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PREFACE 

This volume is one of a series describing the Argonne Reactor Confutation 

(ARC) System, which has been executed on IBM System 360 conputers, models 50, 

75, 85, and 195, under the OS/360 operating system. The modules described 

herein must be used in conjunction with modules described in other volumes. 

The ARC System consists of a library of computational modules for fast 

reactor design calculations, along with a set of system modules which provide 

an environment for the operation of the conputational modules. The modules 

are used in a selected order by directive programs called "paths." Inter

module communication is through ARC System data sets. The data sets are 

defined such that output from one conputational module can be used as input 

to others. This allows for the automation into a single run of what would 

normally be a sequence of runs. 

ANL-7711 of this series contains descriptions of the ARC System history 

and philosophy, of the software environment in which the ARC System operates, 

of the system modules which conprise the software environment, and of the 

ARC System data sets. 

A description of the ARC System standard paths can be found in ANL-7712. 

The ARC System was previously described in report ANL-7332, "The Argonne 

Reactor Conputation (ARC) System," B. J.-Toppel, Ed. (November 1967). 
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The ARC System Cross-section Homogenization 
and Modification Capabilities 

by 

E. A. Kovalsky, J. Zapatka, H. Henryson II, 
J. Hoover, and P. M. Walker 

ABSTRACT 

This document presents the documentation of the ARC System modules 

INHCMG (NUIOOl), HCMOG (NUCOOl), HHOMOG (NUC007), MICCOL (AJC007), 

MACCOL (AJCOOS), and MODXSISO (NUI006). 

NUIOOl reads and processes BCD card images which define isotope to 

material and material to composition assignments for the various reactor 

regions. 

NUCOOl generates the material and composition level macroscopic cross 

sections using the mixture information processed by NUIOOl and a specified 

microscopic cross-section data set, XS.ISO or XS.IS02. 

NUC007 is a restricted version of NUCOOl in that it generates only 

composition level cross sections based on a homogenization of existing 

material level cross sections. 

AJC007 performs a group collapse for microscopic cross sections using 

a specified multigroup spectrum. 

AJCOOS performs a group collapse for macroscopic cross sections using 

a specified multigroup spectrum. 

NUI006 processes the type 20 cards in the BCD data set A.NIP to provide 

run-time modification of an XS.ISQ2 microscopic cross-section data set. 
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PART ONE. 
MULTIGROUP CROSS-SECTION HCMDGENIZATION 

SPECIFICATION MODULE, 
INHOMG (NUIOOl) 

Designed By - J. V. Zapatka* 
Programmed By - J. V. Zapatka* 
Documented By - E. A. Kovalsky 

Now at Bank Conputer Network Corporation, Chicago, Illinois. 
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1. INHCMG (NUIOOl) Introduction 

a. Description of Capabilities 

The module NUIOOl reads and analyzes BCD card images and/or a binary 

data set which defines reactor materials from isotopes or reactor composi

tions from materials or both. 

I t vrrites out these specifications on a binary data set for use by other 
ARC System modules. 

Missing data is noted with a brief message and execution is terminated. 
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standard Paths Which Utilize This Module, and Other Modules Utilized by Each Path (Contd.) 
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c . Data Sets Utilized by This itolule 

Upper-interface Data Sets 

A.NIP, General Input for Neutronics 
Calculations 

B.HONDG, Binary Version of 
Honcgenization Input 

Records Read 

Specifications 
Material Specifications (type 
Composition Specifications (t; 

All 

Lower -Interface Data Sets 

B.HCMOG, Binary Version of 
tfomogenization Input 

Records Written 

All 
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2. INHCMG (NUIOOl) Description of Problem and Method of Solution 

a. Nature of Physical Problem Solved and Method of Solution 

The homogenization calculation module NUCOOl, requires as input, a 

binary data set B.HCMOG, which is defined and written by module NUIOOl. 

The input to module NUIOOl is information that defines 'Materials" as 

a combination of one or more isotopes and/or compositions as a combination 

of one or more 'Materials" ("isotopes"). 

The input may be accepted in the form of a BCD data set containing card 

images and/or a binary data se t . 

If the input consists of only of the BCD data set A.NIP, the card types 

13 and 14 images are processed and the processed information is stored in the 

binary data set B.HCMOG. When type 13 cards are not supplied a default i s 

provided by converting type 14 card data to usable form. 

If the input consists only of the binary data set B.HOMOG, no processing 

is done. 

If the input consists of the BCD data set A.NIP and binary data set 

B.HCMOG, then the BCD card images that are designated as new information are 

processed and the processed information i s stored in the binary data se t . Any 

old information of this kind that may already exist on the binary data set 

will be replaced by the new information. 

Any errors will be flagged, and execution will be terminated. 

b. Description of Output 

The data written on binary data set B.HCMOG is also printed as output. 

However, these are not in the record form of the data set but as separate 

l i s t s , unt i t led a t present. 

These include: 

ivlaterial Mixture Control Data: 

MSLTH,NMAT,NIS02 
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Ivlaterial Mixture Data; separated as 

DIMIX - isotope mix table 

ATMDEN - atom density table 

MSPEC - l i s t of number of isotopes comprising each material 

DITBL - l i s t of a l l isotope names in set 

JMTBL - material label l i s t 

Composition .'lixture Control Data: 

(ySLTH,NCMP,MvIAT 

Composition Mixture Data, separated as 

DMMIX - material mix table 

VOLFRC - volume fraction table 

CJCSPEC - l i s t of numbers of materials in each composition 

DMTBL - l i s t of material tables 

DCTBL - l i s t of composition tables 
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3 . INHOMG (NUIOOl) Description of Module Flow 

This section defines the overlay structure of this module and the flow 

of logic through the subprograms which form the module. 

Section a. consists of an overlay structure diagram, showing the ARC 

System segments and INHOMG module segments required by this module and their 

positions in the overlay heirarchy. This is followed by a l i s t of the 

subprograms located in each INHCMG module segment. 

Section b. i l lus t ra tes the flow of logic through the subprograms of 

this module, and section c . describes this flow in terms of the module's 

functions. 
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Overlay S t r u c t u r e Diagram 

m i N 
LINK 
IBCOM 
POINTR 
SYSTEM 
SHIFT 
SQUEZE 
LOAD 
INHCMG 
IWGUTIL 

Subprograms conta ined in each INICMG (NUIOOl) module segment 

INHOMG 

BLOCK DATA 
CALLTl 
CALLT2 
INHOMG 
MAIN 
TYPEl 
TYPE2 
WRTTl 
WRTT2 

H^GUTIL 

ERROUT" 
RDSPEC 
SKPREC 
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b. Diagrammatic Subprogram Logic Flow 
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c . Descriptive Subroutine Logic Flow 

Module INHCMG, NUIOOl is entered by a ca l l from a cal l ing program. The 

MAIN subroutine c a l l s subroutine INHCMG, the driver rout ine. INHOMG ca l l s 

SNIFF to determine the existence of A.NIP and then B.HONDG. NUMl indicates 

the data set reference number (DSRN) of A.NIP. If A.NIP ex is t s , NUMl i s 

greater than zero. When MML is less than zero, ERROUT i s called and an 

ABEND is caused. 

NTl and NT2 indicate the number of type 13 cards and type 14 cards 

respectively in A.NIP. NUM2 indicates the DSRN of data set B.HOMOG. 

If type NTl i s greater than zero, CALLTl is called by INHCMG. CALLTl 

ca l l s WRTTl where the f i r s t two records of B.HCMOG are writ ten. 

At present a mechanism for reading an old B.HOMOG data set exists but 

is not used. When B.HOMOG is old, NUM2 is greater than zero. Subroutine 

SKPREC and RDSPEC are called by CALLTl and the words of B.HOMOG are read. 

CALLTl ca l l s WRTTl where the f i r s t twD records are revfritten, and then ca l l s 

WRTT2 where the third and fourth records are rewritten. This coding is now 

always bypassed by sett ing NUM2 equal to zero. For th is reason, SKPREC and 

RDSPEC do not appear in the subprogram logic flow diagram. 

Errout i s called by INHOIG when NT2 is < 0. If NT2 is greater than zero, 

INHOMG ca l l s CALLT2, and CALLT2 ca l l s TYPE2 where type 14 cards are read. 

If no type 13 cards were encountered, the f i r s t two records of B.HOMOG are 

written by TYPE2 using type 14 card input. Otherwise, TYPE2 uses type 13 

card data. CALLT2 then c a l l s WRTT2 which writes the third and fourth records 

of B.HOMOG. CALLT2 returns to INHOMG which returns to MAIN and the cal l ing 

program. 
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4. INHCMG (NUIOOl) Subprogram Descriptions 

This section contains descriptions of all subprograms which are part 

of the INHCMG (NUIOOl) module. The descriptions appear in alphabetical order 

by subprogram name. 

Each subprogram description begins with a listing of the calling sequence 

of the subprogram, and of its entry points, if any. Subsection 1 is a list 

of the arguments of the subprogram and its entry points, in order of appearance, 

with the type of each argument, its dimensions in the subprogram if it is 

an array, and its definition or use. The two types of variables used are 1*4, 

denoting an integer fullword (32 bits); and R*8, denoting a floating-point 

doubleword (64 bits). Variables used as array dimensions are defined either 

as arguments or as members of common blocks. 

Subsection 2 contains the names of all common blocks used by the subprogram. 

Each is followed by a list of the variables actually used from the common 

block within the subprogram, together with their types and their definitions. 

The dimensions, if any, follow the variable name in parenthesis. 

Subsection 3 contains a listing of inportant variables which are local to 

the subprogram, in a format like that of subsection 2. Subsection 4 describes 

the functions performed by the subprogram in terms of the overall purpose of 

the module. 

Subsection 5 lists all subprograms called by this subprogram or any of 

its entry points; subsection 6 lists the subprogram which call this subprogram 

or any of its entry points. 

Subsection 7 describes error messages which can be generated by this sub

program. These messages are all of the form ERROR NUMBER=nnnnn where nnnnn 

is explained in the error message list. 

More detailed explanations of the contents of common blocks, and of the 

variable-dimensioned arrays stored in the large container array /ARRAY/, can 

be found in sections 5 and 6. 



S u b r o u t i n e BLOCK DATA 

1 . Arguments - None 

2. Common Blocks 
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/ARRAYS/ 

Variables used from this common block 

Name 

DDIMIX 

DATMDE 

DMSPEC 

DDITBL 

DEMTBL 

DDNWIX 

Type 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

DVOLFR 

DQCSFE 

R*8 

R*8 

Definition 

Contains the characters 'DIMIX', the name of 
the isotope mix table array in B.HCMOG record 
type 2 

Contains the characters 'ATMDEN', the name 
of the atomic density table in B.HOMOG 

Contains the characters 'MSPEC the name of 
the isotopes comprising each material in 
the set 

Contains the cliaracters 'DITBL', the name of 
the array of a l l isotope names in B.HOMOG 

Contains the characters 'IMTBL', the name of 
the material label array in B.HOMOG 

Contains the characters 'DMMIX', the name of 
the material mix table array in B.HMDG 

Contains the characters 'VOLFRC', the name 
of the volume fraction table in B.HOMOG 

Contains the characters 'QCSPEC, the name of 
the array of numbers of materials in each 
B.HCMOG composition record 

/ARRAY2/ 

Variables used from this common block 

Name Type Definition 

DDCTBL R*8 C o n t a i n s t h e c h a r a c t e r s DCTBL 
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/DSNAMS/ 

Variables used from this common block 

Name Type Definition 

DNAMl R*8 Contains the characters 'A.NIP' 

DNAM2 R*8 Contains the characters 'B.HOMOG' 

/ALFNUM/ 

Variables used from this common block 

Name Type Definition 

DBLANK R*8 Blank characters 

ONE R*8 Contains a floating point 1.0 

3. Local Variables - None 

4. Functions and tasks performed by this subroutine 

BLOCK DATA initializes the variables in the named CONMON to the 

values indicated by DATA statements. 

5. Subprograms called by this subroutine - None 

6. Subprograms called by this subroutine - None 

7. Error Messages - None 
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Subroutine CALLTl 

1. Arguments - None 

2. Common Blocks 

/NT/ 

Variables used from this coimicn block 

Name Type Definition 

NT(14) I'"'4 Number of cards of the first fourteen 
types in data set A.NIP. 
NT(13) has the local name NTl 
NT(14) has the local name NT2 

/ARRAY2/ 

Variables used from this common block 

Name Type Definition 

DDCTBL R*8 Contains the characters DCTBL 

/ARRAY/ 

Variables used from this connion block 

Name Type Definition 

A( ) R'''8 Container array for the variably dimensioned 
arrays 

/MSIZE/ 

Variables used from this common block 

Name Type Definition 

MAXSIZ 1*4 Maximum size of the container array A 

/LLOC/ 

Variables used from this common block 

Name Type Definition 

LSTLOC I'*4 Last used location of the container array A 
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/ISO/ 

Variables used from this common block 

Name Type 

NIS02 1*4 

Definition 

Number of names of d i s t i n c t i so topes used 
in de f in ing a l l the m a t e r i a l s 

/ARRAYS/ 

Var i ab l e s used from t h i s common block 

Name 

DDIMIX 

DATMDE 

IMSPEC 

DCJCSPE 

Type 

R*8 

R*8 

R*8 

DDITBL 

DDMIBL 

DIMMIX 

DVOLFR 

R*8 

R*8 

R*8 

R*8 

R*8 

Def in i t i on 

Contains the c h a r a c t e r s 'DIMIX', the name of 
the i so tope mix t a b l e a r r a y in B.HOMOG record 
type 2 

Contains the c h a r a c t e r s 'ATMDEN', the name 
of the atomic d e n s i t y t a b l e in B.HOMOG 

Contains the c h a r a c t e r s 'MSPEC the name of 
the i so topes comprising each m a t e r i a l in 
the s e t 

Contains the c h a r a c t e r s 'DITBL', t he name of 
the a r r a y of a l l i so tope names in B.HCMOG 

Contains the c h a r a c t e r s 'DMTBL', the name of 
the m a t e r i a l l a b e l a r r a y in B.HOMOG 

Contains the c h a r a c t e r s 'IMMIX', t he name of 
the m a t e r i a l mix t a b l e a r r a y in B.HOMOG 

Contains the c h a r a c t e r s 'VOLFRC, the name 
of the volume f r a c t i o n t a b l e in B.HCMOG 

Contains the c h a r a c t e r s '(QCSPEC', the name 
of the a r r a y of numbers of m a t e r i a l s in each 
B.HOMOG conjxDsition record 

/MAT/ 

Var i ab l e s used from t h i s common block 

Name Type 

NMAT 1*4 

Definition 

Number of materials defined by the type 13 
cards 

MSLTH 1*4 Total number of names of isotopes used in 
defining all the materials. Each appearance 
of an isotope name is counted 



/DSNUMS/ 

Variables used from this common block 

Name Type 

NUM2 1*4 

Definition 

DSRN of data set B.HOMOG 

/CCMP/ 

Variables used from this common block 

Name Type 

NCMP 1*4 

(JCSLTH 1*4 

Definition 

Number of compositions defined by type 
14 cards 

Total number of names of materials used 
in defining a l l the compositions 

3 . Local Variables 

Name Type 

L l 1*4 

L2 1*4 

mAT2 1*4 

Definition 

Temporary variable used in calculating the 
aiiDunt of storage to reserve for each 
variably dimensioned array used by TYPEl 

Flag set by IPTERR: 
L2 = 0 the container array did not overflow 
L2 ^̂  0 the container array did overflow 

Number of materials in old B.HCMOG 
data set 

4. Functions and tasks performed by th is subroutine 

CALLTl is the driver for processing the material specifications from 

type 13 cards. 

I t sets up arrays DIMIX, ATMDEN, MSPEC, DITBL, and DMTBL. 

I t ca l l s the type 13 card processor TYPEl. 

When B.HCMOG is old, SKPREC and RDSPEC are called and the data set 

is read. 

After rewinding B.HOMOG, WRTTl and WRTT2 are called to rewrite the data 

set including new data from the type 13 cards. 

WIPOUT is called to release storage occupied by unneeded arrays . 
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Subprograms called by this subroutine 

IGET (entry in POINTR) ERROUT 
PURGE (entry in POINTR) RJTPNT (entry in POINIR) 
REDEF (entry in POINTR) RDSPEC 
TYPEl SKPREC 
WRTTl WIPOUT (entry m POINTR) 
WRTT2 

6. Subprograms calling this subroutine 

INHOMOG 

7. Error messages generated by this subroutine 

ERROR NUMBER = nnnnn 

Where nnnnn is 

Number Reason 

201 Container array A has overflowed 

Subroutine CALLT2 

1. Arguments - None 

2. Common Blocks 

/ARRAY/ 

Variables used from this conmon block 

Name Type Definition 

A(IOOOO) R*8 Container array for the variably dimensioned 
arrays 

/ARRAY2/ 

Variables used from this common block 

Name Type Definition 

DDCTBL R*8 Contains the characters DCTBL the composi

tion array name 
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/MSIZE/ 

V a r i a b l e s used from t h i s common block 

Name Type 

MAXSIZ 1*4 

D e f i n i t i o n 

Maximum s i z e of the c o n t a i n e r a r r a y A 

/LLOC/ 

Va r i ab l e s used from t h i s common block 

Name Type 

LSTLOC 1*4 

D e f i n i t i o n 

Last used l o c a t i o n of the con ta ine r 
a r r a y A 

/ARRAYS/ 

Var i ab l e s used from t h i s common block 

Name 

DDITBL 

DIMTBL 

DDNMIX 

DVOLFR 

DQCSPE 

R*8 

R*8 

R*8 

R*8 

R*8 

D e f i n i t i o n 

Contains the c h a r a c t e r s 'DITBL', the 
i so tope name l i s t a r r a y 

Contains the c h a r a c t e r s 'DMTBL', the 
name of the m a t e r i a l l a b e l a r r a y in B.HOMOG 

Contains the c h a r a c t e r s 'DMMIX', the 
name of the m a t e r i a l mix t a b l e a r r a y in 
B.HOMOG 

Contains the c h a r a c t e r s 'VOLFRC, t he 
name of the volume f r a c t i o n a r r a y in B.HOMOG 

Contains the c h a r a c t e r s 'QCSPEC, the name 
of the a r r a y of numbers of m a t e r i a l s in 
each B.HDMOG composit ion r eco rd 

/NT/ 

V a r i a b l e s used from t h i s common block 

Name Type 

NT(14) 1*4 

D e f i n i t i o n 

Number of c a rd s of the f i r s t four teen types 
in da ta s e t A.NIP 
NT(13) has the l o c a l name NTl 
NT(14) has t he l o c a l name NT2 
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3. Local Variables 

Name Type Definition 

71 1*4 Temporary used in calculating the amount 
of storage to reserve for each variably 
dimensioned array used by TYPE2 

L2 1*4 Flag set , j-j 
by IPTERR: L2 = 0, the container array A did 

not overflow 
L2 / 0, the container array A did 

overflow 

4. Functions and tasks performed by this subroutine 

CALLT2 is the driver for the processing of type 14 cards and is called 

by INHOMG. 

If calls PUTPNT to set up the pointers for the variably dimensioned 

arrays DMMIX, VOLFRC, IKTBL, DCTBL, and QCSPEC. It calls the type 14 card 

processor TYPE2. It calls WRTT2 to write composition specifications onto 

data set B.HOMOG. 

5. Subprograms called by this subroutine 

IGET (entry in POINTR) 
PURGE (entry in POINTR) 
TYPE2 
WRTT2 
ERROUT 
RJTPNT (entry in POINTR) 
WIPOUT (entry in POINTR) 

6. Subprograms calling this subroutine 

INHOMG 

7. Error messages generated by this subroutine 

ERROR NUMBER = nnnnn 

Where nnnnn is 

Number Reason 

301 Container array A has overflowed 



Subroutine ERROUT (NERR) 
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1. Arguments 

Name Type 

NERR 1*4 

Definition 

Contains the error number supplied by 
the calling program 

2. Conmon Blocks - None 

Local Variabli 

Name 

I 

es 

Type 

1*4 

Definition 

Index for printing blank lines 

4. Functions and tasks performed by this subroutine 

ERROUT is called whenever an error is encountered in any subprogram of 

module INHOMG or HCMOG. An error number is printed onto the standard output 

and a call is made to ABEND for an abnormal termination dump. 

5. Subprograms called by this subroutine 

ABEND 

6. Subprograms calling this subroutine 

INHOMG 
CALLTl 
TYPEl 
CALLT2 
TYPE2 
RDSPEC 
SKPREC 

Error messages - None 
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a i b r o u t i n e INHCMG 

1. Arguments - None 

2. Common Blocks 

/ARRAY/ 

Var iab les used from t h i s common block 

Name Type D e f i n i t i o n 

A(IOOOO) R*8 Container a r r a y for the v a r i a b l y dimensioned 
a r r a y s 

/MSIZE/ 

Var iab les used from t h i s common block 

Name Type D e f i n i t i o n 

MAXSIZ 1*4 Maximum s i z e of the c o n t a i n e r a r r a y A 

/LLOC/ 

Var iab les used from t h i s common block 

Name Type Definition 

LSTLOC 1*4 Last used l o c a t i o n of the c o n t a i n e r 
a r r a y A 

/NT/ 

Var iab les used from t h i s common block 

Name Type D e f i n i t i o n 

NT(14) 1*4 Mrniber of c a rd s of the f i r s t fou r t een types 
in da ta s e t A.NIP 
NT(13) has the l o c a l name NTl 
NT(14) has the l o c a l name NT2 
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/DSNAMS/ 

Variables used from th is common block 

Name Type Definition 

DNAMl R*8 ConUins the characters 'A.NIP' 

DNAM2 R*8 Contains the characters 'B.HCMOG' 

/DSNUMS/ 

Variables used from th is common block 

Name Type Definition 

NUMl 1*4 DSRN of da ta s e t A.NIP 

NUM2 1*4 DSRN o f d a t a s e t B.HCMOG 

/MAT/ 

Variables used from this common block 

Name Type 

MAT 1*4 

Definition 

Number of materials defined by the 
type 13 cards 

MSLTH 1*4 Total number of names of i so topes used 
in defining a l l the materials . Each 
appearance of an isotope name is counted 

Local Variables 

Name 

Nl 

N2 

DMODNM 

1*4 

1*4 

DUM 

IDUM 

MAXNT 

NIS02 

R*8 

1*4 

1*4 

1*4 

R*8 

Definition 

Temporary used in calculating the number 
of cards to skip on data set A.NIP 

Temporary used in calculating the number 
of cards to skip on data set A.NIP 

Dummy name for array DIMIX, and ATMDEN 

Dummy name for array MSPEC 

Highest card type present in A.NIP 

Number of names of d i s t inc t isotopes used 
in defining a l l the materials 

Module name read from the data set with 
the DSRN of NUMl 
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4 . Funct ions and t a sks performed by t M s subrou t ine 

INHOMG i s the main d r i v e r for the module INHOMG and i s c a l l e d from 

the pa th which r e q u i r e s i t . 

I t r eads the f i r s t record of A.NIP and then sk ips p a s t ca rd types 

1-12. I t c a l l s POINTR for i n i t i a l i z a t i o n . If type 13 c a r d s a r e p r e s e n t , 

i t c a l l s the type 13 d r i v e r CALLTl. I t c a l l s the type 14 d r i v e r CALLT2. 

Although i t can cause an old B.HCMOG to be r ead , t h i s o p t i o n i s no t now 

used . At the p resen t t ime, the delayed neut ron op t i on i s no longer 

handled by t h i s module. 

5 . Subprograms c a l l e d by t h i s subrout ine 

IGET (en t ry in POINTR) 
RJRGE (ent ry in POINTR) 
SNIFF (ARC System module) 
CALLTl 
CALLT2 
ERROUT 
POINTR (ARC Systan module) 
PUTPNT (ent ry in POINTR) 
WIPOUT (en t ry in POINTR) 

6. Subprograms c a l l i n g t h i s subrout ine 

MAIN 

7. Error messages generated by t h i s subrou t ine 

ERROR NUMBER = nnnnn 

Where nnnnn i s 

Number Reason 

101 Data se t A.NIP has not been w r i t t e n 

102 Type 13 ca rd s a r e miss ing i n d a t a s e t A.NIP 

Type 13 ca rd s a r e miss ing in d a t a s e t A.NIP 

Type 14 ca rd s a r e miss ing in d a t a s e t A.NIP 

151 The module name on da t a s e t A.NIP i s no t A.NIP 

152 Type 14 ca rd s a r e miss ing in d a t a s e t A.NIP 

103 

104 
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Number 

153 

20101 

20102 

20103 

20104 

30101 

30102 

30103 

30104 

Reason 

Type 14 cards are missing in data set A.NIP 

Unexpected end-of-file on data set A.NIP 

Unexpected end-of-file on data set A.NIP 

Unexpected end-of-file on data set B.HCMOG 

Unexpected end-of-file on data set B.HOMOG 

Parity error on data set A.NIP 

Parity error on data set A.NIP 

Parity error on data set B.HCMOG 

Parity error on data set B.HCMOG 

Ivlain Program MAIN 

1. Arguments - None 

2. Common Blocks - None 

3. Local Variables - None » 

4. Functions and tasks performed by this program 

This program provides entry into the module and calls the driver 

routine, INHOMG. 

S. Subprograms called by this program 

INHOMG 
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6. Programs calling this program 

ARC System standard paths and other ARC System modules 

7. Error messages generated by this program - None 

Subroutine RDSPEC (DMMIX, VOLFRC, QCSPEC, DMTBL, DCTBL, QCSLTH, 
NCMP, NMAT, NUM2) 

1. Arguments 

Name Type 

DMMIX R*8 

VOLFRC R*8 

QCSPEC 

DMTBL 

DCTBL 

QCSLTH 

1*4 

R*8 

R*8 

1*4 

NCMP 

>MAT 

NUM2 

1*4 

1*4 

Dimension Definition 

QCSLTH Contains the material names used 
to define the compositions named 
in the array DCTBL 

QCSLTH Floating point parameter which 
contains the volume fractions of 
materials which define the compo
si t ions 

NCMP Contains the number of materials 
used to define a given composition 

^MAT Contains the d i s t i nc t material names 
in the array DNMIX 

NCMP Contains the composition names 

Number of material names in the 
array DMVIIX 

Number of composition names in the 
array DCTBL 

Number of material names in the 
array DMTBL 

DSRN of data set B.HOMOG 

Common Blocks - None 
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Local Variables 

Name Type 

1*4 

Definition 

Index 

4. Functions and tasks performed by this subroutine 

RDSPEC reads the composition specifications from data set B.HCMOG. 

5. Subprograms called by this subroutine 

ERROUT 

6. Subprograms calling this subroutine 

CALLTl 

7. Error messages generated by this subroutine 

ERROR NUMBER = nnnnn 

Where nnnnn is 

Number Reason 

22801 

32801 

Unexpected end of f i l e on da t a s e t B.HCMOG 

P a r i t y e r r o r on da ta s e t B.HCM)G 

Subroutine SKPREC (N, NERR, NUMREG) 

1 . Arguments 

Name Type 

N 1*4 

NERR 1*4 

NUMREC 1*4 

Dimension Definition 

DSRN of the EBCDIC data set 

Error number to be used in case of 
an end-of-file or a par i ty error 
is encountered 

Number of records which are to be 
skipped 
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2. Common Blocks - None 

3. Local Variables 

Name Type 

I 1*4 

Definition 

Index for skipping records 

4. Functions and tasks performed by this subroutine 

SKPREC skips NUMREC records on the EBCDIC data set with a data set 

reference number (DSRN) of N. 

5. Subprograms called by this subroutine 

ERROUT 

6. Subprograms calling this subroutine 

TYPE4 

7. Error messages generated by this subroutine 

20000 + NERR - End of f i l e on data set being read.* 

30000 + NERR - Parity error on data set being read.* 

Subroutine TYPEl (DIMIX, ATMDEN, MSPEC, DITBL, DMTBL) 

1. Arguments 

Name Type 

DIMIX 

ATMDEN 

R*8 

R*8 

Dimens ion Definition 

MSLTH Contains a l l the names of isotopes used 
in defining a l l the materials . Each 
appearance of an isotope name i s entered 
as a separate entry. 

MSLTH Contains the atom densi t ies of isotopes 
in a given material . 

See error number l i s t i n g in section 8. 
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Name 

MSPEC 

DITBL 

DMTBL 

Type 

1*4 

R*8 

R*8 

Dimension 

NIS02 

NMAT 

Definition 

Contains the number of isotopes used 
to define a given material 

Contains all the distinct names of 
isotopes used in defining all the 
materials 

Contains all the distinct names of 
the materials defined by the type 13 
cards 

2. Common Blocks 

/ALFNUM/ 

Variables used from tMs common block 

Name Type 

DBLANK R*8 

Definition 

Blank characters 

/NT/ 

Variables used from th is common block 

Name Type Definition 

NT(14) 1*4 Number of cards of the f i r s t fourteen 
types in da-fa set A.NIP 
NT(13) has the local name NTl 
NT(14) has the local name NT2 

/ISO/ 

Variables used from this common block 

Name Type Definition 

NIS02 1*4 Number of names of d i s t inc t isotopes 
used in defining a l l the materials 
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/DSNUMS/ 

Var i ab l e s used from t h i s common block 

Name Type D e f i n i t i o n 

MJMi 1*4 DSRN o f d a t a s e t A . N I P 

/MAT/ 

Var iab les used from t h i s common block 

Name Type 

1*4 MAT 

MSLTH 

D e f i n i t i o n 

Number of m a t e r i a l s def ined by the type 
13 ca rd s 

1*4 Total number of names of i so topes used in 
de f in ing a l l the m a t e r i a l s . Each appea r 
ance of an i so tope name i s counted 

Local Var i ab l e s 

Name 

I 

K 

Ll 

L2 

III 

UUl 

DMNAME 

DMTNAM 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

R*8 

R*8 

D e f i n i t i o n 

Index on input q u a n t i t i e s DUU2 and UUl 
which r e p r e s e n t i so tope l a b e l s and atom 
d e n s i t i e s on type 13 ca rd s in A.NIP, a l s o 
index on DMTBL the m a t e r i a l l a b e l s a l s o 
index on DIMIX, the mix t a b l e e n t r y 

Index on DITBL the l i s t of unique i s o t o p e s 

Count of the number of i s o t o p e s used to 
de f ine the m a t e r i a l c u r r e n t l y being p rocessed . 
When process ing for a m a t e r i a l i s completed, 
MSPEC(I) i s s e t equal to Ll 

Counter s e t equal to 1 l e s s than the number 
of m a t e r i a l s a l r e a d y processed 

Index on type 13 ca rd s in A.NIP 

Contains the atom d e n s i t i e s which appeared 
on the most r e c e n t l y r ead type 13 ca rd 

Used to save the name of the m a t e r i a l 
c u r r e n t l y being processed 

Contains the m a t e r i a l name which appeared 
on the most r e c e n t l y read type 13 ca rd 



49 

4. Functions and tasks performed by this subroutine 

TYPEl reads and processes the type 13 cards and stores the material 

specifications into the variables NMAT, MSLTH, NIS02, DIMIX, ATMDEN, 

MSPEC, DITBL, and DMTBL. 

5- Subprograms called by this subroutine 

ERROUT 
SCJJEZE (ARC System module) 

6. Subprograms calling this subroutine 

CALLTl 

Error messages generated by th is subroutine 

ERROR NUMBER = nnnnn 

Where nnnnn is 

Number Reason 

401 

20401 

30401 

A material name has been doubly defined 

End of f i l e on data set A.NIP 

Parity error on data set A.NIP 

Subroutine TYPE2 (DIMIX, VOLFRC, QCSPEC, DMTBL, DCTBL) 

1. Arguments 

Name Type 

DM ÎX 

VOLFRC 

R*8 

R*8 

Dimension Definition 

QCSLTH Con ta ins a l l t h e names o f t h e 
materials used in defining a l l the 
compositions 

QCSLTH Contains the volume fractions of 
materials in a given composition 
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Name Type 

QCSPEC 1*4 

DMTBL 

DCTBL 

R*8 

R*8 

Dimension 

QCSLTH 

NMAT 

NCMP 

D e f i n i t i o n 

Contains the number of m a t e r i a l s 
used to de f ine a given composi t ion 

Contains the names of the d i s t i n c t 
m a t e r i a l s used to de f ine a l l t he 
composi t ions 

Contains the d i s t i n c t names of a l l 
the composi t ions def ined by the type 
14 ca rd s 

2. Common Blocks 

/NT/ 

Variables used from this common block 

Name 

NT (14) 

Type 

1*4 

D e f i n i t i o n 

Number of ca rds of c a rd s of the f i r s t 
four teen types in da ta s e t A.NIP 
NT(13) has the l o c a l name NTl 
NT(14) has the l o c a l name NT2 

/ARRAYS/ 

Var iab les used from t h i s common block 

Name Type 

DDITBL R*8 

D e f i n i t i o n 

Contains the c h a r a c t e r s DITBL 

/DSNAMS/ 

Var iab les used from t h i s common block 

Name Type D e f i n i t i o n 

DNAM2 R*8 Contains the c h a r a c t e r s B.HOMOG 

/ARRAY/ 

Var iab les used from t h i s common block 

Name Type D e f i n i t i o n 

A R*8 Container a r r a y for the v a r i a b l y 
dimensioned a r r a y s 
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/COMP/ 

Variables used from this common block 

Name Type 

1*4 NCMP 

QCSLTH 1*4 

Definition 

Number of compositions defined by type 
14 cards 

Total number of names of materials used 
in defining all the compositions 

/ISO/ 

Variables used from this common block 

Name 

NIS02 

T^2e_ 

1*4 

Definition 

Number of names of distinct isotopes used 
in defining all the materials, if type 13 
cards are present. If type 13 cards are 
missing, then NIS02 is set equal to MWT 

/MAT/ 

Variables used from this common block 

Name Type 

NMAT 1*4 

D e f i n i t i o n 

Total number of names of d i s t i n c t m a t e r i a l s 
used in de f in ing a l l the composi t ions 

/DSNUMS/ 

Va r i ab l e s used from t h i s common block 

Name Type D e f i n i t i o n 

NUMl 1*4 DSRN of da ta se t A.NIP 

NUM2 1*4 DSRN o f d a t a s e t B.HOMOG 

/ALFNUM/ 

V a r i a b l e s used from t h i s common block 

Name Type D e f i n i t i o n 

DBLANK R*8 Blank characters 

ONE R*8 Contains a floating point 1.0 
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3. Local Variables 

Name 

I 

K 

N 

Ll 

Type 

1*4 

1*4 

1*4 

1*4 

L2 

IPT 

IT2 

UUl (3) 

DCNAM 

DCNAME 

1*4 

1*4 

1*4 

R*8 

DUU2(3) R*8 

R*8 

R*8 

Definition 

Index on quantities DUU2 and UUl, also 
index on DCTBL composition names index on 
DM4IX the composition mix table 

Index on DMIBL - the materials labels 

Contains the integer 1 

Count of the number of materials used to 
define the composition currently being 
processed 

Equal to one less than the number of compo
sitions already processed 

Pointer to array DITBL - 1 used as a base 
for defining other array names contained 
in DMTBL 

Index on type 14 cards in A.NIP 

Contains the volume fractions which appeared 
on the most recently read type 14 card 

Contains the names of the materials which 
appeared on the most recently read type 
14 card 

Contains the composition name which appeared 
on the most recently read type 14 card 

Used to save the name of the composition 
currently being processed 

4. Functions and tasks performed by this subroutine 

TYPE2 reads and processes the type 14 cards and stores the composition 

specifications into the variables NCMP, QCSLTH, NMAT, DM^IX, VOLFRC, QCSPEC, 

DMIBL, and DCTBL. 

If type 13 cards are missing, it creates material specifications such 

thiat each distinct isotope named on a type 14 card will be a material 

defined as that isotope with an atom density of 1.0; it then writes these 

specifications onto data set B.HOMOG. 
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5. Subprograms called by this subroutine 

IGET (entry in POINTR) 
SNIFF (ARC System module) 
ERROUT 
SCJJEZE (ARC Systan module) 

Subprograms calling this subroutine 

7. Error messages generated by this subroutine 

ERROR NUMBER = nnnnn 

Where nnnnn is 

Number Reason 

501 

20501 

30501 

A composition name has been doubly defined 

End of f i l e on data set A.NIP 

Parity error on data set A.NIP 

Subroutine WRTTl (DIMIX, ATMDEN, MSPEC, DITBL, DMTBL] 

1. Arguments 

Name Type 

DIMIX R*8 

ATMDEN 

MSPEC 

DITBL 

DMIBL 

R*8 

1*4 

R*8 

R*8 

Dimension Definition 

MSLTH Contains a l l the names of i so topes 
used in defining a l l the materials . 
Each appearance of an isotope name 
i s counted as a separate entry 

MSLTH Contains the atom densit ies of 
isotopes in a given material 

NMAT Contains the number of isotopes used 
to define a given material 

NIS02 Contains a l l the d is t inc t names of 
isotopes used in defining a l l the 
materials 

NMAT Contains a l l the d is t inc t names of 
the materials defined by the type 13 
cards 
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2. Common Blocks 

/DSNAMS/ 

Variables used from t h i s common b lock 

Name Type Definition 

DNAM2 R*8 Conta ins the c h a r a c t e r s B.HCMOG 

/DSNUMS/ 

V a r i a b l e s used from t h i s common block 

Name Type Definition 

NUM2 1*4 DSRN o f d a t a s e t B.HOMOG 

/mi/ 

Variables used from this common block 

Name Type Definition 

NMAT 1*4 Number of materials defined by the type 
13 cards 

MSLTH 1*4 Tota l number of names of i s o t o p e s u sed 
in defining a l l the materials . Each 
appearance of an isotope name i s counted 

/ISO/ 

Variables used from this common block 

Name Type Definition 

NIS02 1*4 Number of names of d i s t i nc t isotopes used 
in defining a l l the materals 

3 . Local Variables - None 
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4 . Funct ions and t a s k s performed by t h i s subrou t ine 

WRITTl i s c a l l e d by CALLTl i f 13 ca rd s a r e p r e s e n t . I t w r i t e s the 

m a t e r i a l s p e c i f i c a t i o n s formed in TYPEl onto data, s e t B.HCMOG. 

5. Subprograms c a l l e d by t h i s subrou t ine 

SNIFF (ARC System module) 

6. Subprograms c a l l i n g t h i s subrou t ine 

CALLTl 

7 . Error messages generated by t h i s subrou t ine - None 

Subroutine WRTT2 (DNMIX, VOLFRC, QCSPEC, DMTBL, DCTBL) 

1. Arguments 

Name Type 

DmiX R*8 

VOLFRC 

QCSPEC 

DMTBL 

DCTBL 

R*8 

1*4 

R*8 

R*8 

Dimension D e f i n i t i o n 

CpSLTH Contains a l l the names of the mat
e r i a l s used in de f in ing a l l the 
composi t ions 

QCSLTH Contains the I'olume f r a c t i o n s of 
m a t e r i a l s in a given composit ion 

NCMP Contains the number of m a t e r i a l s 
used to de f ine a given composi t ion 

NMAT Contains the names of the d i s t i n c t 
m a t e r i a l s used to def ine a l l the 
composi t ions 

NCMP Contains the d i s t i n c t names of a l l 
the composit ions def ined by the type 
14 ca rd s 
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2. Common Blocks 

/MAT/ 

V a r i a b l e s used from t h i s common b lock 

Name Type Definition 

M»1AT 1*4 Total number of names of d i s t inc t materials 
used in defining a l l the compositions 

/DSNUMS/ 

Variables used from this common block 

Name Type Definition 

NUM2 1*4 DSRN o f d a t a s e t B.HOMOG 

/CC»IP/ 

V a r i a b l e s used from t h i s common block 

Name Type Definition 

NCMP 1*4 Number of compositions defined by the 
type 14 cards 

QCSLTH 1*4 To ta l number of names of m a t e r i a l s used in 
defining a l l the compositions 

3 . Local Variables - None 

4. Functions and tasks performed by this subroutine 

WRTT2 is called by CALLT2. I t writes the composition specifications 

formed in TYPE2 onto data set B.HCMOG. 

5. Subprograms called by this subroutine - None 

6. Subprograms calling this subroutine 

CALLT2 

7. Error messages generated by th is subroutine - None 
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5. INHCMG (NUIOOl) Common Block Descriptions 

This section provides more detailed information about the common 

blocks used by the INHOMG (NUIOOl) subprograms. The common blocks appear 

in alphabetical order by name. 

For each common block, a l l variables are l i s t ed in order to appearance 

in the block by name and type, and the definit ion of each is given. In 

addition, there appears foreeach variable a l i s t of the subprograms in which 

the value of the variable is set or a l tered. 

A special case is the /ARRAY/ common block, which contains the 

container array A used by the dynamic storage allocation module POINTR 

(ANL-7711). Section 6 contains a l i s t of the names of a l l arrays which 

may be defined in the container array a t any point in the execution of 

the module. 
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/ALFNUM/ 

Name 

DBLANK 

ONE 

R*8 

R*8 

Subprograms 
where values 
are set 

or modified 

BLOCK DATA 

BLOCK DATA 

Definition 

Blank characters 

Contains a floating point 1.0 

/ARRAY/ 

Name 

A(IOOOO) 

Type 

R*8 

Subprograms 
where values 
are set 

or modified 

INHOMOG 

D e f i n i t i o n 

Container a r r a y for the 
v a r i a b l y dimensioned a r r a y s 

/ARRAYS/ 

Name 

DDIMIX 

DATMDE 

DMSPEC 

DDITBL 

DDMTBL 

Type 

R*8 

R*8 

R*8 

R*8 

R*8 

Subprograms 
where va lues 

a r e s e t 
or modified 

BLOCK DATA 

BLOCK DATA 

BLOCK DATA 

BLOCK DATA 

BLOCK DATA 

D e f i n i t i o n 

Contains the c h a r a c t e r s 'DIMIX', 
name of the mix t a b l e a r r a y 
in B.HMDG record type 2 

Contains the c h a r a c t e r s 'ATMDEN', 
the name of the atomic d e n s i t y 
t a b l e in B.HCMOG 

Contains the c h a r a c t e r s 'MSPEC, 
the name of the i s o t o p e s com
p r i s i n g each m a t e r i a l in the s e t 

Contains the c h a r a c t e r s 'DITBL', 
the name of the a r r a y of a l l 
i so tope names in B.HOMOG 

Contains the c h a r a c t e r s 'DMTBL', 
the name of the m a t e r i a l l a b e l 
a r r a y in B.HOMOG 
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Name 

DDMMIX 

DVOLFR 

DQCSPE 

Type 

R*8 

R*8 

R*8 

Subprograms 
where values 
are set 

or modified 

BLOCK DATA 

BLOCK DATA 

BLOCK DATA 

Definition 

Contains the characters 'DM^IX', 
the name of the mix table array 
in B.HOMOG 

Contains the characters 'VOLFRC, 
the name of the volume fraction 
table in B.HCMOG 

Contains the characters 'QCSPEC, 
the name of the array of numbers 
of materials in each B.HOMOG 
composition record 

/ARRAY2/ 

Name 

DDCTBL 

Ty£e 

R*8 

Subprograms 
where values 

are set 
or modified 

BLOCK DATA 

Definition 

Contains the characters 'DCTBL' 
the name of the composition 
label array 

/ccm/ 

Name 

NCMP 

QCSLTH 

Type 

1*4 

1*4 

Subprograms 
where values 

are set 
or modified 

TYPE 2 

TYPE2 

Definition 

Number of compositions defined 
by type 14 cards 

Total number of names of 
materials used in defining 
all the compositions 
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/DSNAMS/ 

Name 

DNAML 

DNAM2 

Type 

R*8 

R*8 

Subprograms 
where va lues 

a r e se t 
or modified 

BLOCK DATA 

BLOCK DATA 

D e f i n i t i o n 

Contains the c h a r a c t e r s 'A.NIP' 

Contains the c h a r a c t e r s 'B.HCMOG' 

/DSNUMS/ 

Name 

NUMl 

NUM2 

Type 

1*4 

1*4 

Subprograms 
where values 
are set 

or modified 

INHCMG 

INHOMG 

D e f i n i t i o n 

DSRN of da t a s e t A.NIP 

DSRN of d a t a s e t B.HCMOG 

/ISO/ 

Name 

NIS02 

Type 

1*4 

Subprograms 
where va lues 

a r e se t 
or modified 

TYPEl 
TYPE2 

D e f i n i t i o n 

Number of names of d i s t i n c t 
i so topes used in de f in ing 
a l l the m a t e r i a l s , i f type 13 
c a r d s a r e p r e s e n t . I f type 
13 ca rd s a r e m i s s i n g , then 
NIS02 i s s e t equal to NMAT 

/LLOC/ 

Name 

LSTLOC 1*4 

Subprograms 
where va lues 

a r e se t 
or modified 

POINTR 
INHOMOG 

D e f i n i t i o n 

Last used l o c a t i o n of the 
c o n t a i n e r a r r a y A 
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fM.T/ 

Name 

MAT 

MSLTH 

1*4 

1*4 

Subprograms 
where values 

are set 
or modified 

TYPEl 

TYPEl 

Definition 

Number of materials defined 
by the type 13 cards 

Total number of names used in 
defining a l l the materials . 
Each appearance of an isotope 
name is counted 

/MSIZE/ 

Name 

ivlAXSIZ 

T ^ 

1*4 

Subprograms 
where values 

are set 
or modified 

INHOMOG 

Definition 

Maximum size of the container 
array A 

/NT/ 

Name 

NT(14) 

Type 

1*4 

Subprograms 
where values 
are set 

or modified 

INHOMOG 

Definition 

Number of cards of the f i r s t 
fourteen types in data set 
A.NIP 
NT(13) has the local name NTl 
NT(14) has the local name NT2 
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6. INHCMG (NUIOOl) Dynamic Storage Array Allocation 

This section describes a l l arrays which may be defined by th is 

module in common block /ARRAY/ A, using the f a c i l i t i e s of the dynamic 

storage allocation module POINTR (See ANL-7711). The arrays are l i s t ed 

in alphabetical order by the name given them in the POINTR name table . 

For each array, the following information is given: 

1. Type 

2. Dimension, in terms of module variables 

3 . Names of subprograms where action is taken that affects the 

status of the array in the container, followed in parenthesis by the 

action that is taken in the subprogram. (Here, significant POINTR c a l l s 

are generally PUTPNT, which allocates space in the container for the 

array; REDEF, which sets aside space if the array is not present or 

redefines i t s space allocation if i t i s , and WIPOUT, which removes the 

array from the name table, thus making i t inaccessible. The meaning of 

any other POINTR ca l l s l i s ted can be found in the POINTR docimientation.) 

4. Names of subprograms in which the value of elements of the array 
are set or altered 

5. The definition of the array contents. 

If the meaning of a variable used as the dimension of an array 

i s not known, i t can be found in the subprogram in which a ca l l to PUTPNT 

or REDEF is made for that array. 



Array 
Name 

DDIMIX 

DATMDE 

DMSPEC 

DDITBL 

DDMTBL 

Type 

R*8 

R*8 

1*4 

R*8 

R*8 

Dimension 

6*L1 
MSLTH 

6*L1 
MSLTH 

2*L1 
NMAT 

2*L1 
NMAT 

2*L1 
NMAT 

Subprograms 
issuing 

significant 
POINTR calls 

CALLTl (PUTPNT) 
CALLTl(REDEF) 
CALLTl(WIPOUT) 

CALLTl(PUTPNT) 
CALLTl(REDEF) 
CALLTl(WIPOUT) 

CALLTl(PUTPNT) 
CALLTl (REDEF) 
CALLTl [WIPOUT) 

CALLTl (PUTPNT) 
CALLTl(REDEF) 
CALLTl(WIPOUT) 

CALLTl(PUTPNT) 
CALLTl (REDEF) 
CALLTl(WIPOUT) 

Subprograms 
where values 
are set 

or modified 

TYPEl 

TYPEl 

TYPEl 

TYPEl 

TYPEl 
TYPE2 

Definition 

Array DIMIX, the mix table in 
record type 2 of B.HOMOG also 
contained in Df-ffABLl in record 
type 4 of B.HONDG, containing 
composition mixture data 

The array ATT4DEN, the atomic 
density table in record type 2 
of B.HCMOG containing material 
mixture data 

The array, MSPEC, the number 
of isotopes comprising each 
material - record type 2 of 
B.HDMOG containing material 
mixture data 

Array DITBL, the l i s t of a l l 
isotopes used th is module; 
each label appears one record 
type 2 of B.HCMOG containing 
material mixture data 

Contains the array DMTBL, 
material labels of recorci type 
2 of B.HCMOG containing material 
mixture data 
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7. INHOMG (NUIOOl) Data Set Usage 

This section contains descriptions of a l l data sets used by th is 

module. For each data set used, the following information is given: 

1. The name of the data Set, if i t is an ARC System data se t , or 

a description of i t s contents and function if i t is a scratch data set 

used only within the module. 

2. The record structure of the data set , if i t i s a scratch data 

se t . 

3. The names of subprograms in which the data set i s read and/or 

written, along with a l i s t of the record types which are read or written 

within each subprogram and the name of the variable which contains the 

reference number of the data se t . 

Complete descriptions of the record structure and contents of each 

ARC System data set can be found in ANL-7711 of this ser ies . 



66 

Name or description of data set - A.NIP, General Input for Neutronics 
Calculations 

Record Structure - ARC System data set 

Read in 
subprograms 

INHCMOG 

TYPEl 

TYPE2 

Record types 

BCDDS Specification (card types 
1 to 12) 

Material Specification 
(card type 13) 

Composition Specification 
(card type 14) 

Written in subprograms - None 

Reference 
variable 

NUML 

NUMl 

NUMl 

Name or description of data set - B.HOMOG, Binary Input for Cross-
Section Ibmogenization 

Record structure - i\i<C System data set 

Read in 
subprograms 

INHOMG 

SKPREC 

CALLTl 

RDSPEC 

Written in 
subprograms 

WRTTl 

Record types 

Material Mixture Control Data 
(type 1) 

Material Mixture Data (type 2) 

Material Mixture Control Data 
(type 1) 
ivlaterial Mixture Data (type 2) 

Composition I'^ixture Control Data 
(type 3) 

Composition Mixture Data (type 4) 

Record types 

Material Mixture Control Data 
(type 1) 
Material Mixture Data (type 2) 

Reference 
variable 

NUM2 

NUM2 

NUM2 

NUM2 

Reference 
variable 

NUM2 

I 
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Written in 
subprograms 

TYPE2 

WRTT2 

Record types 

Material Mixture Control Data 
(type 1) 
Material Mixture Data (type 2) 

Composition Mixture Control Data 
(type 3) 
Composition Mixture Data (type 4) 

Reference 
variable 

NUM2 

NUM2 



8. INHOMOG (NUIOOl) Error Messages 

Error messages in the INHOMG module a r e p r i n t e d by a s i n g l e subpro

gram, ERROUT, which i s c a l l e d from v a r i o u s o the r subprograms in the module 

with an e r ro r number as the argument. This e r r o r number appears in the 

p r in t ed output in p lace of the 'nnnnn' in the message 'ERROR NUMBER=nnnnn'. 

The subprogram then c a l l s ABEND which t e rmina te s execu t ion . 

The e r ro r numbers and t h e i r meanings a r e l i s t e d in t h i s s e c t i o n by 

the c a l l i n g subrout ine name in the same order as in s e c t i o n 4 . 

CALLTl 

Number 

201 

CALLT2 

Number 

301 

INHOMG 

Number 

101 

102 

103 

104 

151 

152 

153 

20101 

20102 

20103 

Reason 

Container a r r a y A has overflowed. 

Reason 

Container a r r a y A has overflowed. 

Reason 

Data s e t A.NIP has not been w r i t t e n . 

Type 13 cards a r e miss ing in da ta s e t A.NIP. 

Type 13 cards a r e missing in d a t a s e t A.NIP. 

Type 14 cards a r e miss ing in da ta s e t A.NIP. 

The module name on da ta s e t A.NIP i s no t A.NIP. 

Type 14 cards a r e miss ing in da ta s e t A.NIP. 

Type 14 cards a r e missing in da t a s e t A.NIP. 

Unexpected e n d - o f - f i l e on da t a s e t A.NIP. 

Unexpected e n d - o f - f i l e on da t a s e t A.NIP. 

Unexpected e n d - o f - f i l e on da ta s e t B.HCMOG. 
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Number 

20104 

30101 

30102 

30103 

30104 

RDSPEC 

Number 

22801 

32801 

SKPREC 

Number 

Reason 

Unexpected end-of-file on data set B.HOMOG. 

Parity error on data set A.NIP. 

Parity error on data set A.NIP. 

Pari ty error on data set B.HOMOG. 

Parity error on data set B.HCDMOG. 

Reason 

Unexpected end-of-file on data set B.HOMOG. 

Parity error on ciata set B.HCMOG. 

Reason 

20000+NERR* 

30000+NERR* 

*NERR is 
program 

TYPEl 

TYPE2 

Number 

401 

20401 

30401 

2 

Number 

501 

20501 

30501 

See this number as l i s ted under other subroutines. 

See this number as l i s ted under other subroutines, 

the error number supplied to SKPREC by call ing sub-

Reason * 

A material name has been doubly defined. 

End-of-file on data set A.NIP. 

Parity error on data set A.NIP. 

Reason 

A composition name has been doubly defined. 

End-of-file on data set A.NIP. 

Pari ty error on data set A.NIP. 
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9. INHOMG (NUIOOl) Timing Information 

See Part Ti*., Section 9 for timing information. 
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10. INHOMG (NUIOOl) Sample Output 

The material below is representative of the INHCMG module printed 

output. The output i s described in Section 2, and more fully below. 

The f i r s t l ine of output i s a SNIFF module message which indicates 

that B.HCMOG is being accessed. 

This group of output l ines shows records 1 and 2 of B.HCMOG. Next 

is the name B.HOMOG and 5 numbers which indicate the number of type 13 

cards, the number of type 14 cards, and the DSRN of B.HOMOG 3 times. 

Line 3 contains the values of MSLTH, NMAT, and NIS02, the material 

mix table length, the number of materials and the number of isotopes. 

The material mix data i s separated as follows: 

Line 4 contains the isotope mix table, DIMIX. 

The next group of floating-point numbers is the atom-density table, 

ATMDEN. 

The integers which follow on a new l ine are the l i s t of numbers of 

isotopes which comprise each material , MSPEC. A name l i s t follows th is 

and i t contains DITBL, the l i s t of a l l isotope names used in this l i s t . 

Last in th is group, a l i s t of material labels i s given, DMTBL. 

Starting on a new page, a second group of quantit ies similar to the 

f i r s t shows the quanti t ies written in records 3 and 4 of data set B.HOMOG. 

When no type 13 cards have been input, th is is the sole output 

printed. 

I t contains: 

A SNIFF message concerning the status of B.HCMOG. 

The next l ine contains the name of the ciata se t , number of type 13 

and 14 cards and the DSRN vnritten three times. 

Following are the quanti t ies MDSLTH, NCMP, and NMAT, the composition 

mix table length, number of compositions and number of materials . 
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The Composition Mixture is separated as follows: 

F i rs t , DMMIX the material mix table is printed. 

Next, VOLFRC, the volume fraction table appears as floating point 

numbers. The l i s t of integers follomng is MCSPEC, the number of materials 

in each composition. A l i s t of material, labels , DMTBL is next. Finally, 

DCTBL, the l i s t of composition labels is given. 

After the above edi t , the name B.HOMOG again appears alone with the 

numbers of type 13 cards, type 14 cards, flag NUM2 which i s the old B.HOMOG 

DSRN and the DSRN of the new B.HCMOG just wri t ten. 

Another 9^IFF module message indicates that XS.DELAY has been ac

cessed but nothing further is done upon returning to the MAIN program, the 

message 'HI' is written. 

Any error WDuld have routed the program to the error message routine 

and a dump VDuld follow if requested. 

The following example shows the l a t t e r case with both type 13 and 

type 14 card input. 

Example 2 below shows the output produced from input containing 
type 14 cards only. 



SNIFF»******"«*»B.HOMOG H«S NOT SEEN kRItTEN YET AND YOU HAVE REOUESTED TO f!EAn 
e.HCMOC P 21 C 0 0 

57 l l 9 
H6N12 R7N1A 

R6N12 R 7 N U 
R6N12 R7N14 
R7Nl« R9N15 
R 5 N U R«N2« 

0 . 6 e 3 e 5 0 n - 0 2 

o.e«'i3cor-03 
0 . 1 0 3 8 0 0 0 - 0 « 
0 . « 3 3 2 0 0 C - 0 2 
n . 2 i 4 6 ! e o - n 2 
0 . 1 2 2 3 1 0 C - 0 2 
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O . I 0 1 9 2 0 C - O 2 
6 6 6 3 
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C l C2 
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H I 
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4 4 6 8 
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C7 
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R7N14 RSN15 
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0 . 3 7 2 2 3 0 0 - 0 2 0 , 
1 . 5 6 4 7 2 0 0 - 0 1 0 , 
0 . 6 8 3 8 5 0 0 - 0 2 0 , 
0 . 7 0 5 4 1 9 0 - 0 1 0 . 
0 . 1 5 4 8 3 0 n _ 0 2 0 , 
0 . 3 0 2 1 2 8 0 - 0 1 0 . 

R4N24 R3N23 
C8 C9 

REQUESTED TO READ I T . 

R2N13 
R6N12 
R2N13 
R8N15 

, 6 8 3 8 5 0 0 - 0 2 
, 1 6 4 8 3 0 0 - 0 2 
, 1 6 1 1 6 0 0 - 0 1 
, 1 0 5 1 8 0 0 - 0 2 
, 2 1 4 6 5 8 0 - 0 2 
, 4 7 0 9 0 0 0 - 0 2 
, 1 6 2 0 8 0 0 - 0 2 

no 

R1N16 
R7N14 
' (9N22 
R1N16 

1 . 1 0 5 1 8 0 0 -
0 . 4 8 5 3 3 1 0 -
1 . 7 1 3 6 3 0 0 -
1 . 8 6 4 3 0 0 0 -
1 . 4 9 3 7 9 0 0 -
1 . 1 0 3 8 0 0 0 -
1.2302BOO-

C l l 

•02 
-02 
-02 
-03 
-02 
-04 
- 0 2 

R9N22 
R8N15 
R6N12 
R2N13 

B.HOMOG 
SNIFF*»»»»«»»»»B.HGHOG 

B.HOMOG 2 2 
HAS NOT BEEN MRITTEN YET AND YOU HAVE REQUESTED TO READ I T . 

0 0 0 

4 2 4 
U23S S 

0 . 3 9 9 0 0 0 0 - 0 2 
3 1 

U235 S 
Ml M2 

POM 
0 . 3 9 9 0 0 0 0 - 0 2 

BE9 
0 . 2 4 4 0 0 0 0 - 0 1 0 . 9 9 0 0 0 0 0 - 0 1 

2 2 2 
Ml M2 

O.IOOOOOD 0 1 O.IOOOOOD 0 1 
I 1 

Ml M2 
C l C2 

B.HOMOG 2 2 27 27 
S N I F F * * * * * * * * * * X S . D E L A Y HAS NOT BEEN HRITTEN YET AND YOU HAVE REQUESTED TO READ I T . 

H I 
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PART TWO. 
MJLTIGROUP CROSS-SECTION HOMOGENIZATION 

CALCULATION MODULE, HOMOG (NUCOOl) 

Designed By - J . V. Zapatka* 

Programmed By - J . V. Zapatka 

Documented By - E. A. Kovalsky 

Now a t Bank Computer Netvork Corpora t ion , Chicago, I l l i n o i s . 
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1. HOMOG (NUCOOl) Introduction 

a. Description of Capabilities 

This module reads binary data sets which specify materials and/or 

compositions, isotopic cross section ciata, isotopic fission-spectrum frac

tions, and isotopic delayed neutron data. According to the use r ' s option, 

i t computes material cross section data material fission-spectrum fractions, 

material delayed-neutron data, and/or composition cross section data, com

position fission-spectrum fractions, and composition delayed neutron data, 

and writes these data on the appropriate binary data se t s . 

I 

I 



b. Standard Paths Which Utilize This Module, and Other Modules Utilized by Each Path 

DARCID DARC2D 
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b. Standard Paths Which Utilize This Module, and Other Modules Utilized by Eadi Path (Contd.) 

SNARCID REBUS 

Modules 
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By Each 
Path 

Paths 
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2-D transport 

theory 
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c . Data Sets Utilized by This Module 

Upper-interface Data Sets Records Read 

B.HOM)G, Binary Version of Homogenization All 
Input 

XS.ISO or XS.IS02, Microscopic Group Cross All 
Sections, Fi le 1 or Files 
2, 3, 4 

XS.M.ANI, Anisotropic Macroscopic Material All 
Cross Sections 

XS.M.AUX, Auxiliary Macroscopic Material Cross All 
Sections 

XS.M.MIN, Macroscopic Material Cross Sections All 

Lower-interface Data Sets 

XS.IS02, Microscopic Group Cross Sections 

XS.M.ANI, Anisotropic ivlacroscopic Material 
Cross Sections 

XS.M.AUX, Auxiliary I'tocroscopic Material 

XS.M.MIN, Macroscopic Material Cross Sections 

XS.C.ANI or XS.C.MIl, Anisotropic Macroscopic 
Composition Cross 
Sections 

XS.C.AUX or XS.C.AUl, Auxiliary Macroscopic 
Composition Cross 
Sections 

XS.C.MIN or XS.C.MIl, i^lacroscopic Composition 
Cross Sections 

Records Written 

All 

All 

All 

All 

All 

All 

All 



2. HQCIG (NUCOOl) Description of Problem and Method of Solution 

a. Introduction 

Given isotopic cross section data, isotopic fission-spectrum frac

tions, isotopic delayed-neutron data, material specifications, and composi

tion specifications, the module computes the desired material cross section 

data, material fission-spectrum fractions, composition cross section data, 

composition fission-spectrum fractions, material delayed-neutron data, and 

composition delayed-neutron data. 

b. I'feterial Cross Sections 

In general, material cross sections are formed by hcamogenizing iso

topic cross sections as follows: 

^^ig,m) = I NCian) • o(g,i) , 
icm 

where x is the cross section type, 

;̂̂ (g;H') is the macroscopic material cross section of type x , 
group g and material m; 

°x^^'^^ ^^ ^^^ microscopic isotopic cross section of type x, 
group g and isotopic i ; 

and N(i£m) is the atom density of isotope i in material m. 

^ . ^^(g.m) and a^(g,i) can be any of the following: 

X = TYPE SYMBOL jzj SYMBOL (a ) 
X— L x ^ 

1. Inelastic Scattering 4^^ (g-k,m) a|^^Cg-k,i) 
(Order SL) ^" m ^s ' -' 

' • S r d e r ^ r " ' " " ' ^ e ^ (g-k,m) aS^(g*k, i ) 
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X = TYPE 

3. N2N Scattering 
(Order St.) 

4. Capture (m,Y) 

5. Capture (n,a) 

6. Capture (n,p) 

7. Fission 

8. Nu times Fission 

9. Transport 

10. True (non-transport 
corrected) Vr self-
scatter 

Other material cross sections and their formulation are as follows: 

1. Inelast ic Removal E^^ (g,m) 

SYMBOL (E ) 

^^'^l (g^k,m) 
n,2n"-^ ' •' 

(n,Y)'-^ ' -' 

( n , a ) ' - ^ ' ^ 

( n , p ) ^ ^ ' •* 

2:£(g,m) 

vE£(g,m) 

^^•j.ig,i^) 

E • (g-^-E.m) an i so^* ^ ' -' 

SYMBOL (a ) 
=̂  X— 

='i!2nfg-^k,i) 

" (n ,Y)^g ' i ^ 

° ( n , a ) ^ g ' ^ ^ 

' ' ( n . p ) ^ g ' i ^ 

OfCg.i) 

\ J O £ ( g , i ) 

° t r (g . i ) 

a . (E->fi, i an i so^^ ^ ' 

..rem, ^ I. (g,m) y I*^°^(g->k,m) 

Elastic Removal ^l>'-^ 
k ei 

3. N2N Removal 

_ran, „. 
2:_,_,(g,m} 

.rem. ^, 
=̂ n2n(g'™) 

n2n^ k 

(0) 
4. Total Isotropic Scattering ĝ̂at'-g'̂'*'''''-' 

iJSt̂ g"'̂ ''"̂  = 4?^g-k,m) . lg^(g-k,m) . 2Ei°i(g^k,m) 

'̂•}•* (g^.ni) is the transport crorrected self scatter cross section 
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TYPE SYMBOL 

5. Total Anisotropic Scattering ^scat '•S '̂̂ '™-' 

E£?^(g.k,m) = E£>°)(g.k,m) . E(f°^(g^k,m) . 2 E £ ; 0 ^ (g.k,m) 

6. Absorption 2^(g,m) 

^a^g'™) = '(n,y)fg''"^ " ^(n,a)^g''"^ * '(n,p)fg'™^ ' 'ffg''"^ 

7. Total Removal ^total'-g''"-' 

CtalCg.™) = â̂ g'™) ^ Cfg'™) ^ Cfg'™) ^ <2n^g'-^ 

8. Total 2:^(g,ni) 

J^Cg.m) = E^^(g,m) . ^aj,i3o(g->g,m) - Eg^(g^,m) 

c . Material Fission-spectrum Fractions 

There are two cases: 

(a) All fissionable isotopes present have the same parent group-

independent vector. 

(b) All fissionable isotopes present do not have the same parent 

group-independent vector. 

For Case (a), no homogenization is done and the material f ission 

spectrum fraction is taken to be the same as the isotope f ission spectrum 

fraction. 

x(g) = x(g) 

For Case (b), any vector present is expanded to a matrix, each 

column of which is identical to the vector. Hamogenization i s performed 

as follows: 



83 

I x(k-^, i) • N(i£m) • vo£(k,i) 

Xf'^'g'"') = — vZ£(k,m) 

where 

x(k-*g,m) i s the material fission-spectrum fraction for material m 

from parent group k to daughter group g, and x(k-*g,i) is the isotope 

fission-spectrum fraction for isotope i . 

d. Material Delayed-neutron Data 

(a) Prompt Nu times Fission Material Cross Section 

V E£(g,m) = I [v(g,i) - Y(g,i)] • N(iEm) • 0£(g, i ) , 
^ ion 

where 

V Ej:(g,m) i s the prompt nu times f ission cross section for material 

m and group g, 

v(g,i) i s the nu for isotope i , group g, 

and 

Y(g,i) i s the delayed neutron yield for isotope i , group g. 

(b) Material Delayed Chi 

x(g,F,m) = I A(F,i) • Y(g,i) • N(iem) • a^(.g,i]/v l^ig,m) 
i e m » '•̂  

where 

xCg.F.i') is the delayed chi for material m, family F and group g; 

and 

A(F,i) i s the fraction of Y(g,i) that goes into family F, I A(F,i)=l. 
F 

e. Composition Cross Sections 

Composition cross sections are formed by homogenizing material cross 

sections as follows: 

Kig,<^) = I VF(mEc) • E (g,m) , 
^ mec ^ 



84 

where 

E (g,c) is the macroscopic composition cross section of type x, 

group g and composition c; 

and 

VF(m£c) is the volume fraction of material m in composition c . 

X can be any of the cross-section types l i s ted under material 

cross sections. 

f. Composition Fission-spectrum Fractions 

For the two cases mentioned under Material Fission-spectrum Fractions: 

(a) x(g) = x(g) 
I x(k->g,m) • VF(mec) • vE£(k,m) 

(b) x(k-g,c) = J!1£S — 
vE£(k,c) 

g. Composition Delayed-neutron Data 

(a) Prompt Nu times Fission Composition Cross Section 

Vf'^g''^^ = I VF(m£C) • V E.(g,m) 
'̂  mec ^ 

(b) Composition Delayed Chi 

I VF(m£c) • x(g,F,c) • VpE£(g,m) 
x(g,F,c) 

VpZ:£(g,c) 
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h. Description of Output 

The NUCOOl module output consists of binary data sets described in 

part c of this section and the printed output described more fully in 

section 10. 

Data set XS.IS02 i s written if i t was not an input data se t . If 

isotopes to materials homogenization has been performed, binary data sets 

XS.M.MIN, XS.M.ANI, and XS.M.AUX are written when data set reference 

numbers have been provided in the cal l to the module. 

For a materials to compositions homogenization, binary data sets 

XS.C.MIN, XS.C.ANI, and XS.C.AUX are written when the corresponding 

material data set has been used as input. 

All of these binary data sets may be produced when the isotopes to 

materials to compositions option has been specified and when data set 

reference numbers for the material data sets have been provided. 

When an output edit has been specified in the cal l to the module, 

any binary data set which has been written will be read and printed edit 

will appear on the printed output. 

The arguments provided in the ca l l s to this module are determined 

by the u se r ' s input to the cal l ing program or standard path. 



3. HCMOG (NUCOOl) Description of Module Flow 

This section defines the overlay structure of this module and the 

flow of logic through the subprograms which form the module. 

Section a. consists of an overlay structure diagram, showing the ARC 

System segments and HOMOG module segments required by th is module and 

their positions in the overlay hierarchy. This i s followed by a l i s t of 

the subprograms located in each H3M3G module segment. 

Section b. i l lus t ra tes the flow of logic through the subprograms of 

this module, and section c . describes this flow in terms of the module's 

functions. 

In section b. the quantities written over arrows on the diagram which 

follows represent decisions which cause the given subroutine c a l l s . These 

flags are defined once here for the purpose of simplifying the diagram. 

In the f i r s t segment, 

CfALL is the homogenization option flag which indicates the 

following steps are to be performed: 

if 1, isotope to material to composition, 

if 2, material to composition, 

if 3, isotope to material. 

MSCHI is material fission spectrum flag. 

When equal to zero, there is no material set spectrum. 

If equal to 1, there is a material set f ission spectrum vector. 

NUM6 is the DSRN of data set XS.M.ANI. 

NUM7 is the DSRN of data set XS.M.AUX. 

NUM8 is the DSRN of data set XS.M.MIN. 

NUM9 is the DSRN of data set SCROOl. 

NUMIO is the DSRN of data set SCR002. 

NUMII is the DSRN of data set XS.C.ANI. 

IPRINT is an edit flag if zero, a l l data sets written are edited, 
if 1, there is no editing done. 
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In segment MIXMTl,(A), 

ISCHI is the isotope set f ission flag: 

i f 0, there is no set f ission spectrum, 

i f >0, the spectrum exis ts and is read. 

NUM4 is the DSRN of the XS.ISO to be read. 

NUMS is the DSRN of the XS.ISO to be writ ten. 

NREC is the number of records to be bypassed in reading isotope records. 

ICHI is the isotope f ission spectrum flag: 

if 0, there i s no spectrum, 

if - 1 , the set wide spectrum is used. 
if 1, the spectrum is a vector, 

if NGROUP, the spectrum is a vector. 

LIN i s the order to inelas t ic scat ter ing. 

LEL i s the order of e las t ic scat ter ing. 

LN2N is the order of N2N scat ter ing. 

I i s the order of scattering being processed. 

CjCHK is a flag which i s equal to 1 when the Oil vector being read 

is to be compared with a previous vector. 

In segment MIXANI,(C), 

MLNO equals 1 plus the maximum scattering order for a given material . 

In segment MIXMr2, (B), 

QCVT is the fission spectrum identif ier f lag. 

When equal to 0, a l l spectra are identical vectors, when equal 

to 1, spectrum vectors must be converted to spectrum matrices. 

ISCHI is an isotope f ission spectrum flag: 

When equal to 0 there i s no set wide spectrum, when equal to 1, 

the spectrum is a vector. 

MSCHI i s a material set f ission spectrum flag. 

If equal to 0, there i s no spectrum. 

If equal to 1, the spectrum is a vector. 



In segment MIXMTl, (A), 

ISCHI is the isotope set fission flag: 

if 0, there is no set f ission spectrum, 

if >0, the spectrum exists and is read. 

NUM4 is the DSRN of the XS.ISO to be read. 

NUMS is the DSRN of the XS.ISO to be writ ten. 

NREC is the number of records to be bypassed in reading isotope 

records. 

ICHI is the isotope fission spectrum flag: 

if 0, there is no spectrum, 

if - 1 , the set wide spectrum is used, 

if 1, the spectrum is a vector, 

if NGROUP, the spectrum is a matrix. 

LIN is the order of inelast ic scat ter ing. 

LEL is the order of e las t ic scattering. 

LN2N is the order of N2N scat ter ing. 

I is the order of scattering being processed. 

QCm. is a flag which is equal to 1 when the CHI vector being read 
is to be compared with a previous vector. 

In segment MIXMr2, (B), 

QCVT is the fission spectrum identifier flag. 

When equal to 0, a l l spectra are identical vectors, when equal 

to 1, spectrum vectors must be converted to spectrum matrices. 

ISCHI is an isotope fission spectrum flag: 
When equal to 0 there is no set wide spectrum; when equal to 1, 
the spectrum is a vector. 

MSCHI is a material set fission spectrum flag. 

If equal to 0, there is no spectrtim. 

If equal to 1, the spectrum is a vector. 
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L2 i s the number of the records to be read past 

MCHI is the material f ission spectrum flag: 

When 0, there i s no spectrum. 

When - 1 , the set wide spectrum is used. 

When 1, the spectrum is a vector. 

When NGROUP, the spectrum is a matrix. 

In segment MIXAUX, (D), 

L3 i s the number of material block records to be bypassed. 

CJCLNO is the maximum order to anisotropic composition scattering +1. 

L i s the scattering order being processed. 

LINC is the maximum composition inelast ic scattering +1. 

LELC is the maximum composition e las t ic scattering +1. 

LN2NC is the maximum composition N2N scattering +1. 

LINM is the maximum material inelast ic scattering +1. 

LELM is the msixiraum material e las t ic scattering +1. 

LN2NM is the maximum material e las t ic scattering +1. 

QEND is a flag equal to 1 i f an isotope i s the las t one used in a 

material - otherwise equal to 0. 

In segment MIXMIN, (E), 

QCCHI is a composition fission spectrum flag: 

When - 1 , a set wide spectrum is used. 

When 0, there i s no spectnam. 

When 1, the spectrum is a vector. 

When NGROUP, the spectrum is a matrix. 
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Overlay S t r u c t u r e Diagram 

MAIN 
SYSTEM 
POINTR 
SHIFT 
SQUEZE 
LOAD 
LINK 
IBCOM 
MDCANI 
MIXAUX 
MIXMIN 
MIXMTl 
MIXMr2 
IMGROOT 
HMGUTIL 

Subprograms conta ined in each H3MDG (NUCOOl) module segment 

MIXANI MIXAUX MIXMIN MIXMTl 

MIXANI 
RDANI 

MIXMr2 

MIXMr2 
FRI^ITS 
RDISO 
FRMMAT 
FRMSCT 
RDSCT 
WRTMIN 
VTOMTX 

MIXAUX 
RWAUX 
RDSCTl 

HMGROOT 

tAAm 
HCMOG 
XSISO 
RWSCT 
PRNTA8 
BHOOG 
XSCANI 
XSMANI 
XSCAUX 
XSMAUX 
XSCMIN 
XSMMIN 
RDCHI 
FRMCHI 
BLOCK DATA 
WCHI 

MIXMIN 
RIMIN 

HMGUTIL 

RDSPEC 
ERROUT 
SKPREC 

MIXMTl 
RWISOS 
RWISO 
RWIXS 
RWUPDN 
RWSBLK 
CHKCHI 
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b . Diagrammatic Subprogram Logic Flow 

-pSsEpSMIir] "P̂ " 
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c. Descriptive Subroutine Logic Flow 

Module NUCOOl, HOMDG, is invoked by a l ink statement in a path, or a 

ca l l from another program. 

The MAIN subroutine ca l l s subroutine HCMOG which is essent ia l ly a 

driver routine where timing is performed and the flow is controlled 

according to the arguments received. 

Firs t CLOCK is called and then POINTR. Values for the pr in t edit and 

option flags IPRINT and QCALL are established from arguments in the l ink 

c a l l . 

If IPRINT = 0, the data sets are not edited, but when IPRINT > 0, a l l 

the data sets involved in the program flow are edited. For the isotopes 

^materials^<;ompositions option, QCALL is set to 1. QCALL is set to 2 for the 

materials->compositions option, and for the isotopes-wiaterials option QCALL is 

set to 3. 

1. When QCALL is equal to 3 the isotopes-»materials step is performed 

and HOMOG cal l s subroutines MIXMTl and MIXMr2, which are described below. 

Then HOMOG ca l l s XSISO to read and edit the XS.IS02 data set which was 

vnritten. 

If NUM6 > 0, subroutine XSMANI is called to edit data set XS.M.ANI. 

If NUM7 > 0 XS.M.AUX is edited by a cal l to XSMAUX. Likewise, if NUM8 > 0, 

XSNWIN is called to edit data set XS.M.MIN. 

HOMOG cal l s CLOCK for a final timing and return is made to the 
calling program. 

Subroutine MIXMTl cal ls RWSBLK to read XS.ISO and write XS.IS02 when 

SNIFF ca l l s have determined that the DSRNs of XS.ISO and XS.IS02 are not the 

same. RWSBLK cal ls RDCHI to read a Chi matrix from XS.ISO and then WRTCHI 

to write i t on XS. IS02 when the DSRNs are different . Return is to MIXMTl. 

The next call from MIXMTl is to subroutine RWISOS. This c a l l s SKPREC 

when flag NREC is > 0 in order to position data set XS.ISO for reading the 

current isotope block. A cal l is made to RDCHI when ICHI i s > 0, and then 

to RWIXS. RWIXS ca l l s RWJPDN to read scattering records when they ex i s t , 



i . e . , i f quanti t ies LIN, LEL, and LN2N which represent the scattering l i s t 

lengths are > 1. 

If QCHK is 1, RWISOS ca l l s subroutine CHKCHI to see whether the 

current f ission spectrum vector agrees with those of previous processed 

isotopes. RWISOS returns to MIXMTl. 

Subroutine MIXMr2 ca l l s SKPREC to skip the f i r s t 3 records of XS.IS02 

and then ca l l s FRI*irS to perform the homogenization from isotopes to 

materials . 

FRMMTS ca l l s RDCHI when ISCHI > 0 and if QCVT and ISCHI both equal 1 

i t ca l l s VTOMTX to form a Chi matrix from the Chi vector. FRMMTS then 

ca l l s WCHI if MSCHI i s > 0, and th is writes the fission spectrum vector 

for the material on XS.M.MIN. 

FRM^S ca l l s SKPREC to position the data a t the corrent isotope block 

and then i t c a l l s RDISO. 

RDISO ca l l s SKPREC when the data set i s not positioned a t the record 

for a given isotope name, i . e . QDLOC(N)-QREC > 0. 

RDCHI is called by RDISO when ICHI i s not > 0, then when ICHI is = 1 

and QCVT = 1, VTOMTX is called by RDISO to convert the Chi vector to a 

Chi matrix. Then RDISO c a l l s FR1*IAT. 

FRNMAT ca l l s FRMCHI when ICHI > 0 to form-the intermediate sum 
isotopes 

ZMCHI(J,K) from I XFN(J)*CHI(J,K).. 
i=l ^ ^ 

If MCHI > 1, FRMMAT ca l l s entry FINCHI to complete the homogenization 

to form ZMCHI(I,J) from ZMCHI(J,K)/XFISNU(J). FRMMAT then ca l l s FRMSCT 

once for each scattering order. 

FRMSCT ca l l s RDSCT once for each scattering record present, that is 

if LIN > 0, if LEL > 0 or i f LN2N > 0. FRMSCT returns to FRMMAT. 

Finally, FRMMAT ca l l s WRTMIN to write the scattering records for a 

given scattering block if XS.M.MIN is to be writ ten, i . e . when NUMS > 0. 

Subroutine XSISO makes use of a pr int subroutine, PRNTA8 and i t s entry 

points, PRNTA and PRNTI4 for the edit and also ca l l s RWSCT to read the 

scattering vectors and c a l l s PRNTA8 to pr int them. RWSCT returns to 

XSISO which returns to HOMOG. 
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2. When CCALL is equal to 2 HCMOG calls subroutines RDSPEC, MIXANI, 

RDCHI, and MIXMIN to perform the materials-»composition homogenization step. 

These routines are described below. 

RDSPEC reads the first record of B.HOMDG and then returns. 

MIXANI calls SKPREC to position data set XS.M.ANI for reading a 

composition block. Then if flag MLU) < 2, WRTANI is called to read the 

material cross sections from XS.M.ANI and to add them to the composition. 

If flag QEND is not zero, entry WRTANI writes the current composition cross 

sections onto XS.C.ANI. WRTANI returns to MIXANI which returns to HCMDG. 

HOMOG calls RDCHI when MSCHI ;̂  0 to read the CHI fission spectrum 

record from XS.M.MIN. If (̂ SCHI is > 0, WRTCHI is called to write this 

fission spectrum on XS.C.MIN. HOMOG then calls MIXMIN which calls SKPREC 

to position data set XS.M.MIN at the appropriate material record and then 

calls RIMIN to read the material block. RDMIN reads the scattering records 

from XS.M.MIN and then calls FRMCHI when MCHI > 0 or when QCSCHI = 1 to 

form the intermediate sum ZMCHI(J,K) from ZMCHI in the case of MCHI > 0, 
isotopes 

or from SETCHI when QCSCHI = 1 from ^ XFN(J)'!'CHI(J,K).. If QEND ^ 0 

and QCCHI > 1, entry FINCHI is called ini the final sum ZMCHI (J,K) = 

ZMCHI(JK)/XFISNU(J) is formed. After the group constant records are written 

XS.C.MIN, RDMIN returns to MIXMIN which returns to HOMOG. CLOCK is again 

called. 

BHOMOG is then called by HDMOG if QCALL ^ 3 to edit the B.HOMOG data 

which has been written with respect to materials. This i s done by call ing 

PRNTA8 and i t s entr ies . Return is to BHDMDG. 

Then since this is a material composition step, if IPRINT = 0, one 

or more of the data sets XS.M.ANI, XS.M.AUX, or XS.M.MIN are edited by 

ca l l s to the appropriate subroutine XSMANI, XSMAUX, or XSMMIN when the 

given DSRN is greater than 0. After a final cal l to CLOCK, return i s 

made to the path. 
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3. When CJCALL = 1, the isotope to material to composition option, 

the main subroutines are all called in this order: MIXMTl, MIXMT2, 

MIXANI, MIXAUX, and MIXMIN, and execution is as described above. 

The data set edit routines XSISO, and BHOMOG are called and then 

XSMANI, xaiAUX, XSMMIN, XSCANI, XSCAUX, and XSCMIN, all of which are 

described above. 

Thus the homogenization of isotopes to materials and then to composi

tions is carried out. HDMOG then returns to the calling path. 
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4. HDMOG (NUCOOl) Subprogram Descriptions 

This section contains descriptions of a l l subprograms which are part 

of the HOMOG (NUCOOl) module. The descriptions appear in alphabetical 

order by subprogram name. 

Each subprogram description begins with a l i s t ing of the cal l ing 

sequence of the subprogram, and of i t s entry points , i f any. Subsection 

1 is a l i s t of the arguments of the subprogram and i t s entry points , in 

order of appearance, with the type of each argument, i t s dimensions in the 

subprogram if i t is an array, and i t s definit ion or use. The three types 

of variables used are 1*4, denoting an integer fullwjrd (32 b i t s ) ; R*4, 

denoting a floating point fullward, and R*8, denoting a floating point 

doubleword (64 b i t s ) . Variables used as array dimensions are defined either 

as arguments or as members of common blocks. 

Subsection 2 contains the names of a l l common blocks used by the 

subprogram. Each is followed by a l i s t of the variables actually used 

from the common block within the subprogram, together with their types and 

definit ions. The dimensions, i f any, follow the variable name in 

parentheses. 

Subsection 3 contains a l i s t ing of important variables which are 

local to the subprogram, in a format l ike that of subsection 2. Subsection 

4 describes the functions performed by the subprogram in terms of the overall 

purpose of the module. 

Subsection 5 l i s t s a l l subprograms called by this subprogram or any 

of i t s entry points, subsection 6 l i s t s the subprograms which ca l l th is 

program or any of i t s entry points. 

Subsection 7 describes error messages which can be generated by this 

subprogram. These messages are a l l of the form ERROR NUMBER = nnnnn where 

nnnnn is explained in the error message l i s t . 

More detailed explanations of the contents of common blocks, and of 

the variable-dimensioned arrays stored in the large container array /ARRAY/, 

can be found in sections 5 and 6. 
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Subroutine BHCMDG (NUM, HDLL) 

1. Arguments 

Name Type 

NUM 1*4 

HDLL R*4 

;. Common Blocks 

Dimension 

— 

— 

Definition 

DSRN of data set read 

DS name to be printed 

/ARRAY/ 

Var iables used from t h i s common block 

Name Type Definition 

A(IOOOO) R*8 Large container array 

IA(2500) 1*4 A(7501) is equivalanced to AI(1) 

Local Variables 

Name 

I 

Ll 

L2 

L3 

m 

N2 

LTH 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

Index 

= 2*LTH or lertgth of mix table plus the 
atomic density table 

= Ll+1, lower limit of index in material 
labels in A 

= L1+N2, upper index of material labels 
in A 

Length of MSPEC and DMTBL in A equal to 
number of materials (or compositions) 

Length of DITBL in A, the number of isotopes 
(or materials) 

Length of mix table 
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4. Functions and tasks performed by this subroutine 

Edits data set B.HCMOG. 

5. Subprograms called by this subroutine 

PRNTA (entry in PRNTA8) 
PRNTA8 
PRNT14 (entry in PRNTA8) 

6. Subprograms calling this subroutine 

HOMDG 

7. Error messages generated by this subroutine - None 

Subroutine BLOCK DATA 

1. Arguments - None 

2. Common Blocks 

/ARRAYS/ 

Variables used from this common block 

Name Type Definition 

DDCTBL R*8 Contains characters of name 'DCTBL' 

/ARRAYl/ 

Variables used from this common block 

^225. Iffie. Definition 

D1(S7) R*8 List of characters defining array names 
used in module 
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/DSNAMl/ 

Variables used from this common block 

Name Type Definition 

D2(15) R*8 List of characters defining data set 
names used in module 

/ALFNMl/ 

Variables used from this common block 

Name Type Definition 

DBLANK R*8 Blank characters 

QZERD 1*4 Integer 0 (zero) 

3. Local Variables - None 

4. Functions and tasks performed by this subroutine 

It initializes common variables of compilation time. 

5. Subprograms called by this subroutine - None 

6. Subprograms calling this subroutine - None 

7. Error messages generated by this subroutine - None 
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Subroutine CHKCHI (CHIl, CHI2) 

1. Arguments 

Name Type 

CHIl R*8 

CHI2 R*8 

Dimension D e f i n i t i o n 

NGROUP Contains the f i s s i o n spectrum of 
the c u r r e n t i so tope 

NGROUP Contains the f i s s i o n spectrum of 
the p rev ious ly processed i s o t o p e 

2. Comnon Blocks 

/MISC/ 

Var iab les used from t h i s common block 

Name Type Def in i t i on 

NGROUP 1*4 Number of energy groups for the c r o s s 
s e c t i o n s e t on XS.ISO 

/FUGS/ 

Var iab les used from t h i s common block 

Name 

QCVT 1*4 

D e f i n i t i o n 

F lag : C)CVT=0, i f a l l the f i s s i o n spectrums 
a r e i d e n t i c a l v e c t o r s 

QCVT=1, i f the f i s s i o n spectrum 
v e c t o r s must be conver ted 
to f i s s i o n spectrum m a t r i c e s 

3 . Local Var iables 

Name mi 
1*4 

Def in i t i on 

Index over groups 
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4. Functions and tasks performed by this subroutine 

CHKCHI is called by RWISOS. It checks the current fission spectrum 

vector against those of previously processed isotopes. If they are not 

identical, QCVT is set equal to one; otherwise, CJCVT is set equal to zero. 

5. Subprograms called by this subroutine - None 

6. Subprograms calling this subroutine 

RWISOS 

7. Error messages generated by this subroutine - None 

Subroutine ERROUT (NERR) 

1. Arguments 

Name Type 

NERR 1*4 

Dimension Definition 

Contains the error number supplied 
by the calling program 

Common Blocks - None 

Local Variables 

Name 

1*4 

Definition 

Index for printing blank lines 

4. Functions and tasks performed by this subroutine 

ERROUT is called whenever an error is encountered in any subprogram of 

module INHCMG or HCMOG. An error number is printed onto the standard output 

and a call is made to ABEND for an abnormal termination dump. 
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5. Subprograms c a l l e d by t h i s subrout ine 

ABEND ( I M r o u t i n e ) 

6. Subprograms c a l l i n g t h i s subrout ine 

MIXMTl 
RWISOS 
RWISO 
RWIXS 
RWUPDN 
RWSBLK 
MIXMT2 

Error messages g 

FRMMTS 
RDISO 
FRMMAT 
FRMSCT 
RDSCT 
MIXMIN 
RDMIN 

enerated by this 

HOMDG 
RDCHI 
MIXANT 
RmNI 
MIXAUX 
RWAUX 
RDSCTl 

subroutine 

S u b r o u t i n e FRMCHI (ZMCHI, CHI, XFN, NGRP) 

Entry P o i n t s : FINCHI (XFISNU) 

1 . Arguments 

Name Type 

ZMCHI R*8 

CHI 

XFN 

R*8 

R*8 

NGRP 1*4 

XFISNU R*8 

Dimens ion D e f i n i t i o n 

NGROUP*NGR0UP Is the homogenized f i s s i o n factor 
w h i c h i s u s e d t o form XFISNU 

NGROUP*NGROUP I s a g i v e n f i s s i o n s p e c t r u m m a t r i x 
u s e d i n f o r m i n g ZMCHI 

NGRDUP Is a given vof m u l t i p l i e d by the 
app rop r i a t e f a c t o r , which i s used 
to form XFISNU 

NGROUP 

NGROUP The homogenized quantity - nu sigma 
fission 
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2. Common Blocks 

/MISC/ 

Variables used from this common block 

Name Type Definition 

NGROUP 1*4 Number of energy groups for the cross 
section set on XS.ISO 

Local Var: 

Name 

J 

K 

Functions 

Labi 

and 

es 

Type 

1*4 

1*4 

tasks 

Definition 

Group index 

Group index 

performed by th is subroutine 4 . 

FRMCHI forms the following intermediate quantit ies during the 

homogenization of the fission spectrum matrices: 

ZMCHI (J,K) = XFN(J)*CHI(J,K) 

FINCHI completes the homogenization of the fission spectrum matrices 

by dividing the intermediate sum formed in FRMCHI by the homogenized 

quantity \>ar as follows: 
* 

ZMCHI(J,K) = ZMCHI(J,K)/XFISNU(J) 

5. Subprograms called by this subroutine - None 

6. Subprograms calling this subroutine 

FRM^IAT 
RDMIN 

7. Error messages generated by this subroutine - None 



Subroutine FRMMAT (ZIXS, STR, SCAP, SNALF, SNP, ANISO, PXFISN, ZDNYLD, 
ZOCHI, ZDNFRC, XFIS, XFISNU, XFN, ZMCHI, SETCHI, 
ZICHI, MNUP, MNDN, LNUP, LNDN, XINEL, XEL, XN2N, 
SINR, SENR, SN2NR, XSCT, AIMDEN, LASCTP, NGRP) 

1. Arguments 

Name Type 

ZIXS 

STR 

SCAP 

SNALF 

XFN 

R*8 

R*8 

Z»1CHI R*8 

ZDNFRC R*8 

XFIS R*8 

XFISNU R*8 

R*8 

Dimension 

LENGTH 

NGROUP 

NGROUP 

NGROUP 

SNP 

ANISO 

PXFISN 

ZDNYLD 

R*8 

R*8 

R*8 

R*8 

NGRDUP 

NGROUP 

NGROUP 

NGROUP 

NGROUP*NFAM 

NFAM 

NGROUP 

NGROUP 

NGROUP 

Definition 

Contains the non-scat tering cross 
sections for a given isotope and 
a given group 

The transport cross section for a 
given material 

The capture (n,Y) cross section 
for a given material 

The capture (n,a) cross section 
for a given material 

The capture (n,p) cross section 
for a given material 

The isotropic elastic self-scatter
ing cross section consistent with 
the anisotropic total cross section 

The prompt fission reaction rate 
for a given material 

The delayed neutron yield for a 
given isotope 

The delayed fission spectrum for 
a given material 

The fraction of the delayed neutron 
yield that goes into a given family 

The fission cross section for a 
given material 

The nu times fission cross section 
for a given material 

A temporary for the product of the 
atom density times the isotope 
cross section 
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Name 

ZMCHI 

SETCHI 

ZICHI 

ivlNUP 

ivlNDN 

Type 

R*8 

R*8 

R*8 

1*4 

1*4 

Dimension 

MCHI*NGRajP 

ISCHI*NGRDUP 

ICHI*NGROUP 

NGRDUP 

NGROUP 

LNUP 

LNDN 

1*4 

1*4 

MLNO 

IvlLNO 

XINEL 

XEL 

XN2N 

SINR 

SENR 

SN2NR 

XSCT 

ATMDEN 

LASCTP 

NGRP 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

1*4 

1*4 

LASCTP*NGROUP* 
MLNO 

USCTP*NGRDUP* 
ivlLND 

LASCTP*NGRDUP* 
IvlLNO 

NGROUP 

NGROUP 

NGROUP 

LASCTP*NGROUP 

— 

-

--

Definition 

The fission spectrum for a given 
material 

The isotope set f ission spectrum 

The fission spectrum for a given 
isotope 

The number of groups of upscattering 
for a given material and group 

The number of groups of downscatter
ing for a given material and group 

The number of groups of upscattering 
for a given material and group 

The number of groups of dovnscatter-
ing for a given material and group 

The inelast ic scattering cross 
section for a given material 

The e las t ic scattering cross section 
for a given material 

The N2N scattering cross section 
for a given material 

The inelast ic removal cross section 
for a given material 

The e las t ic removal cross section 
for a given material 

The N2N removal cross section for 
a given material 

The total scattering cross section 
for a given material 

The atom density for a given isotope 
in a given material 

Length of the scattering vector for 
a given material 

Equal to NGROUP 
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2. Common Blocks 

/ARRAY/ 

Variables used from this common block 

Name Type Definition 

A(IOOOO) R*8 Container array for the variably 
dimensioned arrays 

/ARRAYl/ 

Variables used from this common block 

Name Type 

DLNDN 

DLNUP 

DMNDN 

DMNUP 

DXEL 

DXINEL 

DXN2N 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

Definition 

Contains the characters LNDN 

Contains the characters LNUP 

Contains the characters MNDN 

Contains the characters MNUP 

Contains the characters XEL 

Contains the characters XINEL 

Contains the characters XN2N 

/DSNUMl/ 

Variables used from this common block 

Name Type Definition 

NUMS 

NUM6 

NUM7 

NUMS 

1*4 

1*4 

1*4 

1*4 

DSRN of XS.IS02 

DSRN of XS.M.ANI 

DSRN of XS.M.AUX 

DSRN of XS.M.MIN 
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/ISOl/ 

Variables used from this common block 

Name 

LEL 

LIN 

LN2N 

IL>» 

Type 

1*4 

1*4 

1*4 

1*4 

Definition 

Order of e las t ic scattering plus one 
for a given isotope 

Order of inelast ic scattering plus one 
for a given isotope 

Order of N2N scattering plus one for 
a given isotope 

The maximum of LIN, LEL, AND LN2N 

/MATI/ 

Variables used from this common block 

Name Type Definition 

LASCAT 1*4 The scattering vector length for a given 
material and scattering order 

LSCATl 1*4 Length of the scattering cross section 
l i s t for a given material and scattering 
order written onto XS.M.MIN 

LSCAT2 1*4 Length of the scattering cross section 
l i s t for a given material and scattering 
order written onto XS.M.AUX 

LELM 1*4 Order of e las t ic scattering plus one 
for a given material 

LINM 1*4 Order of inelast ic scattering plus one 
for a given material 

LN2NM 1*4 Order of N2N scattering plus one for a 
given material 

ivIAXUP 1*4 Ivlaximum number of groups of upscattering 
for a given material 

ivILNO 1*4 ivlaximum order of scattering plus one 
for a given material 
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/DELAYl/ 

Variables used from this common block 

Name Type 

NFAM 1*4 

Definition 

Number of families of delayed neutrons 

/FLAGS/ 

Variables used from this common block 

Name 

ICHI 

Ty£e 

1*4 

MSCHI 1*4 

MCHI 1*4 

(P© 1*4 

(PELAY 1*4 

Definition 

Isotope fission spectrum flag: 
ICHI=0, if this isotope has no fission 

spectrum 
ICHI=-1, if th is isotope uses the set 

fission spectrum 
ICHK, if th is isotope has a fission 

spectrum vector 
ICHI=NGROUP, if this isotope has a 

fission spectrum matrix 

i»laterial set prompt fission spectrum flag: 
MSCHI=0, if there is no material set 

fission spectrum 
MSCHI=1, if the material set f ission 

spectrum is a vector 
MSCHI=NGROUP if the material set f ission 

spectrum is a matrix 

Prompt material fission spectrum flag: 
MCHI=0, if th is material has no fission 

spectrum 
MCHI=-1, if this material uses the set 

f ission spectrum 
MCHI=1, if th is material has a f ission 

spectrum vector 
MCHI=NGROUP, if this material has a 

fission spectrum matrix 

Flag: QEND=0, 

QEND=1, 

if th is i s not the las t 
isotope used in th is 
material 
if this is the last 
isotope used in th is 
material 

Flag: QDELAY=0, if there are no delayed 
neutrons 

QDELAY=1, if there are delayed 
neutrons 



109 

/MISC/ 

Variables used from this common block 

Name Type 

LENGTH 

NGROUP 

1*4 

1*4 

Definition 

Length of the non-scattering cross section 
record for a given isotope on XS.IS02 

Number of energy groups for the cross 
section set on XS.ISO 

Local Variables 

Name 

I 

J 

K 

Type 

1*4 

1*4 

1*4 

J l 

Ll 

L2 

L3 

L4 

LS 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

Reading index 

Group index 

Index on delayed neutron family. Also 
index on group for array XSCT 

Index of scattering order. Also material 
index on XINEL, XEL, XN2N 

Group number read from XS.IS02 

LNUP(L), the length of upscattering 
vector for a given group and scattering 
order of an isotope 

Ll+1 number of upscattering groups + 1 

=ivlAXUP+l-J= index on XINEL, XEL, and 
XN2N read from XS.IS02 

ivlAXUP-Ll 

=L6+K=index on XINEL, XEL, and XN2N. Also 
lower l imit of index K in scattering l i s t s 
XINEL, XEL, XN2N, on XS.M.AUX. Also index 
on orcier of to ta l anisotropic cross section 
XSCT on XS.M.ANI 
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Name Type D e f i n i t i o n 

L6 1*4 =MAXUP-MINUP(J)=order of u p s c a t t e r i n g fo r 
group J . Also =L4+LSCAT2=upper l i m i t on 
index K in s c a t t e r i n g l i s t s XINEL, XEL, 
XN2N, on XS.M.AUX 

XA R*8 The absorption cross section for a given 
material and group 

XREM R*8 The removal cross section for a given 
material and group 

XTOT R*S The t o t a l c r o s s s e c t i o n for a given 
m a t e r i a l and group 

4 . Funct ions and t a sks performed by t h i s subrou t ine 

FRMMAT adds the c u r r e n t i so tope to the c u r r e n t m a t e r i a l . I t i s 

c a l l e d by RDISO. 

The n o n - s c a t t e r i n g c ross s ec t i ons of the c u r r e n t i so tope a r e read 

from XS.IS02 and added to the c u r r e n t m a t e r i a l . If QDELAY=1, then t he 

m a t e r i a l delayed neutron da ta i s formed. I f the f i s s i o n spectrum i s a 

ma t r i x , then FRMCHI i s c a l l e d to homogenize the f i s s i o n spectrum. If 

the maximum s c a t t e r i n g o rde r , ILNO, i s > 0, then FRMSCT i s c a l l e d to 

homogenize the s c a t t e r i n g c r o s s s e c t i o n s . I f QEND=1, then the m a t e r i a l 

c ross s ec t i ons a r e w r i t t e n onto the m a t e r i a l s p e c i f i c a t i o n r eco rds of 

da ta s e t XS.C.AUX, and the m a t e r i a l d e s c r i p t i o n r eco rds of d a t a s e t 

XS.C.MIN. 

Subprograms c a l l e d by t h i s subrout ine 

IGET (ent ry in POINTR) 
ERROUT 
FINCHI (entry in FRMCHI) 
FRMCHI 
FRMSCT 
WRTMIN 
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6. Subprograms calling this subroutine 

RDISO 

7. Error messages genera ted by t h i s subrou t ine 

1001 - Group number j u s t read from XS.IS02 does no t match the 

current group number. 

21001 - Unexpected end of f i l e on da t a se t XS.IS02. 

31001 - P a r i t y e r r o r on da t a s e t XS.IS02. 

Subrout ine FRMMTS (DINAM, ILOC, MSPEC, DIMIX, ATMDEN, DDINAM, QDLOC) 

1. Arguments 

Name Type 

DINAM R*8 

ILOC 

QDLOC 

1*4 

DIMIX 

ATMDEN 

DDINAM 

R*8 

R*8 

R*8 

1*4 

Dimension 

NISO 

NISO 

NMAT 

MSCTH 

MSLTH 

NFISO 

NFISO 

D e f i n i t i o n 

Contains the names of a l l the 
i so topes on XS.ISO 

Contains t he number of r eco rds 
to skip from the beginning of the 
second f i l e of XS.ISO to access 
a given i so tope record 

Contains the number of i so topes 
used to def ine a given m a t e r i a l 

Contains a l l the names of isot i jpes 
used in def in ing a l l the m a t e r i a l s 

Contains the atom d e n s i t i e s of 
i so topes in a given m a t e r i a l 

Contains the names of the i so topes 
on da ta s e t XS.DELAY 

Contains the number of r e co rds 
to sk ip from the beginning of the 
second f i l e of XS.DELAY to access 
a given iso tope 
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2. Common Blocks 

/ARRAY/ 

Variables used from this common block 

Name Type Definition 

A(IOOOO) R*S Container array for the variably 
dimensioned arrays 

/QREC/ 

Variables used from this common block 

Name Type Definition 

QREC 1*4 The number of the record at which data 
set XS.DELAY is currently positioned 

/ARRAYl/ 

Variables used from this 

Name 

DANISO 

DLNDN 

DLNUP 

DMNDN 

DMNUP 

DPXFIS 

DSCAP 

DSETCH 

DSNALF 

DSNP 

DSTR 

DXEL 

Type 

R*S 

R*8 

R*8 

R*8 

R*8 

R*S 

R*S 

R*8 

R*8 

R*8 

R*8 

R*8 

common block 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Definition 

the characters ANISO 

the characters LNDN 

the characters LNUP 

the characters MNDN 

the characters MNUP 

the characters PXFISN 

the characters SCAP 

the characters SETCHI 

the characters SNALF 

the characters SNP 

the characters STR 

the characters XEL 
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Name 

DXFIS 

DXFISN 

DXINEL 

DXN2N 

DZnCH 

DZDNFR 

DZDNYL 

DZICHI 

DZMCHI 

/DSNUMl/ 

Variables used from 

Name 

Type 

R*8 

R*8 

R*S 

R*S 

R*8 

R*8 

R*8 

R*8 

R*8 

I this 

Type 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

common block 

Definition 

the characters XFIS 

the characters XFISNU 

the characters XINEL 

the characters XN2N 

the characters ZIMCHI 

the characters ZDNFRC 

the characters ZDNYLD 

the characters ZICHI 

the characters ZMCHI 

Definition 

NUM3 

NUMS 

NUM6 

NUM7 

NUMS 

NUMIO 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

DSRN of XS.DEUY 

DSRN of XS.IS02 

DSRN of XS.M.ANI 

DSRN of XS.M.AUX 

DSRN of XS.M.MIN 

DSRN of SCRO02 

/ISOl/ 

Variables used from this common block 

Name Type 

NIS02 1*4 

Definition 

Number of isotopes on data set 
XS.IS02 
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/MATI/ 

Var i ab les used from t h i s common block 

Name 

USCAT 

LELM 

LINM 

LN2NM 

MAXUP 

MLNO 

NMAT 

mi 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

D e f i n i t i o n 

The s c a t t e r i n g v e c t o r l e n g t h for a given 
m a t e r i a l and order 

Order of e l a s t i c s c a t t e r i n g p l u s one 
for a given m a t e r i a l 

Order of i n e l a s t i c s c a t t e r i n g p lu s one 
for a given m a t e r i a l 

Order of N2N s c a t t e r i n g p lu s one for a 
given m a t e r i a l 

Maximum number of groups of u p s c a t t e r i n g 
for a given m a t e r i a l 

ivlaximum order of s c a t t e r i n g p l u s one 
for a given m a t e r i a l 

Number of m a t e r i a l s on the m a t e r i a l 
da t a s e t 

/DELAYl/ 

Var iab les used from t h i s common block 

Name Type D e f i n i t i o n 

NFISO 1*4 Number of f i s s i o n a b l e i so topes wi th 
delayed neut rons 

/FLAGS/ 

Var iab les used from t h i s common block 

Name Type 

ISCHI 1*4 

D e f i n i t i o n 

Isotope s e t f i s s i o n spectrum f l a g : 
ISCHI=0, i f t h e r e i s no i so tope s e t 

f i s s i o n spectrum 
ISCHI=1, i f the i so tope s e t f i s s i o n 

spectrum i s a vec to r 
ISCHI=NGROUP, i f the i so tope s e t f i s s i o n 

spectrum i s a ma t r ix 
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Name 

MSCHI 1*4 

MCHI 1*4 

QCVT 1*4 

QEND 1*4 

Definition 

Material set prompt fission spectrum flag: 
MSCHI =0, if there i s no material set 

f ission spectrum 
MSCHI=1, if the material set f ission 

spectrum is a vector 
MSCHI=NGROUP, i f the material set fission 

flag is a matrix 

Prompt material f ission spectrum flag: 
MCHI=0, if th is material has no f ission 

spectrum 
MCHI=-1, if th is material used the set 

f ission spectrum 
1̂ CHI=1, i f this material has a fission 

spectrum vector 
MCHI=NGROUP, if this material has a 

f ission spectrum matrix 

Flag: QCVT=0, 

QCVT=1, 

Flag: QEND=0, 

QEND=1, 

if a l l the fission spectrums 
are identical vectors 
if the fission spectrum 
vectors must be converted 
to fission spectrum matrices 

i f th is i s not the l a s t 
isotope used in th is 
material 
if this is the last 
isotope used in this 
material 

/MISC/ 

Variables used from this common block 

Name Type 

NGROUP 1*4 

Definition 

Number of energy groups for the cross 
section set on XS.ISO 

Local Variables 

Name 

I 

K 

N 

Type 

1*4 

1*4 

1*4 

Definition 

Index 

Index 

Index on materials 



Name Type Definition 

Ll 1*4 Pointer for CHI array and index in the 
mixture array 

L2 1*4 End pointer for CHI array and index in 
the mixture array 

L3 1*4 Record number at which XS.ISO is currently 
positioned 

LS 1*4 Number of records in first file to be 
skipped 

L6 1*4 Counter for number of isotopes in material 

NREC 1*4 Number of records to be skipped to get 
to isotope 

4. Functions and tasks performed by this subroutine 

FRMMTS sets up the material loop for the homogenization of isotopes 

to materials. It is called by MIXMr2. 

If NUM3 > 0, the reading of the first file of XS.DELAY is completed. 

If there is a set fission spectrum, RDCHI is called to read it from 

XS.IS02. If QCVT=1, and the set fission spectrum is a vector, then 

VTCMTX is called to convert the vector to a matrix. If there is a material 

set fission spectrum, WRTCHI is called to write it onto XS.M.MIN. 

CLEAR is called to zero out the arrays STR, SCAP, SNALF, SNP, ANISO, 

IWUP, l̂ NDN, LNUP, LNDN, XINEL, XEL, XN2N, PXFISN, ZDMCHI, XFIS, and 

XFISNU. The material data written onto data set SCR002 by RWISOS is read 

for each material. RDISO is called to read XS.IS02. 
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5. Subprograms called by this subroutine 

IGET (entry in POINTR) 
CLEAR (entry in POINTR) 
RDCHI 
RDISO 
ERROUT 
SKPREC 
VTOMTX 
WCHI 

6. Subprograms calling this subroutine 

MIXMT2 

7. Error messages generated by this subroutine 

20801 - Unexpected end of f i l e on data set XS.DELAY. 

20802 - Unexpected end of f i l e on data set SCR002. 

20804 - Unexpected end of f i l e on data set XS.IS02. 

20851 - Expected end of f i l e not encountered on data set XS.IS02. 

20852 - Expected end of f i l e not encountered on data set XS.IS02. 

20853 - Expected end of f i l e not encountered on data set XS.DELAY. 

30801 - Parity error on data set XS.DELAY. 

30802 - Parity error on data set SCR002. 

30804 - Pari ty error on data set XS.IS02. 

30851 - Parity error on data set XS.IS02. 

30852 - Parity error on data set XS.IS02. 
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S u b r o u t i n e FRMSCT (MNUP, I^NDN, LNUP, LNDN, XINEL, XEL, XN2N, LASCTP, 
NGRP, L , ATMDEN) 

1 . Argume 

Name 

MNUP 

mm 

LNUP 

LNDN 

XINEL 

XEL 

XN2N 

USCTP 

NGRP 

L 

ATMDEN 

2 . Common 

n t s 

Type 

1*4 

1*4 

1*4 

1*4 

R*8 

R*8 

R*8 

1*4 

1*4 

1*4 

R*8 

Blocks 

Dimension 

NGROUP 

NGRDUP 

MLNO 

ivlLNO 

USCTP*NGROUP 
*MLNO 

LASCTP*NGROUP 
*MLNO 

LASCTP*NGROUP 
*MLND 

-

--

--

-

Definition 

The number of groups of upscattering 
for a given material and group 

The number of groups of downscattering 
for a given material and group 

The number of groups of upscattering 
for a given material and group 

The number of groups of downscattering 
for a given material and group 

The inelast ic scattering cross 
section for a given material 

The e las t ic scattering cross section 
for a given material 

The N2N scattering cross section 
for a given material 

Length of the scattering vector for 
a given material 

Equal to NGROUP 

Current order for th is material 

The atom density for a given isotope 
in a given material 

/ARRAY/ 

Variables used from this common block 

Name Type Definition 

A(IOOOO) R*8 Container array for the variably 
dimensioned arrays 
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/ARRAYl/ 

Variables used from this common block 

Name Type Definition 

DWl R*8 Contains the characters WI 

/DSNUMl/ 

Variables used from this common block 

Name Type Definition 

NUMS 1*4 DSRN o f X S . I S 0 2 

/ISOl/ 

iables used 

Name 

LEL 

from this 

Type 

1*4 

common block 

Order 

LIN 

LN2N 

LELUP 

LELDN 

LINUP 

1*4 

1*4 

1*4 

1*4 

1*4 

LINDN 

LN2NUP 

LN2NIN 

1*4 

1*4 

1*4 

Definition 

Order of e las t ic scattering plus one 
for a given isotope 

Order of inelast ic scattering plus one 
for a given isotope 

Order of N2N scattering plus one for 
a given isotope 

Number of groujJs of e las t ic upscattering 
for a given isotope, order and group 

Number of groups of e las t ic downscattering 
for a given isotope, order and group 

Number of groups of inelast ic upscattering 
for a given isotope, order and group 

Number of groups of inelast ic downscattering 
for a given isotope, order and group 

Number of groups of N2N upscattering for a 
given isotope, order and group 

Number of groups of N2N downscattering 
for a given isotope, order and group 
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/MATI/ 

Variables used from this common block 

Name Type Definition 

MAXUP 1*4 Maximum number of groups of upscattering 
for this material 

/MISC/ 

Variables used from this common block 

Name Type 

1*4 NGRDUP 

IWl 1*4 

Definition 

Number of energy groups for the cross 
section set on XS.ISO 

The pointer for the variably dimensioned 
array WI 

Local Variables 

Name Type 

1*4 

Definition 

Group index 

4. Functions and tasks performed by this subroutine 

FRMSCT is called by FRMMAT to in i t i a l i ze the homogenization of the 

scattering cross sections from isotopes to materials . 

The number of groups of upscattering and downscattering in the 

scattering description records of XS.IS02 is read. RDSCT i s called to 

read the scattering records. 

Subprograms called by this subroutine 

IGET (entry in POINTR) 
RDSCT 
ERROUT 
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6. Subprograms calling this subroutine 

FRNMAT 

7. Error messages generated by this subroutine 

21101 - Unexpected end of file on data set XS.IS02. 

31101 - Parity error on data set XS.IS02. 

Subroutine HDMOG (ICALL, Nl, N2, N3, N4) 

1. Arguments 

Name Type 

ICALL 1*4 

Dimension 

Nl 

N2 

N3 

N4 

2. 

1*4 

1*4 

1*4 

1*4 

Common Blocks 

/ARRAY/ 

Variables used from 

Name 

this 

Type 

--

— 

--

— 

common block 

Definition 

Flag to indicate type of homogeni
zation desired and printout desired 
=1 Isotope^material-Kzomposition 

with printout 
=4 Same without printout 
=2 Ivlaterial-^composition with 

printout 
=8 Same without printout 
=3 Isotope->material with printout 
=12 Same without printout 

DSRN of'data set B.HDMOG 

DSRN of data set XS.M.ANI 

DSRN of data set XS.M.AUX 

DSRN of data set XS.M.MIN 

Definition 

A(10000) R*8 Container array for the variably dimensioned 
arrays 
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/ARRAY3/ 

Variables used from this common block 

Name Type Definition 

DDCTBL R*8 Contains the characters DCTBL 

/MSIZE/ 

Variables used from this common block 

Name Type 

MAXSIZ 1*4 

Definition 

Ivlaximum size of the container array A 

/ARRAYl/ 

Variables used from 

Name 

DCHI 

DCSCAT 

DDMTBL 

DDNMIX 

DNDN 

DNUP 

DPXFN 

DQCSPE 

DREM 

DSCAP 

DSCAT 

DSETCH 

DSNALF 

DSNP 

I this 

Type 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

common block 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Definition 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

CHI 

CSCAT 

DMTBL 

DM^IX 

NDN 

NUP 

PXFN 

QCSPEC 

REM 

SCAP 

SCAT 

SETCHI 

SNALF 

SNP 



Name 

DSTR 

DWl 

DVOLFR 

DXA 

DXEL 

DSFIS 

DXFiai 

DXFN 

DXINEL 

DXN2N 

DXREM 

DXTER 

DXTIR 

DXTN2N 

DXTOT 

DZDNCH 

DZMCHI 

Type 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Definition 

the 

the 

the 

characters STR 

characters W I 

characters VOLFRC 

the characters XA 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

characters XEL 

characters XFIS 

characters XFISNU 

characters XFN 

characters XINEL 

characters XN2N 

characters XREM 

characters XTER 

characters XTIR 

characters XTN2NR 

characters XTOT 

characters ZDNCHI 

characters ZEMCHI 

/DSNAMl/ 

Variables used from this common block 

Name Type Definition 

DNAM6 R*8 Contains the characters XS.M.ANI 

DNAM7 R*S Contains the characters XS.M.AUX 

DNAM8 R*8 Contains the characters XS.M.MIN 

DNAMll R*8 Contains the characters XS.C.ANI 
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Name 

DNAMl2 

DNAM13 

DNAM14 

DNAM15 

DNAM16 

Type 

R*8 

R*8 

R*8 

R*8 

R*8 

Definition 

Contains the characters XS.C.AUX 

Contains the characters XS.C.MIN 

Contains the characters XS.C.ANI 

Contains the characters XS.C .AUl 

Contains the characters XS.C.MIl 

/DSNUMl/ 

Variables used from this common block 

Name Type 

NUM2 1*4 

NUMS 

NUM6 

NUM7 

NUMS 

NUM9 

NUMIO 

NUMII 

NUM12 

NUM13 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

D e f i n i t i o n 

Data se t r e f e r ence number pSRN) 
of B.HDMOG 

DSRN of XS.IS02 

DSRN of XS.M.ANI 

DSRN of XS.M.AUX 

DSRN of XS.M.MIN 

DSRN of SCROOl 

DSRN of SCR002 

DSRN of XS.C.ANI or XS.C.ANI 

DSRN of XS.C.AUX or XS.C.AUl 

DSRN of XS.C.MIN or XS.C.MIl 

/MATI/ 

Var iab les used from t h i s common block 

Name 

MAXLNO 

Type 

1*4 

Definition 

Equal to the maximum order of scattering 
plus one for the materials on the material 
data sets 



Name 

iviAXSCT 

MAT 

NEMAT 

NUMANI 

Type 

1*4 

1*4 

1*4 

1*4 
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Definition 

Equal to iviAXUPG plus MAXDNG plus one 

Number of materials on the material 
data set 

Number of fissionable materials on 
XS.M.MIN 

Mimber of materials with anisotropic 
scattering on data set XS.M.ANI 

/MAT2/ 

Variables used from this common block 

Name Type Definition 

Q^NI 1*4 Flag set to the DSRN of XS.M.ANI, equal 
to N2: QANI=0, XS.M.ANI is not formed 

Q/VNI?̂ 0, XS.M.ANI is formed 

QAUX 1*4 Flag set to the DSRN of XS.M.AUX, equal 
to N3: QAUX=0, XS.M.AUX is not formed 

QAUXT^O, XS.M.AUX is formed 

QMIN 1*4 Flag set to the DSRN of XS.M.MIN, equal 
to N4: Q^IN=0, no XS.M.MIN is formed 

Q̂ IN̂ Ô, XS.M.MIN is formed 

/COMPl/ • 

Variables used from this common block 

Definition 

Number of composition names in the 
array DCTBL 

Number of material names in the array 

umix 

Name 

NMP 

QCSLTH 

Type 

1*4 

1*4 



/DELAYl/ 

Variables used from this common block 

Name Type Definition 

Î AM 1*4 Number of families of delayed neutrons 

/ALFNMl/ 

Variables used from this common block 

Name Type Definition 

QZERD 1*4 Contains the integer 0 

/FLAGS/ 

Var i ab l e s used from t h i s common block 

Name Type Definition 

MSCHI 1*4 ivlaterial set prompt f ission spectrum flag: 
MSCHI=0, if there is no material set 

f ission spectrum 
MSCHI=1, if the material set f ission 

spectrum is a vector 
MSCHI=NGROUP, if the material set 

f ission spectrum is a matrix 

QCSCHI 1*4 Composition s e t prompt f i s s i o n spectrum 
f lag: 
QCSCHI=0, if there is no composition set 

f ission spectrum 
QCSCHI=1, if the composition set f ission 

spectrum is a vector 
qGSCHI=NGROUP, if the composition set 

f ission spectrum is a matrix 

/MISC/ 

Variables used from this comnon block 

Name Type Definition 

NGRDUP 1*4 Number of energy groups for the cross 
section set on XS.ISO 

LSTLOC 1*4 Last used location of the container 
array A 
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/MISC2/ 

Variables used from this common block 

Name Type 

MAXUPG 

MAXDNG 

Definition 

1*4 Maximum number of groups of upscattering 
on the material data sets 

1*4 ivlaximum number of groups of dowscattering 
on the material data sets 

/HMGTIM/ 

Variables used from this common block 

Name 

TIMEI 

TIME2 

TIME3 

R*4 

R*4 

R*4 

Definition 

Initial time used to calculate the 
execution time in entire module 

The earlier time used to calculate the 
execution time in a module substep or 
segment 

The later time used to calculate the 
execution time in a module substep or 
segment 

Local Variables 

Name 

I 

Ll 

L2 

L3 

N6 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

N7 1*4 

Definition 

Heading index 

Temporary storage locations 

Tanporary storage locations 

Temporary storage locations 

POINTER argument used to determine if 
N2 is the DSRN of data set XS.M.ANI or 
XS.M.ANI 

POINTER argument used to determine if N3 
is the DSRN of data set XS.M.AUX or 
XS.M.AUl 
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Name 

NS 

NMAT2 

QCALL 

Type 

1*4 

1*4 

1*4 

D e f i n i t i o n 

POINTER argument used to de termine i f N4 i s 
the DSRN of d a t a s e t XS.M.MIN or XS.M.Mil 

Number of m a t e r i a l s s p e c i f i e d on d a t a s e t 
B.HONDG 

Option f l a g : 
QCALL=1, Isotopes^viaterials-K:omposit ions 

Option 
QCALL=2, iviaterials<:ompsotions Option 
QCALL=3, Isotopes-MMaterials Option 

IPRINT 1*4 P r i n t f l a g : 
IPRINT^'O, do no t e d i t d a t a s e t s 
IPRINT=0, e d i t a l l d a t a s e t s used by HOMOG 

4. Functions and t a sks performed by t h i s subrou t ine 

HOMDG i s the main d r i v e r for the module HOMDG and i s c a l l e d from a 

pa th or program which r e q u i r e s i t . 

The following ope ra t ions a r e performed: 

(1) CLOCK i s c a l l e d to get the i n i t i a l t ime. 

(2) IPRINT i s s e t equal to ICALL/4. 

(3) If IPRINT 0, then QCALL i s s e t equal to IPRINT; o t h e r w i s e , QCALL 

i s s e t equal to ICALL. 

(4) POINTR i s c a l l e d for i n i t i a l i z a t i o n . 

A. Isotopes-Hvlaterials Step 

1. QANI, QAUX and QMIN a r e s e t equal to N2, N3 and N4, r espec t ive ly . 

2. NUM6, NUM7, NUMS, NUM9, NUNUO, NW-ll, NUM12 and NUM13 

a r e i n i t i a l i z e d to zero . 

3 . ivlIXMTl i s c a l l e d to execute Substep 1 of the Isotopes-*-

Ma te r i a l s S tep . 

4 . The execut ion time for Substep 1 i s p r i n t e d onto the 

s tandard ou tpu t . 

5. MIXMr2 i s c a l l e d to execute Substep 2 of the Isotopes^-

i^laterials 

6. The execut ion time for Substep 2 i s p r i n t e d onto the 

s tandard ou tpu t . 
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B. POINTR is called for i n i t i a l i z a t i on . 

C. Materials->Composition Step 

1. The f i r s t composition specifications record i s read from 

B.HOMDG. 

2. PUTPNT is called to set up the pointers for the variable 

dimensioned arrays DMvlIX, VOLFRC, QCSPEC and DCTBL. 

3. RDSPEC is called to read the second composition 

specifications record. 

4. If NUM6>0, then the following is done: 

a. The f i r s t record of X.M.ANI is read. 

b. PUTPNT is called to set up the pointers for the variably 

dimensioned arrays DMTBL, SCAT and CSCAT. 

c . ivlIXANI is called to homogenize material cross sections 

from XS.M.ANI to composition cross sections onto 

XS.C.ANI or XS.C.ANI. 

d. The execution time for this Substep is printed onto 

the standard output. 

5. If NUM7>0, then the following is done: 

a. The f i r s t record of XS.M.AUX is read. 

b. PUTPNT is called to set up the pointers for the 

variably dimensioned arrays DMTBL, SCAP, SNALF, SNP, 

WI , REM, XTER, XTN2N, XINEL, XEL, XN2N and SCAT. 

c . MIXAUX is called to homogenize material cross sections 

from XS.M.AUX to composition cross sections and to 

write the composition cross sections onto XS.C.AUX 

or XS.C.AUl 

d. The execution time for this Substep is printed onto 

the standard output 

6. If NUMS>0, then the following is done: 

a. The f i r s t record of XS.M.MIN is read. 

b. PUTPNT is called to set up the pointers for the variably 

dimensioned arrays DMTBL, SETCHI, WI , QCSCAT, NUP, NDN, 

XA, XTOT, XREM, STR, ZMCHI, CHI, XFIS, XFISNU, XIN, 

SCAT, PXFN and ZDNCHI. 



130 

c . If there i s a material set f ission spectrum record, 

th is record i s read from XS.M.MIN and written as the 

f i r s t record of the second f i l e of XS.C.MIN or XS.C.MIl. 

d. MIXMIN is called to honogenize material cross sections 

from XS.M.MIN to composition cross sections and to 

write the composition cross sections onto XS.C.MIN or 

XSC.MIl. 

e. The execution time for this Substep i s printed onto the 

standard output. 

(5) If QCALL=2, then the following i s done: 

A. NUM2, 1«»16, NUM7, and NUMS a r e s e t equal to Nl, N2, N3 and N4, 

r e s p e c t i v e l y . 

B. The iVJaterials^ompositions Step as described for QCALL=1 

(see paragraph (5)C. above) is executed. 

(6) If QCALL=3, then the Isotopes->Materials Step as described for 

QCALL=1 (see paragraph (5)A. above) is executed. 

(7) If IPRINT>0, then a l l the data sets used by module HOMOG are 

edited and the edited data is written onto the standard output. 

(S) Finally, the total execution time for module HCMDG is printed 

onto the standard output. 

Note: A dist inction is made here between XS.C.MIN and XS.C.MIl, 

in order to avoid over-writing an old XS.C.MIN data se t . 

The same is true of XS.C.AUX and XS.C.AUl, and of XS.C.ANI 

and XS.C.ANI. Throughout the other subroutines th is 

dis t inct ion is transparent. Tlie data sets are written 

on the DSRNS supplied by the NUCOOl module arguments which 

are handled by the call ing path or program. 
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5. Subprograms called by this subroutine 

IGET (entry in POINTR) 
PURGE (entry in POINTR) 
CLOCK iim routine) 
RDCHI 
SNIFF 
XSISO 
BHQMDG 
ERROUT 
MDCANI 
MIXAUX 
MIXMIN 
MIXMTl 

MIXMT2 
POINTR (ARC system module) 
PUTPNT (entry in POINTR) 
RDSPEC 
WIPOUT 
WRTCHI (entry in RDCHI) 
XSCANI 
XSCAUX 
XSCMIN 
XSMANI 
XSMAUX 
XaiMIN 

6. Subprograms calling this subroutine 

MAIN 

7. Error messages generated by this subroutine 

1 - Data Set B.HDMOG is missing. 

2 - The container array has overflowed. 

5 - The container array has overflowed. 

6 - The container array has overflowed. 

7 - The materials-Kiompositions option was specified but no material 

data sets were supplied. 

20001 - Unexpected end of f i l e on data set B.HCMOG. 

20002 - Unexpected end of f i l e on data set XS.M.ANI. 

20003 - Unexpected end of f i l e on data set XS.M.AUX. 

20004 - Unexpected end of f i l e on data set XS.M.MIN. 

30001 - Pari ty errors on data set B.HOMOG. 

30002 - Pari ty errors on data set XS.M.ANI. 

30003 - Parity errors on data set XS.M.AUX. 

30004 - Parity errors on data set XS.M.MIN 
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Main Program MAIN 

1. Arguments - None 

2. Common Blocks - None 

3. Local Variables - None 

4. Functions and tasks performed by this program 

This program provides entry into the module and calls the module driver. 

5. Subprograms called by this program 

HOMDG 

6. Programs calling this program 

ARC system standard paths and other ARC system modules 

7. Error messages generated by this program - None 

Subroutine MIXANI (DMMIX, VOLFRC, QCSPEC, DMTBL, SCAT, CSCAT, DCTBL) 

1. Arguments 

Name Type Dimension Definition 

EMMIX R*8 QCSLTH Contains a l l the names of the 
materials used in defining the 
compositions 

VOLFRC R*8 QCSCTH Contains the volume fractions of 
materials in compositions 
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Name Type 

QCSPEC 1*4 

DMTBL R*8 

SCAT R*8 

CSCAT R*8 

DCTBL R*8 

Dimension Definition 

NCMP Contains the number of materials 
used to define a given composition 

NMAT Contains a l l the d i s t inc t names of 
the materials used in defining the 
compositions 

LASCAT*NGRDUP Contains the anisotropic scattering 
cross sections for a given material 
and order 

LASCT1*NGRDUP Contains the anisotropic scattering 
cross sections for a given composi
tion and order 

NCMP Contains the d i s t inc t names of the 
compositions 

2. Common Blocks 

/ARRAYl/ 

Variables used from this conmon block 

Name Type Definition 

DCSCAT R*8 Contains the c h a r a c t e r s CSCAT 

DSCAT R*8 Contains t he c h a r a c t e r s SCAT 

/MISC/ 

Var i ab l e s used from t h i s common block 

Name 

NGRDUP 1*4 

Definition 

Number of energy groups for the cross 
section set on XS.ISO 
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/ivIATl/ 

Var i ab l e s used from t h i s common block 

Name 

LASCAT 

ivlAXUP 

mxnti 

ivILNO 

MAXLNO 

MAXSCT 

NMAT 

Tyge 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

D e f i n i t i o n 

The s c a t t e r i n g v e c t o r l e n g t h for a given 
m a t e r i a l and o rde r 

ivlaximum number of groups of u p s c a t t e r i n g 
for a given m a t e r i a l 

Maximum number of groups of downsca t te r ing 
for a given m a t e r i a l 

Maximum order of s c a t t e r i n g p lu s one for 
a given m a t e r i a l 

Equal to the maximum order of s c a t t e r i n g 
p lu s one for the m a t e r i a l s on t he m a t e r i a l 
da t a s e t s 

Equal to IviAXUPG p lu s MAXDNG p l u s one 

Number of m a t e r i a l s on the m a t e r i a l da t a 
s e t 

/FLAGS/ 

Var iab les used from t h i s common block 

Name Type 

QEND 1*4 

D e f i n i t i o n 

F lag : QEND=0, i f t h i s i s no t the l a s t 
i so tope used in t h i s 
m a t e r i a l 

QEND=1, i f t h i s i s the l a s t 
i so tope used in t h i s 
m a t e r i a l 

/DSNUMl/ 

Var iab les used from t h i s common block 

Name Type D e f i n i t i o n 

NUM6 1*4 DSRN o f XS.M.ANI 

NUMII 1*4 DSRN o f XS.C.ANI 



/CCMPl/ 

Variables used from th is common block 

Name 

U S C T l 

ivlAXUPl 

NCMP 

NUMANI 

QCLNO 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

Length of the scattering vector for a 
given anisotropic composition 

ivlaximum number of groups of upscattering 
for the anisotropic compositions 

Number of composition names in the array 
DCTBL 

Number of anisotropic compositions on 
XS.C.ANI 

Maximum order of scattering plus one for 
the anisotropic compositions 

Local Variables 

Name 

I 

K 

M 

N 

Kl 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

K2 1*4 

Ll 

L2 

L3 

1*4 

1*4 

1*4 

Definition 

Composition index on DMMIX 

Ivlaterial index on DMTBL 

Record index for a given material record 

Composition index on QCSPEC 

Temporary, i n i t i a l l y zero used to form 
ivlAXD(Kl,MAXUP) which is MAXUPS in XS.C.ANI 

Temporary, i n i t i a l l y zero used to form 
MAXD (K2,MAXUP) which is ivlAXDNS in 
XS.C.ANI 

Lower limit of composition index on DMMIX 

Upper limit of composition index on DMMIX 

=K-1, material number minus 1 
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Name 

L4 

QREC 

MAXLNl 

Type 

1*4 

1*4 

1*4 

Definition 

Temporary used to read scattering order 
of material in material block on XS.M.ANI 

Record number at which XS.M.ANI is currently 
positioned 

Maximum order of scattering plus one for 
the conpositions on XS.C.ANI 

4. Functions and tasks performed by this subroutine 

MIXANI is called by HDMOG to form composition cross sections from the 

material cross sections on XS.M.ANI. 

XS.M.ANI is positioned at the first record of the material to be 

read. RDANI is called to read the material records. If QEND=1, then 

the composition records are written onto XS.C.MIN by WRTANI. 

5. Subprograms called by this subroutine 

CLEAR (entry in POINTR) 
RDANI 
ERROUT 
SKPREC 
WIPOUT (entry in POINTR) 
iVRTANI (entry in RDANI) 

6. Subprograms calling this subroutine 

HOMDG 

7. Error messages generated by this subroutine 

2101 - Requested material name does not exist on data set XS.M.ANI. 

22101 - Unexpected end of f i l e on data set XS.M.ANI. 

22102 - Unexpected end of f i l e on data set XS.M.ANI. 

22103 - Unexpected end of f i l e on data set XS.M.ANI. 

22104 - Unexpected end of f i l e on data set XS.M.ANI 



137 

32101 - Parity error on data set XS.M.ANI. 

32102 - Parity error on data set XS.M.ANI. 

32103 - Parity error on data set XS.M.ANI. 

32104 - P a r i t y e r r o r on d a t a s e t XS.M.ANI. 

Subroutine MIXAUX (DMMIX, VOLFRC, QCSPEC, DMTBL, SCAT, SCAR, SNALF, SNP, 
W I , XTIR, XTER, XTN2NR, REM, XINEL, XEL, XN2N, NGRP, 
DCTBL) 

1. Arguments 

Name 

DIMIX 

VOLFRC 

QCSPEC 

DMTBL 

SCAT 

SCAP 

SNALF 

SNP 

WI 

Type 

R*8 

R*S 

1*4 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

Dimension 

MCSLTH 

QCSCTH 

NCMP 

NMAT 

LSCAT*NGRDUP 

NGROUP 

NGROUP 

NGROUP 

NGR0UP*3 

Definition 

Mix table in record type 4 of B.HDMOG. 
Contains material names used to define 
given compositions 

Contains the volume fractions of 
materials used to define a given 
composition 

Contains the number of materials used 
to define a given composition 

The d i s t inc t material names which are 
contained in array DMMIX 

The scattering cross section for a 
given material and order on XS.M.AUX 

Is the (n,Y) capture cross section 
for a given composition 

Is the (n,a) capture cross section 
for a given composition 

Is the (n,p) capture cross section 
for a given composition 

Used as a buffer into which the 
capture cross sections on XS.M.AUX 
are read 
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Name Type 

XTIR R*8 

XTER R*8 

XTN2NR R*8 

REM R*S 

XINEL R*S 

Dimension D e f i n i t i o n 

NGROUP The t o t a l i n e l a s t i c removal c r o s s 
s e c t i o n for a given composi t ion and 
o rde r 

NGROUP The t o t a l e l a s t i c removal c r o s s 
s e c t i o n for a given composi t ion and 
o rde r 

NGROUP The t o t a l N2N removal c r o s s s e c t i o n 
for a given composi t ion and order 

NGROUP The removal c r o s s s e c t i o n for a 
given m a t e r i a l o rder and type on 
XS.M.AUX 

LASCTP*NGRDUP The i n e l a s t i c s c a t t e r i n g c r o s s s ec t i on 
*MLNO for given m a t e r i a l 

XEL R*8 

XN2N R*S 

NGRP 1*4 

DCTBL R*8 

NASCTP*NGRDUP The e l a s t i c s c a t t e r i n g c r o s s s e c t i o n 
*MLIvX3 for a given m a t e r i a l 

LASCTP*NGROUP The N2N s c a t t e r i n g c r o s s s e c t i o n for 
*MLNO a given m a t e r i a l 

Equal to NGROUP 

The d i s t i n c t composi t ion l a b e l s used 
wi th CNAME(I) in XS.C.AUX 

2. Common Blocks 

/ARRAYl/ 

Var iab les used from t h i s common block 

Name Type 

DREM R*S 

DSCAP R*8 

DSCAT 

DSNALF 

D e f i n i t i o n 

Contains the c h a r a c t e r s REM 

Contains the c h a r a c t e r s SCAP 

Contains the c h a r a c t e r s SCAT 

Contains the c h a r a c t e r s SNALF 
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Name 

DSNP 

DWl 

DXEL 

DXINEL 

DXN2N 

DXTER 

DXTIR 

DXTN2N 

Type 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

Definition 

Contains the characters SNP 

Contains the characters WI 

Contains the characters XEL 

Contains the characters XINEL 

Contains the characters XN2N 

Contains the characters XTER 

Contains the cliaracters XTIR 

Contains the characters XTN2NR 

/DSNUMl/ 

Variables used from th is common block 

Name Type Definition 

NUM7 1*4 DSRN o f XS.M.AUX 

NUM12 1*4 DSRN o f XS.C.AUX 

/ivIATl/ 

Variables used from this common block 

Name Type 

LELM 

LINM 

LN2NM 

IvlAXUP 

Definition 

1*4 Order of e las t ic scattering plus one for 
a given material 

1*4 Order of inelas t ic scattering plus one 
for a given material 

1*4 Order of N2N scattering plus one for a 
given material 

1*4 Maximum number of groups of upscattering 
for a given material 
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Name 

MAXDN 

ivlLNO 

MAXLNO 

NMAT 

1*4 

1*4 

1*4 

1*4 

D e f i n i t i o n 

Maximum number of groups of downsca t te r ing 
for a given m a t e r i a l 

Maximum order of s c a t t e r i n g p lu s one for 
a given m a t e r i a l 

Equal to tlie maximum o rde r of s c a t t e r i n g 
p lu s one for the m a t e r i a l s on the m a t e r i a l 
da t a s e t 

Number of m a t e r i a l s on the m a t e r i a l da t a 
s e t 

/COMPl/ 

Var iab les used from t h i s common block 

Name 

LELC 

LINC 

LN2NC 

LSCTl 

NCMP 

NUPl 

QCLNO 

Type D e f i n i t i o n 

1*4 Maximum order p lus one of the e l a s t i c 
s c a t t e r i n g c r o s s s e c t i o n s for a given 
composit ion on XS.C.AUX 

1*4 ivlaximum order p lu s one of the i n e l a s t i c 
s c a t t e r i n g c r o s s s e c t i o n s for a given 
composit ion on XS.C.AUX 

1*4 Maximum order p lus one of the N2N s c a t t e r 
ing c r o s s s e c t i o n s for a given composit ion 
on XS.C.AUX 

1*4 Length of the s c a t t e r i n g c r o s s s e c t i o n 
vec to r for a given composi t ion on XS.C.AUX 

1*4 Number of composit ion names in the a r r a y 
DCTBL 

1*4 The number of groups of u p s c a t t e r i n g for 
a given composi t ion on XS.C.AUX 

1*4 Ivlaximum order of s c a t t e r i n g p lu s one for 
the a n i s o t r o p i c composi t ions 
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/FLAGS/ 

Variables used from this common block 

Name 

QEND 

Tffie 

1*4 

Definition 

Flag: QEND=0, 

QEND=1, 

if this is not the last 
isotope used in this material 
if this is the last isotope 
used in this material 

/MISC/ 

Variables used from this common block 

Name Type 

NGROUP 1*4 

Definition 

Number of energy groups for the cross 
section set on XS.ISO 

3. Local Variables 

Name Tffie 

1*4 

1*4 

K 

M 

N 

Ll 

L2 

L3 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

L4 1*4 

Definition 

Composition index on DMMIX, the mix 
labels 

Group index on W I , the storage space for 
capture cross sections, also group index 
on SCAP, SNALF and SNP 

Index on DMTBL," the material labels 

Index used in reading and skipping records 
of XS.M.AUX 

Composition index on QCSPEC, the number 
of materials in a composition 

Lower l imit of index I on Q'vMIX the mix 
table 

Upper l imit of index I on EMMIX 

Equal to K - 1, a counter used for reading 
material block record type 2 in XS.M.AUX 

Temporary for LNO, the maximum scattering 
order 
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Name 

LS 

L6 

L7 

UI 

QREC 

MAXLNl 

mi 

1*4 

1*4 

1*4 

R*8 

1*4 

1*4 

Definition 

Temporary for LIN, the ine las t ic sca t te r 
ing order for given material 

Temporary for LEL, the e las t i c scat ter ing 
order of given material 

Temporary for LN2N, the (N,2N) scattering 
order of given material 

Temporary, set equal to the volume fraction 
of the current material 

Record number of vjiich XS.M.AUX is cur
rent ly positioned 

Maximum order plus one of scat ter ing for 
the compositions on XS.C.AUX 

4 . Funct ions and t a sks performed by t h i s subrout ine 

MIXAUX i s c a l l e d by HOMOG to ferm composit ion c r o s s s e c t i o n s from 

the m a t e r i a l c ro s s s e c t i o n s on XS.M.AUX. 

XS.M.AUX i s pos i t ioned a t the f i r s t record of the m a t e r i a l to be r ead . 

The cap ture c r o s s s ec t i ons a re read from XS.M.AUX and added to the c u r r e n t 

composi t ion. RWAUX i s c a l l e d to read the r e s t of the m a t e r i a l r e c o r d s . 

I f QEND=1, then the composit ion records a r e w r i t t e n onto XS.C.AUX by 

WRTAUX. 

5. Subprograms called by this subroutine 

CLEAR (entry in POINTR) 
RWAUX 
ERROUT 
SKPREC 
WIPOUT (entry in POINTR) 
WRTAUX (entry in RDAUX) 

6. Subprograms calling this subroutine 

HDMOG 
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Error messages generated by t h i s sub rou t ine 

22301 - Requested m a t e r i a l name does no t e x i s t on d a t a s e t XS.ivI.AUX. 

32301 - Unexpected end of f i l e on d a t a s e t XS.M.AUX. 

22302 - Unexpected end of f i l e on d a t a s e t XS.M.AUX. 

32302 - P a r i t y e r r o r on da t a s e t XS.M.AUX. 

22303 - Unexpected end of f i l e on d a t a s e t XS.M.AUX. 

32303 - P a r i t y e r r o r on da t a s e t XS.M.AUX. 

22351 - Unexpected end of f i l e on da t a s e t XS.M.AUX. 

32351 - Parity e r r o r on da t a s e t XS.M.AUX. 

Subroutine MIXMIN (I>1MIX, VOLFRC, QCSPEC, DMTBL, SETCHI, W I , NUP, NDN, XA, 
XTOT, XRBvl, XTR, XFIS, XFISNU, XF, N, CHI, SCAT, ZMCHI, 
PXFN, ZDNCHI, NGRP, DCTBL, QCSCAT) 

1. Arguments 

Name 

DMMIX 

VOLFRC 

QCSPEC 

DMTBL 

SETCHI 

W I 

Type 

R*8 

R*S 

1*4 

R*S 

R*8 

1*4 

Dimension 

QCSLTH 

QCSCTH 

NCMP 

NvlAT 

ISCHI*NGROUP 

2*NGR0UP 

NUP 1*4 NGROUP 

D e f i n i t i o n 

Contains a l l the names of the 
m a t e r i a l s used in de f in ing the 
composit 'ions 

Contains the volume f r a c t i o n s of 
m a t e r i a l s in composit ion 

Contains the number of m a t e r i a l s 
used t o de f ine a given composit ion 

Contains a l l the d i s t i n c t names 
of the m a t e r i a l s used in de f in ing 
the composi t ions 

The i so tope s e t f i s s i o n spectrum 

Used a s a buffer con ta in ing NUP 
and NDN a r r a y s 

Contains the number of groups of 
s e c t i o n s on XS.C.MIN 
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Name 

NDN 

XA 

SCAT 

ZMCHI 

PXFN 

ZDNCHI 

NGRP 

DCTBL 

Type 

1*4 

R*S 

CHI R*8 

R*8 

R*8 

R*8 

1*4 

R*8 

Dimension 

NGROUP 

NGROUP 

XRBI 

STR 

XFIS 

XFISNU 

XFN 

R*8 

R*8 

R*8 

R*8 

R*S 

NGROUP 

NGRDUP 

NGROUP 

NGRDUP 

NGROUP 

QCCHI*NGROUP 

USCAT* NGROUP 

MCHI*NGROUP 

NGROUP 

NGROUP*NFAM 

NCMP 

QCSCAT 1*4 NGRDUP 

Definition 

Contains the number of groups of 
downscattering for cross sections 
on XS.C.MIN 
Contains the to ta l cross section 
for the current composition 

Contains the tota l removal cross 
sections for the current composition 

Contains the transport cross sections 
for the current composition 

Contains the f ission cross sections 
for the current composition 

Contains the nu times f ission cross 
sections for the current composition 

Contains the nu times fission cross 
sections for the current material 
multiplied by the volume fraction 

Contains the f ission spectrum for 
the current composition 

Contains the anisotropic scattering 
cross sections for a given material 
and order 

The fission spectrum for a given 
material 

Contains the prompt nu times fission 
cross sections for the current com
position 

Contains the delayed neutron f i s 
sion spectrum for the current com
position 

Equal to NGRDUP 

Contains the d i s t inc t names of the 
compositions 

Contains the length of the sca t te r 
ing vector on XS.C.MIN 



2. Common Blocks 

/ARRAYl/ 

Va r i ab l e s used from 

Name 

DCHI 

DNDN 

DNUP 

DPXFN 

DSCAT 

DSTR 

DXA 

DXFIS 

DXFISN 

DXREM 

DXTOT 

DZDNCH 

/DSNUML/ 

Var iab le s used from 

Name 

NUMS 

NUM13 

th is 

Type 

R*8 

R*8 

R*S 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

t h i s 

Type 

1*4 

1*4 

common block 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

common block 

D e f i n i t i o n 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 
% 

D e f i n i t i o n 

DSRN of XS.M.MIN 

DSRN of XS.C.MIN 

CHI 

NDN 

NUP 

PXFN 

SCAT 

STR 

XA 

XFIS 

XFISNU 

XRHvl 

XTOT 

ZDNCHI 

/MATI/ 

Variables used from th is common block 

Name Type 

IvlAXUP 1*4 

Definition 

I'laximum number of groups of upscattering 
for a given material 
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Name 

ivlAXm 

MAXSCT 

IWAT 

Type 

1*4 

1*4 

1*4 

NFMAT 1*4 

D e f i n i t i o n 

ivlaximum number of groups of downsca t te r ing 
for a given m a t e r i a l 

Equal to ivlAXUPG p lu s i-lAXDNG p l u s one 

Number of m a t e r i a l s on the m a t e r i a l d a t a 
s e t 

Number of f i s s i o n a b l e m a t e r i a l s on XS.M.MIN 

/COMPl/ 

Var i ab les used from t h i s common block 

Name Type 

1*4 NCMP 

NFCMP 1*4 

D e f i n i t i o n 

Number of composit ion names in the a r r a y 
DCTBL 

Number of f i s s i o n a b l e composi t ions on 
XS.C.MIN 

/DEUYl/ 

Var i ab les used from t h i s common block 

Name Type 

NFAM 1*4 

Definition 

Number of f a m i l i e s of delayed neu t rons 

/FLAGS/ 

Var iab les used from t h i s common block 

Name Type 

MSCHI 1*4 

MCHI 1*4 

D e f i n i t i o n 

Mate r i a l s e t prompt f i s s i o n spectrum f l a g : 
MSCHI=0, i f t h e r e i s no m a t e r i a l s e t 

f i s s i o n spectrum 
MSCHI=1, i f the m a t e r i a l s e t f i s s i o n 

spectrum i s a m a t r i x 
ivlSCHI=NGROUP, i f the m a t e r i a l s e t f i s s i o n 

i s a ma t r ix 

M a t e r i a l prompt f i s s i o n spectrum f l a g : 
MCHI=0, i f t h i s m a t e r i a l has no f i s s i o n 

spectrum 
MCHI=-1, i f t h i s m a t e r i a l u s e s the s e t 

f i s s i o n spectrum 



Name Type Definition 

QCSCHI 1*4 

QCCHI 1*4 

QEND 1*4 

MCHI=1, if th is material has a fission 
spectrum vector 

ivICHI=NGRObT, if th is material has a f i s 
sion spectrum matrix 

Prompt composition set f ission spectrum 
f lag: 
QCSCHI=0, if there is no composition set 

f iss ion spectrum 
QCSCHI=1, if the composition set f ission 

spectrum is a vector 
QCSCHI=NGRDUP, if the composition set 

f ission spectrum is a matrix 

Prompt composition fission spectrum flag: 
QCCHI=0, if the composition is non

fissionable 
QCCHI=1, if th is composition has a fission 

spectrum vector 
QCCHI=NGROUP, if th is composition has a 

f ission spectrum vector 
QCCHI=-1, if th is composition uses the set 

f ission spectrum 

Flag: QEND=0, 

QEND=1, 

if th is is not the las t 
isotope used in a given 
material 
if th is is the l a s t iso
tope used in a given 
material 

/MISC/ 

Variables used from this conmon block 

Name Type 

NGRDUT 1*4 

Definition 

Number of energy groups for the cross sec
t ion set on XS. ISO 

3. Local Variables 

Name 

I 

J 

K 

Type 

1*4 

1*4 

1*4 

Definition 

Index on DMMIX, the material mix label 
and VOLFRC the volume fractions label 
also index on DCTBL 

Group index on NUT, NDN, QCSCAT and WI 

i'laterial index on DMTBL 
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Name 

M 

N 

Type 

1*4 

1*4 

D e f i n i t i o n 

Index on m a t e r i a l b lock in X. S.M .MIN 

Composition index on QCSPEC used to form 
index I 

Ll 1*4 Lower l i m i t on index I used to compare 
DMMIX and DMTBL 

L2 1*4 Upper l i m i t on index I when comparing 
DMMIX and D f̂̂ BL 

L3 1*4 Upper l i m i t of index M, used to skip mater 
i a l b locks in XS.M.MIN 

L4 1*4 Upper index on buffer used to read ma te r 
i a l block in XS.M.MIN, equal to 2*NGR0UP 

UI R*8 Equal to the volume f r a c t i o n s of the c u r 
r e n t m a t e r i a l 

QREC 1*4 Record number a t which XS.M.MIN i s p o s i 
t ioned 

4 . Funct ions and t a sks performed by t h i s subrou t ine 

MIXMIN i s c a l l e d by HCMDG to form composit ion c r o s s s e c t i o n s from 

the ma te r i a l c ro s s sec t ions on XS.M.MIN. 

CLEAR i s c a l l e d to zero out the a r r a y s , NUP, NDN, XA, XTOT, XREM, 

STR, SCAT, PXFN, ZDNCHI, CHI, XFIS, and XFISNU. 

XS.M.MIN i s pos i t ioned a t the f i r s t r ecord of the m a t e r i a l to be r ead . 

The f i r s t record of the c u r r e n t composit ion i s r e a d . 

RDMIN i s c a l l e d to read the c ross s e c t i o n s of the c u r r e n t m a t e r i a l 

from XS.M.MIN. 

5. Subprograms c a l l e d by t M s subrout ine 

CLEAR (entry in POINTR) 
RQvliN 
ERROUT 
SKPREC 

6. Subprograms c a l l i n g t h i s subrout ine 

HCMDG 
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Error messages generated by this subroutine 

22601 - Requested material name does not exist on data set XS.M.MIN. 

32601 - Parity error on data set XS.M.MIN. 

22603 - Unexpected end of file on data set XS.M.MIN. 

22604 - Unexpected end of file on data set XS.M.MIN. 

32604 - Parity error on data set XS.M.MIN. 

Subroutine MIXMTl 

1. Arguments - None 

2. Common Blocks 

/ARRAY/ 

Var iab les used from t h i s common block 

Name Type Definition 

A(IOOOO) R*S Container array for the variably dimen
sioned arrays ^ 

/MSIZE/ 

Variables used from th is common block 

Name Type Definition 

MAXSIZ 1*4 ivlaximum s i z e of the con ta ine r a r r a y A 

/ARRAYl/ 

Var iab les used from t h i s common block 

Name Type Definition 

DATMDE R*8 Contains the c h a r a c t e r s AIMDEN 

DDIMIX R*8 Contains the c h a r a c t e r s DIMIX 
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Name 

DDINAM 

DDITBL 

DDMTBL 

DE 

DILOC 

DMSPEC 

DSETCH 

DU 

DWl 

DVEL 

DZICHI 

DZIXS 

Type 

R*8 

R*8 

R*8 

R*8 

R*S 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

Contains 

Conta ins 

Contains 

Conta ins 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

D e f i n i t i o n 

the 

the 

the 

the 

the 

the 

the 

tlie 

the 

the 

the 

the 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

DINAM 

DITBL 

DMTBL 

E 

ILOC 

MSPEC 

SETCHI 

c h a r a c t e r s U 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

W I 

VEL 

ZICHI 

ZIXS 

/DSNAMl/ 

Var i ab les used from t h i s common block 

Name Type D e f i n i t i o n 

DNAM2 R*8 Contains the c h a r a c t e r s B.HCMOG 

DNAM4 R*8 Contains the c h a r a c t e r s XS.ISO 

DNAM5 R*S Contains the c h a r a c t e r s XS.IS02 

/DSNUML/ 

Var iab les used from t h i s common block 

Name Type D e f i n i t i o n 

NUM2 1*4 Data s e t r e f e r e n c e number (DSRN) of 
B. HCMDG 

Num 
NUMS 

1*4 

1*4 

DSRN o f XS. ISO 

DSRN o f X S . I S 0 2 
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Variables used from this common block 

Name Type Definition 

NISO 1*4 Number of i s o t o p e s on d a t a s e t XS.ISO 

NIS02 1*4 Number of i so topes on da t a s e t XS.IS02 

/ivlATl/ 

Var i ab les used from t h i s conmon block 

Name Type 

MSLTH 

NMAT 

1*4 

1*4 

Definition 

Total number of isotopes used to define 
a l l the materials 

Number of materials on the material data 
set 

/FLAGS/ 

Variables used from this common block 

Name Type 

ISCHI 1*4 

QCHK 1*4 

Definition 

Isotope set f ission spectrum flag: 
ISCHI=0, if there is no isotope set f i s -

sion.spectrtim 
ISCHI=1, if the isotope set fission 

spectrum is a vector 
ISCHI=NGRDUP, if the isotope set fission 

spectrum is a matrix 

Flag: QCHK=0, if RWISOS is to skip the 
ca l l to CHKCHI 

QCHK=1, if RWISOS is to ca l l 
CHKCHI 

/ALFNMl/ 

Variables used from this common block 

Name Type Definition 

DBLANK R*8 Blank characters 

QZERO 1*4 Contains the integer 0 
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/MISC/ 

Variables used from tliis common block 

Name 

NGRDUP 

lOLDCH 

IZICHI 

LSTLOC 

NGRPl 

Local Variabli 

Name 

I 

Ll 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

es 

Type 

1*4 

1*4 

Definition 

Number of energy groups for the cross 
section set on XS.ISO 

Temporary pointer for the variably dim
ensioned array SETCHI 

Temporary pointer for the variably dim
ensioned array ZICHI 

Last used location of the container 
array A 

Equal to NGRDUP plus one 

Definition 

Index 

A temporary for POINTR error routine 

4. Functions and tasks performed by this subroutine 

MIXMTl is called by HONDG to execute Substep 1 of the isotopes ->• 

Materials Step. If XS.ISO is input, then XS.ISD2 will be output. NUM4 

is set equal to the DSRN of XS.ISO and NUMS is set equal to the DSRN of 

XS.IS02. If XS.ISO is not input, then XS.IS02 must be input. NUM4 and 

NUMS are set equal to the DSRN of XS.IS02. 

The f i r s t record of B.HOffiG and the f i r s t record of XS.ISO (XS.IS02) 

are read. PUTPNT is called to set up the pointers for the variably 

dimensioned arrays DITBL, DINAM, ILOC, E, U, VEL and SETCHI, and RWSBLK 

is called to read the rest of the f i r s t f i l e of data set XS.ISO (XS.IS02). 

PUTPNT is called to set up the pointers for the variably dimensioned 

arrays ZICHI, MSPEC, DBvlIX, AIMDEN, ISvITBL, ZIXS and W I , the RWISOS i s 

called to read the second f i l e of XS.ISO (XS.IS02). 
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5. Subprograms called by this subroutine 

IGET (entry in POINTR) 
PURGE (entry in POINTR) 
SNIFF (ARC System module) 
ERROUT 
PUTPNT (entry in POINTR) 
RWISOS 
RWSBLK 
WIPOUT (entry in POINTR) 

6. Subprograms calling this subroutine 

HCMOG 

7. Error messages generated by this subroutine 

101 - No isotope data set vas supplied 

102 - Data set B.HCMOG is missing 

103 - The container array has overflowed 

104 - The container array has overflowed 

20101 - Unexpected end of f i l e on data set B.HCMOG 

20102 - Unexpected end of f i l e on data set XS.ISO 

201S1 - Expected end of f i l e was not encountered on data set XS.ISO 

30101 - Parity error on B.HDMOG 

30102 - Pari ty error on XS.ISO 

30151 - Parity error on XS.ISO 

Subroutine MIXMT2 (DMTBL) 

1. Arguments 

Name Type 

DMTBL R*S 

Dimension 

NMAT 

Definition 

Contains a l l the d i s t inc t names of 
the defined materials 
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2. Common Blocks 

/ARRAY/ 

Variables used from this common block 

Name Type Definition 

A(IOOOO) R*S Container array for the variably dimen
sioned arrays 

/ARRAYl/ 

Var i ab les used from 

Name 

DANISO 

DATMDE 

DDINA 

DDIMIX 

DDINAM 

DDITBL 

DILOC 

DLNDN 

DLNUP 

IMvim 

DMNUP 

DMSPEC 

DPXFIS 

DQDLOC 

DSCAP 

DSENR 

DSETCH 

DSINR 

this 

Type 

R*8 

R*8 

R*8 

R*8 

R*S 

R*8 

R*8 

R*8 

R*S 

R*8 

R*8 

R*S 

R*8 

R*8 

R*S 

R*8 

R*S 

R*8 

common block 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

D e f i n i t i o n 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

c h a r a c t e r s ANISO 

c h a r a c t e r s ATMDEN 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

c h a r a c t e r s 

DDINAM 

DIMIX 

DINAM 

DITBL 

ILOC 

LNDN 

LNUP 

MNDN 

MNUP 

MSPEC 

PXFISN 

QDLOC 

SCAP 

SENR 

SETCHI 

SINR 



Name 

DSMALF 

DSNP 

DSN2NR 

DSTR 

DWl 

DXEL 

DXFIS 

DXFISN 

DXFN 

DXINEL 

DXN2N 

DXSCT 

DZDMCH 

DZDNFR 

DZDNYL 

DZICHI 

DZMCHI 

Type 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*S 

R*S 

R*8 

R*8 

R*8 

R*S 

R*8 

R*8 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

D e f i n i t i o n 

the c h a r a c t e r s SNALF 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

c h a r a c t e r s SNP 

c h a r a c t e r s SN2NR 

c h a r a c t e r s STR 

c h a r a c t e r s W I 

c h a r a c t e r s XEL 

c h a r a c t e r s XFIS 

c h a r a c t e r s XFISNU 

c h a r a c t e r s XFN 

c h a r a c t e r s XINEL 

c h a r a c t e r s XN2N 

c h a r a c t e r s XSCT 

c h a r a c t e r s ZIMCHI 

c h a r a c t e r s ZDNFRC 

c h a r a c t e r s ZDNYLD 

c l ja rac te rs ZICHI 

c h a r a c t e r s ZMCHI 

/DSNAMl/ 

Variables used from this common block 

Name Type 

DNAM3 

DNAM6 

DNAM7 

DNAM8 

R*8 

R*S 

R*S 

R*S 

Definition 

Contains the characters XS.DELAY 

Contains the characters XS.M.ANI 

Contains the characters XS.M.AUX 

Contains the characters XS.M.MIN 
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/DSNUML/ 

Var iab les used from t h i s common block 

Name Type D e f i n i t i o n 

NUM3 1*4 DSRN o f XS.DELAY 

NUMS 1*4 DSRN o f X S . I S O 

NUM6 1*4 DSRN o f XS .M.ANI 

NUM7 1*4 DSRN o f XS.M.AUX 

NUMS 1*4 DSRN o f XS.M.MIN 

/ ISOl / 

Var iabl ess used from t h i s common block 

Name Type D e f i n i t i o n 

NIS02 1*4 Number of i so topes on da t a s e t XS.ISD2 

/ivlATl/ 

Var i ab les used from t h i s common block 

Name 

MAXUP 

ivIAXDN 

T y p e 

1*4 

1*4 

ivlAXLNO 1*4 

MAXSCT 

NMAT 

NFMAT 

NUMMJI 

1*4 

1*4 

1*4 

1*4 

D e f i n i t i o n 

ivlaximum number of groups of u p s c a t t e r i n g 
for a given m a t e r i a l 

ivlaximum number of groups of downsca t t e r 
ing for a given m a t e r i a l 

Equal to the maximum order of s c a t t e r i n g 
p lus one for the m a t e r i a l s on the mater 
i a l da ta s e t s 

Equal to MAXUPG p lu s MAXDNG p lus one 

Number of m a t e r i a l s on the m a t e r i a l da t a 
s e t 

Number of f i s s i o n a b l e m a t e r i a l s on XS.M.MIN 

Number of m a t e r i a l s w i th a n i s o t r o p i c 
s c a t t e r i n g on d a t a s e t XS.M.ANI 
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/MAT2/ 

V a r i a b l e s used from t h i s common block 

Name 

QANI 

CJVUX 

qwiN 

Type 

1*4 

1*4 

1*4 

Definition 

Flag set to the DSRN of XS.M.ANI, equal 
to N2: if QANI=0, XS.M.ANI is not formed 

if QANIĵ O, XS.M.ANI is formed 

Flag set to the DSRN of XS.M.AUX, equal 
to N3: if QAUX=0, XS.M.AUX is not formed 

if QAUX̂ Ô, XS.M.AUX is formed 

Flag set to the DSRN of XS.M.MIN, equal 
to N4: i f g^IN=0, no XS.M.MIN is formed 

if QvlIN?SO, XS.M.MIN is formed 

/DELAYl/ 

Variables used from this common block 

Name Type 

1*4 

Definition 

NFAM 1*4 Number of f ami l i e s of delayed neut rons 

NFISO 1*4 Number of f i s s i o n a b l e i so topes with 
delayed neut rons 

/FLAGS/ 

Var iab les used from t h i s common block 

Name 

ISCHI 

MSCHI 

Type 

1*4 

1*4 

Definition 

Isotope set fission spectrum flag: 
ISCHI=0, if there i s no isotope set 

f ission spectrum 
ISCHI=1, if the isotope set fission 

spectrum is a vector 
ISCHI=NGROUP, if the isotope set f ission 

spectrum is a matrix 

Material set f ission spectrum flag: 
MSCHI=0, if there is no material set 

f ission spectrum 
ivlSCHI=l, if the material set f ission 

spectrum is a vector 
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Name 

QCVT 

Type 

1*4 

Definition 

Flag: QCVT=0, 

QCVT=1, 

if a l l the f iss ion spec
trums are identical 
vectors 
if the f iss ion spectrum 
vectors must be converted 
to f iss ion spectrtim 
matrices 

/i-IISC/ 

Variables used from this common block 

Name Type Definition 

NGRDUP 1*4 Njmber of energy groups fo r the c r o s s 
s e c t i o n s e t on XS.ISO 

LSTLOC 1*4 Last used location of the container 
array A 

3. Local Variables 

Name 

I 

J l 

Kl 

Ll 

L2 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

Index 

Number of groups on XS.DELAY 

Flag to determine if arguments to module 
specify that nothing be done 

Temporary for dimensioning of arrays 

Temporary for dimensioning of arrays 

4. Functions and tasks performed by this subroutine 

MIXMT2 is called by HOMOG to execute Substep 2 of the Isotopes ->• 

Materials Step. 

If NUM3 > 0, then PUTPNT is called to set up pointers for the var

iably dimensioned arrays PXFISN, ZDNYLD, ZDMCHI, ZDNFRC, DDINAM, and 

QDLOC. 

If QA.NI / 0, then the first record of XS.M.ANI is written. 

If QAUX / 0, then the first record of XS.M.AUX is written. 
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If q^IN ̂  0, then the first record of XS.M.MIN is written. 

PUTPNT is called to set up the pointers for the variably dimensioned 

arrays XFIS, XFISNU, XFN, STR, SCAP, SNALF, SNP, ANISO, MNUP, MNDN, XSCT, 

XINEL, XEL, XN2N, LNUP, LNDN, SINR, SENR, and SN2NR. 

FRMMTS is called to homogenize isotopes to materials. 

5. Subprograms called by this subroutine 

IGET (entry in POINTR) FRMMTS 
PURGE (entry in POINTR) PUTPNT (entry in POINTR) 
REDEF (entry in POINTR) SKPREC 
SNIFF (ARC System module) WIPOUT (entry in POINTR) 
ERROUT 

6. Subprograms calling this subroutine 

HDMOG 

7. Error messages generated by this subroutine 

2001 - The number of groups on XS.DELAY does not agree with the 

number of groups of XS.ISO. 

2002 - The container array lias overflowed. 

2003 - The container array lias overflowed. 

2051 - In the CALL HCMDG(N1, N2, N3, N4, NS) statement, N3, N4 and 

N5 were all zero. 

22001 - Unexpected end of file on data set XS.DELAY. 

22002 - Unexpected end of file on data set XS.IS02. 

32001 - Parity error on data set XS.DELAY. 

32002 - Parity error on data set XS.ISD2. 
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Subroutine PRNTAS (HDLL, A, N) 

Entry Po in t s 

ENTRY PRINTI4(H0LL, lA, N) 
ENTRY PRINTA(HOLL, A, N) 

1 . ArgL 

Name 

HDLL 

A 

N 

lA 

iments 

Type 

R*4 

R*S 

1*4 

1*4 

Dimension 

2 

10000 

- -

2500 

Definition 

Name being printed 

Array used for storing and printing 
point and name arrays 

Upper l imit of index on array being 
printed 

Array used for storing and printing 
integer arrays 

2. Common Blocks - None 

3. Local Variables 

Name mi 
1*4 

Definition 

Index on A and lA arrays 

4. Functions and tasks performed by this subroutine 

This is a utility routine used with the data set edit routines. 

5. Subprograms called by this subroutine - None 



6. Subprograms calling this subroutine 

BHQMDG 
XSCAUX 
XSMAUX 
XSCMIN 
XSM4IN 
RWSCT 
XSCANI 
XSISO 
XSMANI 

Error messages generated by this subroutine - None 

Subroutine RDANI (SCAT, CSCAT, VOLFRC, NGRP, MSCTP, USCTP) 

Entry Points 

Entry WRTANI 

1. Arguments 

Name Type 

SCAT R*S 

CSCAT R*8 

VOLFRC R*8 

NGRP 1*4 

MSCTP 1*4 

USCTP 1*4 

Dimension Definition 

LASCTP*NGRDUP Contains the anisotropic scattering 
cross Septions for a given material 
and order 

MSCTP*NGROUP Contains the anisotropic scattering 
cross sections for a given composi
tion and order 

Volume fraction of the current 
material in the current composition 

Quantity equal to NGROUP used to 
dimension CSCAT 

Quantity equal to MAXSCT the maximum 
scattering order used to dimension 
CSCAT 

Length of the scattering vector, a 
quantity equal to USCAT used to 
dimension SCAT 



2. Common Blocks 

/DSNUMl/ 

Variables used from this common block 

Name Type Definition 

NUM6 1*4 DSRN o f XS.M.ANI 

NUMII 1*4 DSRN o f XS.C.ANI 

/MATI/ 

Variables used from this common block 

Name 

USCAT 

MAXUP 

ivILNO 

Type 

1*4 

1*4 

1*4 

Definition 

The scattering vector length for a given 
material and order 

Maximum number of groups of upscattering 
for a given material 

Maximum order of scattering plus one for 
a given material 

/CCMPl/ 

Variables used from this conmon block 

Name 

U S C T l 

ivlAXUPl 

QCLNO 

Type 

1*4 

1*4 

1*4 

Definition 

Length of the scattering vector for a 
given anisotropic composition 

Maximum number of groups of upscattering 
for the anisotropic compositions 

i«laxiraum order of scattering plus one for 
the anisotropic compositions 
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/FUGS/ 

Variables used from this common block 

Name Type Definition 

QEND 1*4 Flag: QEND=0, if th is i s not the l a s t 
isotope used in this 
material 

QEND=1, if th is is the l a s t isotope 
used in this material 

/MISC/ 

Variables used from this common block 

Name Type 

NGRDUP 1*4 

Definition 

Number of energy groups for the cross 
section set on XS.ISO 

/MISC2/ 

Variables used from this common block 

Name Type 

iviAXUPG 1*4 

Definition 

The maximum number of groups of upscatter
ing on the material data sets 

Local Variables 

Name mi 

1*4 

1*4 

L 

11 

Ll 

1*4 

1*4 

1*4 

Definition 

Length index on SCAT and CSCAT in XS.M.ANI 
material block 

Group index on SCAT and CSCAT in XS.M.ANI 
material block 

Order of material blocks in XS.M.ANI 

Equal to MAXUPG - MAXUPl 

Temporary equal to L -1 used to compare 
material blocks 
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4. Functions and tasks performed by th is subroutine 

RDANI is called by MIXANI to read the material cross sections from 

XS.M.ANI, add them to the current composition. 

ENTRY WRTANI writes the current composition cross sections onto 

XS.C.ANI. ERROUT is the only routine cal led. 

5. Subprograms called by this subroutine 

ERRDUT 

6. Subprograms calling this subroutine 

MIXANI 

7. Error messages generated by this subroutine 

22201 - Unexpected end of file on data set XS.M.ANI. 

32201 - Parity error on data set XS.M.ANI. 

Subroutine RDCHI (CHI, NUM, NP) 

Entry Points: WRICHI (NUM, NP) 

NP 

1. Arguments 

Name Type 

CHI R*8 

NUM 1*4 

1*4 

Dimension Definition 

NP, NGRDUP Contains the fission spectrum 

Contains the DSRN of the data set 
from which the fission spectrum is 
read or onto which the f ission 
spectrum is written 

Equal to one, if CHI i s a vector 
Equal to NGROUP, if CHI is a 
matrix 
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2. Common Blocks 

/MISC/ 

Variables used from this common block 

Name Type Definition 

NGROUP 1*4 Number of energy groups for the cross 
section set on XS.ISO 

3. Local Variables 

Name 

I 

J 

Functions and 

Type 

1*4 

1*4 

tasks 

Definition 

Index on NP quantities 

Index on groups 

performed by this subroutine 

RDCHI reads the f iss ion spectrum record from the data set with a 

DSRN of NUM. 

WRTCHI writes the fission spectrum record read by RDCHI onto the 

data set with a DSRN of NUM. 

5. Subprograms called by th is subroutine , 

ERRDUT 

6. Subprograms calling this subroutine 

FRMMTS 
RDISO 
RWISO 
RWSBLK 

7. Error messages generated by this subroutine 

20701 - Unexpected end of file on data set. 

30701 - Parity error on data set. 



Subroutine RDISO (DINAM, ATMDEN, DDINAM, QDLOC, ZDNYLD, ZDNFRC) 

1. Arguments 

Name Type 

DINAM R*8 

ATMDEN R*S 

DDINAM R*8 

QDLOC 1*4 

ZDNYLD R*8 

ZDNFRC R*8 

Dimension D e f i n i t i o n 

Contains the name of the c u r r e n t 
i so tope 

Atom d e n s i t y for a given i so tope 
in a given m a t e r i a l 

NFISO Contains the names of the i s o 
topes on da t a s e t XS.DEUY 

NFISO Contains the number of recor r ' s 
to skip from the beginning of 
the second f i l e of XS.DEUY to 
access a given i so tope 

NGROUP The delayed neu t ron y i e l d for a 
given i so tope 

NFAM The f r a c t i o n of the delayed 
neutron y i e l d t h a t goes i n t o 
a given family 

2. Common Blocks 

/ARRAY/ 

Var iab les used from t h i s corancn block 

Name Type D e f i n i t i o n 

A(IOOOO) R*8 Container a r r a y for the v a r i a b l y dimen
sioned a r r a y s 

/QREC/ 

Var iab les used from t h i s common block 

Name Type D e f i n i t i o n 

(Ĵ EC 1*4 The number of the record a t which da t a 
s e t XS.DEUY i s c u r r e n t l y p o s i t i o n e d 



/ARRAYl/ 

Variables used from 

Name 

DANISO 

DLNDN 

DLNUP 

DMNDN 

DMNUP 

DPXFIS 

DSCAP 

DSENR 

DSETCH 

DSINR 

DSNALF 

DSNP 

DSN2NR 

DSTR 

DXEL 

DXFIS 

DXFISN 

DXFN 

DXINEL 

DXN2N 

DXSCT 

DZDMCH 

DZDNFR 

DZDNYL 

. this 

Type 

R*8 

R*8 

R*8 

R*8 

R*S 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*S 

R*8 

R*S 

R*8 

R*8 

R*S 

R*S 

R*8 

R*8 

R*S 

R*8 

R*8 

common block 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Definition 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

characters ANISO 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

LNDN 

LNUP 

MNDN 

iMNUP 

PXFISN 

SCAP 

SENR 

SETCHI 

SINR 

SNALF 

SNP 

SN2NR 

STR 

cliaracters XEL 

characters 

characters 

cliaracters 

XFIS 

XFISNU 

XFN 

characters XINEL 

characters 

characters 

characters 

characters 

characters 

XN2N 

XSCT 

ZDMCHI 

ZDNFRC 

ZDNLYD 
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Name Type Definition 

DZICHI R*8 Contains the characters ZICHI 

DZIXS R*8 Contains the characters ZIXS 

DZMCHI R*8 C o n t a i n s t h e c h a r a c t e r s ZMCHI 

/DSNUMl/ 

Variables used from this conmon block 

Name Type Definition 

NUMS 1*4 DSRN o f X S . D E U Y 

NUMS 1*4 DSRN o f X S . I S 0 2 

/ISOl/ 

Variables used from this common block 

Name Type Definition 

Order of e las t ic scattering plus one for 
a given isotope 

Order of inelast ic scattering plus one 
for a given isotope 

Order of N2N scattering plus one for a 
given isotope 

The maximum of LIN, LEL, and LN2N 

/MATI/ 

Variables used from this common block 

Name Type Definition 

USCAT 1*4 The scattering vector length for a given 
material and order 

LEL 

LIN 

LN2N 

ILNO 

1*4 

1*4 

1*4 

1*4 
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/DEUYl/ 

Variables used from th is common block 

Name Type Definition 

NFAM 1*4 Number of families of delayed neutrons 

NFISO 1*4 Number of isotopes on data set XS.IS02 

/FUGS/ 

Variables used 

Name 

ISCHI 

from this 

Type 

1*4 

common block 

Isotoj 

Definition 

Isotope set f ission spectrum flag: 
ISCHI=0, if there i s no isotope set 

fission spectrum 
ISCHI=1, if the isotope set fission 

spectrum is a vector 
ISCHI=NGROUP, if the isotope set fission 

spectrtim i s a matrix 

ICHI 1*4 Isotope fission spectrum flag: 
ICHI=0, if th is isotope has no fission 

spectrum 
ICHI=-1, if this isotope uses the set 

f ission spectrum 
ICHI=1, if this isotope has a fission 

spectrum vector 
ICHI=NGROUP, if, th is isotope has a fission 

spectrum matrix 

MCHI 1*4 Prompt material fission spectrum flag: 
MCHI=0, if this material has no fission 

spectrum 
MCHI=-1, i f th is material uses the set 

f ission spectrum 
MCHI=1, if this material has a fission 

spectrum vector 
MCHI=NGRDUP, if th is material has a fission 

spectrum matrix 

QCVT 1*4 Flag: QCVT=0, if a l l the fission spec
trums are identical 
vectors 

QCVT=1, if the fission spectrum vectors 
must be converted to f ission 
spectrum matrices 
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Name 

QDEUY 

mi 
1*4 

Definition 

Flag: QDEUY=0, if there are no delayed 
neutrons 

QDEUY=1, if there are delayed 
neutrons 

/MISC/ 

Variables used from this common block 

Name Definition 

LENGTH 

NGRDUP 

Length of the non-scattering cross section 
record for isotope DITBL 

Number of energy groups for the cross 
section set on XS.ISO 

3. Local Variables 

htoe 

J 

N 

L2 

DINME 

Type 

1*4 

1*4 

1*4 

R*8 

DDINME R*8 

Definition 

Reading index 

Index in reading XS.DEUY 

Record location in XS.DEUY 

Used to check the name of the isotope 
read from XS.IS02 with the expected 
isotope name 

Name of isotope read from XS.DEUY 

4. Functions and tasks performed by this subroutine 

RDISO reads some isotope data from XS.IS02. I t i s called by FRNMTS. 

Some isotope data is read from XS.IS02. If NUMS > 0, delayed neutron 

data for this isotope is read from XS.DEUY. FRMMAT is called to add the 

current isotope to the current material . 
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Subprograms c a l l e d by t h i s sub rou t ine 

IGET (en t ry in POINTR) 
RDCHI 
ERROUT 
FRNWAT 
SKPREC 
VTOMTX 
SQUEZE (ARC System module) 

Subprograms call ing th is subroutine 

FRUITS 

Error messages generated by th is subroutine 

901 - Isotope name jus t read fromXS.ISOZ does not match the 

requested name. 

902 - Requested isotope name does not exist cm data set XS.DEUY. 

903 - Isotope name just read from XS.DEUY does not match the 
requested name. 

904 - A fissionable isotope on XS.IS02 uses the set fission spec

trum but the set fission spectrum does not ex i s t . 

20901 - Unexpected end of f i le on data set XS.IS02. 

20902 - Unexpected end of f i le on data set XS.IS02. 

20903 - Unexpected end of f i l e cn data set XS.IEUY. 

20904 - Unexpected end of f i l e on data set XS.DEUY. 

20905 - Unexpected end of f i le on data set* XS.DEUY. 

20906 - Unexpected end of f i le on data set XS.DEUY. 

20907 - Unexpected end of f i l e on data set XS.DEUY. 

20908 - Unexpected end of f i l e on data set XS.IS02. 

30901 - Parity error on data set XS.IS02. 

30902 - Parity error on data set XS.IS02. 

3090S - Pari ty error on data set XS.DEUY. 

30904 - Pari ty error on data set XS.DEUY. 

30905 - Pari ty error on data set XS.DEUY. 

S0906 - Parity error on data set XS.DEUY. 

30907 - Pari ty error on data set XS.DEUY. 

30908 - Parity error on data set XS.IS02. 
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Subroutine RDSCT (LTH, W I , QSTART, SCAT, ATMDEN) 

1. Argume 

Name 

LTH 

W I 

QSTART 

SCAT 

ATIv'IDEN 

2. Common 

nts 

Type 

1*4 

R*8 

1*4 

R*8 

R*8 

. Blocks 

Dimension 

" 

LTH 

— 

LTH 

--

Definition 

Sum = upscattering groups + downscattering 
groups + 1 representing the length of the 
scattering record to be read from XS.IS02 

Temporary storage for reading in the 
isotope scattering record 

Starting index of SCAT minus 1 used for 
record positioning of the array W I 

Output scattering cross section for a 
given material, order and type 

Atomic density for a given isotope in 
a given material 

/DSNUMl/ 

Variables used from this common block 

Name Type 

1*4 

Definition 

NUMS 

Local Variables 

Name 

DSRN of XS.IS02 

Type Definition 

I 1*4 Index on W I used in reading cross sections. 
Also increment index on output SCAT 

4. Functions and tasks performed by this subroutine 

RDSCT is called by FRMSCT to read the scattering record from XS.ISD2 

and to add it to the material scattering arrays. 

5. Subprograms called by this subroutine 

ERROUT 

6. Subprograms calling this subroutine 

FRMSCT 
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7. Error messages generated by this subroutine 

21201 - Unexpected end of file on data set XS.IS02. 

S1201 - Parity error on data set XS.IS02. 

Subroutine RDSCTl (CSCAT, SCAT, VOLFRC, L, LSCATP, NGRP, MSCTP, CREM) 

Entry Points 

Entry 1 RDEM (CRH^, REM) 

Entry 2 WRTSCT (CSCAT, L) 

Entry 3 WRTREM (CREM) 

1. Arguments 

Name Type 

CSCAT 

RBl 

R*8 

R*8 SCAT 

VOLFRC R*8 

L 1*4 

LSCATP 

NGRP 

MSCTP 

CREM 

1*4 

1*4 

1*4 

R*8 

R*S 

Dimension D e f i n i t i o n 

MAXSCT*NGROUP* Contains the s c a t t e r i n g c r o s s s e c t i o n s 
QCLNO 

LSCAT*NGRDUP 

NGRDUP 

NGRDUP 

for a given composit ion on XS.C.AUX 

The s c a t t e r i n g c r o s s s e c t i o n for a 
given m a t e r i a l and order on XS.M.AUX 

Volume f r a c t i o n for the c u r r e n t 
m a t e r i a l 

S c a t t e r i n g b lock index used to read 
i n e l a s t i c s c a t t e r i n g c r o s s s e c t i o n s 

Equal to USCAT used for dimensioning 
SCAT 

Equal t o NGROUP used for dimensioning 
CSCAT and CREM 

Equal to MAXSCT used for dimensioning 
CSCAT 

Contains the removal c r o s s s e c t i o n s 
for a g iven composi t ion , order and 
type on XS.C.AUX 

The removal c r o s s s e c t i o n for a given 
m a t e r i a l , o rder and type on XS.M.AUX 
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2 . Common Blocks 

/DSNUMl/ 

V a r i a b l e s used from t h i s common b lock 

Name Type Definition 

NUM7 1*4 DSRN o f XS.M.AUX 

NUM12 1*4 DSRN o f XS.C.AUX 

/ivlATl/ 

V a r i a b l e s used from t h i s common b lock 

Name Type Definition 

MAXUP 1*4 Maximum number of groups of upscattering 
for a given material 

/COMPl/ 

Variables used from this common block 

Name Type Definition 

LSCTl 1*4 Length of the scattering cross section 
vector for a given composition on XS.C.AUX 

MAXUPl 1*4 Maximum number of groups of u p s c a t t e r i n g 
for the anisotropic compositions 

/MISC/ 

Variables used from this common block 

Name Type Definition 

NGROUP 1*4 fvbmber of energy groups for the c r o s s 
s e c t i o n s e t on XS.ISO 

LSCAT 1*4 Length of the scattering cross section 
vector for a given material and order on 
XS.M.AUX 
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Name 

I 

J 

L 

Type 

1*4 

1*4 

1*4 

/MISC2/ 

Variables used from this common block 

Name Type Definition 

MAXUPG 1*4 Maximum number of groups of upscattering 
on the material data sets 

3. Local Variables 

Definition 

Length index on SCAT, CSCAT 

Group index on CSCAT, SCAT, REM, CRBl 

Scattering index MCSCAT, SCAT, REM, and 
CREM 

II 1*4 Temporary equal to MAXUPG - MAXUP used for 
indexing CSCAT 

4. Functions and tasks performed by this subroutine 

RDSCTl is called by RWAUX to read the material scattering cross 

sections from XS.M.AUX and add them to the current composition. 

ENTRY RDREM(CREM,REM) is called by RWAUX to read the material removal 

cross sections from XS.M.AUX and add them to the current composition. 

ENTRY WRTSCT(CSCAT,L) is called by RWAUX to write the composition 

scattering cross sections onto XS.C.AUX. 

ENTRY WRTREM(CRB1) is called by RWAUX to write the composition removal 

cross section onto XS.C.AUX. 

ERRDUT is the only routine called. 

5. Subprograms called by this subroutine 

ERROUT 
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6. Subprograms call ing this subroutine 

Rmux 

7. Error messages generated by this subroutine 

22501 - Unexpected end of file on data set XS.M.AUX. 

22502 - Unexpected end of file on data set XS.M.AUX. 

32501 - Parity error on data set XS.M.AUX. 

32502 - Parity error on data set XS.M.AUX. 

Subroutine REMIN (MNUP, W I , XA, XTOT, XREM, STR, VOLFRC, XFIS, XFISNU, 
XFN, CHI, CSCAT, ZMCHI, SETCHI, NUP, NDN, PXFN, ZDNCHI, 
NGRP, MSCTP, QCSCAT) 

1. Arguments 

Name Type 

MNUP 1*4 

WI R*8 

Dimension 

NGRDUP 

Ll 

XA 

XTOT 

XREM 

STR 

VOLFRC 

XFIS 

R*8 

R*8 

R*8 

R*8 

R*S 

R*8 

NGROUP 

NGRDUP 

NGRDUP 

NGROUP 

QCSCTH 

NGRDUP 

Definition 

The number of groups of upscattering 
for a given material and group 

Variable length buffer used to contain 
group constants in record type 4 

Contains the absorption cross sections 
for the current composition 

Contains the to ta l cross sections 
for the current composition 

Contains the to ta l removal cross 
sections for the current composition 

Contains the transport cross sections 
for the current composition 

The volume fraction of the current 
material 

Contains the f iss ion cross sections 
for the current compositions 



Name 

XFISNU 

XFN 

Type 

R*S 

R*8 

Dimension 

NGROUP 

NGRDUP 

CHI 

CSCAT 

ZMCHI 

SETCHI 

NUP 

R*S 

R*8 

R*8 

R*S 

1*4 

QCCHI*NGROUP 

ivIAXSCT*NGRDUP 

MCHI*NGROUP 

ISCHI*NGRDUP 

NGROUP 

NDN 1*4 NGROUP 

Definition 

Contains the nu times f ission cross 
sections for the current composition 

Contains the nu times f ission cross 
sections for the current material 
multiplied by the volume fraction 

Contains the fission spectrum for the 
current composition 

Contains the scattering cross sections 
for the current composition 

The fission spectrum for a given 
material 

The isotope set f ission spectrum 

Contains the number of groups of 
upscattering cross sections on 
XS.C.MIN 

Contains the number of groups of down-
scattering for the scattering cross 
sections on XS.C.MIN 

PXFN R*8 NGROUP 

ZDNCH 

NGRP 

MSCTP 

QCSCAT 

R*8 

1*4 

1*4 

1*4 

NGROUP*NFAM 

-

-

NGRDUP 

Contains the prompt nu times fission 
cross sections for the current compo
s i t ion 

Contains the delayed neutron fission 
spectrum for the current composition 

Variable equal to NGROUP used for 
dimensioning ZMCHI 

Variable equal to .>1AXSCT used for 
dimensioning CSCAT 

Contains the length of the scattering 
vectors on XS.C.MIN 



2. Common Blocks 

/MISC2/ 

Var iab les used from t h i s common block 

Name Type D e f i n i t i o n 

ivlAXUPG 1*4 Maximum number of groups of u p s c a t t e r i n g on 
the m a t e r i a l da t a s e t s 

/DSNUMl/ 

Var iab les used from t h i s common block 

Name Type D e f i n i t i o n 

NUMS Type DSRN of XS.M.MIN 

NUM13 Type DSRN o f XS.C.MIN 

/DEUYl/ 

Var i ab les used from t h i s common block 

Name Type D e f i n i t i o n 

NFAM 1*4 Number of f a m i l i e s of delayed neu t rons 

/FUGS/ 

Var iab les used from t h i s common block 

Name Type D e f i n i t i o n 

MCHI 1*4 Material set fission spectrum flag: 
MCHI=0, if this material has no fission 

spectrum 
ivlCHI=-l, if this material uses the set 

fission spectrum 
MCHI=1, if this material has a fission 

spectrum vector 
MCHI=NGRDUP, if this material has a 

fission spectrum matrix 
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Name Type 

QCSCHI 1*4 

QCCHI 1*4 

QEND 1*4 

Definition 

Composition prompt set f ission spectrtim 
flag: 
QCSCHI=0, i f there is no composition set 

f ission spectrum 
QCSCHI=1, if the composition set f ission 

spectrum is a vector 
QCSCHI=NGROUP, i f the composition set 

f ission spectrum is a matrix 

Prompt composition fission spectrum flag: 
QCCHI=0, if the composition is non-fissionable 
QCCHI=1, i f th is composition has a 

fission spectrum vector 
QCCHI=-1, if th is composition uses the set 

f ission spectrum 
QCCHI=NGROUP, if th is composition has 

a f ission spectrum matrix 

Flag: 
QEND=0, if this is not the last isotope 

used in this material 
QEND=1, if this is the last isotope used 

in this material 

/MISC/ 

Variables used from this common block 

Name Type 

NGROUP 1*4 

Definition 

Number of energy groups for the cross 
section set on XS. ISO 

3. Local Variables 

Name Type Definition 

I 1*4 Index on group constants WI in the 
material block 

J 1*4 Group index on NUP, NDN, QSCAT, XA, XTOT, 
REM, STR, XFIS, XFISNU, CSCAT, CHI, PXFN, 
ZDNCHI 

K 1*4 Group index on ZMCHI also base index on WI 
used to define ZMCHI delayed neutron index 
on ZDNCHI 



180 

4. Functions and tasks performed by this subroutine 

RDMIN is called by MIXMIN to read the material cross sections from 

XS.M.MIN and add them to the current composition. When the composition 

is formed, RDMIN writes the composition cross sections onto XS.C.MIN. 

Subprograms called by this subroutine 

ERROUT 
FINCHI ( e n t r y i n FRMCHI) 
FRMCHI 

6. Subprograms calling this subroutine 

MIXMIN 

7. Error messages generated by this subroutine 

22701 - Unexpected end of file on data set XS.M.MIN 

23701 - Parity error on data set XS.M.MIN 

Subroutine RDSPEC (DMMIX, VOLFRC, QCSPEC, DMIBL, DCTBL, QCSLTH, NCMP, 
NMAT, NUM2) 

1. Arguments 

Name Type 

DMMIX R*8 

VOLFRC R*8 

Dimension Definition 

QCSLTH Contains the material names used to 
define the compositions named in the 
array DCTBL 

QCSLTH Floating point parameter which con
tains the volume fractions of 
materials which define the composi
tions 



Name Type Dimension Definition 

QCSPEC 1*4 

DMTBL R*S 

DCTBL 

QCSLTH 

NCMP 

NMAT 

R*8 

1*4 

1*4 

1*4 

NCMP 

NMAT 

NCMP 

NUM2 1*4 

Contains the number of materials 
used to define a given composition 

Contains the d i s t inc t material names 
in the array DMMIX 

Contains the composition names 

Number of material names in the 
array DMvlIX 

Number of composition names in the 
array DCTBL 

Number of material names in the 
array DMTBL 

DSRN of data set B.HOMDG 

2. Common Blocks - None 

3. Local Variables 

Name mi 
1*4 Index 

Definition 

4. Functions and tasks performed by this subrputine 

RDSPEC reads the composition specifications from data set B.HOMOG. 

5. Subprograms called by th is subroutine 

ERROUT 

6. Subprograms calling this subroutine 

CALLTl 



7. Error messages generated by this subroutine 

ERROR ttJMBER = nnnnn 

Where nnnnn is 

Number Reason 

22801 

32801 

Unexpected end of f i l e on da t a s e t B.HDMOG 

P a r i t y e r r o r on da ta s e t B.HCMDG 

Subroutine RWAUX (VOLFRC, SCAT, XTIR, XTER, XTN2NR, XINEL, XEL, XN2N, 
REM) 

Entry Po in t s 

Entry WRTAUX 

1. Arguments 

tfame 

VOLFRC 

SCAT 

XTIR 

Type 

R*8 

R*S 

R*8 

D i m e n s i o n 

QCSCTH 

LSCAT*NGROUP 

NGRDUP 

XTER R*8 

XTN2NR R*8 

XINEL R*8 

NGRDUP 

NGROUP 

USCTP* 
NGROUP* 
MLNO 

Definition 

Contains the volume fractions of 
materials in compositions 

The scattering cross section for a 
given material and order on XS.M.AUX 

The tota l inelas t ic removal cross 
section for a given composition and 
order 

The total e las t ic removal cross 
section for a given composition and 
order 

Total N2N removal cross section for 
a given composition and order 

The inelast ic scattering cross section 
for a given material 
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Name Type 

XEL R*8 

XN2N R*8 

REM R*8 

Dimension 

USCTP* 
NGROUP* 
ivlLND 

USCTP* 
NGRDUP 
MLNO 

NGROUP 

Definition 

The e las t ic scattering cross section 
for a given material 

The N2N scattering cross section 
for a given material 

The removal cross section for a 
given material order and type on 
XS.M.AUX 

2. Common Blocks 

/DSNUMl/ 

Variables used from th is common block 

Name Type Definition 

NUM7 1*4 DSRN o f XS.M.AUX 

NUM12 1*4 XS.C.AUX 

/IvIATl/ 

Va r i ab l e s used from t h i s common block 

Name 

LELM 

LINM 

LN2NM 

MLNO 

Type 

1*4 

1*4 

1*4 

1*4 

Definition 

Order of e las t ic scattering plus one for 
a given material 

Order of inelas t ic scattering plus one for 
a given material 

Order of N2N scattering plus one for a 
given material 

Maximum order of scattering plus one 
for a given material 

MAXSCT 1*4 E q u a l t o IvlAXUPG p l u s MAXDNG p l u s o n e 
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/COMPl/ 

Var i ab les used from t h i s common block 

Name 

LELC 

LINC 

LN2NC 

LSCTl 

NUPl 

QCLNO 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

D e f i n i t i o n 

ivlaximum o rde r p lus one of the e l a s t i c 
s c a t t e r i n g c ro s s s e c t i o n s for a given 
composit ion on XS.C.AUX 

Maximum order p lu s one of the i n e l a s t i c 
s c a t t e r i n g c r o s s s e c t i o n s for a g iven 
composit ion on XS.C.AUX 

Alaximum order p lu s one of the N2N s c a t t e r i n g 
c r o s s s e c t i o n s for a given composi t ion on 
XS.C.AUX 

Length of the s c a t t e r i n g c r o s s s e c t i o n 
vec to r for a given composi t ion on XS.C.AUX 

The number of groups of u p s c a t t e r i n g for a 
given composit ion on XS.C.AUX 

Maximum order of s c a t t e r i n g p l u s one for 
the a n i s o t r o p i c composi t ions 

/FUGS/ 

Variables used from t h i s common block 

Name 

QEND 

Type 

1*4 F lag : 
QEND=0, 

QEND=1, 

D e f i n i t i o n 

i f t h i s i s no t the l a s t i so tope 
used in t h i s m a t e r i a l 
i f t h i s i s the l a s t i so tope used 
in t h i s m a t e r i a l 

/MISC/ 

Var iab les used from t h i s comnon block 

^^Se m i D e f i n i t i o n 

NGRDUP 1*4 

NUP 1*4 

Number of energy groups for the c r o s s s e c t i o n 
s e t on XS. ISO 

Njmber.of groups of u p s c a t t e r i n g for a 
given m a t e r i a l and order on XS.M.AUX 
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Name Type Definition 

LSCAT 1*4 Length of the scattering cross section 
vector for a given material and order on 
XS.M.AUX 

3 . Local V a r i a b l e s 

Name Type Definition 

L 1*4 Index on scattering blocks used fer reading 
XS.M.AUX and writing XS.C.AUX or XS.C.ANI 
scattering block arrays 

4. Functions and tasks performed by this subroutine 

RWAUX is called by IvlIXAUX to read the material cross sections from 

XS.M.AUX and add them to the current composition. 

ENTRY WRTAUX is called by MIXAUX to write the composition cross 

section onto XS.C.AUX. 

Subprograms called by th is subroutine 

RDRBvI (entry in RDSCTl) 
ERRDUT 
RDSCTl 
WRTREM (entry in RDSCTl) 
WRTSCT (entry in RDSCTl) 

6. Subprograms cal l ing th is subroutine 

MIXAUX 

7. Error messages generated by this subroutine 

22401 - Unexpected end of file on data set XS.M.AUX 

32401 - Parity error on data set XS.M.AUX 
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Subroutine RWISO (DITBL) 

1. Arguments 

Name Type 

DITBL R*8 

Dimension Definition 

Contains the name of the current 
isotope 

Common Blocks 

/ARRAY/ 

Variables used from this conmon block 

Name Type 

A(10000) R*8 

Definition 

Container array for the variably 
dimensioned arrays 

/ARRAYl/ 

Variables used from this common block 

Name Type Definition 

DZICHI R*S Contains the characters ZICHI 

DZIXS R*S Contains the characters ZIXS 

/DSNAMl/ 

Variables used from this common block 

Name Type Definition 

DNAM9 R*8 Contains the characters SCROOl 



187 

/DSNUMl/ 

Variables used from this common block 

Name Type Definition 

NUM4 1*4 DSRN o f XS. ISO 

NUMS 1*4 DSRN o f X S . I S 0 2 

NUM9 1*4 DSRN o f SCROOl 

/ISDl/ 

Variables used from th is common block 

Definition 

Order of e las t ic scattering plus one for 
a given isotope 

Order of inelast ic scattering plus one for 
a given isotope 

Order of N2N scattering plus one for a 
given isotope 

Maximum number of groups of downscattering 
for a given isotope 

Maximum number of groups of upscattering 
for a given isotope 

/FUGS/ 

Variables used from this common block 

Name Type Definition 

ISCHI 1*4 Isotope set f ission spectrum flag: 
ISCHI=0, if there is no isotope set 

f ission spectrum 
ISCHI=1, if the isotope set f ission 

spectrum is a vector 
ISCHI=NGRDUP, if the isotope set fission 

spectrum is a matrix 

Name 

LEL 

LIN 

LN2N 

IDN 

lUP 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 
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Name Type Definition 

ICHI 1*4 Isotope fission spectrum flag: 
ICHI=0, if this isotope has no f ission 

spectrum 
ICHI=-1, if th is isotope uses the set 

f ission spectrum 
ICHI=1, if this isotope has a f ission 

spectrum vector 
ICHI=NGRDUP, if th is isotope has a f ission 

spectrum matrix 

/MISC/ 

Variables used from this common block 

Name Type Definition 

LENGTH 1*4 Length of the non-scattering cross section 
record for isotope DITBL 

3. Local Variables 

Name Type Definition 

DINME R*8 Used to check t h e i s o t o p e name r e a d from 
XS.ISO a g a i n s t DITBL 

DITBL R*S Contains the name of the current isotope 

4. Functions and tasks performed by this subroutine 

RWISO is the driver for the reading of isotope DITBL and, if XS.ISO is 

input, for the writing of DITBL onto XS.ISD2. I t is called from RWISOS. 

If the isotope has a fission spectrum, RDCHI is called to read i t . If 

XS.ISO is input, then WRTCHI is called to write the fission spectrum onto 

XS.IS02. RWIXS is called to read the cross section data from XS.ISO (XS.ISD2) 

and, if XS.ISO is input, to write this data onto XS.IS02. Some isotope 

information is written onto the scratch data set SCROOl for use by RWISOS. 
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Subprograms called by this subroutine 

IGET (entry in POINTR) 
RDCHI 
RWIXS 
SNIFF (ARC System module) 
ERROin' 
SQUEZE (ARC System module) 
WRTCHI (entry in RDCHI) 

6. Subprograms calling this subroutine 

RWISOS 

7. Error messages generated by th is subroutine 

301 - Isotope name read from data set XS.ISO does not match the 

requested name. 

302 - A fissionable isotope on XS.ISO uses the set fission spectrum 

but the set f ission spectrum does not exis t . 

20301 - Unexpected end of f i l e on data set XS.ISO. 

20302 - Unexpected end of f i l e on data set XS.ISO. 

30301 - Pari ty error on data set XS.ISO. 

30302 - Parity error on data set XS.ISO. 

Subroutine RWISOS (DINAM, ILOC, DITBL, ATMDEN, MSPEC, DIMIX, DMTBL) 

1. Arguments 

Name Type 

DINAM R*8 

ILOC 1*4 

Dimension Definition 

NISO Contains the names of a l l the 
isotopes on XS.ISO 

NFISO Contains the number of records to 
skip from the begnining of the 
second f i l e of XS.ISO to access a 
given isotope record 
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Name 

DITBL 

ATMDEN 

MSPEC 

DIMIX 

DMIBL 

Type 

R*S 

R*8 

1*4 

R*8 

R*8 

Dimension 

NISD2 

MSLTH 

NMAT 

MSCTH 

NMAT 

D e f i n i t i o n 

Contains the d i s t i n c t i so tope names 
appear ing in DIMIX 

Contains the atom d e n s i t i e s of 
i so topes in a given m a t e r i a l 

Contains the number of i s o t o p e s used 
to de f ine a given m a t e r i a l 

Contains a l l the names of i so topes 
used in de f in ing a l l the m a t e r i a l s 

Contains a l l the d i s t i n c t names of 
the defined m a t e r i a l s 

2. Common Blocks 

/ARRAY/ 

Var iab les used from t h i s common block 

Name Type D e f i n i t i o n 

A(IOOOO) R*8 Container a r r a y for the v a r i a b l y dimensioned 
a r r a y s 

/ARRAYl/ 

Var iables used from t h i s common block 

Name Type D e f i n i t i o n 

DWl R*8 Contains the c h a r a c t e r s W I 

/DSNAMl/ 

Var iab les used from t h i s common block 

Name Type D e f i n i t i o n 

DNAMLO R*S Contains the c h a r a c t e r s SCR002 
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/DSNUMl/ 

V a r i a b l e s u sed from t h i s common b l o c k 

Name Type 

NUM2 

NUM4 

NUMS 

NUM9 

NUMIO 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

Data set reference number (DSRN) of B.HDMOG 

DSRN of XS. ISO 

DSRN of XS.IS02 

DSRN of SCROOl 

DSRN of SCR002 

/ISOl/ 

Variables used from th is common block 

Name Type Definition 

LEL 1*4 Order of e las t ic scattering plus one 
for a given isotope 

LIN 1*4 Order of inelast ic scattering plus one 
for a given isotope 

LN2N 1*4 Order of N2N s c a t t e r i n g p lus one for a 
given isotope 

IDN 1*4 Maximum number of groups of dovnscattering 
for a given iso'tope 

lUP 1*4 Maximum number of groups of upscattering 

for a given isotope 

NISO 1*4 Number of isotopes on data set XS.ISO 

NIS02 1*4 Number of isotopes on data set XS.ISD2 

/MATI/ 

Variables used from th is common block 

Name Type Definition 

LELM 1*4 Order of e las t ic scattering plus one for 
a given material 
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Name 

LINM 

LN2NM 

MSLTH 

MAXUP 

ivlAXDN 

ivlLNO 

MAXLNO 

MAXSCT 

NMAT 

NFMAT 

NUMANI 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

Order of inelas t ic scattering plus one 
for a given material 

Order of N2N scattering plus one for a 
given material 

Number of material names in the array DNWIX 

Maximum number of groups of upscattering 
for this material 

Maximum number of groups of downscattering 
for this material 

iMaximum order of scattering plus one for 
a given material 

Equal to the maximum order of scattering 
plus one for the materials on the material 
data sets 

Equal to MAXUPG plus one 

Number of materials on the material data 
set 

Number of fissionable materials on XS.M.MIN 

Number of materials with an isotropic 
scattering on data set XS.M.ANI 

/FUGS/ 

Variables used from this common block 

Name 

ISCHI 
mi 
1*4 

Definition 

Isotope set f ission spectrum flag: 
ISCHI=0, if there i s no isotope set 

f ission spectrum 
ISCHI=1, i f the isotope set f ission 

spectrum is a vector 
ISCHI=NGROUP if the isotope set f ission 

spectrum is a matrix 
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Name Type Definition 

ICHI 1*4 Isotope fission spectrum flag: 
ICHI=0, i f th is isotope has no fission 

spectrum 
ICHI=-1, i f th is isotope uses the set 

f ission spectrum 
ICHI=1, i f th is isotope has a fission 

spectrum vector 
ICHI=NGRDUP, i f th is isotope has a fission 

spectrum matrix 

IvlSCHI 1*4 Material set prompt fission spectrum flag: 
MSCHI=0, if there is no material set 

f ission spectrum 
MSCHI=1, if the material set fission 

spectrum is a vector 
MSCHI=NGROUP, i f the material set fission 

spectrum is a matrix 

MCHI 1*4 Prompt material fission spectrum flag: 
MCHI=0, if th is material has no fission 

spectrum 
MCHI=-1, if th is material uses the set 

fission spectrum 
MCHI=1, if th is material has a fission 

spectrtim vector 
MCHI=NGRDUP, if th is material has a 

fission spectrum matrix 

QCVT 1*4 Flag: 
QCVT=0, if all the fission spectrums 

are identical vectors 
QCVT=1, if the fission spectrum vectors 

must be converted to fission 
spectrum matrices 

QCHK 1*4 Flag: 
QCHK=0, if RWISOS is to skip the call to 

CHKCHI 
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/MISC/ 

Variables used from this common block 

Name 

NGRDUP 

IDLDCH 

IZICHI 

Type 

1*4 

1*4 

1*4 

Definition 

Momber of energy groups for the cross 
section set on XS.ISO 

Temporary pointer for the variably 
dimensioned array SETCHI 

Temporary pointer for the variably 
dimensioned array ZICHI 

Local Variables 

Name 

I 

K 

N 

Kl 

K2 

Ll 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

L3 

L4 

LS 

1*4 

1*4 

1*4 

Definition 

Temporary index used in reading DIMIX, 
ATMDEN, MSPEC, DITBL, and DMTBL from 
B.HDMOG 

Isotope index in XS.IS02 and index for 
isotopes in material 

Isotope index in XS.ISO and material index 
in forming of materials 

I n i t i a l l y zero - used to form maximum 
MAXD (Kl,MAXUP) 

In i t i a l ly zero - used to form maximum 
MAXD (K2,MAXDN) 

2* p o i n t e r to DWl wMch i s p o i n t e r to the 
f i r s t position of DWl used to read integers 
in record type 3 of XS.ISO. Also used to 
count isotopes on XS.ISO 

Index of f i r s t member of CHI array read 
into A 

Temporary index on l a s t member of CHI read 
from XS.ISO into A 

Temporary flag used to show a record has 
been read from SCROOl 
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Name Type Definition 

NREC 1*4 Number of records to be skipped to get 
to next isotope 

DINME R*8 Used to check the isotope name on SCROOl 
with those in the array DIMIX 

4. Functions and tasks performed by this subroutine 

RWISOS contains the loop for the reading of the second file of 

XS.IS0(XS.IS02). It is called by MIXMTl. 

RWISO is called to read the data for the current isotope from 

XS.IS0(XS.IS02). 

5. Subprograms called by this subroutine 

IGET (entry in POINTR) 
RWISO 
SNIFF (ARC System module) 
CHKCHI 
ERRDUT 
SKPREC 

6. Subprograms calling this subroutine 

MIXMTl 

7. Error messages generated by this subroutine 

201 or 251 - Not a l l of the requested isotopes were found on data 

set XS.ISO 

202 - Isotope name in mix table does not appear in name table. 

203 - Isotope name read from data set SCROOl does not match the 

requested name. 

20201 - Unexpected end of file on data set XS.ISO. 

20202 - Unexpected end of file on data set XS.IS02. 

20203 - Unexpected end of file on data set XS.IS02. 

20204 - Unexpected end of file on data set B.HOMOG. 
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20205 - Unexpected end of f i l e on data set SCROOl. 

20206 - Unexpected end of f i l e on data set SCROOl. 

20207 - Unexpected end of f i l e on data set SCROOl. 

20208 - Unexpected end of f i l e on data set XS.IS02. 

30201 - Parity error on data set XS.ISO. 

30202 - Parity error on data set XS.IS02. 

30203 - Parity error on data set XS.IS02. 

30204 - Parity error on data set B.HCMOG. 

30205 - Parity error on data set SCROOl. 

30206 - Parity error on data set SCROOl. 

30207 - Parity error on data set SCROOl. 

30208 - Parity error on data set XS.IS02. 

Subroutine RWIXS (ZIXS) 

1. Arguments 

Name Type 

ZIXS R*8 

Dimension Definition 

LENGTH Contains the non-scattering cross 
sections for a given isotope and 
a given group 

2. Common Blocks 

/ARRAY/ 

Variables used from this common block 

Name Type Definition 

A(IOOOO) R*S Container array for the variably 
dimensioned arrays 



/ARRAYl/ 

Var iab les used from t h i s common block 

Name Type Definition 

DWl R*8 Contains the characters WI 

/DSNUMl/ 

Variables used from this common block 

Name Type Definition 

NUM4 1*4 DSRN o f X S . I S O 

NUMS 1*4 DSRN o f X S . I S 0 2 

/ISOl/ 

Variables used from this common block 

Name Type Definition 

LEL 1*4 Order of elastic scattering plus one for 
a given isotope 

LIN 1*4 Order of inelastic scattering plus one for 
a given isotope 

LN2N 1*4 Order of N2N scattering plus one for a 
given isotope 

LELUP 1*4 Number of groups of elastic upscattering 
for a given isotope, order and group 

LELDN 1*4 Number of groups of elastic downscattering 
for a given isotope, order and group 

LINUP 1*4 Number of groups of inelastic upscattering 
for a given isotope, order and group 

LINDN 1*4 Number of groups of inelastic downscatter
ing for a given isotope, order and group 

LN2NUP 1*4 Number of groups of N2N upscattering for 
a given isotope, order and group 
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Name 

LN2NUP 

IDN 

lUP 

Type 

1*4 

1*4 

1*4 

Definition 

Number of groups of N2N downscattering 
for a given isotope, order and group 

Maximum number of groups of downscattering 
for a given isotope 

Maximum number of groups of upscattering 
for a given isotope 

/MISC/ 

Variables used from this common block 

Name Type 

1*4 LENGTH 

NGRDUP 1*4 

Definition 

Length of the non-scattering cross section 
record for isotope DITBL 

Number of energy groups for the cross 
section set in XS.ISO 

Local Variables 

Name 

I 

J 

Jl 

Ll 

L2 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

Index over scattering order 

Index over groups 

Group number from data set 

Maximum order of scattering 

Temporary for POINTR error routine 

4. Functions and tasks performed by this subroutine 

RWIXS reads the cross section data from XS.ISO (XS.IS02) and, if XS.ISO 

is input, writes i t onto XS.IS02. I t is called by RWISO. 

The non-scattering cross section data is read from XS.IS0(XS.IS02), 

and, if XS.ISO is input, written onto XS.IS02. 

RWUPDN is called to read the scattering cross section data from XS.ISO 

(XS.IS02) and, if XS.ISO is input, to write i t onto XS.IS02. 
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Subprograms called by this subroutine 

IGET (entry in POINTR) 
ERROUT 
RWUPDN 

6. Subprograms calling this subroutine 

RWISO 

7. Error messages generated by th is subroutine 

401 - Group number just read from XS.ISO does not correspond to 

the current group number. 

402 - The container array has overflowed. 

20401 - Unexpected end of f i l e on data set XS.ISO. 

20402 - Unexpected end of f i l e on data set XS.ISO. 

30401 - Pari ty error on data set XS.ISO. 

30402 - Pari ty error on data set XS.ISO. 

Subroutine RWSBLK (DINAM, ILOC, E, U, VEL) 

1. Arguments 

Najne Type 

DINAM R*S 

ILOC 1*4 

R*8 

Dimension Definition 

NISO Contains the names of a l l the 
isotopes on XS.ISO 

NFISO Contains the number of records to 
skip from the beginning of the 
second f i l e of XS.ISO to access a 
given isotope record 

NGRPl Contains the energy l imit for 
each group 
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Name 

U 

VEL 

mi 

R*8 

R*8 

Dimension D e f i n i t i o n 

NGRPl Contains the l e t h a r g y l i m i t for 
each group 

NGROUP Contains the v e l o c i t i e s for each 
group 

2. Common Blocks 

/ARRAY/ 

Var iab les used from t h i s common block 

Name Type Def in i t i on 

A(IOOOO) R*8 Container a r r a y for the v a r i a b l y dimensioned 
a r r a y s 

/ARRAYl/ 

Var iab les used from t h i s common block 

Name Type Def in i t i on 

DSETCH R*S Contains the c h a r a c t e r s SETCHI 

/DSNUML/ 

Var iab les used from t h i s conmon block 

Name Type D e f i n i t i o n 

NUM4 1*4 DSRN o f XS. ISO r e a d 

NUMS 1*4 DSRN of XS.ISO w r i t t e n 

/ ISOl / 

Var iab les used from t h i s common block 

Name Type D e f i n i t i o n 

NISO 1*4 Number of i so topes on d a t a s e t XS.ISO 
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/FUGS/ 

Variables used from this common block 

Name 

ISCHI 

Type 

1*4 

Definition 

Isotope set f ission spectrum flag: 
ISCHI=0, if there i s no isotope set 

f ission spectrum 
ISCHI=1, i f the isotope set f ission 

spectrum is a vector 
ISCHI=NGROUP, i f the isotope set fission 

spectrum is a matrix 

/MISC/ 

Variables used from this common block 

Name Type 

NGRDUP 

NGRPl 

1*4 

1*4 

Definition 

Number of energy groups fer the cross 
section set on XS.ISO 

Equal to NGROUP plus one 

Local Variables 

Name Type 

1*4 

Definition 

Index on number of groups. Also number 
of isotopes. Also on elements of record 
writ ten. 

4. Functions and tasks performed by this subroutine 

RWSBLK reads the cross section set information from the f i r s t f i l e 

of XS.ISO (XS.IS02) squeezing blanks from the isotope name and, if XS.ISO 

is input, writes in onto XS.IS02. If ISCHI > 0, then i t ca l l s RDCHI to 

read the set f ission spectrum from XS.ISO (XS.IS02) and, if XS.ISO is 

input, i t ca l l s WRITCHI to write the fission spectrum onto XS.IS02. I t 

is called from MIXMTl. 
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5. Subprograms called by this subroutine 

IGET (entry in POINTR) 
RDCHI 
ERRDUT 
SQUEZE (ARC System module) 
WRTCHI (entry in RDCHI) 

6. Subprograms calling this subroutine 

MIXMTl 

7. Error messages generated by this subroutine 

20601 - Unexpected end of f i l e encountered on data set XS.ISO record 
type 2, f i le 1 

20602 - Unexpected end of f i l e encountered on XS.ISO record type 3, 

f i l e 1 

30601 - Parity error record type 2, f i l e 1 of data set XS.ISO 

30602 - Parity error on record type 3, f i le 1 of data set XS.ISO 

Subroutine RWSCT (Ll, L2, L3, HDLL, NUM) 

Arguments 

Name 

Ll 

L2 

L3 

HDLL 

NUM 

Type 

1*4 

1*4 

1*4 

R*4 

1*4 

Dimension 

--

-

-

--

--

Definition 

Order of scattering to be read 

Maximum order of scattering arrays 

Upper limit of index on number of 
quanti t ies read 

Name of array being read 

Data set reference number of set 
being read 
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2. Common Blocks 

/ARRAY/ 

Variables used from this common block 

Name Type Definition 

A(IOOOO) 1*4 Large container array 

3. Local Variables 

Name Type Definition 

I 1*4 Index on quantities read 

4. Functions and tasks performed by th is subroutine 

Ut i l i t y routine used to read scattering arrays 

5. Subprograms called by this subroutine 

PRNTAS 

6. Subprograms calling this subroutine 

XSISO 
XSCAUX 
XSMAUX • 

7. Error messages generated by this subroutine - None 
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Subroutine RWUPDN (NUP, NDN, W I ) 

1. Arguments 

Name Type Dimension 

NUP 1*4 

NDN 

W I 

1*4 

R*S NUP+NDN+1 

Definition 

Number of groups of upscattering in 
the record to be read 

Number of groups of downscattering 
in the record to be read. 

Contains the downscattering in the 
record to be read 

2. Common Blocks 

/DSNUMl/ 

Variables used from this common block 

Name Type Definition 

NUm 1*4 DSRN o f X S . I S O 

NUMS 1*4 DSRN o f X S . I S 0 2 

Local Variables 

Name 

I 

Ll 

Type 

1*4 

1*4 

Definition 

Index for scattering 

Length of the record to be read 

4. Functions and tasks performed by this subroutine 

RWUPDN reads the scattering cross sections for a given isotope, order 

and group from XS.ISO (XS.ISD2) and, if XS.ISO is input, writes them onto 

XS.IS02. I t is called by RWIXS. 
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5. Subprograms called by this subroutine 

ERRDUT 

6. Subprograms calling this subroutine 

RWIXS 

7. Error messages generated by th is subroutine 

20501 - Unexpected end of f i l e on data set XS.ISO 

30501 - fer i ty error on data set XS.ISO 

Subroutine SKPREC (N, NERR, NUMREC) 

1. Arguments 

Name Type 

N 1*4 

NERR 1*4 

NUMREC 1*4 

Dimension Definition 

DSRN of the EBCDIC data set 

Error number to be used in case of 
an end-of-file or a pari ty error 
i s encountered 

Number of records which are to be 
skipped 

2. Common Blocks - None 

3. Local Variables 

Name mi 
1*4 

Definition 

Index for skipping records 
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4 . Functions and t a sks performed by t h i s subrou t ine 

SKPREC sk ips NUMREC records on the EBCDIC da t a s e t w i th a d a t a s e t 

r e fe rence number (DSRN) of N. 

5. Subprograms c a l l e d by t h i s subrout ine 

ERROUT 

Subprograms c a l l i n g t h i s subrout ine 

FRMMTS 
MIXANI 
MIXAUX 
MIXMIN 
MIXMI2 
RDISO 
RWISOS 

7. Error messages generated by t h i s subrout ine 

20000 + NERR - End of f i l e on da ta s e t being r e a d . * 

30000 + NERR - P a r i t y e r ro r on da t a s e t being r e a d . * 

Subroutine WCHI (CHI, NUM, NP) 

1. Arguments 

Jfeme Type 

CHI R*8 

NUM 1*4 

NP 1*4 

Dimension D e f i n i t i o n 

ISCHI*NGRDUP F i s s i o n spectrum a r r a y to be w r i t t e n 

DSRN v*iere w r i t i n g t akes p l ace 

0 - No s e t wide X 
1 - CHI i s a v e c t o r 
NGRDUP - CHI i s a ma t r ix 

See e r ro r l i s t i n g in s ec t i on 8. 
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2. Common Blocks 

Variables used from th is common block 

Name Type Definition 

NGROUP 1*4 Number of energy groups in set 

3 . Local Variables 

Definition Name 

I 

J 

Type 

1*4 

1*4 

Index on NP, the spectrum flag 

Index on number of groups 

4. Functions and tasks performed by this subroutine 

Utility routine used to write fission spectrums CHI on data sets. 

5. Subprograms called by this subroutine - None 

6. Subprograms calling this subroutine - None 

7. Error messages generated by this subroutine - None 

Subroutine XSCANI (NUM) 

1. Arguments 

Jfeme Type Dimension Definition 

NUM 1*4 - DSRN for X S . C . A N I 
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2. Common Blocks 

/ARRAY/A 

Var iab les used from t h i s common block 

Name Type Definition 

A(IOOOO) R*8 Large container array used for storing 
records to be printed 

3. Local Variables 

name 

KL 

NCMP 

U S C A T 

NGRDUP 

I 

MAXUP 

MAXDNG 

NUMANI 

L 

LNO 

MAXLNO 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Ll 

N 

MAXUPG 

1*4 

1*4 

Definition 

Upper index of scattering record 

Number of compositions in entire set 

Length of scattering list 

Number of energy groups 

Index on scattering record in XS.C.ANI 

ivlaximum number of groups of upscattering 
in given block 

Maximum number of groups of downscattering 
in set 

Number of compositions with anisotropic 
components 

Index on order of anisotropy 

Scattering order for a given composition 

Maximum scattering order in set (=l+order 
of anisotropy) 

=L - 1, the order of anisotropy being 
edited 

Index on composition blocks in XS.C.ANI 

Maximum number of groups of upscattering 
in set 
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4. Functions and tasks performed by this subroutine 

XSCANI edi ts data set XS.C.ANI, the anisotropic composition cross 

section data se t . 

5. Subprograms called by th is subroutine 

PRNTA (entry in PRNTAS) 

6. Subprograms call ing th is subroutine 

HDMOG 

7. Error messages generated by this subroutine - None 

Subroutine XSCAUX (NUM) 

1. Arguments 

Jfame Type Dimension Definition 

NUM 1*4 -- DSRN o f X S . C A U X 
« 

2. Common Blocks 

/ARRAY/A 

Variables used from this common block 

Name Type Definition 

A(IOOOO) R*S Large container used for storing cross 
sections 
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3. Local Variables 

Name 

Kl 

LNO 

mi 
1*4 

1*4 

NCMP 

NGRDUP 

I 

Ll 

LSCAT 

MAXDNG 

L 

LEL 

NUP 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

= 3*NGRDUP - length of cross section l i s t 
in composition block record 2 of XS.C.AUX 
Also = LSCAT*NGRDUP - length of inelas t ic 
scattering cross section 

Maximum scattering order of a given composi
tion 

Number of composition in set 

Number of energy groups in set 

Index used in reading composition named and 
cross section l i s t s 

= L - 1 , the order of anisotropy being edited 

Length of scattering l i s t for a given order 
and composition 

Maximum number of dovnscattering groups 

Index on scattering orders and scattering 
blocks 

Elastic scattering order of the given 
composition 

Number of upscattering groups for a given 
order and composition 

4. Functions and tasks performed by this subroutine 

XSCAUX edits the XS.C.AUX data set . 

5. Subprograms called by this subroutine 

PRNTAS 
PRNTA (entry in PRNTAS) 
RWSCT 

6. Subprograms call ing this subroutine 

HDMDG 

7 • Error messages generated by t h i s subrou t ine - None 



Subroutine XSCMIN (NUM) 
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1. Arguments 

Itoie Type 

NUM 1*4 

Dimension Definition 

DSRN of XS.C.MIN, minimal composition 
level cross section data set 

2. Common Blocks 

/ARRAY/A 

Variables used from th is common block 

Name Type Definition 

A(IOOOO) R*8 Large container array into which arrays 
are reeid 

IA(2S00) 1*4 Integer container A(7501) is equivalenced 
to IA(1) 

3. Local Variables 

Name 

K3 

NCMP 

NFCMP 

MAXDNG 

Type 

1*4 

1*4 

1*4 

1*4 

J l 

K4 

1*4 

1*4 

1*4 

Definition 

Total length of scattering l i s t part of 
record type 4 in group block 

Number of compositions in entire set 

Number of fissionable compsitions 

Maximum number of groups of downscattering 
of a l l compositions in set 

Index on composition names. Index on CHI 
array, index on group block array. Also 
index on output edited arrays 

Group number quantity in constant l i s t 

Pointer to position in A of f i r s t element 
of array being edited 
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^bme 

NFAM 

MAXUPG 

J 

Kl 

Type 

1*4 

1*4 

1*4 

1*4 

XSEC 

ISCHI 

LENGTH 

R*S 

NGROUP 

N 

K2 

ICHI 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

Number of families of delayed neutrons 

Maximum number of groups of upscattering 
of a l l compositions in set index on group 
constant records 

Length of CHI spectrum 

=ISCHI*NGRDUP, also = 2*NGR0UP, length of 
scattering vector in composition description, 
also length of constant l i s t in record type 
4 

Name for Hollerith data quantity being 
printed 

Number of energy groups 

Index on composition block 

Length of entire group block record type 4 

Fission spectrum flag for given composition 
block 
=-1, uses set CHI, record type 2 
=0 , composition not fissionable 
=1 , vector used in record type 4 
=NGROUP, matrix used in record type 4 

Fission spectrum flag = 0, no set wide 
= 1 record type 2 is a vector 
= 2 record type 2 is a matrix 

Length of group constant l i s t , record type 
4 

4. Functions and tasks performed by this subroutine 

XSCMIN edits the data set XS.C.MIN 

5. Subprograms called by this subroutine 

PRNTI4 (entry in HWTA8) 
PRNTA (entry in PRNTAS) 
PRNTAS 
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6. Subprograms calling this subroutine 

HDMOG 

7 . Error messages genera ted by t h i s subrou t ine - None 

Subroutine XSISO (NUM) 

1 . Arguments 

Name Type 

NUM 1*4 

Dimension Definition 

DSRN of XS.ISO or XS.IS02 

Common Blocks 

/ARRAY/ 

Variables used from this common block 

Name mi 
A(IOOOO) R*S 

IA(2S00) 1*4 

Definition 

Large container array 

Integer container of LOCA(I) the number of 
records in f i l e 2 to be skipped in order 
to read data for f i l e 1. A(7S01) is 
ei^ivalenced to IA(1) 

Local Variables 

Name 

I 

K 

L 

Type 

1*4 

1*4 

1*4 

1*4 

Definition 

Index on arrays being read from data set 
XS.ISO 

Group index on group constants in record 
type 4 of XS.IS02 

Index on isotope blocks in XS.IS02 

Index on output scattering order edits 
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J l 

Kl 

K2 

K3 

L l 

LEL 

LIN 

ICHI 

LN2N 

MAXL 

NISO 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

LELDN 

LELUP 

LINDN 

NGRPl 

1*4 

1*4 

1*4 

1*4 

Definition 

Group index quantity in record type 4 
of XS.IS02 

=NGRP+1, the index of the f i r s t element in 
array U(I) the lethargy boundaries 
=ICHI*NGROUP, the upper index on SETCHI, 
(I ,J) the fission spectrum incident in 
group I, born in group J . Also = LIN - 1 

=NGRP+2, the index of the f i r s t element 
of VEL(I) the velocity. Also LEL - 1. 

2*NGRP+NGR0UP the index of l a s t group 
constant in record type 4 of XS.IS02. 
Also LN2N-1. 

= L-1, scattering order number 

Maximum order of e las t ic scattering per 
isotope 

Maximum order of inelast ic scattering per 
isotope 
= 0, None 
= 1, isotropic 
= 2, l inear anisotropy 

Fission flag for isotcspe; = - 1 , use CHI for 
set 
= 0, non fissionable 
= 1, not incident energy dependent 
= NGRDUP, incident energy dependent 

Maximum order of n,2n scattering 

= MAXD(LIN,LEL,LN2N) maximum order of 
scattering 

Number of isotopes in tliis cross section 
set 

Number of e las t ic downscatter groups 

Number of e las t ic upscatter groups 

Number of inelast ic upscatter groups 

NGRDUP+1, the upper index of the array 
E(I) the maximum energy 



Name 

ISONME 

LENGTH 

LN2NDN 

LN2NUP 

NGROUP 

Type 

R*S 

1*4 

1*4 

1*4 

1*4 
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Definition 

Name of isotope which edit is given 

Temporary indicating length of array to 
be read or printed 

Number of n,2n downscattering group in 
record type 5 of XS.IS02 

Number of n,2n upscatter groups in record 
type 5 of XS.IS02 

Number of groups in set 

4. Functions and tasks performed by th is subroutine 

XSISO edi ts data set XS.ISO. 

5. Subprograms called by th is subroutine 

PRNTA (entry in PRNTAS) 
RWSCT 
PRNTAS 
PRNTI4 (entry in PRNTAS) 

6. Subprograms cal l ing this subroutine 

HDMDG 

ft 

7. Error messages generated by this subroutine - None 

Subroutine XSMANI (NUM) 

1. Arguments 

Name Type Dimension Definition 

NUM 1*4 -- DSRN of XS.M.ANI 
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Common Blocks 

/ARRAY/A 

Variables used from this common block 

Name Type 

A(IOOOO) R*8 

Definition 

I.arge container array used for storing 
records to be printed 

3. Local Variables 

Name 

Kl 

NMAT 

LSCAT 

NGROUP 

I 

Ll 

MAXUP 

MAXDNG 

NUMANI 

L 

LNO 

MAXLNO 

T y p e 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

LSCAT*NGROUP the length of SCAT(K,J) the 
anisotropic cross section for order L 

Number of materials in ent ire set 

Length of scattering l i s t for a given 
material 

Number of energy groups 

Index on scattering array in XS.M.ANI 

= L-1, the order of anisotropy being edited 

Maximum number of groups of upscattering 
for a given material 

Maximum number of groups of downscattering 

Number of materials with anisotropic 
components 

Index on order of anisotropy (=2,LNO) 

Scattering order of a given material 

Maximum scattering order in a set (=1+ 
order of anisotropy) 
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Name Type Definition 

N 1*4 Index on number of material blocks 

MAXUPG 1*4 Maximum number of groups of upscattering 

4. Functions and tasks performed by this subroutine 

XSMANI edits the material level anisotropic cross section data 

set XS.M.ANI. 

5. Subprograms called by this subroutine 

PRNTA (entry in PRNTAS) 

6. Subprograms calling this subroutine 

HOMDG 

7. Error messages generated by this subroutine - None 

Subroutine XSMAUX (NUM) 

1. Arguments 

i^me Type Dimension 

NUM 1*4 

Definition 

DSRN of XS.M.AUX the auxiliary 
material level cross section data 
set 

2. Common Blocks 

/ARRAY/A 

Variables used from this common block 

Name Type Definition 

A(IOOOO) R*S Container array into which cross section 
records are read 



218 

Local Variables 

tfeme 

KL 

Ll 

LSCAT 

MAXLNO 

mi 
1*4 

LNO 

NMAT 

NGROUP 

I 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

MAXDNG 

L 

LEL 

NUP 

1*4 

1*4 

1*4 

1*4 

1*4 

4. 

N 

LIN 

LN2N 

MAXUPG 

Functions and 

1*4 

1*4 

1*4 

1*4 

tasks 

Definition 

= 3*NGR0UP, length of cross section l i s t in 
material description block. 
Also = LSCAT*NGRDUP, length of scattering 
record containing scattering cross sections 

Maximum scattering order of a given material 

Number of materials in set 

Number of groups in set 

Index used in reading composition names and 
cross section l i s t s 

= L-1, the order of anisotropy for material 
being edited 

Length of scattering l i s t for a given order 
and material 

Maximum number of dovmscattering groups 

Index on scattering block 

Elastic scattering order of a given material 

Number of groups of upscattering for a given 
order and material 

Maximum scattering order in a set (= 1+ 
order of anisotropy) 

Index on number of materials 

Inelastic scattering order for a given 
material 

(n,2n) scattering order of a given material 

Maximum number of upscattering groups 

performed by this subroutine 

XSMAUX edits the XS.M.AUX data set 
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5. Subprograms called by this subroutine 

PRNTAS 
PRNTA (entry in PRNTAS) 
RWSCT 

6. Subprograms calling this subroutine 

HDMDG 

7. Error messages generated by this subroutine - None 

Subroutine XSMMIN (NUM) 

1. Arguments 

Name Type Dimension 

NUM 1*4 

Definition 

DSRN of XS.M.MIN the minimal compo
s i t ion level cross section data set 

2. Common Blocks 

/ARRAY/A 

Variables used from this common block 

Name Type Definition 

A(IOOOO) R*8 Large container array 

A(2SO0) 1*4 Integer container A(7501) i s equivalenced 
to IA(1) 

Local Variables 

Name 

K3 

Type 

1*4 

Definition 

Length of scattering l i s t s in group l i s t s 
in group block 
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Name 

NFAM 

NFMAT 

MAXDNG 

mi 
1*4 

1*4 

1*4 

J l 

K4 

ISCHI 

LENGTH 

1*4 

1*4 

1*4 

NMAT 

MAXUPG 

J 

Kl 

1*4 

1*4 

1*4 

1*4 

XSEC 

NGROUP 

N 

K2 

ICHI 

R*8 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

Number of families of delayed neutrons 

Number of fissionable materials 

Maximum numbers of group of downscattering 
of a l l materials in set 

Index on composition names; also index on 
CHI array; also index on group block array; 
also index on arrays edited 

Group number quantity in group constant 
l i s t 

Pointer to position in A of f i r s t element 
of array being edited 

Number of materials in ent ire set 

Maximum number of groups of upscattering 
of a l l materials in set 

Index on group constant records 

ISCHI*NGRDUP, length of CHI spectrum; also 
= 2*NGR0UP, length of scattering vector in 
material description; also = length of 
constant l i s t in record type 4 

Name for Hollerith data being printed 

Number of energy groups 

Index on material block 

Length of ent i re group block record type 4 

Fission spectrum flag for given material 
block: 
= -1, set uses X in record type 2 
= NGRDUP, X matrix is used in record type 4 

Fission spectrum flag: 
= 0, no set wide X 
= 1, record type 2 is a vector 
= 2, record type 2 is a matrix 

Length of group constant list in type 4 
record 
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4. Functions and tasks performed by this subroutine 

Edits data set XS.M.MIN. 

5. Subprograms called by this subroutine 

PRNTI4 (entry in PRNTAS) 
PRNTA (entry in PRNTAS) 
PRNTAS 

6. Subprograms called by this subroutine 

HDMDG 

7. Error messages generated by this subroutine - None 

Subroutine VTOMTX (CHI, Nl, N2) 

1. Arguments 

Name Type Dimension Def in i t i on 

CHI R*S NGRDUP*NGROUP The f i s s i o n spectrum 

Nl 1*4 -- Equal t a NGRDUP 

N2 1*4 — Set equal to NGRDUP 

2. Common Blocks 

/MISC/ 

Variables used from this common block 

Name Type Definition 

NGROUP 1*4 Number of energy groups for the cross 
section set on XS.ISO 
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Local Variables 

Name 

J 

K 

Type 

1*4 

1*4 

Definition 

Group index on CHI 

Group index on CHI 

4. Functions and tasks performed by this subroutine 

VTOMTX is called by FRMMTS and RDISO to convert a fission spectrum 

vector to a fission spectrum matrix. 

5. Subprograms called by this subroutine - None 

6. Subprograms calling this subroutine 

FRMMTS 

7. Error messages generated by this subroutine - None 

Subroutine WRTMIN (J, XA, XTOT, XREM, STR, XFIS, XFISNU, ZMCHI, XSCT, 
PXFISN, ZDMCHI, NGRP) 

1. Arguments 

Name Type Dimension Definition 

J 1*4 -- Current group number 

XA R*S -- The,absorption cross section for a 
given material and group 

XTOT R*8 -- Total cross section for a given 
material and group 

XREM R*8 -- The removal cross section for a 
given material and group 



Name 

STR 

XFIS 

XFISNU 

ZMCHI 

XSCT 

PXFISN 

ZDMCHI 

NGRP 

I. Common 

Type 

R*S 

R*8 

R*8 

R*8 

R*8 

R*S 

R*8 

1*4 

1 Blocks 

Dimension 

NGROUP 

NGROUP 

NGROUP 

MCHI*NGRDUP 

USCTP*NGRDUP 

NGROUP 

NGROUP*NFAM 

-

Definition 

The transport cross section for a 
given material 

The fission cross section for a 
given material 

The nu times fission cross section 
for a given material 

The fission spectrum for a given 
material 

The total scattering cross section 
for a given material 

The prompt fission reaction ra te 
for a given material 

The prompt fission spectrum for a 
given material 

Equal to NGRDUP 

/ivlATl/ 

Variables used from this common block 

Name 

LSCATl 
mi 
1*4 

Definition 

Length of the scattering cross section 
record for a given material written onto 
XS.M.MIN 

/DSNUMl/ 

Variables used from this common block 

Name Type Definition 

NUM3 1*4 DSRN o f X S . D E U Y 

NUMS 1*4 DSRN o f XS.M.MIN 
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/FUGS/ 

Var iables used from t h i s common block 

Name Type Definition 

MCHI 1*4 ivlaterial pron^it f ission spectrum flag: 
MCHI=0, if th is material has no f ission 

spectrum 
MCHI=-1, if th is material uses the set 

fission spectrum 
MCHI=1, if th is material has a f ission 

spectrum vector 
MCHI=NGRDUP, if th is material has a fission 

spectrum matrix 

/DEUYl/ 

Variables used from this common block 

Name Type Definition 

NFAM 1*4 Number of families of delayed neutrons 

3. Local Variables 

Name Type Definition 

I 1*4 Writing index 

4. Functions and tasks performed by this subroutine 

WRTMIN is called by FRMMAT to write the cross section records onto 

XS.M.MIN. 

5. Subprograms called by this subroutine - None 

6. Subprograms calling this subroutine 

FRMMAT 

7. Error messages generated by this subroutine - None 
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5. HDMDG (NUCOOl) Common Block Descriptions 

This section provides more detailed information about the comncn 

blocks used by the HDMDG (NUCOOl) subprograms. The comnon blocks appear 

in alphabetical order by name. 

For each common block, a l l variables are l i s t ed in order of appearance 

in the block by name and type, and the definit ion of each is given. In 

addition, there appears for each variable a l i s t of the subprograms 

in which the value of the variable is set or a l tered. 

A special case i s the /ARRAY/ common block, which contains the 

container array A used by the dyanmic storage allocation module POINTR 

(See ANL-7711 of th is ser ies . ) Section 6 contains a l i s t of the names 

of a l l arrays which may be defined in the container array a t any point 

in the exeuction of the modtile. 
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/ALFNMl/ 

Name 

DBLANK 

QZERO 

mi 
R*8 

1*4 

Subprograms 
where values 
are set 

or modified 

BLOCK DATA 

BLOCK UTA 

Definition 

Blank characters 

Contains the integer 0 

/ARRAY/ 

Name Type 

A(IOOOO) R*8 

IA(2S00) 1*4 

Subprograms 
where values 

a r e se t 
or modified 

POINTR 
XSISO 
RWSCT 
BHDMDG 
XSCANI 
XSMANI 
XSCAUX 
XSMAUX 
XSCMIN 
XSMMIN 
MIXANI 
MIXMTl 
RWISOS 
RWISO 
RWIXS 
RWSBLK 
MIXMT2 
FRIvMTS 
RDISO 
FRMMAT 
FRMSCT 
MIXAUX 

POINTR 
XSISO 
BHDMDG 
XSCMIN 
XSlvMIN 

Definition 

Container array for the variably 
dimensioned arrays 

Temporary storage for integer arrays 
A(7501) i s equivalenced to AI (1) 
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Name 

DANISO 

UIMDE 

DCHI 

DCSCAT 

DDDINA 

DDIMIX 

DDINAM 

DDITBL 

DDMTBL 

DE 

DILOC 

DLNDN 

DLNUP 

DIMIIX 

DMNDN 

DMNUP 

DMSPEC 

DNDN 

DNUP 

DPXFIS 

DPXFN 

DQCSPE 

Type 

R*8 

R*S 

R*8 

R*8 

R*S 

R*S 

R*8 

R*S 

R*S 

R*S 

R*8 

R*8 

R*8 

R*8 

R*S 

R*8 

R*8 

R*8 

R*8 

R*S 

R*S 

R*8 

Subprograms 
where va lues 

a r e s e t 
or modified 

BLOCK DATA 

BLOCK DATA 

BLOCK DATA 

BLOCK DATA 

BLOCK DATA 

BLOCK DATA 

BLOCK DATA 

BLOCK DATA 

BLOCK DATA 

BLOCK DATA 

BLOCK DATA 

BLOCK U T A 

BLOCK U T A 

BLOCK U T A 

BLOCK U T A 

BLOCK U T A 

BLOCK DATA 

BLOCK U T A 

BLOCK U T A 

BLOCK DATA 

BLOCK DATA 

BLOCK U T A 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

D e f i n i t i o n 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

c h a r a c t e r s ANISO 

c h a r a c t e r s AIMDEN 

c h a r a c t e r s CHI 

c h a r a c t e r s CSCAT 

c h a r a c t e r s DDINAM 

c h a r a c t e r s DIMIX 

c h a r a c t e r s DINAM 

c h a r a c t e r s DITBL 

c h a r a c t e r s DMTBL 

c h a r a c t e r E 

c h a r a c t e r s ILOC 

c h a r a c t e r s LNDN 

c h a r a c t e r s LNUP 

c h a r a c t e r s DNWIX 

the c h a r a c t e r s MNDN 

the 

the 

the 

the 

the 

the 

the 

c h a r a c t e r s MNUP 

c h a r a c t e r s MSPEC 

c h a r a c t e r s NDN 

c h a r a c t e r s NUP 

c h a r a c t e r s PXFISN 

c h a r a c t e r s PXFN 

c h a r a c t e r s QCSPEC 
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Name 

DQDLOC 

DREM 

DSCAP 

DSCAT 

DSENR 

DSETCH 

DSINR 

DSNALF 

DSNP 

DSN2NR 

DSTR 

DU 

DWl 

DVOLFR 

DVEL 

DXA 

DXEL 

DXFIS 

DXFISN 

DXFN 

DXINEL 

DXN2N 

DXREM 

Type 

R*S 

R*S 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*S 

R*8 

R*S 

R*8 

R*8 

R*8 

R*8 

R*S 

R*8 

R*8 

R*8 

R*S 

R*8 

R*8 

R*S 

Subprograms 
where va lues 

a r e se t 
or modified 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK DATA 

BLOCK U T A 

BLOCK U T A 

BLOCK U T A 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Definition 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

QDLOC 

REM 

SCAP 

SCAT 

SENR 

SETCHI 

SINR 

SNALF 

SNP 

SN2NR 

STR 

character U 

characters WI 

characters 

characters 

VOLFRC 

VEL 

characters XS 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

XEL 

XFIS 

XFISNU 

XFN 

XINEL 

XN2N 

XREM 



Name 

DXSCT 

DXTER 

DXTIR 

DXTN2N 

DXTOT 

DZDMCH 

DZDNCH 

DZDNFR 

DZDNYL 

DZICHI 

DZIXS 

DZMCHI 

Type 

R*8 

R*8 

R*S 

R*8 

R*8 

R*8 

R*S 

R*8 

R*8 

R*8 

R*8 

R*8 

Subprograms 
where va lues 

a r e s e t 
or modified 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK UTA 

BLOCK DATA 

BLOCK U T A 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Definition 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

characters XSCT 

characters XTER 

characters XTIR 

characters XTN2NR 

characters XTOT 

characters 

characters 

characters 

characters 

characters 

characters 

characters 

ZDMCHI 

ZDNCHI 

ZDNFRC 

ZDNYLD 

ZICHI 

ZIXS 

ZMCHI 

/ARRAY3/ 

Name mi 
DDCTBL R*8 

/COMPl/ 

Name Type 

LELC 1*4 

Subprograms 
where values 
are set 

or modified 

BLOCK UTA 

Subprograms 
where values 
are set 

or modified 

MIXAUX 

Definition 

Contains the characters DCTBL 

Definition 

Maximum order plus one of the 
e las t ic scattering cross sections 
for a given composition on XS.C.AUX 
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Name 

LINC 

LN2NC 

USCTl 

LSCTl 

MAXUPl 

NCMP 

NFCMP 

NUPl 

NUMANI 

Type 

1*4 

1*4 

1*4 

1*4 

Subprograms 
where values 

are set 
or modified 

MIXAUX 

MIXUAX 

MIXANI 

Rmux 

1*4 

1*4 

1*4 

1*4 

1*4 

QCSLTH 1*4 

QCLNO 1*4 

MIXAUX 

MIXANI 

HDMDG 

MIXMIN 

MIXAUX 
RWAUX 

MIXANI 

HDMDG 

MIXANI 
MIXAUX 

Definition 

Maximum order plus one of the 
inelas t ic scattering cross sections 
for a given composition on XS.C.AUX 

Maximum order of N2N scattering 
for a given composition 

Length of the scattering vector for 
a given anisotropic composition 

Length of the scattering cross 
section vector for a given 
composition on XS.C.AUX 

Maximum number of groups of up-
scattering for the anisotropic 
conqjositions 

Number of composition names in the 
array DCTBL 

Number of fissionable compositions 
on XS.C.MIN 

The number of groups of upscattering 
for a given composition on XS.C.AUX 

Number of anisotropic conpositions 
on XS.C.ANI 

Number of material names in the 
array DNWIX 

Maximum order of scattering plus 
one for the anisotropic compositions 

/DEUYl/ 

Name Type 

NFAM 1*4 

NFISO 1*4 

Subprograms 
where values 

are set 
or modified 

HDMDG 
MIXMT2 

MIXMr2 

Definition 

Number of families of delayed 
neutrons 

Number of fissionable isotopes with 
delayed neutrons 



231 

/DSNAMl/ 

Name 

DNAM2 

DNAM3 

DNAM4 

DNAM5 

DNAM6 

DNAM7 

DNAMS 

DNAM9 

DNAMIO 

DNAMll 

DNAML 2 

DNAMl 3 

DNAM14 

DNAMl 5 

DNAML 6 

Type 

R*8 

R*8 

R*8 

R*S 

R*8 

R*8 

R*8 

R*8 

R*S 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

Subprograms 
where va lue s 

a r e s e t 
or modified 

BLOCK UTA 

BLOCK UTA 

BLOCK DATA 

BLOCK U T A 

BLOCK U T A 

BLOCK U T A 

BLOCK U T A 

BLOCK U T A 

BLOCK U T A 

BLOCK U T A 

BLOCK DATA 

BLOCK U T A 

BLOCK U T A 

BLOCK U T A 

BLOCK U T A 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contains 

Contaips 

Contains 

Contains 

D e f i n i t i o n 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

the 

c h a r a c t e r s B.HDMDG 

c h a r a c t e r s XS.DEUY 

c h a r a c t e r s XS.ISO 

c h a r a c t e r s XS.IS02 

c h a r a c t e r s XS.M.ANI 

c h a r a c t e r s XS.M.AUX 

c h a r a c t e r s XS.M.MIN 

c h a r a c t e r s SCROOl 

c h a r a c t e r s SCRO02 

c h a r a c t e r s XS.C.ANI 

c h a r a c t e r s XS.C.AUX 

c h a r a c t e r s XS.C.MIN 

c h a r a c t e r s XS.C.ANI 

c h a r a c t e r s XS.C.AUl 

c h a r a c t e r s XS.C.MIl 

/DSNUML/ 

Name 

NUM2 

NUM3 

NUM4 

NUMS 

Type 

R*S 

R*8 

R*8 

R*8 

Subprograms 
where va lues 

a r e se t 
or modified 

HDMDG 

MIXMTl 
MIXMT2 

MIXMTl 
MIXMr2 

MIXMTl 

D e f i n i t i o n 

DSRN of B.HDMDG 

DSRN of XS.DEUY 

DSRN of XS.ISO 

DSRN of XS.IS02 
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Name 

NUM6 

NUM7 

NUMS 

NUM9 

NUMIO 

NUMII 

NUMl 2 

NUM13 

Type 

R*S 

R*8 

R*8 

R*8 

R*8 

R*S 

R*8 

R*8 

Subprograms 
where values 
are set 

or modified 

HDMDG 
MIXMr2 

HDMDG 
MIXMT2 

HDMDG 
MIXMT2 

RWISO 

RWISOS 

HDMDG 

HOMDG 

HDMDG 

D e f i n i t i o n 

DSRN of XS.M.ANI 

DSRN of XS.M.AUX 

DSRN of XS.M.MIN 

DSRN of SCROOl 

DSRN of SCR002 

DSRN of XS.C.ANI or XS.C.ANI 

DSRN of XS.C.AUX or XS.C.AUl 

DSRN of XS.C.MIN or XS.C.MIl 

/FUGS/ 

Name 

ISCHI 

Type 

1*4 

ICHI 1*4 

Subprograms 
where va lues 

a r e se t 
or modified 

RWISOS 
RWSBLK 

RWISOS 
RWISO 
RDISO 

Definition 

Isotope set fission spectrum flag: 
ISCHI=0, i f there is no isotope 

set f ission spectrum 
ISCHI=1, i f the isotope set 

f ission spectrum is a 
vector 

ISCHI=NGRDUP, i f the isotope set 
f ission spectrum is a 
matrix 

Isotope fission spectrum flag: 
ICHI=0, if th is isotope has no 

fission spectrum 
ICHI=-1, i f th is isotope uses the 

set f ission spectrum 
ICHI=1, i f this isotope has a 

fission spectrum vector 
ICHI=NGROUP, i f th is isotope has 

a fission spectrum matrix 



233 

Name 

MSCHI 

Type 

1*4 

Subprograms 
where values 
are set 

or modified 

HDMDG 
RWISOS 
MIXMT2 

MCHI 1*4 RWISOS 
FR^WTS 
MIXMIN 

QCSCHI 1*4 HDMDG 

QCCHI 1*4 MIXMIN 

Definition 

Pronpt material set fission spectrum 
flag: 
MSCHI=0, i f there is no material 

set fission spectrum 
MSCHI=1, i f the material set 

fission spectrum is 
a vector 

MSCHI=NGROUP, if the material 
set fission spectrum 
is a matrix 

Pron^it material fission spectrum 
flag: 
MCHI=0, if this material has no 

fission spectrum 
MCHI=-1, if this material uses 

the set fission spectrum 
MCHI=1, if this material has a 

fission spectrum vector 
MCHI=NGROUP, i f this material has 

a fission spectrum matrix 

Pron5)t composition set fission 
spectrum flag: 
QCSCHI=0, if there is no composi

tion set fission spectrum 
QCSCHI=1, if the composition set 

, fission spectrum is a 
vector 

QCSCHI=NGROUP, if the composition 
set fission spectrum is 
a matrix 

Pronpt composition fission spectrum 
flag: 
QCCHI=0, i f the composition is 

non-fissionable 
QCCHI=1, if this composition has 

a fission spectrum vector 
QCCHI=NGROUP, i f th is composition 

has a fission spectrum 
matrix 

QCCHI=-1, if th is composition uses 
the set fission spectrum 
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Name Type 

QCVT 1*4 

QEND 1*4 

QCHK 1*4 

QDEUY 1*4 

Subprograms 
where values 

are set 
or modified 

RWISOS 
CHICHI 

MIXMTl 
RWISOS 

RDISO 

F lag : 
QCVT=0, 

QCVT=1, 

MIXANI 
FRMMTS 
MIXAUX 
MIXMIN 

Flag: 
QEND=0, 

QEND=1, 

Definition 

if a l l the fission spectrums 
are identical vectors 
i f the fission spectrum 
vectors must be converted 
to fission spectrum 
matrices 

if th is is not the las t 
isotope used in th is 
material 
if this is the last 
isotope used in this 
material 

Flag: 
QCHK=0, if RWISOS is to skip the 

call to CHKCHI 
QCHK=1, if RWISOS is to call 

CHKCHI 

Flag: 
QDELAY=0, if there are no delayed 

neutrons 
QDEUY=1, if there are delayed 

neutrons 

/HMGTIM/ 

Name Type 

TIMEI R*4 

TIME2 R*4 

TIMES R*4 

Subprograms 
where values 

are set 
or modified 

HDMDG 

HDMDG 

HDMDG 

Definition 

Initial time used to calculate 
the execution time in entire 
module 

The earlier time used to calculate 
the execution time in a module 
substep or segment 

The later time used to calculate 
the execution time in a module 
substep or segment 
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Name 

LEL 

LIN 

LN2N 

LELUP 

LELDN 

LINUP 

LINDN 

LN2NUP 

IDN 

lUP 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Subprograms 
where values 

are set 
or modified 

RWISOS 
RWISO 
RDISO 

RWISOS 
RWISO 
RDISO 

RWISOS 
RWISO 
RDISO 

RWIXS 
FRMSCT 

RWIXS 
FRMSCT 

RWIXS 
FRMSCT 

RWIXS 
FRMSCT 

RWIXS 
FRMSCT 

RWISOS 
RWIXS 
RWISO 

RWISOS 
RWIXS 
RWISO 

Definition 

Order of e las t ic scattering plus 
one for a given isotope 

Order of inelas t ic scattering 
plus one for a given isotope 

Order of N2N scattering plus 
one for a given isotope 

Number of groups of e las t ic 
upscattering for a given isotope 
order and group 

Number of groups of e las t ic 
downscattering for a given 
isotope order and group 

Number of groups of inelast ic 
upscattering for a given isotope, 
order and group 

Number of groups of inelast ic 
downscattering for a given isotope 
order and group 

Number of groups of N2N upscattering 
for a given isotope, order and 
group 

Maximum number of groups of 
dovnscattering for a given isotope 

Maximum number of groups of up-
scattering for a given isotope 
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Name 

ILNO 

NISO 

NIS02 

Type 

1*4 

1*4 

1*4 

Subprograms 
where va lues 

a r e se t 
or modified 

RDISO 

MIXMTl 

MIXMTl 

Definition 

The maximum of LIN, LEL, and LN2N 

Number of isotopes on data set 
XS.ISO 

Number of isotopes on data set 
XS.ISD2 

/MATI/ 

Name 

USCAT 

LSCATl 

LSCAT2 

Type 

1*4 

1*4 

1*4 

Subprograms 
where va lues 

a r e se t 
or modified 

MIXANI 
FRMMTS 

MIXANI 
FRl^lAT 

FRMMAT 

Definition 

The scattering vector length for 
a given material and order 

Length of the scattering cross 
section l i s t for a given material 
and written onto XS.M.MIN 

Length of the scattering cross 
section l i s t for a given material 
and scattering order written onto 
XS.M.AUX 

LELM 

LINM 

LN2NM 

MSLTH 

1*4 

1*4 

1*4 

1*4 

RWISOS 
FRMMTS 
MIXAUX 

RWISOS 
FRI^TTS 
MIXAUX 

RWISOS 
FRMTS 
MIXAUX 

MIXMTl 

Order of e las t ic scattering plus 
one for a given material 

Order of inelas t ic scattering plus 
one for a given material 

Order of N2N scattering plus 
one for a given material 

Number of material names in the 
array D1*1IX 
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Name 

MAXUP 

MAXDN 

MLNO 

MAXLNO 

MAXSCT 

MAT 

NFMAT 

NUMANI 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Subprograms 
where values 
are set 

or modified 

MIXANI 
MIXAUX 
MIXMIN 
RWISOS 
FRMMTS 

RWISOS 
MIXMIN 
FRMVITS 
MIXAUX 

MIXANI 
RWISOS 
MIXAUX 

HDMDG 
RWISOS 

HDMDG 
RWISOS 

HOMDG 
MIXMTl 

HDMDG 
RWISOS 

HDMOG 
RWISOS 

D e f i n i t i o n 

Maximum number of groups of 
u p s c a t t e r i n g for a given m a t e r i a l 

Maximum number of groups of down-
s c a t t e r i n g for a given m a t e r i a l 

Maximum order of s c a t t e r i n g p lu s 
one for a given m a t e r i a l 

Ecjual to the maximum order of 
s c a t t e r i n g p lu s one for the m a t e r i a l s 
da t a s e t s 

Equal t o MAXUPG p lus MAXDNG+1 

Number of m a t e r i a l s on the m a t e r i a l s 
d a t a s e t s 

Number of f i s s i o n a b l e m a t e r i a l s 
on XS.M.MIN 

Number of m a t e r i a l s wi th a n i s o t r o p i c 
s c a t t e r i n g on da t a se t XS.M.ANI 

/MAT2/ 

Name Type 

Q\NI 1*4 

Subprograms 
where values 
are set 

or modified 

HDMDG 

D e f i n i t i o n 

Flag s e t to the DSRN of XS.M.ANI 
equal t o N2: QANI=0, XS.M.ANI i s 

not formed 
QANI/0, XS.M.ANI i s 

formed 
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Name 

QAUX 

Q^IN 

Type 

1*4 

1*4 

Subprograms 
where values 

are set 
or modified 

HDMDG 

HDMDG 

Definition 

Flag set to the DSRN of XS.M.AUX, 
equal to N3: QAUX=0, XS.M.AUX is 

not formed 
QAUXî O, XS.M.AUX is 

formed 

Flag set to the DSRN of XS.M.MIN 
equal to N3: QMIN=0, no XS.M.MIN 

is formed 
(^INi^O, XS.M .MIN is 

formed 

/IvlISC/ 

Name 

LENGTH 

NGROUP 

IDLDCH 

IZICHI 

LSTLOC 

NGRPl 

I W l 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Subprograms 
where va lues 

a r e se t 
or modified 

RWISO 
RDISO 

HDMDG 
MIXMTl 

MIXMTl 
RWISOS 

MIXMTl 
RWISOS 

HOMDG 
MIXMTl 
MIXMT2 

MIXMTl 

FRMSCT 

NUP 1*4 Rmux 

Definition 

Length of the principal non-scatter
ing cross section record for a 
given isotope on XS.IS02 

Number of energy groups for the 
cross section set on XS.ISO 

Temporary pointer for the variably 
dimensioned array SETCHI 

Temporary pointer for the variably 
dimensioned array ZICHI 

Last used location of the container 
array A 

Equal to NGROUP plus one 

The pointer for the variably 
dimensioned array WI 

Number of groups of upscattering 
for a given material and order on 
XS.M.AUX 
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Name Type 

LSCAT 1*4 

Subprograms 
where values 
are set 

or modified 

Rmux 

Definition 

Length of the scattering cross 
section vector for a given material 
and order on XS.M.AUX 

/MISC2/ 

Name Type 

MAXUPG 1*4 

MAXDNG 1*4 

Subprograms 
where values 
are set 

or modified 

HDMDG 

HDMDG 

Definition 

Maxinum number of groups of up-
scattering on the material data sets 

Maximum number of groups of down-
scattering on the material data sets 

/MSIZE/ 

>bme Type 

MAXSIZ 1*4 

Subprograms 
where va lue s 

are set 
or modified 

HDMDG 

Definition 

Maximum size of the container 
array »A 

/QREC/ 

Name Type 

QREC 1*4 

Subprograms 
where values 

are set 
or nodified 

FRMMTS 
RDISO 

Definition 

The number of the record a t which 
data set XS.DEUY is currently 
positioned 
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6. HDMOG (NUCOOl) Dynamic Storage Array Allocation 

This section describes all arrays which may be defined by this module 

in comnnn block /ARUY/A, using the facilities of the dynamic storage 

allocation module POINTR (See ANL-7711.) The arrays are listed in 

alphabetical order by the name given them in the POINTR name table. For 

each array, the following information is given: 

1. Type 

2. Dimension, in terms of module variables 

3. Names of subprograms where action i s taken that affects the status 

of the array in the container, followed in parentheses by the action that 

is taken in the subprogram. (Here, significant POINTR ca l l s are generally 

PUTPNT, which allocates space in the container for the array; REDEF, which 

sets aside space if the array is not present or redefines i t s space alloca

tion if i t i s ; and WIPOUT, which removes the array from the name table , 

thus making i t inaccessible. The meaning of any other POINTR ca l l s 

l is ted can be found in the POINTR documentation.) 

4. Names of subprograms in which the value of elements of the array 

are set or al tered. 

5. The definition of the array contents. 

If the meaning of a variable used as the dimension of an array 

is not known, i t can be found in the subprogram in which a ca l l to PUTPNT 

or REDEF is made for tliat array. 



Array 
Name 

DANISO 

UTMDE 

Type 

R*S 

R*8 

Dimension 

NGROUP 

MSLTH 

Subprograms 
issuing 

significant 
POINTR calls 

MIXMT2(PUTPNT) 

Subprograms 
where values 
are set 

or modified 

FRMMTS 
FRMMAT 

MIXMTl (PUTPNT) RWISOS 

DCHI 

DSCAT 

DDCTBL 

R*8 

R*S 

R*8 

NGROUP* 
NGROUP 

L1*(MAXLND 
-1) where 
Ll = 
(MAXSIZ -
LSTLOC)/ 
IvlLNO 

NCMP 

HDMDG(PUTPNT) 

m 

HDMDG(PUTPNT) 
MIXANI(WIPOUT) 

HDMDG (PUTPNT) 

MIXMIN 
FINCHI 
FRMCHI 
VTOMTX 

RDANI 
RDSCTl 
MIXANI 
RDMIN 

RDSPEC 

D e f i n i t i o n 

Array ANISO - the i s o t o p i c 
e l a s t i c s e l f - s c a t t e r i n g c r o s s 
s e c t i o n c o n s i s t e n t w i th the 
a n i s o t r o p i c t o t a l c r o s s - s e c t i o n 

The a r r a y ATMDEN, the atomic 
d e n s i t y t a b l e in r eco rd type 2 
of B.HDMDG. Atomic d e n s i t i e s 
in a given m a t e r i a l 

CHI 

SCAT, temporary name for read ing 
severa l a r r a y s XINEL, XEL, 
XN2N 

Array DCTBL, which c o n t a i n s the 
l a b e l s of composi t ions for 
record type 4 of B.HD^DG 

DDDINA R*8 NFISO MIXMr2 (PUTPNT) FRM[4TS DDINAM 



Array 
Name 

DE 

DDIMIX 

Type 

R*8 

R*8 

Dimension 

NGRPl 

MSLTH 

Subprograms 
issuing 

significant 
POINTR calls 

MIXMTl (PUTPNT) 
MIXMIl (WIPOUT) 

Subprograms 
where values 
are set 

or modified 

RWSBLK 

MIXMTl (PUTPNT) RWI9DS 

DDINAM 

DDITBL 

DDI*1IX 

D m i B L 

DILOC 

R*S 

R*S 

R*S 

R*8 

1*4 

NIS02 

NIS02 

QCSLTH 

NMAT 

NI9D2 
NISO 

MIXMTl(PUTPNT) 
MIXMr2 (REDEF) 

MIX^fTl (PUTPNT) 
MIXMr2(WIPOUT) 

HDMDG(PUTPNT) 

HCMOG (PUTPNT) 
HCMOG(WIPOUT) 
MIXMTl (PUTPNT) 

MIXMTl (PUTPNT) 
MIXMT2 (REDEF) 

RWISOS 
RWSBLK 
FRNWTS 

RWISOS 

RDSPEC 

RDSPEC 
RWISOS 

RWSBLK 

D e f i n i t i o n 

Array E, the energy boundary 
a r r ay in XS.ISO record 3 

Array DIMIX, the mix t a b l e in 
record type 2 of B.HDMDG also 
conta ined as DMTABLl in record 
type 4 of B.HDMDG 

Array DINAM - con t a in s the names 
of a l l the i so topes on XS.I9D 
a l so c a l l e d a r r a y ISONME r e c . 2 , 
in B.HDMDG 

Array DITBL, the l i s t of a l l 
i so topes used in t h i s module; 
each l a b e l appears once in record 
type 2 of B.HDMDG 

Array DNMIX, the mix t a b l e in 
record type 4 of B.HDMDG 

Contains the a r r a y DMTBL, m a t e r i a l 
l a b e l s of record type 2 of B.HDMOG, 
con ta in ing d i s t i n c t names of t he 
def ined m a t e r i a l s 

Array ILOC c o n t a i n i n g the number 
of r e co rds to sk ip from the 
beginning of the second f i l e of 
XS.ISO to access a given i so tope 
r eco rd 



Array 
Name 

DLNDN 

DLNUP 

DMNDN 

DNDN 

DNUP 

Type D i m e n s i o n 

1*4 MAXLNO 

1*4 NGRDUP 

DMNUP 1*4 NGRDUP 

DMSPEC 1*4 NMAT 

Subprograms 
issuing 

significant 
POINTR calls 

MIXMT2(PUTPNT) 

Subprograms 
where values 
are set 

or modified 

FRMSCT 
FRM^'S 

1*4 ivlAXLND MIXMr2 (PUTPNT) FRMSCT 
FRMMTS 

MIXMT2 (PUTPNT) FRMSCT 
FRM^S 

MIXMT2 (PUTPNT) FRMSCT 
FRMMTS 

MIXMTl(PUTPNT) RWISOS 

1*4 NGROUP HOMDG(PUTPNT) MIXMIN 

1*4 NGROUP HDMDG (PUTPNT) MIXMIN 

D e f i n i t i o n 

Array LNDN, the number of 
groups of downsca t te r ing for 
a given m a t e r i a l and group 

Array LNUP, the number of 
groups of u p s c a t t e r i n g for a 
given m a t e r i a l and group 

Array MNDN, the number of 
groups of downsca t te r ing for 
a given m a t e r i a l and group, 
r e c . 3 , XS.C.MIN 

Array IvlNUP, the number of 
groups of u p s c a t t e r i n g for a 
given m a t e r i a l and group, r e c . 
3 , XS.C.MIN 

The a r r a y MSPEC, the number of 
i so topes comprising each 
m a t e r i a l - r eco rd type 2 of 
B. HDMDG 

Array NDN, the number of 
groups of downsca t te r ing given 
on a l l r e co rds of type 4 for 
a given composit ion 

Array NUP the number of groups 
of u p s c a t t e r i n g given type 4 
r eco rds of XS.C.MIN for a 
given composit ion 



Array 
Name 

DPXFIX 

DPXFN 

Type 

R*8 

R*8 

Dimension 

NGROUP 

NGROUP 

Subprograms 
issuing 

significant 
POINTR calls 

MIXMr2 (PUTPNT) 

HDMDG(PUTPNT) 

Subprograms 
where values 
are set 

or modified 

FRMMAT 

MIXMIN 
RDMIN 

DQDLOC 1*4 

DQCSPE 

DREM 

DSCAP 

NFISO MIXMr2 (PUTPNT) FRNMTS 

1*4 NCMP 

R*8 NGROUP 

R*8 NGROUP 

HDMDG(PUTPNT) 

HDMDG (PUTPNT) 
MIXAUX(WIPOUT) 

HDMDG(PUTPNT) 
MIXMr2 (PUTPNT) 
MIXAUX (WIPOUT) 

RDSPEC 

RDSCTl 

MIXAUX 
FRNMTS 
FRNWAT 

Def in i t i on 

Array PXFISN, the prompt 
f i s s i o n r e a c t i o n r a t e for a 
given m a t e r i a l 

PXFN - the number of prompt 
neut rons emit ted per f i s s i o n 
t imes XF 

Array QDLOC conta in ing the 
number of r ecords to skip from 
the beginning of the second 
f i l e of XS.DEUY to access 
of a given iso tope 

Array MCSPEC the number of 
m a t e r i a l s comprising each 
composit ion of r ecords in 
B. HDMDG 

Array REM read from XS.M.AUX 

Array SCAP of record type 2 
in XS.C.AUX, cap tu re (n,^) 
cross section 



Subprograms Subprograms 
issuing where values 

are set Array 
Name 

DSCAT 

DSETCH 

DSENR 

DSINR 

DSNALF 

Type 

R*8 

R*S 

R*8 

R*8 

R*S 

D i m e n s i o n 

(MAXSIZ-
LSTLOC) 
/IvlAXLND 
L1*NGRDUP 
MAXSIZ-
LSILOC 
w h e r e L l= 
(MAXSIZ-
LSILOC)/ 
(4*NGRDUP 
+3) 

NGROUP* 
NGROUP 
NGROUP* 
NGRDUP 
NGRDUP 

Ll 

Ll 

NGROUP 

s i g n i r i c a u L 
POINTR c a l l s 

MIXAUX (WIPOUT) 
MIXANI(WIPOUT) 
HDMDG (PUTPNT) 
HDMDG(PUTPNT) 
HDM:)G (PUTPNT) 

HDMDG (PUTPNT) 

MIXMTl (PUTPNT) 

MIXMT2(REDEF) 
MIXMT2 (WIPOUT) 

MIXMr2 (PUTPNT) 

MIXMT2 (PUTPNT) 

HDMDG (PUTPNT) 
MIXMr2(PUTPNT) 
MIXAUX (WIPOUT) 

or modified 

RDANI 
RDSCTl 
MIXMIN 

RDCHI 
VTOMTX 

FRMMAT 

FRNMAT 

FRNMTS 
MIXAUX 

Definition 

Array SCAT(K,J) of record 
type 3 in XS.C.ANI, to ta l 
anisotropic cross section . 
for order L into group J 
from the group indexed by K 

Array SETCHI - the isotope 
set f ission spectrum 

Array SENR the location removal 
cross section for a given 
material 

Array SINR, the inelas t ic 
removal cross section for a 
given material 

Array SNALF in record type 2 
of XS.CAUX, the (n,a) cross 
section 



Array 
Name 

DSNP 

DSN2NR 

DSTR 

DU 

DVEL 

DVOLFR 

Type Dimension 

R*S NGRDUP 

R*8 Ll 
where Ll = NGROUP 
or = 0 when MAXLNO^ 

R*S NGROUP 

R*8 NGRPl 

R*8 NGROUP 

R*S QCSLTH 

Subprograms 
issuing 

significant 
POINTR calls 

HDNDG (PUTPNT) 
MIXMT2(PUTPNT) 
MIXAUX(WIPOUT) 

MIXNITZ (PUTPNT) 

=0 

MIXMT2(PUTPNT) 
HDNDG (PUTPNT) 

MIXMTl(PUTPNT) 
MIXNiri (WIPOUT) 

MIXMTl(PUTPNT) 
MIXMTl(WIPOUT) 

HONDG (PUTPNT) 

Subprograms 
where values 
are set 

or modified 

FRMMTS 
FRMMAT 
MIXAUX 

FRMMAT 

MIXMIN 
RIWIN 
FRNMTS 
FRNMAT 

RWSBLK 

RWSBLK 

RDSPEC 

Definition 

Array SNP in record type 2 
of XS.C.AUX, the (n,p) cross 
section 

Array SN2NR, the N,2N removal 
cross section for a given 
material 

Array STR, the transport 
cross section for a given 
material 

Array U, the lethargy limit 
for each group 

Array VEL - the velocities 
for each group 

Array VOLFRC volume fractions 
in output record type 4 of 
B. HDNDG 



Array 
Nane 

DWl 

DXA 

DXEL 

DXFIS 

DXFISN 

DXFN 

Type 

R*8 

R*8 

D i m e n s i o n 

MAXSIZ+l 
-LSTLOC 
3*NGR0UP 
(3+NFAM)* 
NGRDUP+6 
MAXSCT 

NGROUP 

R*8 L1*NGRDUP 
L1+(MAXSIZ-LSTLOC) 
/ (4*NGROUP+3) 

ivlAXSCT* 
NGROUP* . 

R*S 

R*8 

R*S 

NIAXLNO 

NGROUP 

NGROUP 

NGROUP 

Subprograms 
i s s u i n g 

s i g n i f i c a n t 
POINTR c a l l s 

MIXMTl (PUTPNT) 

HCMOG (PUTPNT) 
HOMDG (PIrrPNT) 

MIXMT2(REDEF) 
MIXAUX (WIPOUT) 

HDNDG (PUTPNT) 

HDMDG (PJJTPNT) 

MIXMT2 (PUTPNT) 
MIXUAX(WIPOUT) 

MIXMT2(PUTPNT) 
HDNDG (PUTPNT) 

MIXNfr2 (PUTPNT) 
HDMDG (PUTPNT) 

MIXMr2(PUTPNT) 
HDNDG (PUTPNT) 

S u b p r o g r a m s 
where va lues 

a r e se t 
o r modified 

MIXMIN 
RWUPDN 
RDSCT 
MIXAUX 
RDMIN 

MIXMIN 
RDMIN 
FRMMAT 

MIXAUX 
RDSCTl 
FRNMIS 
RDSCT 

MIXMIN 
ROvlIN 
FRMMTS 
FRNMAT 

MIXMIN 
RDMIN 
FRNMTS 
FRMMAT 

RDNIIN 
FRMMAT 

Definition 

Array WI used as a temporary 
buffer into which isotope 
scattering records are read 

Group absorption cross section 
quantity XA 

Scattering block array XEL 
the e las t ic scattering cross 
section in record type 5 of 
XS.C.AUX 

Array XFIS - f ission cross 
section for a given material 

Array XFISNU, the nu times 
fission cross section for a 
given material 

Quantity XF, the f ission cross 
section for a group 



Array 
Name 

DXINEL 

Type 

R*8 
R*8 

where 

Dimension 

L1*NGR0UP 

Subprograms 
issuing 

significant 
POINTR cal ls 

HDNDG (PUTPNT) 
ivl«SCT*NGR0UPMIXMr2 (PUTPNT) 
*MAXLN0 MIXAUX(WIPOUT) 

L1+(MAXSIZ-LSTL0C)/(4*NGRDUP+3) 

Subprograms 
where va lues 

are set 
or modified 

RDSCT 
MIXAUX 
RDSCTl 
FRNMTS 
RDSCT 

DXN2N R*8 L1*NGR0UP HDNDG (PUTPNT) RDSCT 
R*S MAXSCT* MIXMr2 (PUTPNT) MIXAUX 

NGROUP* MIXAUX(WIPOUT) RDSCTl 
MAXLNO FRMMTS 

w h e r e L l = (MAXSIZ-LSTLOC)/(4*NGROUP+3) RDSCT 

Definition 

Inelastic scattering array 
XINEL of record type 4 in 
XS.C.AUX, the inelast ic 
scattering cross section into 
group J from the group indexed 
by K for a given scattering 
order 

Scattering block array XN2N 
of record type 6 in XS.C.AUX, 
the (n,2n) scattering cross 
section 

DXSCT R*8 f-lAXSCT* 
NGROUP 

MIXMT2(PUTPNT) FRMMAT Array XSCT, the tota l scat ter
ing cross section for a 
given material 

DXREM R*S NGROUP HDNDG (PUTPNT) MIXMIN 
REMIN 
FRNMAT 

XRENl, t h e r e m o v a l c r o s s 
section for a group 

DXTIR R*S (MAXSIZ-
LSTLOC) 
/(4*NGRDUP 
+3) 

HDNDG (PUTPNT) 
MIXAUX(WIPOUT) 

MIXAUX 
RDREM 

Scattering block array XTIR 
of record type 7 in XS.C.AUX 
tota l inelas t ic removal cross 
section 



Array 
Name 

DXTER 

DXTN2N 

DXTOT 

DZmCH 

DZDNFR 

DZDNYL 

DZICHI 

Type 

R*8 

R*8 

R*8 

R*S 

R*8 

R*8 

R*S 

D i m e n s i o n 

(MAXSIZ-
LSTLOC)/ 
(4*NGRDUP+3) 

(MAXSIZ-
LSTLOC)/ 
(4*NGROUP+3) 

NGRDUP 

NGROUP*NFAM 

NFAM 

NGROUP 

NGROUP* 
NGROUP 
NGROUP 

Subprograms 
i s s u i n g 

s i g n i f i c a n t 
POINTR c a l l s 

HDNDG (PUTPNT) 
MIXAUX(WIPOUT) 

HDNDG (PUTPNT) 
MIXAUX (WIPOUT) 

HDMDG(PUTPNT) 

MIXMT2(PUTPNT) 

MIXMr2 (PUTPNT) 

MIXNn'2 (PUTPNT) 

MIXNni (PUTPNT) 

MIXMT2(REDEF) 
MIXMT2 (WIPOUT) 

S u b p r o g r a m s 
where values 

are set 
or modified 

MIXAUX 
RDREM 

MIXAUX 
RDREM 

MIXMIN 
RDMIN 
FRNMAT 

RDMIN 
FRNMAT 

RDI9D 

RDISO 

RDCHI 

Definition 

Scattering block array XTER 
in record type 8 in XS.C.AUX 
- total elastic removal 
cross section 

Scattering block array XTN 
2 NR of record type 9 in 
XS.C.AUX the total (n2n) remov
al cross section 

Quantity XTOT, the total 
cross section for a group 

Array ZDMCHI, the delayed 
fission spectrum for a given 
material 

Array ZDNFRC, the fraction of 
the delayed neutron yield that 
goes into a given family 

Array ZDNYLD the delayed 
neutron yield for a given 
isotope 

Array ZICHI, the fission 
spectrum for a given isotope 



Array 
Name Type 

DZIXS R*8 

DZMCHI R*8 

DZDNCH R*8 

Dimension 

Subprograms 
issuing 

significant 
POINTR calls 

MIXMIl(PUTPNT) 

NGROUP* HOMDG(PUTPNT) 
NGRDUP 

MIXMT2 (PUTPNT) 

NGRDUP*NFAM HDNDG (PUTPNT) 

Subprograms 
where va lues 

a r e se t 
or modified 

RWIXS 
FRMMAT 

FRMCHI 
FRMMAT 
RIWIN 

MIXMIN 
RDMIN 

D e f i n i t i o n 

Array ZIXS, con ta in ing the 
n o n - s c a t t e r i n g c ro s s s ec t i on 
for a given iso tope for a 
given group 

Array ZMCHI, the delayed 
f i s s i o n spectrum for a given 
m a t e r i a l 

Array ZDNCHI, the delayed 
neutron f i s s i o n f r a c t i o n 
spectrum 
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7. HDMDG (NUCOOl) Data Set Usage 

This section contains descriptions of a l l ciata sets used by this module. 

For each data set used, the following information is given. 

1. The name of the data se t , i f i t i s an ARC System data se t , or a 

description of i t s contents and function if i t is a scratch ciata set used 

only within the module. 

2. The record structure of the data se t , if i t is a scratch data se t . 

3 . The names of the subprograms in which the ciata set is read and/or 

written, along with a l i s t of the record types which are read or written 

within each subprogram and the name of the variable which contains the 

reference number of the data se t . 

Complete descriptions of the record structure and contents of each ARC 

System data set can be found in ANL-7711 of this ser ies . 
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Name or d e s c r i p t i o n of da ta se t - B. HDNDG, Binary Input for C r o s s - s e c t i o n 
Homogenization 

Record s t r u c t u r e - ARC System data se t 

Read in 
subprograms 

BHDMDG 

HDNDG 

MIXNffl 

RDSPEC 

RWISOS 

Record types 

Material Mixture Control Data (type 1) 
Material Mixture Data (type 2) 
Composition Mixture Control Data (type 3) 
Composition Mixture Data (type 4) 

Conposition Mixture Control Data (type 3) 

Material Mixture Control Data (type 1) 

Con̂ xDsition Mixture Data (type 4) 

Material Mixture Data (type 2) 

Written in subprograms - None 

Reference 
variable 

NUM2 

NUM2 

NUM2 

NUM2 

NUM2 

Name or description of data set SCROOl, A temporary data set which 
accumulates and holds for l a te r use, 
the scattering data for each isotope as 
i t i s defined. 

Record structure - NISO blocks of data each contaming 1 record of types 
1 and 2. Record type 1 contains an isotope name, DINME. Record type 2 
contains scattering data for that isotope each consisting of: 

ICHI - fission spectrum flag for that isotcjpe 
LIN - inelast ic scattering order of isotope 
LEL - e las t ic scattering order of isotope 
LN2N - N2N scattering order of isotope 
lUP - maximum number of groups of upscattering fer isotope 
IDN - maximum number of groups of dovnscattering for isotope 

Read in 
subprograms 

RWISOS 

Record types 

NISO of Name (type 1) 
NISO of Scattering Data (type 2) 

Reference 
variable 

NUM9 
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Written in 
subprograms 

RWISO 

Record types 

NISO of Name (type 1) 
NISO of Scattering Data (type 2) 

Reference 
variable 

NUM9 

Name or description of data set SCRO 02, a temporary (iata set used to 
store material scattering data as i t i s 
accumulated for l a t e r use. 

Record structure - NMAT scattering records each consisting of 
MLNO - maximum scattering order for material 
MAXUP --maximum upscattering order for material 
MAXDN - maximum downscattering order for material 
MCHI - f ission spectrum flag for material 
LINM - inelas t ic-scat ter ing order for material 
LELM - e las t ic -sca t te r ing order for material 
LN2NM - N2N scattering order for material 

vdiere NANIT i s the number of materials 

Read in 
subprograms 

FRNMTS 

Written in 
subprograms 

RWISOS 

Record types 

NMAT of Material Scattering Data 

Record types 

NMAT of Material Scattering Data 

Reference 
variable 

NUMIO 

Reference 
variable 

NUMIO 

Name of description of data set XS.C.ANI, the anisotropic macroscopic 
composition cross section data set 

Record structure - ARC System data set 

Record types 
Read in 

subprograms 

XSCANI 

Reference 
variable 

1 of Specification (type 1) NUM 
NCMP of Composition Description (type 2) NUM 
NCMP*LNO of Anisotropic Scattering (type 3) NUM 
i f LNO > 0, where LNO is the Scattering 
Order for Given Composition 
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Wri t ten in 
subprograms 

lOCiG 

MIXANI 

MIXANI 

WRTANI 

Record types 

1 of Spec i f i ca t ion (type 1) 

1 of Spec i f i ca t ion (type 1) 

NCMP of Composition Desc r ip t ion 
( f i l e 2, type 2) 

NCMP*LND of Aniso t ropic S c a t t e r i n g 
( f i l e 2, type 3) when LNO > 0 where 
LND i s the Sca t t e r ing Order for Given 
Composition 

Reference 
v a r i a b l e 

NUMII 

NUMII 

NUMII 

NUM 

Name or d e s c r i p t i o n of da ta se t - XS.C.AUX, a u x i l i a r y macroscopic 
Composition Cross Sect ion Data Set 

Record s t r u c t u r e - Standard ARC System da t a s e t 

Read in 
subprograms 

XSCAUX 

XSCAUX 

RWSCT 

Written in 
subprograms 

HDNDG 

MIXAUX 

Record types 

1 of Spec i f i ca t ion (type 1, f i l e 1) 

NCMP of Composition Desc r ip t ion (type 2, 
f i l e 2) 
NCMP*LNO of Sca t t e r i ng Desc r ip t ion (type 3 , 
f i l e 2) when LND > 0 

LND 
NCMP* I (LIN > L) of I n e l a s t i c 

L=l 
Sca t t e r i ng type 4 , f i l e 2) when LND > 0 

LND 
NCMP* I (LEL > L) of E l a s t i c S c a t t e r i n g 

L=l 
(type 5, f i l e 2) when LNO > 0 

LND 
NCMP* I (LN2N > L) of N2 S c a t t e r i n g 

L=l 
(type 6, f i l e 2) when LND > 0 

Reference 
v a r i a b l e 

NUM 

NUNl 

NUM 

NUM 

Record types 

1 of Spec i f i ca t i on (type 1, f i l e 1) 

1 of Spec i f i ca t i on (type 1, f i l e 1) 
NCMP of Composition Desc r ip t i on (type 2, 
f i l e 2) 

Reference 
v a r i a b l e 

NUNaZ 

NUMl 2 
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Written in 
subprograms 

WRTAUX 

WRTSCT 

WRTSCT 

WRTREM 

Record types 

NCMP*LND of Scattering Description (type 3, 
file 2) when LNO > 0 

LND 
NCMP* I (LIN > L) of Inelastic Scattering 

L=l 
(type 4, file 2) when LNO > 0 

LNO 
NCMP* I (LEL > L) of Elastic Scattering 

L=l 
(type 5, file 2) when LND > 0 

LND 
NCMP* I (LN2N > L) of N2N Scattering 

L=l 
(type 6, file 2) when LND > 0 

LNO 
NCMP* I (LIN > L) of Total Inelstic 

L=l 
(type 7, file 2) when LNO > 0 

LNO 
NCMP* I (LEL > L) of Total Elastic 

L=l 
(type 8, file 2) when LNO > 0 

LNO 
NCMP* I (LN2N > L) of Total N2N (type 9, 

L=l 
f i l e 2) when LNO > 0 

Reference 
variable 

NUM12 

NUM12 

NUM12 

NUM12 

Name or description of data set - XS.C.MIN, Macroscopic Composition Cross 
Section Data Set 

Record structure - Standard ARC data set 

Read in 
subprograms 

XSCMIN 

Written in 
subprograms 

HDMDG 

MIXMIN 

RIMIN 

Record types 

Specification (type 1) 

Record types 

1 of Specification (type 1) 

1 of Specification (type 1) 

1 of Set CHI (type 2, f i l e 2) 
NCMP of composition specification 
(type 3, f i l e 2) \ihen ISCHI > 0 
NCN1P*NGRDUP of Conposition Macroscopic 
Group Cross Sections (type 4, f i l e 2) 

Reference 
variable 

NUM 

Reference 
variable 

NUM13 

NUM13 

NUM13 

file:///ihen
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Name or d e s c r i p t i o n of da ta s e t - XS.ISO, Microscopic Group Cross Sec t ion 
Data Se t , F i l e 1 

Record s t r u c t u r e - Standard ARC da ta se t 

Read in 
subprograms 

MIXMTl 

RWSBLK 

RDCHI 

SKPREC 

RWISO 

X S I S O 

Writ ten in 
subprograms 

MIXMTl 

RWSBLK 

WRTCHI 

Record types 

1 of F i l e Size (type 1) 

1 of Isotope Names (type 2) 
1 of Group S t ruc tu re (type 3) 

1 of Set F i s s ion Spectrum (type 4) 
when ICHI/'O 

Types 1 and 2 

1 of Group S t ruc tu re (type 3) 
1 of Set F i s s ion Spectrum (type 4) 
when ICHI/̂ O 

1 of F i l e Size (type 1) 
1 of Isotope Name (type 2) 
1 of Group S t ruc tu re (type 3) 
1 of Set F i s s ion Spectrum (type 4) 
when ICHI/̂ O 

Record types 

1 of F i l e Size (type 1) 
1 of Isotope Name (type 2) 

1 of Group S t ruc tu re (type 3) 

1 of Set F i s s ion Spectrum (type 4) 
when ICHI/0 

Reference 
v a r i a b l e 

NUM4 

NUM4 

NUM4 

NUM 

NUMS 

NUMS 

Reference 
v a r i a b l e 

NUMS 

NUMS 

NUM 

Name or d e s c r i p t i o n of da ta se t - XS.IS02, Microscopic Group Cross Sect ion 
Data Se t , F i l e 2 

Record s t r u c t u r e - Standard ARC da ta s e t 

Record types 
Read in 

subprograms 

SKPREC Types 2-S 

RWISO NISO of Isotope Name (type 1) 
NISO of Isotope Heading (type 2) 

Reference 
v a r i a b l e 

NUM 

NIJM4 
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Read i n 
subprograms 

RDCHI 

RWIXS 

RWUPDN 

XSISO 

RWSCT 

RDISO 

RDCHI 

FRMMAT 

FRMSCT 

RDSCT 

Record types 

NISO of Iso tope F i s s i o n Spectrum 
(type 3) when ICHI > 0 

NISO*NGROUP of P r i n c i p l e Cross Sec t ions 
(type 4) 
NISO*NGROUP of Index for S c a t t e r i n g Group 
(type 5) 

LMAX*NISO*NGROUP of I n e l a s t i c S c a t t e r i n g 
(type 6) i f LIN > 0 
LN1AX*NIS0*NGR0UP of E l a s t i c S c a t t e r i n g 
(type 7) i f LEL > 0 
LMAX*NISD*NGROUP of N2N S c a t t e r i n g 
(type 8) i f LN2N > 0 
where LNIAX > 0 

NISO of Iso tope Name (type 1) 
NISO of Isotope HEading (type 2) 
NISO of Isotope F i s s i o n Spectrum 
(type 3) when ICHI > 0 
NISO*NGRDUP of P r i n c i p l e Cross Sec t ions 
(type 4) 
IMAX*NISO*NGROUP of Index for S c a t t e r i n g 
Group (type 5) 

LMAX*NISD*GROUP of I n e l a s t i c S c a t t e r i n g 
(type 6) when LIN > 0) 
LN1AX*NIS0*NGR0UP of E l a s t i c S c a t t e r i n g 
(type 7) when LEL > 0 
LMAX*NISD*NGROUP of E l a s t i c S c a t t e r i n g 
(type 8) when LN2N > 0 

NISO of Isotope Name (type 1) 
NISO of Isotope Heading (type 2) 

NISO of Isotope F i s s i o n Spectrum 
(type 3) when ICHI > 0 

NISD*NGRDUP of P r i n c i p l e Cross Sec t ions 
( type 4) 

LMAX*NISO*NGRDUP of Index for S c a t t e r i n g 
Group (type 5) 

LMAX*NISO*NGRDUP of I n e l a s t i c S c a t t e r i n g 
(type 6) when LIN > 0 
LMAX*NISO*NGROUP of E l a s t i c S c a t t e r i n g 
(type 7) when LEL > 0 
LN1AX*NIS0*NGR0UP of N2N S c a t t e r i n g 
(type S) vJien LN2N > 0 

Reference 
v a r i a b l e 

NUM 

NUM4 

NUM4 

NUMS 

NUM 

NUMS 

NUM 

NUMS 

NUMS 

NUMS 
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Writ ten in 
subprograms 

RWISO 

WRICHI 

RWIXS 

RWUPDN 

Record types 

NISO of Isotope Name (type 1) 
NISO of Isotope Heading (type 2) 

NISO of Isotope F i s s ion Spectrum 
(type 3) when ICHI > 0 

NISO*NGRDUP of P r i n c i p l e Cross 
Sect ions (type 4) 
NISD*NGRDUP of Index for S c a t t e r i n g 
Group (type 5) 

LMAX*NISO*NGRDUP of I n e l a s t i c S c a t t e r i n g 
(type 6) viien LIN > 0 
LNft.X*NISO*NGROUP of E l a s t i c S c a t t e r i n g 
(type 7) when LEL > 0 
LMAX*NISO*NGRDUP of N2N S c a t t e r i n g 
(type 8) viien LN2N > 0 

Reference 
v a r i a b l e 

NUMS 

NUM 

NUMS 

NUMS 

Name or d e s c r i p t i o n of da ta se t - XS.M.ANI, Aniso t rop ic Macroscopic 
ivlaterial Cross Sec t ions 

Record s t r u c t u r e - Standard ARC data s e t 

Read in 
subprograms 

HDNDG 

XSMANI 

SKPREC 

MIXANI 

RDANI 

Record types 

1 of Spec i f i c a t i on (type 1) 

1 of Spec i f i ca t ion (type 1) 
NMAT of Mate r ia l Desc r ip t ion (type 2) 
NMAT* (LND-1) of Aniso t rop ic S c a t t e r i n g 
(type 3) when LNO > 1 

Types 2 and 3 

1 of Spec i f i c a t i on (type 1) 
NMAT of Mate r ia l Desc r ip t ion (type 2) 

NMAT* (LNO-1) of Aniso t ropic S c a t t e r i n g 
(type 3) vAxeu. LNO > 1 

Reference 

variable 

NUM6 

NUM6 

NUM 

NUM6 

NUM6 
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Written in 
subprograms 

MIXMT2 

FRNMTS 

Record types 

1 of Specification (type 1) 

NMAT of Material Description 
(type 2) 

Reference 
variables 

NUM6 

NUM6 

FRNMAT (LN0-1)*NMAT of Ma te r i a l S c a t t e r i n g 
(type 3) vdien LNO > 1 

NUM6 

Name or description of data set - XS .M.AUX, Auxiliary Macroscopic 
ivlaterial Cross Sections 

Record structure - Standard ARC data set 

Read in 
subprograms 

HDMDG 

XSMAUX 

RWSCT 

Record types 

1 of Specification (type 1) 

1 of Specification (type 1) 
NMAT of Material Description (type 2) 
NMAT*LNO of Scattering Description 
(type 3) when LNO > 0 

LNO 
NMAT* I (LIN > L) of Inelastic 

L=l 
Scattering (type 4) when LND > 6 

LND 
NMAT* I (LEL > L) of Elastic Scattering 

L=l 
(type 5) vAen LNO > 0 

LND 
NMAT* I (LN2N > L) of N2N Scattering 

L=l 
(type 6) when LNO > 0 

Reference 
variable 

NUM7 

NUM 

NUM 
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Read in 
subprograms 

RWSCT 

MIXAUX 

RWAUX 

RDSCTl 

RDRENl 

LND 
Record types 

NMAT* I (LIN > L) of Total Inelastic 
L=l 

(type 7) when LNO > 0 
LND 

NMAT* I (LEL > L) of Total E l a s t i c 
L=l 

(type 8) when LNO > 0 
LND 

NMAT* I (LN2N > L) of Total N2N 
L=l 

(type 9) when LND > 0 

1 of Spec i f i ca t i on (type 1) 
NMAT of Mate r ia l Desc r ip t ions (type 2) 

NMAT*LND of S c a t t e r i n g Desc r ip t ion (type 3) 
when LND > 0 

LND 
NMAT* I (LIN > L) of I n e l a s t i c S c a t t e r i n g 

L=l 
(type 4) when LND > 0 

LNO 
NMAT* I (LEL > L) of E l a s t i c S c a t t e r i n g 

L=l 
(type 5) when LNO > 0 

LND 
NMAT* I (LN2N > L) of N2N S c a t t e r i n g 

L=l 
(type 6) when LNO > 0 

LNO 
NMAT* I (LIN > L) of Total I n e l a s t i c 

L=l 
(type 7) when LND > 0 

LNO 
NMAT* I (LEL > L) of Total E l a s t i c 

L=l 
(type 8) vihen LNO > 0 

LND 
NMAT* I (LN2N - L) of Total N2N (type 9) 

L=l 
when LND > 0 

Reference 
variable 

NUM 

NUM7 

NUM7 

NUM7 

NUM7 
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Written in 
subprograms 

MIXNTr2 

FRNMAT 

Record types 

1 of Specification (type 1) 

NMAT of Material Description (type 2) 
NMAT*LNO of Scattering Description 
(type 3) when LND > 0 

LND 
NMAT* I (LIN > L) of Inelast ic Scattering 

L=l 
(type 4) when LNO > 0 

LND 
NMAT* I (LEL > L) of Elastic Scattering 

L=l 
(type 5) when LNO > 0 

LND 
NMAT* I (LN2N > L) of N2N Scattering 

L=l 
(type 6) when LND > 0 

LND 
NMAT* I (LIN > L) of Total Inelast ic 

L=l 
(type 7) when LND > 0 

LND 
NMAT* I (LIN > L) of Total Elastic 

L=l 
(type 8) \*en LND > 0 

LND 
NMAT* I (LN2N > L) of Total N2N (type 9) 

L=l 
when LND > 0 

Reference 
variable 

NUN17 

NUM7 

Name or description of data set - XS.M.MIN, Macroscopic l-laterial Cross 
Section Data Set 

Record structure - Standard ARC ciata set 

Read in 
subprograms 

HDMDG 

XSMMIN 

Record types 

1 of Specification (type 1) 

1 of Specification (type 1) 
1 of Set CHI (type 2) 
NMAT of Material Specifications (type 3) 

Reference 
variable 

NUMS 

NUM 



262 

Read in 
subprograms 

XSNMIN 

RDCHI 

MIXMIN 

RDMIN 

Record types 

NMAT*NGROUP of Mater ia l Macroscopic 
Cross Sect ions (type 4) 

1 of Set CHI (type 2) 

1 of Spec i f i ca t ion (type 1) 
1 of Set CHI (type 2) 
NMAT of Mater ia l S p e c i f i c a t i o n s 
(type 3) 

NMAT*NGRDUP of Mate r ia l Macroscopic 
Cross Sect ions (type 4) 

SKPREC 

Written in 
subprograms 

MIXMr2 

WCHI 

FRNMAT 

Types 3 and 4 

Record types 

1 of Specification (type 1) 

1 of Set CHI (type 2) 

NMAT of Material Specifications 
(type 3) 

WRTMIN NMAT*NGRDUP M a c r o s c o p i c G r o u p o f C r o s s 
Sect ions (type 4) 

Reference 
v a r i a b l e 

NUM 

NUM 

NUMS 

NUMS 

NUMS 

Reference 
v a r i a b l e 

NUMS 

NUM 

NUMS 

NUMS 



263 

8. HDIvDG (NUCOOl) Error Messages 

Error messages in the HDNDG module are printed by a single subprogram, 

ERROUT, which is called from various other subprograms in the module with 

an error number as the argument. This error number appears in the printed 

output in place of the 'nnnnn' in the message 'ERROR NUNlBER=nnnnn'. The 

subprogram then ca l l s ABEND which terminates execution. 

The error numbers and their meanings are l i s ted in th is section by 

the cal l ing subroutine name in the same order as in section 4. 
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HCMOG 

Error 
Number 

1 

4 

5 

6 

7 

20001 

20002 

20003 

20004 

30001 

30002 

30003 

30004 

Reason 

Data set B.HMDG is missing. 

The container array has overflowed. 

The container array has overflowed. 

The container array has overflowed. 

The Materials-Compositions option was specified 
but no material data sets were supplied. 

Unexpected eni of f i le on data set B.HCMOG. 

Unexpected end of f i l e on data set XS.M.ANI. 

Unexpected end of f i l e on data set XS.M.AUX. 

Unexpected end of f i l e on data set XS.M.MIN. 

Parity errors on data set B.HDMOG. 

Parity errors on data set XS.M.ANI. 

Parity errors on data set XS.M.AUX. 

Parity errors on data sets XS.M.MIN. 

FRMMAT 

Error 
Number 

1001 

21001 

31001 

FRNMTS 

Error 
Number 

20801 

20802 

20804 

Reason 

Group number just read from XS.IS02 does not match 
the current group number. 

Unexpected end of f i l e on data set XS.IS02. 

Parity error on data set XS.IS02. 

Reason 

Unexpected end of f i l e on data set XS.DELAY. 

Unexpected end of f i le on data set SCR002. 

Unexpected end of f i l e on data set XS.IS02. 
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Error 
Number 

20851 

20852 

20853 

3 OS 01 

30802 

30804 

30851 

30852 

Reason 

Expected end of f i l e no t encountered on da t a s e t 
XS.ISD2. 

Expected end of f i l e not encountered on da t a s e t 
XS.IS02. 

Expected end of f i l e no t encountered on d a t a s e t 
XS.DEUY. 

P a r i t y e r r o r on da t a s e t XS.DELAY. 

P a r i t y e r r o r on da t a s e t SCR002. 

P a r i t y e r r o r on da t a s e t XS.ISO2. 

P a r i t y e r r o r on da t a s e t XS.IS02. 

P a r i t y e r r o r on d a t a s e t XS.IS02. 

FRMSCT 

Error 
Number 

21101 

31101 

Reason 

Unexpected end of f i l e on da ta s e t XS.IS02. 

P a r i t y e r r o r on da ta s e t XS.IS02. 

MIXANI 

Error 
Number 

2101 

22101 

22102 

22103 

22104 

32101 

32102 

32103 

32104 

Reason 

Requested m a t e r i a l name does not e x i s t on da t a s e t 
XS.M.ANI. 

Unexpected end of f i l e on da ta s e t XS.M.ANI. 

Unexpected end of f i l e on da t a s e t XS.M.ANI. 

Unexpected end of f i l e on da t a s e t XS.M.ANI. 

Unexpected end of f i l e on da ta s e t XS.M.ANI. 

P a r i t y e r r o r on d a t a s e t XS.M.ANI. 

P a r i t y e r r o r on da t a s e t XS.M.ANI. 

P a r i t y e r r o r on d a t a s e t XS.M.ANI. 

P a r i t y e r r o r on d a t a s e t XS.M.ANI. 



266 

MIXAUX 

Error 
Number 

2301 

22301 

22302 

22303 

22351 

32301 

32302 

32303 

32351 

MIXMIN 

Error 
Number 

2601 

22601 

22602 

22603 

22604 

32601 

32602 

32603 

32604 

Reason 

Requested material name does not exist on data set 
XS.M.AUX. 

Unexpected end of f i l e on data set XS .M.AUX. 

Unexpected end of f i le on data set XS.M.AUX. 

Unexpected end of f i l e on data set XS.M.AUX. 

Unexpected end of f i l e on data set XS.M.AUX. 

Parity error on data set XS.M.AUX. 

Parity error on data set XS.M.AUX. 

Parity error on data set XS.M.AUX. 

Parity error on data set XS.M.AUX. 

Reason 

Recpiested material name does not exist on data set 
XS.M .MIN. 

Unexpected end of f i l e on data set XS.M.MIN. 

Unexpected end of f i l e on data set XS.M.MIN. 

Unexpected end of f i l e on data set XS.M.MIN. 

Unexpected end of f i l e on data set XS.M.MIN. 

Parity error on data set XS.M.MIN. 

Parity error on data set XS.M.MIN. 

Parity error on data set XS.M.MIN. 

Parity error on data set XS.M.MIN. 
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MIXMTl 

Error 
Number 

101 

102 

103 

104 

20101 

20102 

20151 

30101 

30102 

30151 

MIXMT2 

Error 
Number 

2001 

2002 

2003 

2051 

22001 

22002 

32001 

32002 

Reason 

Nb isotope data set was supplied. 

Data set B.HDMOG is missing. 

The container array has overflowed. 

The container array has overflowed. 

Unexpected end of f i l e on data set B.HDMOG. 

Unexpected end of f i l e on data set XS.ISO. 

Expected end of f i l e was not encountered on data set 
XS.ISO. 

Parity error on B.HDMOG. 

Parity error on XS.ISO. 

Parity error on XS.ISO. 

Reason 

The number of groups on XS .DELAY does not agree 
with the number of groups on XS.ISO. 

The container array has overflowed. 

The container array has overflowed. 

In the CALL HONDO(N1,N2,N3,N4,N5) statement, N3, N4 
and NS were all zero. 

Unexpected end of file on data set XS.DELAY. 

Unexpected end of file on data set XS.ISD2. 

Parity error on data set XS.DELAY. 

Parity error on data set XS.IS02. 
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RDANI 

Error 
Number 

22201 

32201 

Reason 

Unexpected end of f i l e on data set XS.M.ANI. 

Parity error on data set XS.M.ANI. 

RDCHI 

Error 
Number 

20701 

30701 

Reason 

Unexpected end of f i l e on data se t . 

Parity error on data se t . 

RDISO 

Error 
Number 

901 

902 

903 

904 

20901 

20902 

20903 

20904 

20905 

20906 

20907 

20908 

Reason 

Isotope name just read from XS.IS02 does not match 
the requested name. 

Requested isotope name does not exist on data set 
XS .DELAY. 

Isotope name just read from XS.DELAY does not match 
the requested name. 

A fissionable isotope on XS.IS02 uses the set 
fission spectrum but the set f ission spectrum does 
not exis t . 

Unexpected end of f i l e on data set XS.IS02. 

Unexpected end of f i l e on data set XS.IS02. 

Unexpected end of f i l e on data set XS.DELAY. 

Unexpected end of f i le on data set XS.DELAY. 

Unexpected end of f i l e on data set XS.DELAY 

Unexpected end of f i l e on data set XS.DELAY. 

Unexpected end of f i le on data set XS.DELAY. 

Unexpected end of f i l e on data set XS.IS02. 
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Error 
Number 

30901 

30902 

30903 

30904 

30905 

30906 

30907 

3090S 

RDMIN 

Error 
Number 

22701 

32701 

RDSCT 

Error 

Nlumber 

21201 

31201 

RDSCTl 

Error 
Nlumber 

22S01 

22502 

32501 

32502 

Reason 

Parity 

Parity 

Parity 

Parity 

Parity 

Parity 

Parity 

Parity 

error 

error 

error 

error 

error 

error 

error 

error 

on 

on 

on 

on 

on 

on 

on 

on 

data 

data 

data 

data 

data 

data 

data 

data 

set XS.IS02. 

set XS.IS02. 

set XS.DELAY 

set XS.DELAY 

set XS.DELAY 

set XS.DELAY 

set XS.DELAY 

set XS.IS02. 

Reason 

Unexpected end of f i l e on data set XS.M.MIN. 

Parity error on data set XS.M.MIN. 

Reason 

Unexpected end of f i l e on data set XS.IS02. 

Parity error on data set XS.ISD2. 

Reason 

Unexpected end of file on data set XS.M.AUX. 

Unexpected end of file on data set XS.M.AUX. 

Parity error on data set XS.M.AUX. 

Parity error on data set XS.M.AUX. 
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RDSPEC 

Error 
Number 

22801 

32801 

Reason 

Unexpected end of f i l e on da t a s e t B.HOMOG. 

P a r i t y e r r o r on da t a s e t B.HOMOG. 

RWAUX 

Error 
Number 

22401 

32401 

Reason 

Unexpected end of f i l e on da ta s e t XS.M.AUX. 

P a r i t y e r r o r on da ta s e t XS.M.AUX. 

RWISO 

Error 
Nlumber 

301 

302 

20301 

20302 

30301 

30302 

Reason 

Isotope name read from d a t a s e t XS.ISO does no t match 
the recjuested name. 

A f i s s i o n a b l e i so tope on XS.ISO uses the s e t f i s s i o n 
spectrum but the s e t f i s s i o n spectrum does no t e x i s t . 

Unexpected end of f i l e on da t a s e t XS.ISO. 

Unexpected end of f i l e on da t a s e t XS.ISO. 

P a r i t y e r r o r on da t a s e t XS.ISO. 

P a r i t y e r r o r on da ta s e t XS.ISO. 

RWISOS 

Error 
Number 

201 

202 

203 

Reason 

Not a l l of the reciuested i so topes were found on da t a 
se t XS.ISO. 

Isotope name in mix t a b l e does no t appear i n name 
t a b l e . 

Isotope name read from da t a s e t SCROOl does no t match 
the reques ted name. 
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Error 
Number 

251 

20201 

20202 

20203 

20204 

20205 

20206 

20207 

20208 

30201 

30202 

30203 

30204 

30205 

30206 

30207 

30208 

Reason 

Not a l l of the requested isotopes were found on data 
set XS.ISO. 

Unexpected end of f i l e on data set XS.ISO. 

Unexpected end of f i l e on data set XS.IS02. 

Unexpected end of f i l e on data set XS.IS02. 

Unexpected end of f i l e on data set B.HOMOG. 

Unexpected end of f i l e on data set SCROOl. 

Unexpected end of f i l e on data set SCROOl. 

Unexpected end of f i l e on data set SCROOl. 

Unexpected end of f i l e on data set XS.IS02. 

Parity error on data set XS.ISO. 

Parity error on data set XS.ISD2. 

Parity error on data set XS.IS02. 

Pari ty error on data set B.HDMOG. 

Parity error on data set SCROOl. 

Parity error on data set SCROOl. 

Parity error on data set SCROOl. 

Pari ty error on data set XS.IS02. 

RWIXS 

Error 
Nlumber 

401 

402 

20401 

20402 

30401 

30402 

Reason 

Group number jus t read from XS.ISO does not correspond 
to the current group number. 

The container array has overflowed. Also unexpected 
end of f i l e on XS.ISO record type 3 f i l e 2. 

Unexpected end of f i l e on data set XS.ISO. 

Unexpected end of f i l e on data set XS.ISO. 

Parity error on data set XS.ISO. 

Parity error on data set XS.ISO. 
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RWSBLK 

Error 
Number 

20601 

20602 

30601 

30601 

Reason 

Unexpected end of file on data set XS.ISO, record 
type 2, file 1. 

Unexpected end of file on data set XS.ISO, record 
type 3, file 1. 

Parity error on data set XS.ISO, file 1, record 
type 2. 

Parity error on data set XS.ISO, file 1, record 
type 3. 

RWUPDN 

Error 
Number 

20S01 

30501 

Reason 

Unexpected end of f i l e on data set XS.ISO. 

Parity error on data set XS.ISO. 



9. HDMOG (NUCOOl) Timing Information 

Timing Information for NUIOOl and NUCOOl 

Run 
Edit 
Data Sets 

Data Sets Written 

XS.C.MIN XS.C.ANI XS.C.AUX 

Case 1: Yes 
6 groups No 
12 isotopes (type 14 No 
cards only) No 
2 compositions No 

Case 2: 
6 groups 
12 isotopes 
8 materials 
S compositions 

Case 3: 
26 groups 
9 isotopes 
8 materials 
5 compositions 

Yes 
No 
No 
Nb 
No • 

Yes 
No 
No 
No 
No 

X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 
X 

X 

X 

a. 

Approximate 
Time* 

(minutes) 

0.2 
0.1 
0.1 
0.1 
0.1 

0.3 
0.2 
0.2 
0.2 
0.2 

0.7 
0.4 
0.5 
0.5 
0.5 

Times include both NUIOOl and NUCOOl, and NUIOOl times are consistently the 
.order of 0.01 minutes. 
No anisotropic data and only an abbreviated data set written. 
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10. HDMDG (NUCOOl) Sample Output 

The example which follows is representative of the HDMDG module printed 

output, other output is described in Section 2. 

Shown here is the output obtained from a homogenization of isotopes to 

materials to compositions. The microscopic group cross section data sets 

XS.ISOl and XS.IS02 were written along with the material and composition 

anisotropic macroscopic cross-section data sets XS.M.ANI and XS.C.ANI, as 

well as the macroscopic material and conposition cross section data sets 

XS.M.MIN and XS.C.MIN. 

The f i rs t few pages contain printed time messages, one per page. The 

f i r s t time shoiMi is that spent in execution of segment MIXTl (substep 1 of 

the isotopes to materials option) . The second time is that spent in segment 

MIXMT2, (substep 2 of the isotopes to materials option). The third and 

fourth times indicate time spent in the substeps of the materials to 

compositions option; in this case, segments MIXANI and MIXMIN. A time 

appears for each substep which has been executed. 

Following these, the data set edits appear, each one on a new page. 

First shown is the XS. ISO-XS. IS02 data set . After the t i t l e , a f i le 

size record is given showing number of groups and number of isotopes. Isotope 

names are given under the t i t l e 'ISONME' and the number of records to be 

skipped in XS.IS02 to access the isotope records i s given under t i t l e 'LOCA'. 

The set fission flag follows. 

Group structure is printed under t i t l e s 'ENERGY', 'LETHARGY', 'VELOCITY' 

and the set fission spectrum is shown under the t i t l e 'SETCHI'. 

From the second f i l e of XS.IS02, the individual isotope edits appear 

under the heading 'EDIT OF ISOTOPE 'AAAAAA' ' which s t a r t s a new page in 

each case. The quantities in the isotope heading record are given; namely, 

the fission flag, ICHI, the maximum order of inelas t ic scat ter ing, LIN, the 

maximum order of e las t ic scattering, LEL, and the maximum order of N,2N 

scattering, LN2N. 
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The principal cross sections are l i s t ed for every group, with ident i f ie rs , 

i . e . , t ransport , capture (N,gamma), capture (N, alpha), capture (n,p) aniso

tropic se l f -scat ter ing, fission and nu times f iss ion. 

For the given isotope, edi ts of each scattering order appear l i s t ed for 

every group. These include a scattering index l i s t which contains the number 

of inelast ic upscattering and downscattering groups LN2NUP and LN2NDN. 

Where any of these qjiantities i s greater than zero, a corresponding 

scattering record is given. In the example, inelas t ic scattering is present 

and values are l i s t ed under the t i t l e 'INEL'. The t i t l e s that could appear 

are 'ELAS' and 'N2N'. 

The B.HDNDG edit appears on a new page. Under the t i t l e 'MATERIAL', 

the material mixture control data is l i s t ed under the t i t l e 'MIXTBL', the 

isotope mix table appears (array DIMIX). Under the t i t l e 'ADDRVF' the 

atomic densi t ies (ATNDEN) are l i s t ed . Under the t i t l e 'SPEC, array MSPEC, 

the number of isotopes conprising each material , is l i s t ed . Lastly, under 

'TABLE', the l i s t of a l l isotopes used (array DITBL) appears. 

Next shown is the edit of data set XS.M.ANI which s t a r t s a new page. 

The quanti t ies in the f i l e structure record are l i s ted f i r s t : NMAT, NUMANI, 

NGROUP, MAXLNO, MAXUPG, and ivIAXDNG. Under the t i t l e 'DMTBL', the material 

names are l i s t e d . 

Following th i s are edi ts of the NMAT material description records 

which show: LNO, the scattering order, ivIAXUP, the number of groups of 

upscattering, and LASCAT, the length of the scattering l i s t s into each group. 

Since the order of anisotropic scattering is 2, and the scattering order 

of the exanple i s 1, there is no anisotropic scattering l i s t shovm here. 

This would appear, if present, under the t i t l e 'ANISCT'. 

The edit of data set XS.M.MIN s t a r t s a new page. As in other ed i t s , 

the specification record is shown f i r s t , and i t contains NMAT, NGROUP, 

ISCHI, NFMAT, NFAM, MAXUPG, and MAXDNG. 
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Under the t i t l e DMTBL, the material labels are l i s t ed . Then under 

'SETCHI', the CHI array is printed. 

For each of the NMAT materials, there i s a material edi t given under 

the heading 'EDIT OF MATERIAL 'N' ' . 

The material specification record which shows the prompt fission spectrum 

flag ICHI is shown f i r s t . Under the t i t l e s 'NUP' and 'NDN', the number 

of groups of upscattering and downscattering appear for a given group cross 

section record. In each material edit there are NGROUP group- cross-section 

edi ts . For each group, under the t i t l e 'EDIT DF GROUP 'N' ' , the macroscopic 

group cross sections are l i s ted under these names: 'ABSXSEC, the absorption 

cross section, 'TOTXSEC', the total cross section, 'REMXSEC', the removal 

cross section, 'TRXSEC', the transport cross section, 'FISXSEC, the fission 

cross section, and 'NUFXSEC, the total neutrons emitted times fission 

cross section. 

The edit of XS.C.ANI that follows is similar to that of XS.M.ANI and 

the edit of XS.C.MIN follows the same form as that of XS.M.MIN. 

Edits of XS.M.AUX and XS.C.AUX would follow in the same general form 
with t i t l e s if they had been written. 

Following the data set edi ts , a final time appears on a new page. This 

is the total time spent in execution of the module. 

If output edits have not been specified in the ca l l to HDNDG, the sole 
output i s the printed times as described above. 



s";FF»"."i"«s'DiL;v HAS NOT BEEN WRITTEN .ET AND YOU HAVE REOUESTED TO READ IT. 

TIME = 0.10 MINUTES. 

TIME - 0-05 MINUTES. 

0.06 MINUTES. 

NO. OF SROLPS - 16 

NO. OF ISOTOPES = 

EDIT OF XS.ISOIXS.IS02I DATA SET 

ISONME 

U235 

LOCA 

0 50 100 150 

SET FISSION FLAG » I 

ENERGY 

--XSSS Si ? : = r Vo l:=Z ll 1:=^ ol 1:1=^ 'ol ^-.^^ ll o:\=^ ô  ^^^=^ ^̂  
O.IOOOOOOOO 00 

LETHARGY 

S:%e5oeccD 00 li^^^X ll 1:11=1 Sf l:^^^=l I' o^^Z^ T. 1^^:=^ l\ 1:=^'' ^^^^ o? 
O.Z9')51iOCD 0 1 

VELOCITY 

o ; - r r ll l:\=^ ro l:^t=l^l V.W=i^ r^=^^ l:=^^ - - - - - - - - - -
SETCHI 

0.20*000000 00 0.34^000000 00 0.16800000D 00 0.18000000D 00 0.900000000-01 0.140000000-01 0.0 0.^ 

0.0 
I'.'o 0.0 0.0 0.0 0.0 
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EDIT OF ISOTOPE U235 

FISSICN FLAG = - I 
MAX. CRDER INEL. SCAT. - 0 
MAX. QRCER ELAS. SCAT. = - I 
MAX. CRDER N2N SCAT. = - l 

TRANSPCRT = 0 .4250000 01 
CAPTUREIN.GAMMAI = - 0 .229700D 01 
CAPTUREIN.ALPHAl = 0 . 0 
CAPTUREIN.P) = 0 . 0 
ANISOTROPIC SELF SCATTERING = 0 . 0 
FISSION = 0 .355700D 01 
NU»FISSION = 0.355700D 01 

TRANSPORT = 0 .4500000 01 
CAPTUREIN.GAMMAl = - 0 . 1 8 9 5 0 0 D 01 
CAPTUREIN,ALPHA) = 0 . 0 
CAPTUREIN.PI = 0 . 0 
ANISOTROPIC SELF SCATTERING = 0 . 0 
FISSICN = 0 .3196000 01 
NU*FISSIQN = C.319600D 01 

EDIT OF GROUP 

EDIT OF GROUP 

EDIT OF GROUP 16 

TRANSPCRT = 0.621000D 03 
CAPTUREIN.GAMMAl = - 0 . 6 5 3 2 0 0 0 03 
CAPTUREIN.ALPHAl = 0 . 0 
CAPTUREIN.PI = 0 . 0 
ANISOTROPIC SELF SCATTERING = 0 . 0 
FISSICN - 0 .126420D 04 
NU*FISSION = 0 .1264200 04 

EDIT OF SCATTERING FOR ORDER 0 

EDIT OF GROUP 1 

0 L INDN = 0 LELUP 0 LELDN - 0 LN2NUP 

INEL 

0 LN2NDN = 

0.120000000 01 
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EDIT OF GROUP 6 

LINUP = 0 LINDN = 5 LELUP = 0 LELDN = 0 LN2NUP = 0 LN2NDN = 0 

INEL 

0.92000000D 01 O.BOOOOOOOD-01 0 . 8 0 0 0 0 0 0 0 0 - 0 1 0 .69999993D-01 0 . 6 9 9 9 9 9 9 3 D - 0 I 0 . 5 9 9 9 9 9 9 9 0 - 0 1 

EDIT OF GROUP 16 

LINUP = 0 LINDN = 1 LELUP = 0 LELDN = 0 LN2NUP = 0 LN2NDN = 0 

INEL 

O.IOOOOOOOO 02 0 . 3 9 9 9 9 9 9 9 0 - 0 1 

EDIT OF ISOTOPE BE9 

EDIT OF ISOTOPE S 

EDIT OF ISOTOPE POW 
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EDIT OF B.HOMOG DATA SET 

MATERIAL 

LENGTH DF FIX TABLE = 4 
NO. OF MAT.ICOMP.I = 2 
NO. CF ISO. IMAT. I = 4 

MIXTBL 

U235 S POW BES 

AOORVF 

0.399000000-02 0.39900000D-02 0.24400000D-01 0.990000000-01 

SPEC 

3 1 

TABLE 

U 2 3 5 S POM BES 

LENGTH OF M I X TABLE = 2 
NO. OF M A T . I C O M P . I = 2 
NO. DF I S O . I M A T . I = 2 

Ml 

C.IOCCOOOOO 01 0 . 1 0 0 0 0 0 0 0 0 0 1 

E D I T OF B.HOMOG DATA SET 

COMPOS. 

MIXTBL 

SPEC 

HZ 

TABLE 



EDIT OF XS.M.ANI DATA SET 

NMAT = 
NUMANI 
NGRCUP 
MAXLNO 
MAXUPC 
MAXDNG 

2 
0 

= 16 
" I 

0 
5 

LNO = 1 
MAXUP = 0 
LASCAT = 6 

LNO = 1 
MAXUP » 0 
LASCAT = 6 

NMAT = 2 
NGRCUP = 16 
ISCHI = 1 
NFMAT = 1 
NFAM = 0 
MAXUPG = 0 
MAXDNG = 5 

EDIT OF MATERIAL 1 

E D I T OF MATERIAL 2 

EDIT OF X S . M . M I N DATA SET 

0 2 0 4 0 0 0 0 0 0 00 0 . 3 4 4 0 0 0 0 0 D 00 0 . 1 6 8 0 0 0 0 0 0 00 0 . 1 8 0 0 0 0 0 0 0 00 0 . 9 0 0 0 0 0 0 0 D - 0 1 0 . 1 4 0 0 0 0 0 0 D - 0 1 0 . 0 O .T 
0."o 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

EDIT OF MATERIAL 

0 0 0 0 0 
0 0 0 0 0 

0 1 2 3 * 
1 I 1 1 I 



EDIT OF GROUP I 

ABSXSEC- 0.763010000-02 TOTXSEC= 0.107458600 00 REMXSEC= 0 .68387137D-01 TRXSEC = 
FISXSEC= 0.14192430D-01 NUFXSEC= 0.141924300-01 

0.10745B60D 00 

0.39071460D-01 

EDIT OF GROUP 6 

ABSXSEC* 0.1835345CD-01 TOTXSEC= 0.286308000 00 REMXSEC- 0.20003140D-01 TRXSEC= 0.286308000 00 

FISXSEC= 0.244387500-01 NUFXSEC= 0.24438750D-01 

SCAT 

0.26630486D 00 0.27300498D-02 0.227120000-02 0.271929910-02 0.247529930-02 0.194739980-02 

EDIT OF GROUP 16 

ABSXSEC- 0.274476530 01 TOTXSEC- 0.291037600 01 REMXSEC- 0.27447653D 01 TRXSEC- 0.291037600 01 
FISXSEC- 0.504415800 01 NUFXSEC- 0.504415800 01 

0.165610700 00 0.129473990-02 

EDIT OF MATERIAL 2 



EDIT OF GROUP 1 

ABSXSEC- - 0 . 3 0 5 9 1 0 0 0 D - 0 1 TOTXSEC- 0 . 1 2 7 8 0 9 0 0 0 0 0 REMXSEC- 0 . 8 5 0 4 0 9 9 2 D - 0 1 TRXSEC-

SCAT 

0 . 1 2 7 8 0 9 0 0 0 0 0 

0 . 4 2 7 6 8 0 0 0 0 - 0 1 

E D I T OF GROUP 16 

ABSXSEC- 0 . 8 9 1 0 0 0 0 0 D - 0 3 TOTXSEC- 0 . 5 5 1 3 3 1 0 0 0 0 0 REMXSEC 0 . 8 9 1 0 0 0 0 0 D - 0 3 TRXSEC- 0 . 5 5 1 3 3 1 0 0 D 0 0 

SCAT 

0 . 5 5 0 4 4 0 0 0 0 0 0 0 . 8 7 1 2 0 0 0 0 0 - 0 1 

NCMP - 2 
NUHANI - 0 
NGROUP - 16 
MAXLNC - 1 
MAXUPG - 0 
MAXDNG = 5 

LNO = 1 
MAXUP = 0 
LASCAT = 6 

EDIT OF XS.C.ANI DATA SET 

EDIT OF COMPOSITION 1 

EDIT OF COMPOSITION 2 

LNO = 1 
MAXUP - 0 
LASCAT - 6 



EDIT OF X S . C . M I N DATA SET 

NCMP - 2 
NGRGUP - 16 
ISCHI - 1 
NFCMP- 1 
NFAM - 0 
MAXUPC - 0 
MAXCNC - 5 

0 . 2 0 4 0 0 0 0 C D 0 0 0 . 3 4 4 0 0 0 0 0 D 0 0 0 . 1 6 8 0 0 0 0 0 0 0 0 0 . 1 8 0 0 0 0 0 0 0 0 0 0 . 9 0 0 0 0 0 0 0 D - 0 1 0 . 1 4 0 0 0 0 0 0 D - 0 1 0 . 0 
0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 

EDIT OF COMPOSITION 1 

O .T 
0 . 0 

EDIT OF GROUP 1 

ABSXSEC- 0 . 7 6 3 0 1 0 0 0 0 - 0 2 TOTXSEC- 0 . 1 0 7 4 5 8 6 0 D 0 0 REMXSEC- 0 . 6 8 3 8 7 1 3 7 0 - 0 1 TRXSEC- 0 . 1 0 7 4 5 8 6 0 D 0 0 
F I S X S E C - 0 . 1 4 1 9 2 4 3 0 0 - 0 1 NUFXSEC- 0 . 1 4 1 9 2 4 3 0 D - 0 1 

C . 3 9 C 7 1 4 6 0 0 - 0 1 

EDIT OF GROUP 2 

ABSXSEC- 0 . 6 6 8 6 3 0 0 0 0 - 0 2 TOTXSEC- 0 . 1 1 6 3 0 0 9 0 0 0 0 REMXSEC- 0 . 6 1 3 5 4 9 7 8 0 - 0 1 TRXSEC- 0 . 1 1 6 3 0 0 9 0 D 00 
F I S X S E C - 0 . 1 2 7 5 2 0 4 0 0 - 0 1 NUFXSEC- 0 . 1 2 7 5 2 0 4 0 0 - 0 1 

0 . 5 4 9 4 5 9 2 0 0 - 0 1 0 . 9 5 5 2 2 3 9 3 D - 0 2 



EDIT OF GROUP 16 

ABSXSEC- 0 . 2 7 4 4 7 6 5 3 0 0 1 TOTXSEC- 0 . 2 9 1 0 3 7 6 0 D 0 1 REMXSEC- 0 . 2 7 4 4 7 6 5 3 0 0 1 TRXSEC- 0 . 2 9 1 0 3 7 6 0 0 0 1 

F I S X S E C - 0 . 5 0 4 4 1 5 8 0 0 0 1 NUFXSEC- 0 . 5 0 4 4 1 5 8 0 0 0 1 

0 . 1 6 5 6 1 0 7 0 0 0 0 0 . 1 2 9 4 7 3 9 9 0 - 0 2 

EDIT OF COMPOSITION 2 

EDIT OF GROUP I 

ABSXSEC- - 0 . 3 0 5 9 1 0 0 0 0 - 0 1 TOTXSEC- 0 . 1 2 7 8 0 9 0 0 D 0 0 REMXSEC- 0 . 8 5 0 4 0 9 9 2 0 - 0 1 TRXSEC- 0 . 1 2 7 8 0 9 0 0 0 00 

SCAT 

0 . 4 2 7 6 8 0 0 0 0 - 0 1 

EDIT OF GROUP 16 

ABSXSEC- 0 . 8 9 1 0 0 0 0 0 D - 0 3 TOTXSEC- 0 . 5 5 1 3 3 1 0 0 0 0 0 REMXSEC- 0 . 8 9 1 0 0 0 0 0 0 - 0 3 TRXSEC-

SCAT 

0.551331000 00 

0 .55C44CO0O 00 0 . 8 7 1 2 0 0 0 0 0 - 0 1 

T IME - 0 . 5 6 MINUTES. 
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PART THREE. 
MATERIAL-TO-COMPDSITIDN CROSS-SECTION 

HOMOGENIZATION CALCULATION MODULE, 
HHDMDG (NUC007) 

Designed By - J. Hoover 
Programmed By - J. Hoover 

Documented By - J. HDover 
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1. HHDNDG (NUC007) Introduction 

a. Description of Capabilities 

This nodule reads and analyzes material-level cross sections 

(XS.M.MIN) and volume fractions (B.HDNDG) to generate composition-level 

cross sections (XS.C.MIN). Insufficient or inconsistent data are not 

noted with an error message; processing continues un t i l a fatal error 

occurs. 
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b . Standard Paths Which Uti l ize This f-fcidule, and Other t-todules 
Utilized by Each Path 

Q 
rH 

Modules Utilized 
by Each Path 

INHOMG (NJUIOOl) 
Multigroup 
Cross Section 
Homogenization 
Specifications 

HODG (NUCOOl) 
Multigroup 
Cross Section 
Homogenization 

HHOMOG (NUCOO7) 
Material-to-
Composition 
Cross Section 
Homogenization 

GNIP (NUI002) 
Neutronics 
Input Processor 

DIFID (NUC002) 
One-dimensional 
Diffusion Theory 
kgff and Source 
Calculations 

DIDSCH (NUC004) 
One-dimensional 
Diffusion Theory 
Criticality Search 

Standard Paths Which 
Utilize This Module 

STP004 
Bumup Diffusion 

Theory 

X 

X 

X 

X 

X 

X 
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b. Standard Paths Which Utilize This Module, and Other Nfodules 
Utilized by Each Path (Contd.) 

n 

(•bdules Utilized 
by Each Path 

DIF2D (NUCOOS) 
Two-dimensional 
Diffusion Theory 
kgff and Source 
Calculations 

D2DSCH (NUC004) 
Two-dimensional 
Diffusion Theory 
Criticality Search 

INFUEL (FCIOOl) 
Fuel Cycle 
Specifications 

FUELCY (FCCOOl) 
Fuel Cycle 
Analysis 

Standard Paths Which 
Utilize This Module 

STP004 
Bumup Diffusion 

Theory 

X 

X 

X 

X 
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c. Data Sets Utilized by This Module 

Upper-interface Data Sets 

B.LDMDG, Binary Version of Homogeniza
tion Input 

XS.M.MIN, Macroscopic Material 
Cross Sections 

Records Read 

Composition Mixture Control 
Data (type 3) 
Composition Mixture Data 
(type 4) 

All 

Lower-interface Data Sets 

XS.C.MIN, Macroscopic Conposition 
Cross Sections 

Records Written 

All 
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2. HHDMDG (NUC007) Description of Problem and Method of Solution 

a. Introduction 

Conposit ion-level cross sections must be defined and prepared in a 

form acceptable to the computational modules of the ARC System. The 

processing includes the reading and analysis of the specified volume 

fractions and material-level cross sections, material f ission spectrum 

fractions, and material delayed neutron data. 

b. Linear Flux Weighting Equations 

i) Composition Cross Sections 

Conposition cross sections are formed by homogenizing material 
cross sections as follows: 

^^Cg.c) = I VF(mEc) • E (g,m) , 
mec 

where 

^x(g>c) is the macroscopic conposition cross section of type x, 
group g, and conposition c; 

^-^(g.ui) is the macroscopic material cross section of type x, 
group g and material m; 

VF(m£c) is the volume fraction of material m in composition c . 

3<;.̂ ĵ (g,m), J:jj(g,c) can be any of the following: 

^ = Type Symbol (z ) 

1. Absorption i (g,c) 

2. Totel i j g ^ c ) 

3 . Removal ^^(g^^^ 

4. Transport j^^(g,e) 

5. Fission f^(g^^3 
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6. Nu times Fission vZr(g,c) 

7. Scattering Zg(g->-k,c) 

8. Prompt Nu times Fission v l r (g ,c) 

i i ) Conposition Fission-spectrum Fractions 

(1) All fissionable materials present have the same parent group-

independent vector. 

(2) All fissionable materials present do not have the same parent 

group-independent vector. 

For Case (1), no homogenization i s done and the composition f ission 

spectrum fraction i s taken to be tlie same as the material fission spectrum 

fraction. 

x(g) = x(g) 

For Case (2) 

I x(k^,ni) • VF(mec) • vZ^(k,m) 
n -. mec X(k+g,c) = 

vE^(k,c) 

where 
* 

x(kH^,m) i s the material fission-spectrum fraction from parent 
group k to daughter group g for material m. 

i i i ) Composition Delayed-neutron Data 

(1) Pronpt Nu times Fission Conposition 

y^(.g,c) = I VF(m£c) • V Zr(g,m) 
^ mcc ^ 

(2) Conposition Delayed Fission-spectrum Fractions 

I VF(mc . x(g,F,m) • v 2:^(g,m) 
x(g,F,c) = 

V Ef(g,C) 

where 
xCg.F'"^) i s the delayed fission-spectrum fraction for material 

m, family F, and group g. 
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3. HHONDG (NUC007) Description of Module Flow 

This section describes the overlay structure of this module and the 

flow of logic through the subprograms. 

Section a. consists of an overlay structure diagram, showing the 

ARC System segments and HHDMDG module segments required by th is module 

and their positions in the overlay heirarchy. This i s followed by a l i s t 

of the subroutines located in each HIDMDG module segment. 

Section b. i l l u s t r a t e s the flow of logic through the subprograms 

of this ncdule, and section c . describes th is flow in terms of the module's 

functions. 
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Overlay Structure Diagram 

HHDMDG 
SYSTEM 
POINTR 
LINK 
LOAD 
IBCOM 

No Overlays 

Subprograms contained in each HLDMDG (NUC007) module segment 

MAIN 
HDNDG 
M2 
M3 
M4 
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b. Diagrammatic Subprogram Logic Flow 

ivl\IN 

\l/ 
1 ' 

HDMDG V , 

p 

- > 

> 

^ 

M2 

. 1 

M3 

M4 
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c. Descriptive Subprogram Logic Flow 

The HHDMDG module is entered when a CALL LINK('NUC007 ' , Nl, N2) 

statement appears in a path or module. Nl i s the data set reference 

number for XS.M.MIN and N2 i s the data set reference number for B.LDNDG. 

The main program ca l l s subroutine HDNDG, which in i t i a l i ze s POINTR* 

tables and ca l l s the functional subroutines M2, M3, and M4. In M2 record 

type 4 of the data set B.HDMOG is read. In M3 the material cross sections 

on XS.M.MIN are read. In subroutine M4 the macroscopic cross sections 

are generated and data set XS.C.MIN is wri t ten. 

ARC System subprogram package described in ANL-7711. 
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4. HHOMOG (NUCOO7) Subprogram Descriptions 

This section contains descriptions of all subprograms which are part 

of the LfDMOG (NUC007) module. The descriptions appear in alphabetical 

order by subprogram name. 

Each subprogram description begins with a listing of the calling 

sequence of the subroutine and of its entry points, if any. Subsection 1 

IS a list of the arguments of the subroutine and its entry points, in order 

of appearance, with the type of each argument, its dimensions in the sub

program if it is an array, and its definition or use. The two types of 

variables used are 1*4, denoting an integer fullword (32 bits); and R*8, 

denoting a floating-point doubleword (64 bits). Variables used as array 

dimensions are defined either as arguments or as members of common blocks. 

Subsection 2 contains the names of all common blocks used by the sub

program. Each is followed by a list of the variables actually used from 

the common block within the subprogram, together with their definitions. 

Subsection 3 contains a listing of inportant variables which are local 

to the subprogram, in a format like that of subsection 1. Subsection 4 

describes the functions performed by the subprogram in terms of the overall 

purpose of the module. 

Subsection 5 lists all subprograms called by this subprogram or any 

of Its entry points; subsection 6 lists the subprograms which call this 

subprogram or any of its entry points. 

More detailed explanations of the contents of common blocks, and of 

the variable-dimensioned arrays stored in the large container array /A/, 

can be obtained in sections 5 and 6. 
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Subroutine HDNDG (MTAPE, ITAPE) 

1 . Arguments 

Name Type 

MTYPE 1*4 

ITAPB 1*4 

Dimension D e f i n i t i o n 

XS.M.MIN da t a s e t r e fe rence number 

B.YONDG da t a s e t r e f e r ence number 

2. Common Blocks 

/PAR/ 

Var iab les used from t h i s common block 

Name Type 

MCSLTH 1*4 

NCMP 

NMAT 

1*4 

1*4 

D e f i n i t i o n 

Length of conpos i t i on mixture t a b l e in 
r eco rd type 4 of B.HDNDG 

Number of c o n p o s i t i o n s , from B.HDMDG 

Number of m a t e r i a l s , from B.HDNDG 

/N 

Var iab les used from t h i s common block 

Name Type D e f i n i t i o n 

R*8 POINTR c o n t a i n e r a r r a y , which i s desc r ibed 
in s e c t i o n 6 

3 . Local V a r i a b l e s 

Name 

IDEBUG 

15 

16 

Type 

1*4 

1*4 

1*4 

D e f i n i t i o n 

P r i n t o u t op t i on f l a g for POINTR 
0 - no p r i n t o u t 

1 - f u l l p r i n t o u t 

Pointer to array DMTB2 

Pointer to array DNWIX 
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Name Type Definition 

17 1*4 P o i n t e r to a r r a y VOLFRC 

18 1*4 P o i n t e r to a r r a y MCSPEC 

19 1*4 Pointer to array DCTBL 

H9 1*4 Pointer to array CMNAME 

Jl 1*4 Pointer to array XAC 

J2 1*4 Pointer to array STOTC 

J3 1*4 Pointer to array XREMC 

J4 1*4 Pointer to array XTRC 

J5 1*4 Pointer to array XFC 

J6 1*4 Pointer to array XNFC 

J7 1*4 Pointer to array CHIC 

J8 1*4 Pointer to array NUPC 

J9 1*4 Pointer to array NUNC 

JIO 1*4 Pointer to array XSCATC 

Jl l 1*4 Pointer to array PNXFC 

J12 1*4 Pointer to array DNCHIC 

KA 1*4 Pointer to array SCHI 

Kl 1*4 Pointer to array XA 

K2 1*4 P o i n t e r to a r r s y XTOT 

K3 1*4 P o i n t e r t o a r r a y XREM 

K4 1*4 P o i n t e r to a r r a y XTR 

K5 1*4 Pointer to array XF 

K6 1*4 Po in t e r to a r r a y XNF 

K7 1*4 Pointer to array CHI 

^ 1*4 Pointer to array NUP 
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Name Type Definition 

K9 1*4 Pointer to array NDN 

KIO 1*4 Pointer to array XSCAT 

Kll 1*4 Pointer to array PXNF 

K12 1*4 Pointer to array DNCHI 

K13 1*4 Pointer to array ICHI 

4. Functions and tasks performed by this subroutine 

The subroutine defines the member arrays for the POINTR container 

array and calls the subroutines which do the computations. In order to 

generate the member arrays, it reads record type 3 of the data set B.HCMOG. 

5. Subprograms called by this subroutine 

POINTR (ARC System subprogram) 
PUTPNT (entry in POINTR) 
GETPNT (entry in POINTR) 
M2 
M3 
M4 

6. Subprograms calling this subroutine 

miN 

7. Error messages generated by this subroutine - None 

Main Program MAIN 

1. Arguments - None 

2. Common Blocks - None 

3. Local Variables - None 

4. Functions and tasks performed by this program 

This program calls the subroutine HHOMOG. 
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5. Subprograms called by this program 

HHOMOG 

6. Subprograms calling this program - None 

7. Error messages generated by this program 

Subroutine M2 (»1MIX, VOLFRC, MCSPEC, DMTB2, DCTBL, ITAPE) 

Name 

IM^IX 

VOLFRC 

MCSPEC 

IMTB2 

DCTBL 

ITAPE 

'.. Common 

Type 

R*8 

R*8 

1*4 

R*8 

R*8 

1*4 

Blocks 

Dimension 

MCSLTH 

MCSLTH 

NCMP 

MCSLTH 

NCMP 

--

/PAR/ 

Variables used from this common block 

Name Type 

Definition 

Mixture table, from B.H0N10G 

Volume fraction table, from B.HDMOG 

Number of materials making up each 
conposition, from HDNDG 

List of all materials, from B.HOMOG 

Labels of compositions, from B.HOMOG 

Data set reference number for B.HOMOG 

Definition 

MCSLTH 1*4 Length of conposition mixture table in 
record type 4 of B.HOMOG 

NCMP 1*4 Number of conpositions, from record type 
3 of B.HOMOG 

NNIAT 1*4 Number of materials, from record type 3 

of B.nmoG 

3. Local Variables - None 

4. Functions and tasks performed by this subroutine 

This subroutine reads record type 4 of B.HOMOG. 
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5. Subprograms called by this subroutine - None 

6. Subprograms calling this subroutine 

HOIOG 

7. Error messages generated by this subroutine - None 

Subroutine M3 (CMNAME, XA, XTOT, XREM, 
XSCAT, PXNF, DNCHI, ICHI 

XTR, XF, XNF, an, NUP, NDN, 
SCHI, NGROUP, NN1AT, NFAM, MTAPE, ISCHI) 

1. Arguments 

Name 

CMNAME 

XA 

XTOT 

XREM 

XTR 

XF 

XNF 

CHI 

NUP 

NDN 

XSCAT 

PXNF 

DNCHI 

Type 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

1*4 

1*4 

R*8 

R*8 

R*S 

Dimension 

NMAT 

NN1AT*NGR0UP 

NMAT*NGROUP 

NMAT*NGROUP 

NMAT*NGROUP 

NMAT*NGROUP 

NMAT*NGROUP 

NMAT*NGROUP 

XMAT*NGROUP 

XMAT*NGROUP 

NMAT*NGROUP 

NMAT*NGROUP 

NMAT*NFAM 
*NGROUP 

ICHI 1*4 Nt4AT 

Definition 

Niaterial labels, from XS.M.MIN 

Absorption cross section, from 
XS.M.MIN 

Total cross section, from XS.M.MIN 

Removal cross section, from XS.M.MIN 

Transport cross section, from XS.M.MIN 

Fission cross section, from XS.M.MIN 

Nu times the fission cross section, 
from XS.M.MIN 

Fission fraction spectrum for 
materials, from XS.M.MIN 

Number of groups of upscatter for 
each group, from XS.M.MIN 

Number of groups of downscatter for 
each group, from XS.M.MIN 

Total scattering cross section, from 
XS.M.MIN 

Prompt Nu times the fission cross 
section, from XS.M.MIN 

Delayed neutron fission fraction 
spectrum, from XS.M.MIN 

Material fission spectrum flag, 
from XS.M.MIN 
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Name 

SCHI 

NGROUP 

NMAT 

NFAM 

NTTAPE 

ISCHI 

2. Commor 

3. Local 

Type 

R*8 

1*4 

1*4 

1*4 

1*4 

1*4 

L Blocks -

Variables 

Dimension 

NGROUP*ISaiI 

--

--

--

--

--

None 

- None 

Definition 

Fission fraction spectrum for set 
of materials, from XS.M.MIN 

Number of energy groups 

Number of materials 

Number of families of delayed neutrons 

Data set reference number for XS.M.MIN 

Fission spectrum flag for the set of 
materials 

4. Functions and tasks performed by this subroutine 

This subroutine reads data set XS.M.MIN. 

5. Subprograms called by this subroutine - None 

6. Subprograms calling this subroutine 

HDMOG 

7. Error messages generated by this subroutine - None 

Subroutine M4 (DCTBL, MCSPEC, DMMIX, CMNANIE, XAC, XTOTC, XREMC, XTRC, 
XFC, XNFC, CHIC, NUPC, NDNC, XSCATC, PXNFC, DNCHIC, XA, 
XTOT, XREM, XTR, XF, XNF, CHI, NUP, NDN, XSCAT, PXNF, 
DN&II, IQ-II, SCHI, VOLFRC, N, M, ML, ISCHI) 

1. Arguments 

Name Type Dimension Definition 

DCTBL R*8 NCMP Labels of compositions from B.HOMOG 

MCSPEC 1*4 NCNC Number of materials making up each 
conposition, from B.HCMOG 



Name 

DMMIX 

CMNAME 

XAC 

XTOTC 

XREMC 

XTRC 

XFC 

XNFC 

CHIC 

NUPC 

NDNC 

XSCATC 

PXNFC 

DNCHIC 

XA 

XTOT 

XREM 

XTR 

XF 

XNF 

CHI 

Type 

R*8 

R*S 

R*S 

R*8 

R*8 

R*8 

R*8 

R*S 

R*8 

1*4 

1*4 

R*8 

R*8 

R*8 

R*S 

R*8 

R*8 

R*8 

R*S 

R*S 

R*8 

Dimension 

MCSLTH 

NMAT 

NGROUP 

NGROUP 

NGRDUP 

NGROUP 

NGRDUP 

NGROUP 

NGROUP*NGROUP 

NGRDUP 

NGROUP 

NGROUP*NGROUP 

NGROUP 

NFAM*NGROUP 

NMAT*NGROUP 

NMAT*NGRDUP 

NMAT*NGROUP 

NMAT*NGRDUP 

NMAT*NGRDUP 

NMAT*NGROUP 

NMAT*NGROUP 

Definition 

Mixture table , from B.HDNDG 

Material labels , from XS.M.MIN 

Conposition absorption cross section 

Composition tota l cross section 

Conposition removal cross section 

Conposition transport cross section 

Composition fission cross section 

Conposition Nu times fission cross 
section 

Conposition fission fraction spectrum 

Number of groups of upscatter for 
each group for a composition 

Number of groups of downscatter for 
each group for a composition 

Total conposition scattering cross 
section 

Composition pronpt Nu times the 
fission cross section 

Composition delayed neutron fission 
fraction spectrum 

Material absorption cross section 

Material to ta l cross section 

Material removal cross section 

Material transport cross section 

Material fission cross section 

Material Nu times fission cross 
section 

Material fission fraction spectrum 
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Name 

NUP 

NDN 

XSCAT 

PXNF 

DNCHI 

ICHI 

SCHI 

mi 

1*4 

1*4 

R*S 

R*8 

1*4 

R*8 

VOLFRC 

N 

M 

ML 

ISCHI 

R*8 

1*4 

1*4 

1*4 

1*4 

Dimension 

NMAT*NGROUP 

NMAT*NGROUP 

NMAT*NGROUP 
*NGROUP 

NMAT*NGRDUP 

NMAT*NFAM 
*NGROUP 

NMAT 

NGROUP*ISCHI 

MCSLTH 

Definition 

Number of groups of upscatter for 
each group for each material 

Number of groups of upscatter for 
each group for each material 

Material scat ter ing cross section 

Prompt Nu times the fission cross 
section for each material 

Delayed neutron fission spectrum 
fraction for each material 

Fission spectrum flag for each 
material 

Fission spectrum fraction for the set 
of materials on XS.M.MIN 

Volume fraction table from HDNDG 

Number of neutron energy groups 

Number of families of delayed neutrons 

Number of materials 

Fission spectrum flag for the set 
of materials on XS.M.MIN 

2. Common Blocks 

/PAR/ 

Variables used from this comncn block 

Name 

MCSLTH 

NCMP 

NMA.T 

mi 
1*4 

1*4 

1*4 

Definition 

Length of composition mixture table in 
record type 4 of B.HDNDG 

Number of compositions 

Number of materials 



307 

Local Variables - None 

4. Functions and tasks performed by this subroutine 

This subroutine generates conposition cross sections and writes 

the data set XS.C.MIN. 

5. Subprograms called by this subroutine 

SNIFF (ARC System subprogram) 

6. Subprograms calling this subroutine 

HDNDG 

7. Error messages generated by this subroutine - None 
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5. HHOMOG (NUC007) Common Block Descriptions 

This section provides more detailed information about the common blocks 

used by HHDMDG (NUC007) subroutines. The common blocks appear in alphabetical 

order by name. 

For each comncn block, a l l variables are l i s t ed in order of appearance 

in the block by name and type, and the definit ion of each is given. In 

addition, there appears for each variable a l i s t of the subprograms in which 

the value of the variable is set or a l tered. 

A special case is the /A/ common block, which contains the container 

array A used by the dynamic storage allocation module POINrtR (see ANL-7711 

of this ser ies ) . Section 6 contains a l i s t of the names of a l l arrays which 

may be defined in the container array a t any point in the execution of the 

module. 
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IN 

Name 

A(60000) 

Type 

R*8 

Subprograms 
where v a l u e s 

a r e s e t 
or modified 

HDMDG, M2, M3. 
M4 

D e f i n i t i o n 

POINTR con ta ine r a r r a y 

/PAR/ 

Name 

MCSLTH 

NCMP 

NMAT 

Type 

1*4 

1*4 

1*4 

Subprograms 
where v a l u e s 

a r e s e t 
or modified 

HDMDG 

HDNDG 

HDMDG 

D e f i n i t i o n 

Length of composit ion mixture 
t a b l e in record type 4 of 
B.HDMOG 

Number of composi t ions from 
B. HDMDG 

Number of m a t e r i a l s , from 
B. HDNDG 
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6. HHONDG (NUC007) Dynamic Storage Array Allocation 

This section describes a l l arrays which may be defined by th i s module 

in common block /A/ using the f a c i l i t i e s of the dynamic storage al locat ion 

module POINTR (see ANL-7711). The arrays are l i s t ed in alphabetical order 

by the name given them in the POINTR name table. For each array, the 

following information is given: 

1. type, 

2. dimension, in terms of module variables, 

3. names of subprograms where action i s taken that affects the status 

of the array in the container, followed in parentheses by the action that 

is Uken in the subprogram (here, significant POINTR c a l l s are to PUTPNT, 

which allocates space in the container for the array); 

4. names of subprograms in which the value of elements of the array 

are set or altered, 

5. the definition of the array contents. 

If the meaning of a variable used as the dimension of an array is not 
knoMi, i t can be found in the subprogram in which a ca l l to PUTPNT is made 
for that array. 



Array 
Name 

CHI 

CHIC 

CMNAME 

DCTBL 

DNWIX 

DMTB2 

Type 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

Dimension 

NMAT*NGROUP 

NGROUP 
*NGROUP 

NMAT 

NCMP 

MCSLTH 

NvlAT 

Subprograms 
i s su in g 

s i g n i f i c a n t 
POINTR c a l l s 

HDNDG (PUTPNT) 

HDNDG (PUTPNT) 

HDNDG (PUTPNT) 

HDlvDG (PUTPNT) 

HDNDG (PUTPNT) 

' HDNDG (PUTPNT) 

S u b p r o g r a m s 
where v a l u e s 

a r e s e t 
or modified 

M3 

M4 

HDNDG 

M2 

M2 

ivl2 

DNCHI R*8 NMAT*NFAM HCf-DG (PUTPNT) 
*NGRDUP 

DNCHIC R*8 NFANI*NGBOUP HDNDG (PUTPNT) 

1*4 NNIAT HDNDG (PUTPNT) ICHI 

MCSPEC 1*4 NCNIP HDNDG (PUTPNT) 

M3 

M4 

M3 

M2 

D e f i n i t i o n 

F i s s i o n f r a c t i o n spectrum for 
each m a t e r i a l , from XS.M.MIN 

F i s s i o n spectrum f r a c t i o n for 
a composi t ion 

Ma te r i a l names, from XS.M.MIN 

L i s t of a l l compos i t ions , from 
B. HDNDG 

Mixture t a b l e , from B.HDNDG 

Lis i o f a l l m a t e r i a l s , from 
B. HONDG 

Delayed neu t ron f i s s i o n spectrum 
f r a c t i o n for each m a t e r i a l , 
from XS.M.MIN 

Delayed neu t ron f i s s i o n spectrum 
f r a c t i o n for a composi t ion 

F i s s i o n spectrum f l a g for each 
mater i a l , from XS .Nl .MIN 

Niimber of m a t e r i a l s making up 
each composi t ion , from B.HDNDG 



Array 
Name 

NDN 

NDNC 

NUP 

XA 

XAC 

Subprograms 
issuing 

s i g n i f i c a n t 
POINTR c a l l s Type Dimension 

1*4 NMAT*NGROUP HONDG (PUTPNT) 

1*4 NGRDUP HDNDG (PUTPNT) 

1*4 NMAT*NGROUP HDNDG (PUTPNT) 

NUPC 1*4 NGROUP HDNDG (PUTPNT) 

PXNF R*8 NMAT*NGRDUP HDNDG (PUTPNT) 

PXNFC R*8 NGRDUP HDNDG (PUTPNT) 

SCHI R*S NGRDUP*ISCHI HDNDG (PUTPNT) 

VOLFRC R*S MCSLTH IDNDG (PUTPNT) 

R*8 NMAT*NGROUP LDNDG(PUTPNT) 

R*S NGROUP HDNDG (PUTPNT) 

S u b p r o g r a m s 
where va lues 

a r e se t 
or modified 

M3 

M4 

M3 

M4 

M3 

M4 

M3 

M2 

M3 

M4 

D e f i n i t i o n 

Ntumber of groups of down-
s c a t t e r i n g for each m a t e r i a l , 
from XS.M.MIN 

Number of groups of down-
s c a t t e r i n g for a composi t ion 

Number of groups of u p s c a t t e r 
ing for each m a t e r i a l , from 
XS.M.MIN 

Number of groups of u p s c a t t e r -
ing for a composi t ion 

Prompt Nb t imes the f i s s i o n 
c r o s s s e c t i o n for each 
mater i a l , from XS .M .MIN 

Prompt Nu t imes the f i s s i o n 
c r o s s s e c t i o n for a composi t ion 

F i s s i o n spectrum f r a c t i o n for 
the se t of m a t e r i a l s , from 
XS.M.MIN 

Volume f r a c t i o n t a b l e , from 
B.LDNDG 

Absorpt ion c r o s s s e c t i o n for 
each m a t e r i a l , from XS.M.MIN 

Absorpt ion c r o s s s e c t i o n for 
a composi t ion 



Array 
Name 

XF 

XFC 

XNF 

Type 

R*8 

R*8 

R*8 

XNFC R*8 

XRENl R*8 

XRENIC R*S 

XSCAT R*8 

XSCATC R*8 

XTOT R*8 

XTOTC R*8 

Subprograms 
issuing 

significant 
Dimension POINTR ca l l s 

NMAT*NGROUP HDNDG (PUTPNT) 

NGROUP 

NGRDUP 

HDNDG (PUTPNT) 

HDNDG (PUTPNT) 

NN1AT*NGR0UP HDNDG (PUTPNT) 
*NGR0UP 

HDNDG (PUTPNT) 

NMAT*NGRDUP HDNDG (PUTPNT) 

NGROUP 
*NGROUP 

Subprograms 
where values 

are set 
or modified 

M3 

M4 

N13 

NGRDUP HDNDG (PUTPNT) M4 

NMAT*NGRDUP' HDNDG (PUTPNT) M3 

NGROUP HDNDG (PUTPNT) M4 

M3 

M4 

N13 

NGROUP LDNDG (PUTPNT) M4 

Definition 

Fission cross section for 
each material , from XS.M.MIN 

Fission cross section for a 
composition 

Nu times the fission cross 
section for each material , 
from XS.M.MIN 

Nu times the f ission cross 
section for a composition 

Removal cross section for each 
material , from XS.i4.MIN 

Removal cross section for a 
composition 

Total scattering cross section 
for each material , from XS.M.MIN 

Total scattering cross section 
for a composition 

Total cross section for each 
mater i a l , from XS.M .MIN 

Total cross section for a 
composition 

http://XS.i4.MIN


Array 
Name 

XTR 

XTRC 

mi 

R*8 

R*S 

Dimension 

Subprograms 
i s su ing 

s i g n i f i c a n t 
POINTR c a l l s 

NMAT*NGRDUP HDNDG (PUTPNT) 

NGROUP HDNDG (PUTPNT) 

Subprograms 
where values 

are set 
or modified 

M3 

M4 

Definition 

Transport cross section for 
each material , from XS.M.MIN 

Transport cross section for 
a composition 
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7. HHDNDG (NUC007) Data Set Usage 

This section contains descriptions of a l l data sets used by th is module. 

For each data set used, the following information is given: 

1. the name of the data se t , i f i t i s an ARC System data set , or a 

description of i t s contents and function if i t is a scratch data set used 

only within the nodule; 

2. the record structure of the data se t , if i t i s a scratch data set ; 

3 . the names of subprograms in which the data set is read and/or 

written, along with a l i s t of the record types which are read or written 

within each subprogram and the name of the variable in which the reference 

number of the data set i s stored. 

Complete descriptions of the record structure and contents of each ARC 

System data set can be found in ANL-7711 of this ser ies . 
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Nfame or d e s c r i p t i o n of da t a se t - B.HDMOG, Binary Vers ion of the Homogenization 
Input 

Record structure - ARC System data set 

Read in 
subprograms 

HDMDG 

M2 

Record types 

One of Conposi t ion Mixture Control 
Dato (type 3) 

One of Composition Mixture Data 
(type 4) 

Wri t ten in subprograms - None 

Reference 
v a r i a b l e 

ITAPE 

ITAPE 

Name or d e s c r i p t i o n of da ta se t - XS.C.MIN, Macroscopic Conposi t ion Cross 

Sect ions 

Record structure - ARC System data set 

Read in subprograms - None 

Written in 
subprograms 

M4 

Record types 

All 

Reference 
variable 

ITAPE 

Name or d e s c r i p t i o n of da ta s e t - XS.M.MIN, Macroscopic M a t e r i a l Cross 
Sec t ions 

Record s t r u c t u r e - ARC System da ta se t 

Read in 
subprograms 

HDMDG 

M3 

Record types 

One of S p e c i f i c a t i o n s (type 1) 

One of Set Chi (type 2) i f ISCHI.GT.O 
For a l l M a t e r i a l s , one of iMaterial 
S p e c i f i c a t i o n s (type 3) and NGROUP of 
Mate r i a l Macroscopic Cross Sec t ions 
(type 4) 

Wri t ten in subprograms - None 

Reference 
v a r i a b l e 

MTAPE 

MTAPE 
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S. HIONDG (NUC007) Error Messages 

There are no error messages for th is module. 
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9. HHDMDG (NUC007) Timing Information 

For a problem with 40 conpositions, 15 materials and 8 neutron energy 

groups, less than 10 seconds of computer time i s needed on the IBM 360/75. 
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10. HHDMOG (NUC007) Sample Output 

There is no sample output for this module. 
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PART FOUR. 
MICROSCOPIC CROSS-SECTION GROUP COLLAPSE NDDULE, 

MICCOL (AJC007) 

Designed By - J. Hoover 
Programmed By - J. Hoover 

Documented By - J. Hoover 
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1. MICCOL (AJC007) Introduction 

a. Description of Capabilities 

This module collapses microscopic group cross sections to any number 

of user specified groups. The cross sections are obtained from a data 

set XS.ISO and the necessary collapsing data from A.COL. The collapsed 

group cross sections are written on data set XS.IS02. Insufficient or 

inefficient data are not noted with an error message; processing continues 

unt i l a fatal error occurs. 
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Standard Paths Which Utilize This Module, and Other Nfodules 
~ ~ Utilized by Each Path 

0( 

Nfodules Utilized 
by Each Path 

INHOMG (NUIOOl) 
Multigroup 
Cross Section 
Homogenization 
Specifications 

HCMOG (NUCOOl) 
Mil ti group 
Cross Section 
Homogeni zat ion 

HHDMOG (NUC007) 
Material-to-
Composition 
Cross Section 
Homogeni z at ion 

GNIP (NUI002) 
Neutronics 
Input Processor 

DIFID (NUC002) 
One-dimensional 
Diffusion Theory 
kgff and Source 
Calculations 

DIDSCH (NUCOO4) 
One-dimensional 
Diffusion Theory 
Criticality Search 

Standard Paths Which 
Utilize this Module 

STPO04 
Bumup Diffusion 

Theory 

X 

X 

X 

ft 

X 

X 

X 
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b. Standard Paths Which Utilize This Module, and Other Modules 
~~ Utilized by Each Path (Contd •! " 

Modules Utilized 
by Each Path 

DIF2D (NUCOOS) 
Tivo-dimens ional 
Diffusion Tlieory 
kgff and Source 
Calculations 

D2DSCH (NUC004) 
Two-dimensional 
Diffusion Tlieory 
Criticality Search 

INFUEL (FCIOOl) 
Fuel Cycle 
Specifications 

FUELCY (FCCOOl) 
Fuel Cycle 
Analysis 

MICCOL (AJC007) 
Microscopic Cross 
Section Collapse 

Standard Paths Which 
Utilize this Nfodule 

STP004 
Bumup Diffusion 

Theory 

X 

X 

X 

X 

X 
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c. Data Sets Utilized by This Module 

Upper-interface Data Sets 

A.COL, Collapse Data Input 

XS.ISO, Microscopic Group Cross 
Sections 

Lower-interface Data Sets 

Records Read 

All 

All 

Records Read 

XS.ISD2, Microscopic Group Cross 
Sections 

All 
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2. MICCOL (AJC007) Description of Problem and Method of Solution 

a. Introduction 

Few group cross sections must be prepared from multigroup cross section 

l ibrary set . The processing includes reading the multigroup cross section 

set and the collapsing specifications. The collapsed multigroup cross 

sections are then generated. 

b. Method of Solution 

Collapsed microscopic group cross sections are obtained by l inear 

flux weighting. The equations are 

°^y) = I °j(j) *(j)/ I *(j) (1) 
j in J j in J 

^s^-"'̂ ^ = I I °Ja-k) t^(j)/ I *(j) (2) 
k in K j in J j in J 

where 

j is the j th group 

J is the J th collapsed group 

°jj(j) is the microscopic cross section for isotope i of type x in group 
j . The transport cross section is considered in this category. 

<(i (j) is the flux in group j 

Os(J-*-k) is the microscopic scattering cross section from group j to 
group k for isotope i 

k is the kth group 

K is the Kth collapsed group 

eJ^(J) is the collapsed microscopic cross section for isotope i of 
type X in group J 

OgCĴ K) is the collapsed microscopic scattering cross section from 
group J to group K for isotope i . 
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3. MICCOL (AJC007) Description of Module Flow 

This section describes the overlay structure of this module and the 

flow of logic through the subprograms. 

Section a. consists of an overlay structure diagram, showing the ARC 

System segments and MICCOL (AJC007) module segments required by this 

module and their positions in the overlay heirarchy. This is followed 

by a list of the subroutines located in each MICCOL (AJC007) module segment. 

Section b. illustrates the flow of logic through the subprograms of 

this module, and section c. describes this flow in terms of the module's 

functions. 
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a. Overlay Structure Diagram 

MICCOL 
SYSTEM 
BPOINTER 
LINK 
LOAD 
IBCOM 

No overlays 

Subprograms contained in each MICCOL (AJC007) module segnent 

MAIN 
MICCOL 
CCHI 
CCS 
CPCS 
FRPNC 
PCCHI 
Ml 
M2 
M3 
M4 



b. Diagrammatic Subprogram Logic Flow 
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MAIN 

MICCOL 

Ml 

M3 

M2 

FRPNC 

M4 

CCHI 

PCCHI 

CCS CCHI 

CPCS 
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c. Descriptive Subprogram Logic Flow 

The MICCOL module is entered v4ien a CALL LINK ('AJC007') statement 

appears in a path or module. The main program ca l l s the subroutine MICCOL, 

which in i t i a l i zes the BPOINTER* tables and ca l l s the functional subroutines. 

Records type 1 and 2 of A.COL are also read here. In Ml, record type 3 

of A.COL is read. In M2, record type 4 of A.COL is read, and the collapsed 

lethargy boundaries are determined. In M3, f i l e 1 of data set XS.ISO is 

read. In FRPNC, the neutron fluxes are collapsed to the appropriate energy 

group structure. In M4, the collapsed veloci t ies are generated. In CCHI, 

the fission spectrum fractions is generated for tiie collapsed group structure. 

In PCCHI f i le 1 of the collapsed cross section set XS.IS02 i s wri t ten. In 

CCS, record types 1, 2, 3 and 4 of f i l e 2 of data set XS.ISO are read. 

The corresponding data for the collapsed cross section set is generated 

and record types 5, 6, 7 and 8 of f i l e 2 of data set XS.IS02 are writ ten. 

ARC System subprogram package. 
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4. MICCOL (AJC007) Subprogram Descriptions 

This section contains descriptions of a l l subprograms which are part 

of the MICCOL (AJC007) module. The descriptions appear in alphabetical 

order by subprogram name. 

Each subprogram description begins vdth a l i s t i ng of the cal l ing 

sequence of the subroutine and of i t s entry points, i f any. Subsection 

1 is a l i s t of the arguments of the subroutine and i t s entry points, in 

order of appearance, with the type of each argument, i t s dimensions in the 

subprogram if i t is an array, and i t s definit ion or use. The two types 

of variables used are 1*4, denoting an integer fullvord (32 b i t s ) ; and R*S, 

denoting a floating-point doubleword (64 b i t s ) . Variables used as array 

dimensions are defined either as arguments or as members of common blocks. 

Subsection 2 contains the names of a l l comncn blocks used by the sub

program. Each is followed by a l i s t of the variables actually used from 

the common block within the subprogram, together with their defini t ions. 

Subsection 3 contains a l i s t i ng of important variables which are 

local to the subprogram, in a format l ike that of subsection 1. Subsection 

4 describes the functions performed by the subprogram in terms of the 

overall purpose of the module. 

Subsection 5 l i s t s a l l subprograms called by this subprogram or 

any of i t s entry points; subsection 6 l i s t s the subprograms which cal l 

this subprogram or any of i t s entry points . 

More detailed explanations of the contents of common blocks, and 

of the variable-dimensioned arrays stored in the large container array 

/A/, can be obtained in sections 5 and 6. 
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S u b r o u t i n e CCS (STR, SCAP, SNALF, SNP , ANISO, S F I S , F I S N U , C H I , C H I C , E , 
EC, F P , FPC, CSTR, CSCAP, CSNALF, CSNP, CANISD, C S F I S , 
CFISNU, MTAPE, N , M) 

1. Arguments 

Name 

SIR 

SCAP 

SNALF 

SNP 

ANISO 

SFIS 

FISNU 

CHI 

CHIC 

E 

FEC 

FP 

FPC 

CSTR 

CSCAP 

CSNALF 

CSNP 

CANISD 

Type 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*S 

R*S 

R*S 

R*8 

R*8 

R*S 

R*8 

R*8 

R*S 

R*8 

R*S 

Dimension Definition 

NGRDUP Transport cross section 

NGRDUP Radiative capture cross section 

NGROUP (n,a) cross section 

NGROUP (n,p) cross section 

NGROUP Isotropic e las t ic se l f -scat ter ing 

cross section 

NGROUP Fission cross section 

NGROUP Number of fission neutrons per fission 
times the fission cross section 

NGRDUP*NGRDUP Fission spectrum fractions 

NGRDUP*NGRDUP Fission spectrum fractions for the 
collapsed cross section set 

NCGRDU * 1 Collapsed energy group boundaries 

NCGROU + 1 Collapsed neutron flux 

NGROUP Neutron flux 

NCGROU Collapsed neutron flux 

NCGRDU Collapsed transport cross section 

NCGROU Collapsed radiat ive capture cross 

section 

NCGROU Collapsed (n,a) cross section 

NCGROU Collapsed (n,p) cross section 

NCGROU Collapsed isotropic e las t ic self-
scattering cross section 



Name 

CSFIS 

CFISNU 

MTAPE 

N 

M 

I. Common 

Type 

R*8 

R*8 

1*4 

1*4 

1*4 

, Blocks 

Dimension 

NCGRDU 

NCGRDU 

— 

-

— 

Definition 

Collapsed fission cross section 

Number of fission neutrons per 
fission times the collapsed fission 
cross section 

Data set reference number for XS.ISO 

Number of energy groups 

Number of collapsed energy groups 

/BLFC/ 

Variables used from th is coimtDn block 

Name Type Definition 

ARRAY R*8 BPOINTER c o n t a i n e r a r r a y 

/CCF/ 

Variables used from this common block 

Name Type Definition 

Isotope name 

Fission spectrum flag 

Maximum order of inelast ic scattering 

Maximum order of e las t ic scattering 

Maximum order of (n,2n) scattering 

ISDN 

ICHI 

LIN 

LEL 

LN2N 

R*8 

1*4 

1*4 

1*4 

1*4 

/CLC/ 

Variables used from th is common block 

Name Type Definition 

NISO 1*4 Number of isotopes in set 

ICHIC 1*4 Fission spectrum flag for the collapsed 
cross section set 
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/IG/ 

Variables used from this comncn block 

Name Type Definition 

120 1*4 Pointer to array CHI 

121 1*4 Pointer to array CHIC 

111 1*4 Pointer to array E 

16 1*4 Pointer to array EC 

3. Local Variables - None 

4. Functions and tasks performed by this subroutine 

This subroutine reads record types 1, 2, 3 and 4 of XS.ISO, generates 

the appropriate collapsed data and writes record types 1, 2, 3 and 4 

of the collapsed cross section set XS.IS02. 

5. Subprograms called by this subroutine 

CCHI 
DUMP (ARC System subprogram) 
CLEAR (ARC System subprogram) 

6. Subprograms calling this subroutine 

MICCOL 

7. Error messages generated by this subroutine - None 

Subroutine CCHI (CHI, CHIC, E, EC, NGROUP) 

1. Arguments 

l̂ ame Type Dimension Definition 

CHI R*8 NGROUP*NGRDUP F i s s i o n spectrum f r a c t i o n s for the 

original cross section set 

CHIC R*8 NGRDUP*NGRDUP F i s s i o n spectrum f r a c t i o n s for t he 
collapsed cross section set 
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Name 

E 

BC 

NGROUP 

Type 

R*8 

R*8 

1*4 

Dimension 

NGROUP 

NCGROU 

Definition 

Energy group boundaries 

Collapsed energy group boundaries 

Number of neutron energy groups 

2. Coniicn Blocks 

/BLFC/ 

Variables used 

Name 

ARRAY 

/CCF/ 

Variables used 

Name 

ISDN 

ICHI 

LIN 

LBL 

LN2N 

/CLC/ 

Variables used 

Name 

NISO 

ICHIC 

from this common block 

Type Definition 

R*8 BPOINTER container array 

from this common block 

mi Definition 

R*8 

1*4 

1*4 

1*4 

1*4 

Isotope name 

Fission spectrum flag 

Maximum order of inelast ic scattering 

Maximum order of e las t ic scattering 

Maximum order of (n,2n) scattering 

from th is common block 

Type Definition 

1*4 Number of isotopes in set 

1*4 Fission spectrum flag for the collapsed 
cross section set 
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3. Local Variables - None 

4. Functions and tasks performed by this subroutine 

This subroutine conputes the fission spectrum fractions for the 

collapsed cross section set. 

5. Subprogram called by this subroutine 

DUMP (ARC System subprogram) 

5. Subprograms calling this subroutine 

MICCOL 
CCS 

7. Error messages generated by t h i s subrout ine - None 

Subroutine CPCS (SINL, SELT, SN2N, FP, FPC, E, EC, LINDN, LINUP, LELDN, 
LELUP, LN2NDN, LN2NUP, CSINL, CSELT, CSN2N, Kl, LIP, 
MTAPE, N, M, LT) 

1. Arguments 

Name 

SINL 

SELT 

SN2N 

FP 

FPC 

E 

EC 

LINDN 

LINUP 

LELDN 

Type 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

1*4 

1*4 

1*4 

Dimension 

NGROUP*NGROUP 

NGROUP*NGRDUP 

NGRDUP*NGROUP 

NGROUP 

NGROUP 

NGROUP + 1 

NCGROU + 1 

NGRDUP 

NGROUP 

NGROUP 

Definition 

Inelastic scattering cross section 

Elastic scattering cross section 

(n,2n) scattering cross section 

Neutron flux 

Collapsed neutron flux 

Energy group boundaries 

Collapsed energy group boundaries 

Number of inelas t ic downscatters 

Number of inelast ic upscatters 

Number of e las t ic downscatter groups 
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Name 

LELUP 

LN2Nra 

LN2NUP 

CSINL 

CSELT 

CSN2N 

Kl 

LIP 

Type 

1*4 

1*4 

1*4 

R*8 

R*8 

R*8 

1*4 

1*4 

Dimension 

NGROUP 

NGRDUP 

NGRDUP 

NCGROUP*NCGRDU 

NCGRDU*NCGRDU 

NCGRDU*NCGROU 

NCGR0U*6 

NGR0UP*6 

MTAPE 1*4 

N 

M 

LT 

;_ 

1*4 

1*4 

1*4 

Common Blocks 

Definition 

Number of e las t i c upscatter groups 

Number of (n,2n) upscatter groups 

Number of (n,2n) downscatter groups 

Collapsed inelast ic scattering cross 
section 

Collapsed e las t ic scattering cross 
section 

Collapsed (n,2n) scattering cross 
section 

Group numbers identifying source 
group from which scattering occurs 

Number of upscatter and downscatter 
groups for ine las t ic , e las t ic and 
(n,2n) scattering 

Data set reference number for the 
cross section set XS.ISO 

Number of energy groups 

Number of collapsed energy groups 

Order of scattering cross section 
being processed 

/BLFC/ 

Variables used from this comncn block 

Name Type Definition 

ARRAY R*8 BPOINTER container array 

/CCF/ 

Variables used from this common block 

Name Type Definition 

ISDN R*S Isotope name 



338 

Name 

ICHI 

LIN 

LEL 

LN2N 

Type 

1*4 

1*4 

1*4 

1*4 

Definition 

Fission spectrum flag 

Maximum order of inelas t ic scattering 

Maximum order of e las t ic scattering 

Maximum order of (n,2n) scattering 

/CLC/ 

Variables used from this common block 

Name Type Definition 

NISO 1*4 Number of isotopes in set 

ICHIC 1*4 Fission spectrum flag for the collapsed 
cross section set 

/TAPEN/ 

Variables used from this common block 

Name Type 

LTAPE 1*4 

Definition 

Data set reference number for the collapsed 
cross section set 

3 . Local Variables 

Name 

LL 

LI 

Type 

1*4 

1*4 

LII 1*4 

LINUPC 1*4 

LINDNC 1*4 

Definition 

The order of the scattering being processed 

Highest energy group from which downscatter
ing occurs 

Lowest energy group index from which up-
scattering occurs 

Number of inelast ic upscatter groups for 
the collapsed cross section set 

Number of inelas t ic downscatter groups for 
the collapsed cross section set 
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Name 

LELUPC 

LELDNC 

LN2NUC 

LN2NDC 

K2 

mi 

1*4 

1*4 

1*4 

1*4 

1*4 

K4 

K6 

JJ 

KK 

1*4 

1*4 

1*4 

1*4 

LL 1*4 

Definition 

Number of elastic upscatter groups for 
the collapsed cross section set 

Number of elastic downscatter groips for 
the collapsed cross section set 

Number of (n,2n) upscatter group for the 
collapsed cross section set 

Number of (n,2n) downscatter groups for 
the collapsed cross section set 

Inelastic scattering occurs from collapsed 
group K2 

Elastic scattering occurs from collapsed 
group K4 

(n,2n) scattering occurs from collapsed 
group K6 

Collapsed group index 

Nlaximum number of downscatter or upscatter 
groups for scattering into collapsed group 
JJ 

Number of downscatter or upscatter groups 
for scattering into collapsed group JJ 
from collapsed group L 

4. Functions and tasks performed by this subroutine 

This subroutine reads record types 5,6,7 and 8 of file 2 of XS.ISO 

and generates the appropriate collapsed cross section data. 

5. Subprograms called by this subroutine 

CLEAR (ARC System subprogram) 

6. Subprograms calling this subroutine 

MICCOL 

7. Error messages generated by th is subroutine - None 
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Subroutine FRPNC (FP, FPC, E, EC, NGRDUP, NCGROU) 

Arguments 

Name 

FP 

FPC 

E 

EC 

NGROUP 

NCGROU 

Type 

R*8 

R*S 

R*S 

R*8 

1*4 

1*4 

Dimension 

NGROUP 

NCGROU 

NGROUP + 1 

NCGRDU + 1 

--

--

Definition 

Flux (n/cm2/sec) from A.COL 

Collapsed flux (n/cm^/sec) 

Energy group boundaries 

Energy group boundaries for 
collapsed cross section set 

Number of neutron energy groups 

Number of collapsed neutron energy 
groups 

2. Common Blocks 

/BLFC/ 

Variables used from this common bloci 

Name Type 

ARRAY R*8 

Definition 

BPOINTR container array 

3. Local Variables - None 

4. Functions and tasks performed by this subroutine 

The subroutine calculates the collapsed neutron flux. 

5. Subprograms called by this subroutine - None 

6. Subprograms calling this subroutine 

MICCOL 

7. Error messages generated by this subroutine - None 
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Main Program MAIN 

1. Arguments - None 

2. Conmon Blocks - None 

3. Local Variables - None 

4. Functions and tasks performed by this program^ 

This program calls the subroutine MICCOL. 

5. Subprograms called by this program 

MICCOL 

6. Subprograms calling this program - None 

7. Error messages generated by this program - None 

Subroutine Ml (FP, NTAPE, NGROUP) 

1. Arguments 

Name Type Dimension Definition 

FP R*8 NGROUP Neutron flux 

NTAPE 1*4 -- Data set reference number for A.COL 

NGRDUP 1*4 -- Number of neutron energy groups 
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2. Common Blocks 

/CLC/ 

Variables used from this common block 

Name Type Definition 

NISO 1*4 Number of isotopes in set 

ICHIC 1*4 Fission spectrum flag for the collapsed 
cross section set 

3. Local Variables - None 

4. Functions and tasks performed by this subroutine 

This subroutine reads the flux from data set A.COL. 

5. Subprograms called by this subroutine - None 

6. Subprograms calling this subroutine 

MICCOL 

7. Error messages generated by this subroutine - None 

Subroutine M2 (EC, VELC, UC, KE, E, LTAPE, NCGRDU) 

1. Arguments 

Name 

EC 

VELC 

UC 

Type 

R*8 

R*8 

R*8 

Dimension 

NCGROU + 1 

NCGROU 

NCGROU * 1 

Definition 

Collapsed energy group boundaries 

Velocities for the collapsed cross 
section set 

Lethargies for the collapsed cross 
section set 
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Name 

KE 

E 

LTAPE 

NCGRDU 

I. Common 

Type 

1*4 

R*8 

1*4 

1*4 

Blocks 

Dimension 

NCGROU + 1 

NGROUP 

--

--

Definition 

Group correspondence factors from 
card type 3 of A.COL 

Energy boundaries 

Data set reference number for A.COL 

Number of collapsed groups 

/BLFC/ 

Variables used from this common block 

Name Type Definition 

ARRAY R*8 BPOINTER container array 

/CLC/ 

Variables used from this common block 

Name Type Definition 

NISO 1*4 Number of isotopes in set 

ICHIC 1*4 Fission spectrum^flag for the collapsed 
cross section set 

3. Local Variables - None 

4. Functions and tasks performed by this subroutine 

The subroutine reads record type 4 of A.COL and generates the 

collapsed energy boundaries and lethargy values. 

5. Subprograms called by this subroutine - None 

6. Subprograms calling this subroutine 

MICCOL 

7. Error messages generated by this subroutine - None 
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Subroutine M3 (ISONME, LOCA, LOCC, E, U, VEL, CHI, MTAPE, NGRDUP, NCGROU) 

1. Arguments 

Name Type 

ISaWE R*8 

LOCA 

LOCC 

1*4 

1*4 

Dimension 

NISO 

NISO 

NISO 

E 

U 

VBL 

CHI 

MTAPE 

NGRDUP 

NCGROU 

1. Conmon 

R*8 

R*8 

R*8 

R*8 

1*4 

1*4 

1*4 

Blocks 

NGROUP + 1 

NGROUP - 1 

NGRDUP 

NGROUP*NGROUP 

--

--

-

Definition 

Isotope nane list from record type 
2 of XS.ISO 

Location of cross section data for 
each isotope in the second file of 
XS.ISO 

Location of cross section data for 
each isotope m the second file of 
the collapsed cross section set XS IS02 

Energy boundaries 

Lethargy boundaries 

Velocity for each group 

Fission spectrum fractions 

Data set reference number for XS.ISO 

Number of groups 

Number of collapsed groups 

/BLFC/ 

Variables used from this common blocJc 

Name Type Definition 

ARRAY R*8 BPOINTER container array 

/CCF/ 

Variables used from this common block 

Name Type 

ISON R*S Isotope name 

Definition 
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Name 

ICHI 

LIN 

LEL 

LN2N 

Type 

R*S 

1*4 

1*4 

1*4 

Definition 

Fission spectrum flag 

Maximum orcier of inelastic scattering 

Maximum order of elastic scattering 

Maximum order of (n,2n) scattering 

/CLC/ 

Variables used from this conmon block 

Name Type Definition 

NISO 1*4 Number of isotopes in set 

ICHIC 1*4 Fission spectrum flag for the collapsed 
cross section set 

3. Local Variables 

Name Type Definition 

LA 1*4 Number of records in file 2 of XS.ISO 
for a particular isotope 

4. Functions and tasks performed by this subroutine 

This subroutine reacis record types 2, 3 and 4 of XS.ISO and generates 

the location array for the collapsed cross section set XS.ISD2, which 

specifies the number of records in the second file to be skipped to read 

data for each isotope. 

5. Subprograms called by this subroutine - None 

6. Subprograms calling this subroutine 

MICCOL 

7. Error messages generated by this subroutine - None 
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Subroutine M4 (VELC, VEL, FPC, FP, EC, E, NGROUP, NCGROU) 

1. Arguments 

Name 

VELC 

VEL 

FPC 

EP 

EC 

E 

NGRDUP 

NCGROU 

Type 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

1*4 

1*4 

2. Common Blocks 

Dimension 

NCGROU 

NGROUP 

NCGROU 

NGROUP 

NCGROU + 1 

NGROUP + 1 

--

--

Definition 

Velocity for each collapsed energy 
group 

Velocity for each energy group 

Collapsed neutron flux 

Neutron flux used to collapse the 
cross section data 

Collapsed energy boundaries 

Energy boundaries of the original 
cross section set 

Number of groups 

Number of collapsed energy groups 

/BLFC/ 

Variables used from this conmon block 

Name Type Definition 

ARRAY R*8 BPOINTER container array 

3. Local Variables - None 

4. Functions and tasks performed by this subroutine 

This subroutine conputes the velocities for collapsed energy group 

structure. 

5. Subprograms called by this subroutine - None 
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6. Subprograms calling this subroutine 

MICCOL 

7. Error messages generated by this subroutine - None 

Subroutine MICCOL 

1. Arguments - None 

2. Conmon Bloc±s 

/BLFC/ 

Variables used from this common block 

Namm Type Definition 

ARRAY R*S BPOINTER container array 

/CCF/ 

Variables used from this conmon block 

Name Type Defini'fion 

Isotope name 

Fission spectrum flag 

Maximum oreter of inelastic scattering 

Maximum order of elastic scattering 

Maximum orcier of (n,2n) scattering 

/CLC/ 

Variables used from this comnon block 

Name Type Definition 

NISO 1*4 Number of isotopes in set 

ISDN 

ICHI 

LIN 

LEL 

LN2N 

R*8 

1*4 

1*4 

1*4 

1*4 
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Name 

ICHIC 

mi 
1*4 

Definition 

Fission spectrum flag for the collapsed 
cross section set 

/IG/ 

Variables used from this common block 

Name Type Definition 

120 1*4 Pointer to array CHI 

121 1*4 Pointer to array CHIC 

111 1*4 Pointer to array E 

16 1*4 Pointer to array EC 

/TUC/ 

Variables used from this conmon block 

Name Type Definition 

NCGRDU 1*4 

NGROUP 1*4 

Number of collapsed neutron energy 
grotps 

Number of original neutron energy 
groips 

3. Local Variables 

Name 

NffAPE 

LTAPE 

ANAME 

ICARD 

11 

12 

13 

14 

Type 

1*4 

1*4 

R«S 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

XS.ISO data set reference number 

A.COL data set reference number 

Data set reference name 

Niumber of records of a par t icular type 

Pointer to array FP 

Pointer to array SINL 

Pointer to array SELT 

Pointer to array SN2N 
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Name 

IS 

16 

17 

18 

19 

110 

111 

113 

112 

114 

l i s 

116 

117 

118 

119 

120 

121 

123 

124 

I2S 

126 

127 

128 

129 

130 

131 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

Pointer to array FPC 

Pointer to array EC 

Pointer to array UC 

Pointer to array VELC 

Pointer to array ISONME 

Pointer to array LOCA 

Pointer to array E 

Pointer to array VEL 

Pointer to array U 

Pointer to array STR 

Pointer to array SCAP 

Pointer to array SNALF 

Pointer to array ANISO 

Pointer to array SFIS 

Pointer to array FISNU 

Pointer to array CHI 

Pointer to array CHIC 

Pointer to array LINUP 

Pointer to array LINDN 

Pointer to array LELUP 

Pointer to array LELDN 

Pointer to array LN2NUP 

Pointer to array LN2NDN 

Pointer to array SNP 

Pointer to array SNP 

Pointer to array CSTR 



Name 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

I 

LL 

LNIAX 

MAXSIZ 

MAXBLK 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

Pointer to array CSNALF 

Pointer to array CSNP 

Pointer to array CANISD 

Pointer to array CSFIS 

Pointer to array CFISNU 

Pointer to array CSINL 

Pointer to array CSELT 

Pointer to array CSN2N 

Pointer to array Kl 

Pointer to array LIP 

Pointer to array KE 

Pointer to array LOCC 

DO loop index for record types 1, 
2, 3 and 4 of file 2 of XS.ISO 

DO loop index for record types 5, 
6, 7 and 8 of file 2 of XS.ISO 

Maximum order of scattering data 
in XS.ISO 

Size of main core BPOINTER container 
(60000) 

Size of bulk storage BPOINTER container 
(100000) 

4. Functions and tasks performed by this subroutine 

The subroutine defines the menber arrays for the BPOINTER container 

array and calls the subroutines which do the computations. In order to 

generate the member arrays, the subroutine reads record type 2 of A.COL 

and record type 1 of XS.ISO. 
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Subprograms called by this subroutine 

POINTR (ARC System subprogram) 
PUTPNT (eintry in BPOINTER) 
GETPNT (entry in BPOINTER) 
DUNLP (ARC System Subprogram) 
BULK (entry in BPOINTER) 
FREE (entry in BPOINTER) 
SNIFF (ARC System subprogram) 
CCHI 
CCS 
CPCS 
FRPNC 
PCCHI 
Ml 
M2 
M3 
M4 

6. Subprograms calling this subroutine 

MAIN 

7. Error messages generated by this subroutine - None 

Subroutine PCCHI (ISONME, LOCC, EC, UC, VELC, CHIC, NGROUP, NCGROU) 

1. Arguments 

Name 

ISONME 

LOCC 

EC 

UC 

VELC 

CHIC 

NGROUP 

NCGOUR 

Type 

R*8 

1*4 

R*8 

R*S 

R*S 

R*8 

1*4 

1*4 

Dimension 

NISO 

NISO 

NCGROUP + 1 

NCGROU + 1 

NCGROU 

NGRDUP*NGRDUP 

— 

--

Definition 

List of isotope names 

Location of data for each isotope 
in the second file of the collapsed 
cross section set 

Collapsed energy grotp boundaries 

Collapsed lethargy boundaries 

Collapsed group velocities 

Fission spectrum fractions for 
the collapsed cross section set 

Number of neutron energy groups 

Number of collapsed neutron 
energy groups 
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2. Common Blocks 

/BLFC/ 

Variables used from this common block 

Name Type Definition 

ARRAY R*8 BPOINTER container array 

/CCF/ 

Variables used from this common bloc± 

Name Type Definition 

Isotope name 

Fission spectrum flag 

Maximum order of inelastic scattering 

Maximum order of elastic scattering 

Maximum order of (n,2n) scattering 

/CLC/ 

Variables used from this common blocdc 

Name Type Definition 

NISO 1*4 Number of isotopes in set 

ICHIC 1*4 Fission spectrum flag for the collapsed 
cross section set 

/TAPEN/ 

Variables used from this common block 

Name Type Definition 

LTAPE 1*4 Data set reference number for the 
collapsed cross section set 
(XS.ISD2) 

ISDN 

ICHI 

LIN 

LEL 

LN2N 

R*8 

1*4 

1*4 

1*4 

1*4 
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3. Local Variables - None 

4. Functions and tasks performed by this subroutine 

This subroutine writes the first file of the collapsed cross section 

set (XS.IS02). 

5. Subprograms called by this subroutine 

SNIFF (ARC System Subprogram) 

6. Subprograms calling this subroutine 

MICCOL 

7. Error messages generated by this subroutine - None 
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5. MICCOL (AJC007) Common Block Descriptions 

This section provides more detailed information about the common 

blocks used by MICCOL (AJC007) subroutines. The common blo(±s appear 

in alphabetical order by name. 

For each conmon block, all variables are listed in order of appear

ance in the block by name and type, and the definition of each is given. 

In addition, there appears for each variable a list of the subprograms 

in which the value of the variable is set or altered. 

A special case is the /BLFC/ common blocJc, which contains the 

container array A used by the dynamic storage allocation module BPOINTER 

(see ANL-7711 of this series). Section 6 contains a list of the names 

of all arrays which may be defined in the container array at any point 

in the execution of the module. 
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/BLFC/ 

Name mi 
ARRAY (1) R*8 

Subprograms 
where values 

are set 
or modified Definition 

MICCOL,FRPNC,CCHI BPOINTER container array 
CCS,CPCS,PCCHI, 
M1,M2,N13,M4 

/CCF/ 

Nams 

ISOl 

ICHI 

LIN 

LEL 

LN2N 

Type 

R*S 

1*4 

1*4 

1*4 

1*4 

Subprograms 
where values 

are set 
or modified 

CCS 

CCS 

CCS 

CCS 

CCS 

Definition 

Isotope name 

Fission spectrum flag 

Maximum order of inelastic 
scattering 

Maximum order of elastic 
scattering 

Maximum order of (n,2n) 
scattering 

/CLC/ 

Name 

NISO 

ICHIC 

mi 
1*4 

1*4 

Subprograms 
where values 

are set 
or modified 

MICCOL 

can 

Definition 

Number of isotopes 

Fission spectrum flag for 
the collapsed cross section 
set 
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/IG/ 

Name 

120 

121 

111 

16 

Type 

1*4 

1*4 

1*4 

1*4 

Subprograms 
where values 

are set 
or modified 

MICCOL 

MICCOL 

MICCOL 

MICCOL 

Definition 

Pointer to array CHI 

Pointer to array CHIC 

Pointer to array E 

Pointer to array EC 

/TLC/ 

Name Type 

NCGROU 1*4 

NGROUP 1*4 

Subprograms 
where values 

are set 
or modified 

MICCOL 

MICCOL 

Definition 

Number of collapsed neutron 
energy groups 

Number of original neutron 
energy groups 
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6. MICCOL (AJC007) Dynamic Storage Array Allocation 

This section describes all arrays which may be defined by this module 

in common block /BLFC/ using the facilities of the dynamic storage allocation 

module BPOINTER (see ANL-7711 of this series). The arrays are listed in alpha

betical order by the name given them in the BPOINTTER name table. For each 

array, the following information is given: 

1. type; 

2. dimension, in terms of module variables; 

3. names of subprograms where action is taken that affects the 

status of the array in the container, followed in parentheses by the 

action that is taken in the subprogram (here, significant BPOINTTER calls 

are to PUTPNT, which allocates space in the container for the array); 

4. names of subprograms in which the value of elements of the 

array are set or altered; 

5. the definition of the array contents. 

If the meaning of a variable used as the dimension of an array 

is not known, it can be found in the subprogram in which a call to PUTPNT 

is made for that array. 



Array 
Name 

ANISO 

Type 

R*8 

Subprograms 
issuing 

significant 

NGROUP 

CHI 

CHIC 

CFISNU 

R*S 

R*S 

R*8 

NGROUP* 

NGROUP 

NCGROU* 
NCGROU 

NCGROU 

CSELT 

CSFIS 

CSINL 

CSNALF 

CSNP 

R*S 

R*S 

R*8 

R*S 

R*8 

NCGROU* 
NCGRDU 

NCGRDU 

NCGROU 

NCGROU 

NCGROU 

Subprograms 
where values 

are set 
Dimension BPOINTER calls or modified 

MiccoL(PLrrPNr) ccs 

CANISO R*S NCGROU MICCOL(PUTPNT) CCS 

MICCOL(PUTPNT) CCS 

MICCOL(PUTPNT) CCHI 

MICCOL(PUTPNT) CCS 

CSCAP R*S NCGROU MICCOL (PUTPNT) CCS 

MICCOL(PUTPNT) CPCS 

MICCOL(PUTPNT) CCS 

MICCOL(PUTPNT) CPCS 

MICCOL(PUTPNT) CCS 

MICCOL(PUTPNT) CCS 

Definition 

Isotropic elastic self-scatt
ering cross section 

Collapsed isotropic elastic 
self-scattering cross section 

Fission spectrum fraction 

Fission spectrum fraction for 
the collapsed cross section set 

Number of fission neutrons per 
fission times the collapsed 
fission cross section 

Collapsed radiative capture 
cross section 

Collapsed elastic scattering 
cross section 

Collapsed fission cross section 

Collapsed inelastic scattering 
cross section 

Collapsed (n,a) cross section 

Collapsed (n,p) cross section 



Array 
Name 

CSN2N 

CSTR 

E 

EC 

Type 

R*8 

R*8 

R*S 

R*8 

Dimension 

NCGRDU* 
NCGROU 

NCGROU 

Subprograms 
issuing 

significant 
BPOINTER calls 

MICCOL(PUTPNT) 

MICCOL(PUTPNT) CCS 

Subprograms 
where values 
are set 

or modified 

CPCS 

NGRDUP + 1 MICCOL(PUTPNT) M3 

NCGROU + 1 MICCOL(PUTPNT) M2 

FISNU 

FR 

FPC 

ISONME 

KE 

Kl 

LELDN 

LELUP 

LINDN 

R*8 

R*S 

R*8 

R*8 

1*4 

1*4 

1*4 

1*4 

1*4 

NGROUP 

NGROUP 

NCGROU 

NISO 

NCGROU •!• 1 

NCGR0U*6 

NGRDUP 

NGROUP 

NGROUP 

MICCOL(PUTPNT) 

. MICCOL(PUTPNT) 

MICCOL(PUTPNT) 

MICCOL(PUTPNT) 

MICCOL(PUTPNT) 

MICCOL (PUTPNT) 

MICCOL(PUTPNT) 

MICCOL(PUTPNT) 

MICCOL (PUTPNT) 

CCS 

Ml 

FRPNC 

M3 

M2 

CPCS 

CPCS 

CPCS 

CPCS 

Definition 

Collapsed (n,2n) scattering 
cross section 

Collapsed transport cross 
section 

Energy group boundaries 

Collapsed energy group bound
aries 

Number of fission neutrons per 
fission times the fission cross 
section 

Neutron flux 

Collapsed neutron flux 

Isotope name list 

Group correspondence factors 
from card type 4 of A.COL 

Group numbers identifying source 
group from which scattering occurs 

Number of elastic downscatters 

Number of elastic upscatters 

Number of inelastic downscatters i^ 



Array 
Name 

LINUP 

LIP 

LOCA 

LOCC 

Type Dimens ion 

1*4 NGROUP 

1*4 NGR0UP*6 

LN2NDN 1*4 NGRDUP 

LN2NUP 1*4 NGROUP 

1*4 NISO 

1*4 NISO 

SCAP 

SELT 

SFIS 

SINL 

R*8 

R*8 

R*S 

R*8 

NGROUP 

NGROUP* 
NGROUP 

NGRDUP 

NGRDUP* 
NGRDUP 

Subprograms 
issuing 

s i g n i f i c a n t 
BPOINTTER c a l l s 

MICCOL(PUTPNT) 

MICCOL (PUTPNfT) 

Subprograms 
where values 

are set 
or modified 

CPCS 

CPCS 

MICCOL(PUTPNT) CPCS 

MICCOL(PUTPNT) CPCS 

MICCOL(PUTPNT) M3 

MICCOL (PLTTPNT) N13 

MICCOL(PUTPNT) CCS 

MICCOL(PUTPNT) CPCS 

MICCOL(PUTPNT) CCS 

MICCOL(PUTPNT) CPCS 

Definition 

Number of inelastic upscatters 

Number of upscatter and down-
scatter groups for inelastic 
elastic and (n,2n) scattering 

Number of (n,2n) downscatter 
groups 

Number of (n,2n) upscatter 
groups 

Location of cross section data 
for each isotope in the second 
file of XS.ISO 

Location of cross section data 
for each isotope in the second 
file of the collapsed cross 
section set XS.ISOR 

Radiative capture cross section 

Elastic scattering cross section 

Fission cross section 

Inelastic scattering cross 
section 

SNALF R*8 NGROUP MICCOL(PUTPNT) CCS (n,a) cross section 



Array 
Nsms 

SNP 

SN2N 

STR 

U 

UC 

VEL 

VELC 

Type 

R*8 

R*S 

R*8 

R*S 

R*S 

R*8 

R*S 

Dimension 

NGROUP 

NGROUP* 
NGRDUP 

NGROUP 

NGRDUP + 1 

NCGROU + 1 

NGROUP 

NCGROU 

Subprograms 
issuing 

significant 
BPOINTER calls 

MICCOL(PUTPNT) 

MICCOL(PUTPNT) 

MICCOL(PUTPNT) 

MICCOL(PUTPNT) 

MICCOL(PUTPNT) 

MICCOL (PUTPNTT) 

MICCOL(PUTPNT) 

Subprograms 
where values 

are set 
or nodified 

CCS 

CPCS 

CCS 

M3 

M2 

M3 

M4 

Definition 

(n,p) cross section 

(n,2n) scattering cross 
section 

Transport cross section 

Lethargy boundaries 

Lethargy boundaries for the 
collapsed cross section set 

Velocity for each group 

Velocity for each collapsed 
group 
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7. MICCOL (AJC007) Data Set Usage 

This section contains descriptions of all data sets used by this 

module. For each data set used, the following information is given: 

1. the name of the data set, if it is an ARC System data set, or a 

(iescription of its contents and function if it is a scratch data set used 

only within the ncdule; 

2. the record structure of the data set, if it is a scratch data 

set; 

3. the names of subprograms in which the data set is read and/or 

written, along with a list of the record types which are read or written 

within each subprogram and the name of the variable in which the reference 

number of the data set is stored. 

Conplete descriptions of the record structure and contents of each 

ARC System data set can be found in ANL-7711 of this series. 
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Name of description of data set - A.COL, Collapse Data 

Record structure - ARC System data set 

Read in 
subprograms 

MICCOL 

Ml 

M2 

1 and 2 

3 

4 

Record types 

Written in subprograms - None 

Reference 
variable 

LTAPE 

NTAPE 

LTAPE 

Name or description of data set - XS.ISO, Microscopic Group Cross Sections 

Record structure - ARC System data set 

Reference 
variable 

MTAPE 

MTAPE 

MTAPE 

Read in 
subprograms 

MICCOL 

M3 

CCS 

Record types 

1 of the first file 

2, 3, and 4 of the first file 

1, 2, 3 and NGROUP of 4 for tl 

CPCS 

second file 

5, 6, 7 and 8 for each of NGROUP* 
groups of the second file 

MTAPE 

Name or d e s c r i p t i o n of d a t a s e t - XS.ISD2, Problem Dependent Microscopic 

Group Cross Sec t ion 

Record s t r u c t u r e - ARC System da t a s e t 

Read in subprograms - None 
Writ ten i n 

subprograms 

PCCHI 

CCS 

CPCS 

Record types 

1, 2 , 3 and 4 of t he f i r s t f i l e 

1 , 2 , 3 and NGROUP of 4 for t he 
second f i l e 

5 , 6 , 7 and 8 for each of NGROUP 
groups of t he second f i l e 

Reference 
v a r i a b l e 

LTAPE 

LTAPE 

NTTAPE 
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8. MICCOL (AJC007) Error Messages 

There are no error messages for this module. 
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9. MICCOL (AJC007) Timing Infoimation 

For a cross-section set with 20 isotopes and 26 energy groups, collapsing 

to 8 energy grotps requires less than 40 seconds of conputer time on the 

IBM 360 Model 75. 
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10. MICCOL (AJC007) Sample Output 

There is no sanple output for this module. 
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PART FIVE. 
MACROSCOPIC CROSS-SECTION COLLAPSE NODULE, 

MACCOL (AJCOOS) 

Formulated By - J . Hoover 
Designed By - J . Hoover 

Programmed By - J . Hoover 
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1. MACCOL (AJCOOS) Introduction 

a. Description of Capabilities 

This module collapses macroscopic group cross sections (material level) 

to any number of user specified groups. Linear flux weighting is used to 

obtain region dependent cross sections. The cross sections are obtained 

from the data sets XS.M.MIN and XS.C.MIN. The fluxes are obtained from 

data set FR.PN. The necessary collapsing data is obtained from A.COL 

This module produces region dependent cross sections (data set XS.M.MIÎ J) 

and a corresponding set of homogenization data (B.HOMOG). The collapsed 

group cross sections are written on data set XS.M.NUC, Insufficient or 

inefficient data are not noted with an error message; processing continues 

until a fatal error occurs. 



369 

Standard Paths Which Utilize This Module, and Other Modules 
Utilized by Each Path 

Modules Utilized 
by Each Path 

INHOMOG (NUIOOl) 
Multigroup 
Cross Section 
Homogenization 
Specifications 

HOMDG (NUCOOl) 
Multigroup 
Cross Section 
Homogenization 

HHCMOG (NUC007) 
Material-to-
Composition 
Cross Section 
Homogeni zation 

GNIP (NUI002) 
Neutronics 
Input Processor 

DIFID (NUC002) 
One-dimens ional 
Diffusion Theory 
kg££ and Source 
Calculations 

DIDSCH (NUC004) 
Dne-dimensional 
Diffusion Theory 
Criticality Search 

Standard Paths Whicli 
Utilize this Module 

STPOO4 
Bumup Diffusion 

Theory 

X 

X 

X 

ft 

X 

X 

X 
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b. Standard Paths Which Utilize This Module, and Other Modules 
Utilized by Each Path (Contd.) 

i 
§ 

Modules Utilized 
by Each Path 

DIF2D (NUC005) 
Two-dimensional 
Diffusion Theory 
kg££ and Source 
Calculations 

D2DSCH (NUC004) 
Two-dimensional 
Diffusion Theory 
Criticality Search 

INFUEL (FCIOOl) 
Fuel Cycle 
Specifications 

FUELCY (FCCOOl) 
Fuel Cycle 
Analysis 

MACCOL (AJCOOS) 
Macroscopic Cross 
Section Collapse 

Standard Paths Which 
Utilize This Module 

STP004 
Burnup Diffusion 

Theory 

X 

X 

X 

X 

X 
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Data Sets Utilized by This Module 

Upper-interface Data Sets Records Read 

A.COL, Collapse Data Input 2 and 4 

XS.M.MIN, Macroscopic Material Cross All 
Sections 

XS.C.MIN, Macroscopic Composition All 
Cross Section 

B.HDNCG, Binary Version of Homogenization All 
Input 

FR.PN, Power-Normalized Real Fluxes All 

XS.ISD2, Problem Dependent Microscopic 1,2,3 and 4 of file 1 
Groip Cross Sections 

Lower-interface Data Sets Records Read 

XS.M.MIC, Macroscopic Material All 
Cross Sections 

B.HOMDG, Binary Version of All 
Homogenization Input 
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2. MACCOL (AJCOOS) Description of Problem and Method of Solution 

a. Introduction 

Few group cross sections must be prepared from multigroup group cross 

sections. This module produces collapsed material cross sections which 

are region dependent. The processing includes reading the original macro

scopic cross section set, and the collapsing specifications. The collapsed 

multigrotp data are then generated, 

b. Method of Solution 

Collapsed region dependent cross sections are obtained by linear flux 

weighting with a specified flux. The equation set is 

ix Ĉ 'J) = I L U3*a.r)/ I *(j,r) (1) 
j in J j in J 

-i i 
l^ (r,J->K = I I L(j->k)it,(j,r)/ I <|>(j,r) (2) 

k in K j in J j in J 

where 

j is the jth groip 

J,is the Jth collapsed group 

ly. (j) is the macroscopic material cross section for material 

i of type X in group j 

(|i(j,r) is the flux in groip j, region r 

Ig (j-*k) is the macroscopic material scattering cross section from 

_^ group j to k for material i 

Ijj (r,J) is the collapsed macroscopic material cross section of type 

_^ X for material i in group J and region r 

Zg (r,J-*K) is the collapsed macroscopic material scattering cross 

section from group J^K for material i in region r 

The transport cross section is collapsed using Travelli's* Eq. (42). 

T 

A. Travell i , Reactor Physics Division Annual Report, July 1. 1967 to 
June 30. 1968. ANT-7/nn_ p /ii ^ — ' 
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3. MACCOL (AJCOOS) Description of Module Flow 

This section describes the overlay structure of this module and the 

flow of logic through the subprograms. 

Section a. consists of an overlay structure diagram, showing the 

ARC System segments and MACCOL (AJCOOS) module segments required by this 

module and their positions in the overiay hierarchy. This is followed 

by a list of the subroutines located in each MACCOL (AJC007) module 

segments. 

Section b. illustrates the flow of logic through the subprograms 

of this module, and section c. describes this flow in terms of the 

modules functions. 
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a. Overlay Structure Diagram 

MACCOL 
SYSTEM 
BPOINTER 
LINK 
LOAD 
IBCOM 

No overlays 

Subprograms in the MACCOL Module 

CCHI 

CCS 
COLLA 
DCHI 
FRPNC 
MAIN 
MACCOL 
Ml 
M2 
M3 
M4 
MS 
M6 
M7 
MS 
PCCHI 



b. Diagrammatic Subprogram Logic Flow 
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MAIN 

A/IACCOL 

m 

M2 

m 

COLLA 

m 

m 

m 

FRPNC 

Ml 

m 

CCHI 

PCCHI 

CCS 
CCHI 

DCHI 
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c. Descriptive Subprogram Logic Flow 

The MACCOL module is entered when a CALL LINK ('AJCOOS') statement 

appears in a path or module. The main program, calls the subroutine MACCOL, 

which initializes the BPOINTER* tables for the data on data set B.HONOG and 

calls the functional subroutines. Record type 1 of A.COL is read here. 

Record type 1 of GEOM and record types 1 and 3 of B.HOMOG are read here. 

In Ml, record type 2 and type 3 of B.HDMOG are read. Record type 1 of 

data set XS.M.MIN is read and the data set B.HOMOG for the region dependent 

collapsed material cross sections is generated. In COLLA, the appropriate 

records of data sets XS.C.MIN, XS.IS02, and FR.PN are read in order to 

initialize the additional BPOINTTER* tables. In M4, record type 2 of data 

set FR.PN is read. In MS record types 2, 3 and 4 of file 1 of data set 

XS.ISD2 are read. In M6, record type 4 of data set A.COL is read and the 

collapsed energy boundaries are generated. In FRPNC, the collapsed power 

normalized fluxes are generated. In M7, record types 1 and 2 of data set 

XS.M.MIN are read. In addition, NMAT records of type 3 are read in order 

to determine the maximum range of upscatter and downscatter. In MS, the 

transport cross sections from XS.C.MIN are read and the collapsed transport 

cross section generated for each conposition. In the CCHI subroutine, the 

collapsed fission spectrum is generated. In PCCHI, record types 1 and 2 

of the collapsed material cross section set XS.M.MIC are written. In CCS, 

record types 3 and 4 of XS.M.MIN is read for each of NGROUP groups. The 

appropriate collapsed cross section data is generated and written. 



4. MACCOL (AJCOOS) Subprogram Descriptions 

This section contains (iescriptions of all subprograms which are 

part of the MACCOL (AJC007) module. The descriptions appear in alpha

betical orcier by subprogram name. 

Each subprogram description begins with a listing of the calling 

sequence of the subroutine, and of its entry points, if any. Subsection 

1 is a list of the arguments of the subroutine and its entry points, in 

order of appearance, with the type of each argument, its dimensions in 

the subprogram if it is an array, and its definition or use. The two 

types of variables used are 1*4, denoting an integer fullword (32 bits); 

and R*8, denoting a floating-point doubleword (64 bits). Variables used 

as array dimensions are defined either as arguments or as menbers of 

conmon blocks. 

Subsection 2 contains the names of all conmon blocks used by the 

subprogram. Each is followed by a list of the variables actually used 

from the common block within the subprogram, together with their defin

itions . 

Subsection 3 contains a listing of important variables which are 

local to the subprogram, in a format like that of subsection 1. Subsection 

4 describes the functions performed by the subpibgram in terms of the 

overall purpose of the module. 

Subsection 5 lists all subprograms called by this subprogram or 

any of its entry points; subsection 6 lists the subprograms which call 

this subprogram or any of its entry points. 

More detailed explanations of the contents of common blocks, and of 

the variable-dimensioned arrays stored in the large container array /A/, 

can be obtained in sections 5 and 6. 



378 

Subroutine CCHI (CHI, CHIC, E, EC, NGROUP) 

1. Arguments 

Name Type 

CHI R*S 

CHIC R*8 

E R*8 

EC R*8 

NGROUP 1*4 

Dimension Definition 

NGROUP*NGROUP Fission fraction from XS.M.MIN 

NGROUP*NGROUP Collapsed fission fraction 

NGRDUP t 1 Energy boundaries of groips from 

XS.I.S02 

NCGROU + 1 Collapsed energy boundaries 

Nunter of groips 

Common Blocks 

/CLC/ 

Variables used from this conmon bloci 

Name Type Definition 

ICHIC 1*4 Fission spectrum flag for the collapsed 
cross section data 

/LT/ 

Variables used from this common block 

Name Type Definition 

ICHI 1*4 Fission spectrum flag 

3. Local Variables - None 

4. Functions and tasks performed by this subroutine 

This subroutine generates the collapsed fission fraction spectrum. 



5. Subprograms called by this subroutine 

DUMP (ARC System subprogram) 

6. Subprograms calling this subroutine 

CCS 

7. Error messages generated by this subroutine - None 

Subroutine CCS (STR, SCAP, SNALF, SNP, ANISO, SFIS, FISNU, CHI, CHIC, 
E, EC, FP, TPC; CSTR, CSCAP, CSNALF, CSNP, CANISO, CSFIS, 
CFISNU, LINUP, LINDN, SINL, CSINL, Kl, KIP, DNQil, DNCHIC, 
LDQvl, XTR, CXTR, NQviP, LTAPE, N, M, ML, MAT) 

1. Arguments 

Name 

STR 

SCAP 

SNALF 

SNP 

ANISO 

SFIS 

FISNU 

CHI 

CHIC 

E 

Type 

R*8 

R*S 

R*8 

R*8 

R*8 

R*S 

R*S 

R*8 

R*8 

R*8 

Dimension Definition 

NGROUP Transport cross section from XS.M.MIN 

NGROUP Absorption cross section from data 
set XS.M.MIN 

NGROUP Removal cross section from data set 
XS.M.MIN 

NGROUP Total cross section from data set 
XS.M.MIN . 

NGROUP Pronpt fission reaction from data 
set XS.M.MIN 

NGROUP Fission reaction rate from data set 
XS.M.MIN 

NGROUP Fission reaction rate from data set 
XS.M.MIN 

NGROUP*NGROUP Fission fraction from data set 
XS.I.S02 and XS.M.MIN 

NGRDUP*NGROUP Collapsed fission fraction 

NGROUP + 1 Energy boundaries of groups from record 
type 3 of file 1 of data set XS.IS02 
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Name 

EC 

FP 

Type 

R*8 

R*8 

FPC 

CSTR 

CSCAP 

CSNALF 

CSNP 

CANISO 

CSFIS 

CSFISNU 

LINUP 

LININ 

SINL 

CSINL 

Kl 

LIP 

DNCHI 

DNCHIC 

LOOM 

R*8 

R*S 

R*S 

R*8 

R*8 

R*8 

R*8 

R*8 

1*4 

1*4 

R*S 

R*S 

1*4 

1*4 

R*S 

R*8 

1*4 

XTR R*8 

Dimension Definition 

NCGROU + 1 The collapsed neutron energy 
boundaries 

NGROUP*NREG The power-normalized fluxes from 
data set FR.PN 

NGROUP*NREG The collapsed power-normalized power 

NCGROU Collapsed transport cross section 

NCGROU Collapsed absorption cross section 

NCGRDU Collapsed removal cross section 

NCGROU Collapsed total cross section 

NCGROU Collapsed fission reaction rate 

NCGROU Collapsed fission cross section 

NCGROU Collapsed fission reaction rate 

NGROUP Number of groups of upscatter 

NGROUP Number of groups of downscatter 

NGRDUP*NGROUP Scattering cross section from data 
set XS.M.MIN 

NCGROU*NCGRDU Collapsed scattering cross section 

NCGR0U*6 The number of groups of upscatter 
and doifliscatter for the collapsed 
group structure 

NGR0UP*6 The number of groups of upscatter 
and downscatter 

NGROUP*NFAM Delayed neutron fission fraction 
spectrum from data set XS.M.MIN 

NGROUP*NFAM The collapsed delayed neutron 
fission fraction spectrum 

NMAT*NREG Location in the mix table (CEMMIX) 
of each material for each region 
in which it is present 

NCMP*NGROUP Transport cross section from record 
type 4 of data set XS.C.NHN 
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Name 

CSTR 

NCMP 

LTAPE 

N 

M 

ML 

MAT 

Type 

R*8 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

I. Common Blocks 

Dimension 

NCMP*NGROUP 

— 

--

--

— 

— 

— 

Definition 

The collapsed transport cross section 
for each conposition 

Number of compositions 

Data set reference number for XS.M.MIN 

Number of groups 

Number of collapsed groups 

Material number being processed 

Number of materials 

/A/ 

Variables used from this conmon blocdc 

Name Type Definition 

A(l) R*8 BPOINTER container array 

/CLC/ 

Variables used from th i s common block 

Name Type 

ICHIC 1*4 

Definition 

Fission spectrum flag for the collapsed 
cross section data 

/FLC/ 

Variables used from th is common block 

Name Type Definition 

NP£G 1*4 Number of reg ions 
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/IG/ 

Variables used from this common block 

Name Type Definition 

120 1*4 Pointer to array CHI 

121 1*4 Pointer to array CHIC 

111 1*4 Pointer to array E 

16 1*4 Pointer to array EC 

143 1*4 Pointer to array DNCHI 

144 1*4 Pointer to array DNCHIC 

/LT/ 

Variables used from this conmon block 

Name Type Definition 

NGROUP 1*4 Number of neutron energy groups 

ICHI 1*4 Fission spectrum flag 

NFAM 1*4 Number of families of delayed neutrons 
from record type 1 of XS.M.MIN 

3. Local Variables - None 

4. Functions and tasks performed by this subroutine 

This subroutine reads record type 3 and record type 4 of data set 

XS.M.MIN. The appropriate collapsed cross section data is then generated 

and written. 

5. Subprograms called by this subroutine 

CCHI 
DCHI 
DUMP (ARC System subprogram) 
CLEAR (ARC System subprogram) 
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6. Subprograms calling this subroutine 

COLLA 

7. Er ro r messages genera ted by t h i s sub rou t ine - None 

Subroutine COLLA (LOCM, CIMTBL, REG, NC, N, LTAPE) 

1. Arguments 

Name Type 

LOCM 1*4 

CDMTBL 

REG 

NC 

R*8 

R*S 

1*4 

N 

LTAPE 

1 Common 

1*4 

1*4 

Blocks 

Dimension 

NMAT*NREG 

NMAT*NREG 

NREG 

NREG 

Def in i t i on 

Locat ion in t h e mix t a b l e (CEM4IX) of 
each m a t e r i a l for each region i n which 
i t i s p r e s e n t 

For t h e co l l apsed cross s e c t i o n s e t , 
t h e l a b e l s of t he m a t e r i a l s (used i n 
record type 2 of B.HONIOG) 

Region l a b e l s from record type 9 of 
GEOM 

Composition index from record type 
5 of GEOM 

Number o f . m a t e r i a l s 

Data s e t r e fe rence number for XS.M.MIN 

IN 

Variables used from t h i s common bloc± 

Name Type D e f i n i t i o n 

A(l ) R*8 BPOINTER c o n t a i n e r a r r a y 
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/CLC/ 

Variables used from this common block 

Name Type Definition 

NISO 1*4 Number of isotopes from record type 1 of 
XS.IS02 

/FLC/ 

Variables used from this common blocdc 

Name Type 

EVALUE 

NREG 

KIND 

ITER 

120 

121 

111 

143 

144 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

Eigenvalue from record type 1 of FR.PN 

Number of regions 

Kind of flux from record type 1 of FR.PN 

Iteration number from record type 1 of 
FR.PN 

Pointer to array CHI 

Pointer to array CHIC 

Pointer to array E 

Pointer to array DNCHI 

Pointer to array DNCHIC 

/LT/ 

Variables used from this common block 

Name Type Definition 

NMAT 1*4 Number of materials 

NGROUP 1*4 Number of neutron energy groups 

NFAM 1*4 Number of families of delayed neutrons from 
record type 1 of XS.M.MIN 

3. Local Variables - None 
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4. Functions and tasks performed by this subroutine 

This subroutine initializes the BPOINTER tables for the cross section 

data. Record type 1 of data set FR.PN and record type 2 of A.COL are 

read. The functional subroutines for collapsing are also called. 

5. Subprograms called by this subroutine 

(ARC System subprogram) 
(Entry in BPOINTER) 
(Entry in BPOINTER) 
(ARC System subprogram) 

SNIFF 
PUTPNT 
GETPNT 
CLEAR 
H4 
MS 
M6 
FRPNC 
M7 
MS 
CCHI 
PCCHI 
CCS 

6. Subprograms calling this subroutine - None 

Error messages generated by this subroutine - None 

Subroutine DCHI (DNCHI, DNCHIC, E, EC, N) 

1. Arguments 

Name 

DNCHI 

DNCHIC 

E 

EC 

N 

Type 

R*S 

R*8 

R*8 

R*S 

1*4 

Dimens ion 

NGROUP *NFAM 

NGROUP*NFAM 

NGROUP + 1 

NCGROU * 1 

--

Definition 

Delayed neutron fission fraction 
spectrum from XS.M.MIN 

Collapsed delayed neutron fission 
fraction spectrum 

Energy boundaries from XS.IS02 

Collapsed energy boundaries 

Number of delayed neutron families 
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2. Common Blocks 

/LT/ 

Variables used from this common block 

Name Type Definition 

NGROUP 1*4 Number of neutron energy groups 

NFAM 1*4 Number of families of delayed neutrons 
from record type 1 of XS.M.MIN 

3. Local Variables - None 

4. Functions and tasks performed by this subroutine 

This subroutine generates the collapsed delayed neutron fission 

fraction spectrum. 

5. Subprograms called by this subroutine 

DUMP (ARC System subprogram) 

6. Subprograms calling this subroutine 

CCS 

7. Error messages generated by this subroutine - None 

Subroutine FRPNC (FP, FPC, E, EC, NGROUP, NCGROU) 

1. Arguments 

Name Type Dimension Definition 

FP R*8 NGROUP*NREG Power-normalized fluxes from data 
set FR.PN 

FPC R*8 NCGRDU*NREG Collapsed power-normalized flux 



Name 

E 

EC 

NGROUP 

NCGROU 

Type 

R*8 

R*8 

1*4 

1*4 

Dimension 

NGROUP + 1 

NCGRDU + 1 

--

— 

Definition 

Energy group boundaries 

Collapsed energy group structure 

Number of neutron group structure 

Number of collapsed neutron energy 
groups 

2. Conmon Blocks 

/FLC/ 

Variables used from this common block 

Name Type Definition 

NIREG 1*4 Number of regions 

3. Local Variables - None 

4. Functions and tasks performed by this subroutine 

This subroutine generates the collapsed region dependent, power-

normalized fluxes. 

5. Subprograms called by this subroutine - None 

6. Subprograms calling this subroutine 

COLLA 

7. Error messages generated by this subroutine - None 
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Main Program MAIN 

1. Arguments - None 

2. Common Blocks - None 

3. Local Variables - None 

4. Functions and tasks performed by this program 

This program calls the subroutine MACCOL. 

5. Subprograms called by this program - None 

6. Subprograms calling this program - None 

7. Error messages generated by this program - None 

Subroutine MACCOL 

1. Arguments - None 

2. Common Blocks 

/A/ 

Variables used from this common block 

Name Type Definition 

A(l) R*S BPOINTER container array 



/PAR/ 

Var iab les used from t l i i s common block 

Name 

MCSLTH 

NCMP 

NMAT 

MSLTH 

NIS02 

mi 

1*4 

1*4 

1*4 

1*4 

1*4 

LAREA 

LZONE 

NIL 

1*4 

1*4 

1*4 

D e f i n i t i o n 

Length of composit ion mixture t a b l e in 
record type 4 of B.HDMOG 

Number of conpos i t i ons i n record type 4 
of B.HONDG 

Number of m a t e r i a l s in B-HOfOG 

Length of m a t e r i a l mixture t a b l e in record 
type 2 of B.HONDG 

Number of i so topes in l i s t in record type 
2 of B.HONDG 

Length of record type 6 in GEOM 

Length of record type 7 in GEOM 

Number of f i n i t e d i r e c t i o n s from record 
type 1 of GEOM 

/TAP/ 

Var iables used from t h i s common block 

Name Type D e f i n i t i o n 

ITAPE 1*4 Data se t r e fe rence number for B.HOMOG 

JTAPE 1*4 Data s e t r e fe rence number for GEOM 

3. Local Var i ab l e s - None 

4. Funct ions and t a s k s performed by t h i s subrou t ine 

This sub rou t ine i n i t i a l i z e s the POINTR* t a b l e s for the da ta se t 

B.HOMOG. In a d d i t i o n , t he subrou t ine (COLLA), which i n i t i a l i z e s the 

POINTR* t a b l e s for t he c r o s s s e c t i o n data,, i s c a l l e d . 

ARC System subprogram package. 
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5. Subprograms called by this subroutine 

POINTR (ARC System subprogram) 
PUTPNT (Entry in BPOINTER) 
GETPNT (Entry in BPOINTER) 
BULK (Entry in BPOINTER) 
FREE (Entry in BPOINTER) 
SNIFF (ARC System subprogram) 
Ml 
M2 
M3 
COLLA 

6. Subprograms c a l l i n g t h i s subrou t ine 

MAIN 

Error messages generated by t h i s subrou t ine - None 

Subroutine Ml (DIMIX, ATMDEN, MSPEC, DITBL, EMTBl) 

1. Arguments 

Name Type 

DIMIX R*8 

ATMDEN R*S 

MSPEC 1*4 

DITBL 

DMTBl 

R*8 

Dimension D e f i n i t i o n 

MSLTH Mixture t a b l e from record type 2 of 
B.HOMOG 

f-lSLTH Atomic d e n s i t y t a b l e from record 
type 2 of B.HONDG 

NMAT Number of i so topes conpr i s ing each 
m a t e r i a l from record type 2 of B.HOMOG 

NISD2 L i s t of i so topes from record type 2 
of B.HDMOG 

NMAT Labels of m a t e r i a l s from record type 
2 of B.HOMOG 
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2. Common Blocks 

/PAR/ 

Variables used from this common block 

Name Type Definition 

MCSLTH 1*4 Length of composition mixture table in 
record type 4 of B.HONDG 

NCMP 1*4 Number of compositions in record type 4 of 
B. HONDG 

NMAT 1*4 Number of materials in B.HONDG 

MSLTH 1*4 Length of material mixture table in record 
type 2 of B.HONDG 

NIS02 1*4 Number of isotopes in list in record type 
2 of B.HDMOG 

/TAP/ 

Variables used from this conmon block 

Name Type Definition 

ITAPE 1*4 Data set reference number for B.HOMOG 

3. Local Variables - None • 

4. Functions and tasks performed by this subroutine 

This subroutine reads record type 2 and record type 3 of B.HOMOG. 

5. Subprograms called by this subroutine 

DUMP (ARC System subprogram) 

6. Subprograms calling this subroutine 

MACCOL 

7. Error messages generated by this subroutine - None 
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S u b r o u t i n e M2 (DMNIIX, VOLFRC, MCSPEC, I M T B 2 , DCTBL) 

Name 

DNMIX 

VOLFRC 

MCSPEC 

DMrB2 

Type 

R*8 

R*8 

1*4 

R*S 

Dimension 

MCSLTH 

MCSLTH 

NCMP 

NMAT 

DCTBL R*8 NCMP 

D e f i n i t i o n 

Mixture t a b l e from record type 4 
of B.HDNDG 

Volume f r a c t i o n t a b l e from record 
type 4 of B.HOMOG 

Number of m a t e r i a l s comprising each 
m a t e r i a l from record type 4 of B.HDMOG 

L i s t of m a t e r i a l s from record type 
4 of B.HOMOG 

Labels of composi t ions from record 
type 4 of B.HOMOG 

Common Blocks 

/PAR/ 

Var iables used from t h i s common block 

Name Type 

MCSLTH 

NCMP 

NNIAT 

D e f i n i t i o n 

1*4 Length of conpos i t i on mixture t a b l e in 
record type 4 of B.HDNDG 

1*4 Number of conpos i t i ons i n record type 4 
of B.HOMOG 

1*4 Number of m a t e r i a l s in B.HONDG 

/TAP/ 

Var iables used from t h i s conmon blO(± 

Name Type D e f i n i t i o n 

ITAPE 1*4 Data s e t r e fe rence number for B.HOMOG 

3. Lxical Var iab les - None 
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4. Functions and tasks performed by this subroutine 

This subroutine reads record type 4 of B.HONDG. 

5. Subprograms called by this subroutine 

DL'MP (ARC System subprogram) 

6. Subprograms calling this subroutine 

MACCOL 

7. Er ro r messages genera ted by t h i s subrou t ine - None 

Subroutine N13 (DINIIX, ATMDEN, MSPEC, DITBL, DNITBl, I»WIX, VOLFRC, .MCSPEC, 
DCTBL, CDCTBL, CDNMIX, CVOLFR, CNICSPE, CMSPEC, CATNIDE, 
CDINIIX, CIMTBL, LOCM, CMNAME, REG, NC, CNA"'1E, DNIIB2, NREG, 
NIAT, LTAPE) 

1. Arguments 

Name Type 

DIMIX R*8 

ATMDEN R*8 

NISPEC 1*4 

DITBL 

DMTBl 

DNMIX 

VOLFRC 

R*8 

R*S 

R*8 

R*S 

Dimension 

MSLTH 

MSLTH 

NNIAT 

NIS02 

NNLAT 

MCSLTH 

MCSLTH 

Definition 

Mixture t a b l e from record type 2 
of B.HOMOG 

Atondc d e n s i t y t a b l e from record 
type 2 of B.HOMOG 

Number of i so topes conpr i s ing each 
m a t e r i a l from record type 2 of 
B. HONDG 

L i s t of i so topes from record type 
2 of B.HOMOG 

Labels of m a t e r i a l s from record 
type 2 of B.HOMOG 

Mixture t a b l e from record type 4 
of B.HOMOG 

Volume f r a c t i o n t a b l e from record 
type 4 of B.HOMOG 
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Name Type 

MCSPEC 1*4 

DCTBL R*8 

CDCTBL R*8 

CDMMIX R*8 

CVOLFR R*8 

CMCSPE 1*4 

Dimension 

NCMP 

CNBPEC 

CATMDE 

CDIMIX 

CDMTBL 

LOCM 

CMNAME 

REG 

1*4 

NCMP 

NREG 

NREG*MCSLTH 

NREG*MCSLTH 

NREG 

NMAT*NREG 

R*S 

R*8 

R*8 

1*4 

R*8 

R*8 

NREG*MSLTH 

NREG*MSLTH 

NMAT*NREG 

NMAT*NREG 

NMAT 

NREG 

Definition 

Number of materials comprising eacJi 
material from record type 4 of B.HONDG 

Labels of conpositions from record 
type 4 of B.HOMOG 

For the collapsed cross section set, 
the composition labels (used in 
record type 4 of B.HONDG) 

For the collapsed cross section set, 
the mix table (used in record type 
4 of B.HONDG) 

For the collapsed cross section set, 
the volume fraction table (used in 
record type 4 of B.HONDG) 

For the collapsed cross section set, 
the number of materials conprising 
each conposition (used in record 
type 4 of B.HOMOG) 

For the collapsed cross section set, 
the number of isotopes conprising 
each material (used in record type 
2 of B.HDMOG) 

For the collapsed cross section set, 
the atomic density table (used in 
record type 2 of B.HOMOG) 

For the collapsed cross section set, 
the mix table (used in record type 
2 of B.HOMOG) 

For the collapsed cross section set, 
the labels of materials (used in 
record type 2 of B.HOMOG) 

Location in the mix table (CDMMIX) 
of eacJi material for each region in 
which it is present 

Material labels from record type 1 
of XS.M.MIN 

Region labels from record type 9 
of GEOM 



395 

Name 

NC 

CNAME 

DNfIB2 

NREG 

MAT 

LTAPE 

I. Common 

Type 

1*4 

R*S 

R*8 

1*4 

1*4 

1*4 

Blocks 

Dimension 

NREG 

MvlAT 

NMAT 

--

--

--

Definition 

Conposition index from record type 
5 of GEOl 

Conposition labels 

List of materials from record t>pe 
4 of B.HOMOG 

Number of regions 

Number of materials 

Data set reference number for XS.M.MIN 

/PAR/ 

Variables used from th is conmon block 

Name 

NCMP 

NMAT 

NIS02 

LAi^EA 

LZONE 

NIL 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

Number of conpositions in record type 4 
of B.HOMOG 

Number of materials in B.HDMOG 

Number of isotopes in list in record type 
2 of B.HOMOG 

Length of record type 6 in GEOM 

Length of record type 7 in GEOM 

Number of finite directions from record 
type 1 of GEOM 

/TAP/ 

Variables used from this common block 

Name Type 

JTAPE 1*4 

Definition 

Data set reference number for GEONl 
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3. Local Variables 

Name 

KTAPE 

Type 

1*4 

Definition 

B.HOMOG data set reference number 

4. Functions and tasks performed by this subroutine 

This subroutine generates the data set B.HCMOG for the collapsed cross 

section set. In addition the material labels from record type 1 of XS.M.MIN 

are read. The composition labels and region labels from data set GEOM 

(record type 9) are read. The conposition-region correspondence (record 

type 5) of data set GEOM is also read. 

5. Subprograms called by this subroutine 

SNIFF (ARC System subprogram) 

6. Subprograms calling this subroutine 

MACCOL 

7. Er ro r messages generated by t h i s subrou t ine - None 

Subroutine M4 (FP, NTAPE, NGROUP) 

1 . Arguments 

Name Type 

FP R*S 

NTAPE 1*4 

NGROUP 1*4 

Dimens ion Definition 

NGROUP*NREG Power-normalized r e a l f lux from FR.PN 

Data s e t r e fe rence number for FR.PN 

Number of groups 
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2. Common Blocks 

/FLC/ 

Variables used from this common block 

Name Type Definition 

NREG 1*4 Number of regions 

3. Local Variables - None 

4. Functions and tasks performed by this subroutine 

This subroutine reads record type 2 of FR.PN. 

5. Subprograms called by this subroutine - None 

6. Subprograms calling this subroutine 

COLLA 

7. E r ro r messages genera ted by t h i s subrou t ine - None 

Subroutine IvlS (ISONME, LOCA, E, U, VEL, CHI, MTAPE, NGROUP, NCGROU) 

1. Arguments 

Name Type 

ISCNME R*S 

LOCA 1*4 

E R*8 

U R*8 

Dimension Definition 

NISO Isotope name list from XS.IS02 

NISO Number of records in the second 

file of XS.IS02 to be skipped to 
read the data for each isotope 

NGROUP + 1 Energy boundaries of groips from 
XS.IS02 

NGROUP + 1 Lethargy boundaries of groups from 
XS.IS02 
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Name 

VEL 

CHI 

MTAPE 

NGRDUP 

NCGROU 

Type 

R*8 

R*8 

1*4 

1*4 

1*4 

2. Common Blocks 

/CLC/ 

Dimension 

NGROUP 

NGROUP*NGROUP 

--

--

--

Variables used from this common block 

Name 

NISO 

Type 

1*4 Numbe: 

D e f i n i t i o n 

V e l o c i t i e s from XS.ISD2 

F i s s i o n f r a c t i o n d a t a 

Data s e t r e fe rence number for XS.IS02 

Number of groups 

Number of c o l l a p s e d groups 

D e f i n i t i o n 

Number of i so topes from r eco rd type 1 
of XS.IS02 

3 . Local Var iab les - None 

4. Functions and t a s k s performed by t h i s sub rou t ine 

This subrout ine reads record types 2, 3 and 4 of f i l e 1 of d a t a 

s e t XS.IS02. 

Subprograms c a l l e d by t h i s subrout ine 

DUMP (ARC System subprogram) 
DUMP (ARC System subprogram) 

6 . Subprograms c a l l i n g t h i s subrou t ine 

COLLA 

7. Er ror messages generated by t h i s sub rou t ine - None 
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Subroutine M6 (EC, KE, E, ITAPE, NCGROLO 

1. Arguments 

Name 

EC 

KE 

E 

ITAPE 

NCGROU 

Type 

R*8 

1*4 

R*8 

1*4 

1*4 

2. Common Blocks -

3. Local Variables 

Dimension 

NCGROU + 1 

NCGROU + 1 

NGROUP 

--

--

None 

- None 

Definition 

Collapsed energy group boundaries 

The group correspondence factors 
from record type 4 of A.COL 

Energy group boundaries 

Data set reference number for FR.PN 

Number of collapsed energy groups 

4. Functions and tasks performed by this subroutine 

This subroutine reads the groip correspondence factors from record 

type 4 of A.COL and generates the collapsed neutron energy bouniiaries. 

5. Subprograms called by this subroutine - None 

6. Subprograms calling this subroutine 

COLLA 

7. Error messages generated by this subroutine - None 
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Subroutine M7 (CNNAME, CHI, LINUP, LINDN, Kl, LIP, CCMAME, LOCM, E, EC, 
CDMTBL, REG, MA, LTAPE, NGROUP, NCGROUP) 

1. Arguments 

Name 

CNNAME 

CHI 

LINUP 

LINTO 

Kl 

LIP 

CCMAME 

LOCM 

E 

EC 

CEMTBL 

REG 

MA 

LTAPE 

NGROUP 

NCGROU 

Type 

R*8 

R*S 

1*4 

1*4 

1*4 

1*4 

R*S 

1*4 

R*8 

R*8 

R*S 

R*8 

1*4 

1*4 

1*4 

1*4 

Dimension 

NMAT 

NGROUP*NGRDUP 

NGRDUP 

NGROUP 

NCGR0U*6 

NGR0UP*6 

NMAT*NREG 

NMAT*NREG 

NGROUP + 1 

NCGROU + 1 

NMAT*NREG 

NREG 

--

-

--

__ 

Definition 

Material labels from record type 1 
of XS.M.MIN 

Fission fraction spectrum 

Number of groips of upscatter 

Number of groips of downscatter 

The number of groups of upscatter 
and downscatter for the collapsed 
group structure 

The number of groips of upscatter 
and downscatter 

Material labels for the collapsed 
cross section set 

Location in the mix table (CDMMIX) 
of each material for each region 
in which it is present 

Energy boundaries of groups from 
record type 3 of file of XS.IS02 

Collapsed neutron energy boundaries 

For the collapsed cross section set 
the labels of materials (used in 
record type 2 of B.HONDG) 

Region labels 

Number of materials 

Data set reference number for XS.M.MIN 

Number of groips 

Number of collapsed groips 



2. Conmon Blocks 

/LT/ 

Variables used from this conmon blocJc 

Name Type Definition 

NMAT 1*4 Number of materials 

NGROUP 1*4 Number of neutron energy groups 

ICHI 1*4 Fission spectrum flag 

NFCMP 1*4 Number of fissionable materials from record 
type 1 of XS.M.MIN 

NFAM 1*4 Number of families of delayed neutrons 
from record type 1 of XS.M.MIN 

MAXUP 1*4 Maximum number of groips of upscatter from 
records type 1 of XS.M.MIN 

LC 1*4 Number of materials in the collapsed cross 
section data 

MAXUPC 1*4 Maximum number of groups of upscatter for 
the collapsed cross section data 

MAXDNG 1*4 Maximum number of groips of downscatter for 
the collapsed cross section data 

/FLC/ 

Variables used from this conmon block 

Name Type 

NREG 1*4 

Definition 

Number of regions 

3. Local Variables - None 

4. Functions and tasks performed by this subroutine 

This subroutine reads record types 1, 2, 3 of data set XS.M.MIN. 

The maximum range of upscattering and downscattering for the collapsed 

energy boundaries is calculated in this subroutine. 
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5. Subprograms called by this subroutine 

DUMP (ARC System subprogram) 

6. Subprograms calling this subroutine 

COLLA 

7. Error messages generated by this subroutine - None 

Subroutine MS (FP, FPC, XTR, CSTR, CNAME, NC, E, EC, NCNP, KCTAP, NGROUP, 
NCGROU) 

L. Arguments 

Name 

FP 

FPC 

XTR 

CXTR 

CNAME 

NC 

E 

EC 

Type 

R*S 

R*8 

R*8 

R*S 

R*S 

1*4 

R*S 

R*8 

Dimension 

NGROUP*NREG 

NCGRDU*NREG 

NCMP*NGRDUP 

NCMP*NCROU 

NCMP 

NREG 

NGRDUP + 1 

NCGROU + 1 

NCMP 

KCTAP 

NGROUP 

NCGROU 

1*4 

1*4 

1*4 

1*4 

Definition 

Power-normalized fluxes from data 
set FR.PN 

Collapsed power-normalized fluxes 

Transport cross section from record 
type 4 of data set XS.C.MIN 

The collapsed transport cross section 

Composition labels 

Composition index from record type 5 
of GEOM 

Energy boundaries of groups from 
record type 3 of file 1 of XS.ISD2 

The collapsed neutron energy 
boundaries 

Number of conpositions 

Data set reference number for XS.C.MIN 

Number of groups 

Number of collapsed groups 
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2. Conmon Blocks 

/FLC/ 

Variables used from this conmon block 

Name Type Definition 

NREG 1*4 Number of regions 

3. Local Variables - None 

4. Functions and tasks performed by this subroutine 

This subroutine reads the transport cross section for each composition 

and collapses it. This collapsed transport cross section is used to 

generate the collapsed transport cross section for each material. 

5. Subprograms called by this subroutine 

CUMP (ARC System subprogram) 

5. Subprograms calling this subroutine 

COLLA 

7. Error messages generated by this subroutine - None 

Subroutine PCCHI (EC, CCMAME, CHIC, NGROUP, NCGROU) 

1. Arguments 

Name Type Dimension Definition 

EC R*S NCGROU + 1 Collapsed energy boundaries 

CCNIAME R*S NN1AT*NREG Material labels for the collapsed 
cross section set 

CHIC R*S NGRDUP*NGRDUP Collapsed fission fractions 
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Name 

NGROUP 

NCGROU 

i. Common 

Type 

1*4 

1*4 

Blocks 

Dimension 

--

--

Definition 

NJumber of groups 

Number of collapsed groups 

/CLC/ 

Variables used from this conmon block 

Name Type 

ICHIC 1*4 

Definition 

Fission spectrum flag for the collapsed 
cross section data 

/LT/ 

Variables used from this common bloc:k 

Name 

NFCMP 

NFAM 

LC 

MAXUPC 

MAXDNC 

mi 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

Number of fissionable materials from 
record type 1 of XS.M.MIN 

Number of families of delayed neutrons 
from record type 1 of XS.M.MIN 

Number of materials in the collapsed 
cross section data 

Maximum number of groips of upscatter for 
the collapsed cross section data 

Maximum number of groups of downscatter 
for the collapsed cross section data 

/TAPEN/ 

Variables used from this common block 

Name Type Definition 

LLAPE 1*4 Data set reference number for the collapsed 
cross section data XS.M.MIC 
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3. Local Variables - None 

4. Functions and tasks performed by this subroutine 

This subroutine writes the collapsed fission fractions. 

5. Subprograms called by this subroutine 

SNIFF (ARC System subprogram) 

5. Subprograms calling this subroutine 

COLLA 

7. Error messages generated by this subroutine - None 



406 

5. MACCOL (AJCOOS) Common Block Descriptions 

This section provides more detailed information about the conmon 

blocks used by MACCOL (AJCOOS) subroutines. The conmon blocks appear 

in alphabetical order by name. 

For each conmon block, all variables are listed in order of 

appearance in the block by name and type, and the definition of each is 

given. In addition, there appears for each variable a list of the sub

programs in which the value of the variable is set or altered. 

A special case is the /A/ common block, which contains the container 

array A used by the dynamic storage allocation module BPOINTER (see ANL-7711 

of this series) . Section 6 contains a list of the names of all arrays 

which may be defined in the container array at any point in the execution 

of the module. 
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IN 

Name 

A(l) 

Type 

R*8 

Subprograms 
where values 

are set 
or modified Definition 

CCHI,CCS,COLLA, BPOINTER container array 
CHI,FRPNC,MACCOL, 
M1,M2,N13,M4,M5, 
M6,M7,MS .PCCHI 

/CLC/ 

Name 

NISO 

ICHIC 

Type 

1*4 

1*4 

Subprograms 
where values 

are set 
or modified 

COLLA 

CCHI 

Definition 

Number of isotopes from record 
type 1 of XS.IS02 

Fission spectrum flag for the 
collapsed cross section data 

/FLC/ 

Name 

EVALUE 

NREG 

KIND 

ITER 

Type 

1*4 

1*4 

1*4 

Subprograms 
viiere values 

are set 
or modified 

COLLA 

MACCOL,COLLA 

COLLA 

1*4 COLLA 

* Definition 

Eigenvalue from record type 1 
of FR.PN 

Number of regions 

Kind of flux from record type 
1 for FR.PN 

I tera t ion number from record 
type 1 of FR.PN 
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/IG/ 

Name 

120 

121 

111 

16 

143 

144 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Subprograms 
where values 

are set 
or modified 

COLLA 

COLLA 

COLLA 

COLLA 

COLLA 

COLLA 

Definition 

Pointer to array CHI 

Pointer to array CHIC 

Pointer to array E 

Pointer to array EC 

Pointer to array CNCHI 

Pointer to array DNCHIC 

/LT/ 

Name 

NMAT 

NGROUP 

ICHI 

NFCMP 

Type 

1*4 

1*4 

1*4 

1*4 

Subprograms 
where values 

are set 
or modified 

COLLA 

COLLA 

CCS,M7 

M7 

Definition 

Nlumber of materials 

Number of neutron energy 
groups 

Fission spectrum flag 

Number of fissionable 
materials from record type 1 
of XS.M.MIN 

NFAM 

MAXUP 

MAXDN 

LC 

1*4 

1*4 

1*4 

1*4 

M7 

M7 

M7 

M7 

Number of families of delayed 
neutrons from record type 
1 of XS.M.MIN 

Maximum number of groups 
of upscatter from record 
type 1 of XS.M.MIN 

Maximum number of groips 
of downscatter from record 
type 1 of XS.M.MIN 

Nlumber of materials in the 
collapsed cross section 
data 
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Name 

MAXUPC 

MAXDNC 

mi 

1*4 

1*4 

Subprograms 
where values 

are set 
or modified 

M7 

M7 

Definition 

Maximum number of groups of 
upscatter for the collapsed 
cross section data 

Maximum number of groups of 
downscatter for the collapsed 
cross section data 

/PAR/ 

Name 

MCSLTH 

NCMP 

NMAT 

MSLTH 

NIS02 

LAREA 

LZONE 

NIL 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Subprograms 
where values 

are set 
or modified 

MACCOL,Ml 

MACCOL,Ml 

MACCOL,Ml 

MACCOL 

MACCOL 

NIACCOL 

MACCOL 

MACCOL 

Definition 

Length of conposition mixture 
table in record type 4 of 
B.HOMOG 

Number of conpositions in 
record type 4 of B.HOMOG 

Number of materials in B.HDMDG 

Length of material mixture 
table in record type 2 of 
B.HDMOG 

Number of isotopes in list 
in record type 2 of B.HOMOG 

Length of record type 6 in 
GEOl 

Length of record type 7 in 
GEOM 

Number of finite directions 
from record type 1 of GEOM 



410 

AAP/ 

Name 

ITAPE 

JTAPE 

lyge 

1*4 

1*4 

Subprograms 
where values 

are set 
or modified 

MACCOL 

MACCOL 

Definition 

Data set reference number 
for B.HOMOG 

Data set reference number 
for GEOM 

/TAPEN/ 

Name 

LLAPE 

Type 

1*4 

Subprograms 
where va lues 

are set 
or modified 

PCCHI 

Definition 

Data set reference number 
for the collapsed cross 
section data set XS.M.MIC 
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6. MACCOL (AJCOOS) Dynamic Storage Array Allocation 

This section describes a l l arrays which may be defined by th is module 

in common block /A/ using the f ac i l i t i e s of the dynamic storage allocation 

module BPOINTER (see ANL-7711 of th i s s e r i e s ) . The arrays are l i s ted in 

alphabetical order by the name given them in the BPOINTTER name table . For 

each array, the following information i s given: 

1. type; 

2. dimension, in terms of module variables; 

3. names of subprograms where action is taken that affects the 

status of the array in the container, followed in parentheses by the 

action that is taken in the subprogram (here, significant BPOINTER calls 

are to PUTPNT, which allocates space in the container for the array); 

4. the definition of the array contents. 

If the meaning of a variable used as the dimension of an array is 

not known, it can be found in the subprogram in which a call to PUTPNT 

is made for that array. 



Array 
Name 

ANISO 

msi 
R*8 

Subprograms 
issuing 

significant 
Dimension BPOINTER calls 

NGROUP COLLA(PUTPNT) 

ATMDEN R*S MSLTH 

CDCTBL R*S NREG 

an R*8 NGROUP* 
NGROUP 

Subprograms 
where values 

are set 
or modified 

CCS 

t4ACC0L (PUTPNT) Ml 

CANISD R*8 NCGROU COLLA(PUTPNT) CCS 

CATMDE R*S NREG*MSLTH MACCOL(PUTPNT) M3 

CCMAME R*8 NMAT*REG COLLA(PUTPNT) M7 

MACCOL (PUTPNT) M3 

CDIMIX R*8 NREG*MCSLTH MACCOL(PUTPNT) M3 

CDNWIX R*8 NRBG*MCSLTH MACCOL (PUTPNT) M3 

CEMTBL R*8 NN1AT*NREG MACCOL (PUTPNT) M3 

COLLA(PUTPNT) CCS,MS 

Definition 

Pronpt fission reaction rate from 
data set XS.M.MIN 

Atomic density table from record 
type 2 of B.HONDG 

Collapsed fission reaction rate 

For the collapsed cross section set, 
the atomic density table (used in 
record type 2 of B.HONDG) 

Material labels for the collapsed 
cross section set 

For the collapsed cross section set, 
the composition labels (used in 
record type 4 of B.HOMOG) 

For the collapsed cross section set, 
the mix table (used in record type 
2 of B.HOMOG) 

For the collapsed cross section set, 
the mix table (used in record type 
4 of B.HONDG) 

For the collapsed cross section set, 
the labels of materials (used in 
record type 2 of B.HONDG) 

Fission fraction from data set 
XS.IS02 and XS.M.MIN 



Array 
Name 

CHIC 

CMCSPE 

mi 

R*8 

1*4 

Dimension 

NGRDUP* 
NGRDUP 

NREG 

Subprograms 
issuing 

significant 
BPOINTTER cal ls 

COLLA(PUTPNT) 

Subprograms 
where values 

are set 
or modified 

CCHI 

NIACCOL (PUTPNT) M3 

CMNAME R*S NMAT COLLA(PUTPNT) M7 

CMNANE R*8 NMAT MACCOL (PUTPNT) M3 

CMSPEC 1*4 NMAT*NREG MACCOL(PUTPNT) M3 

CNAME 

CSCAP 

CSFIS 

CSFISNU 

CSINL 

CSNALF 

R*8 

R*8 

R*8 

R*8 

R*8 

R*S 

NCMP 

NCGROU 

NCGRDU 

NCGRDU 

NCGROU* 
NCGROU 

NCGROU 

MACCOL(PUTPNT) 

COLLA(PUTPNT) 

CDLLA(PUTPNT) 

COLLA(PUTPNT) 

COLLA(PUTPNT) 

COLLA(PUTPNT) 

M3,MS 

CCS 

CCS 

CCS 

CCS 

CCS 

Definition 

Collapsed fission fraction 

For the collapsed cross section set, 
the number of materials comprising 
each composition (used in record type 
4 of B.HONDG) 

Material labels from record type 1 
of XS.M.MIN 

Material labels from record type 1 
of XS.M.MIN 

For the collapsed cross section set, 
the number of isotopes comprising 
each material (used in record type 2 
of B.HOMOG) 

Conposition labels 

Collapsed absorption cross section 

Collapsed fission cross section 

Collapsed fission reaction rate 

Collapsed scattering cross section 

Collapsed removal cross section 



Array 
Name 

CSNP 

CSTR 

CVOLFR 

CXTR 

Type 

R*S 

R*8 

R*S 

R*8 

Dimens ion 

NCGRDU 

NCGROU 

NREG* 
MCSLTH 

NCMP* 
NCGROU 

Subprograms 
issuing 

significant 
BPOINTER calls 

COLLA(PUTPNr) 

CDLLA(PUTPNT) 

MACCOL(PUTPNT) 

COLLA(PUTPNT) 

Subprograms 
where values 
are set 

or modified 

CCS 

CCS 

M3 

M8 

DCTBL R*8 

DIMIX R*S 

NCMP 

MSLTH 

MACCOL(PUTPNT) M2 

NUVCCOL (PUTPNT) Ml 

Definition 

Collapsed total cross section 

Collapsed transport cross section 

For the collapsed cross section set, 
the volume fraction table (used in 
record type 4 of B.HONDG) 

The collapsed transport cross section 
for each conposition 

Labels of conpositions from recrod 
type 4 of B.HONDG 

NLixture table from record type 2 
of B.HOMOG 

DITBL R*8 NIS02 MACCOL(PUTPNT) Ml List of isotopes from record type 2 
of B.HONDG 

DNWIX R*8 MCSLTH MACCOL(PUTPNT) M2 Mixture table from record type 4 of 
B.HOMOG 

IMTBl R*8 NMAT 

DNirB2 R*S NMAT 

NIACCOL (PUTPNT) Ml 

MACCOL(PUTPNT) M2 

Labels of materials from record type 
2 of B.HDMOG 

List of materials from record type 
4 of B.HOMOG 

DNCHI R*8 NGROUP* COLLA(PUTPNT) CCS 
NFAM 

DNCHIC R*8 NGROUP* aDLLA(PUTPNT) DCHI 
NFAM 

Delayed neutron fission fraction 
spectrum from data set XS.M.MIN 

The collapsed delayed neutron 
fission fraction spectrum 



Array 
Name 

EC 

Subprograms 
issuing 

significant 
Type Dimension BPOINTER calls 

R*S NGROUP + 1 COLLA(PUrPNT) 

R*8 NCGRDU + 1 COLLA(PUrPNT) 

FISNU R*8 NGROUP COLLA(PUTPNT) 

FP R*8 NGROUP* COLLA(PUrPNT) 
NREG 

FPC R*8 NCGROU* COLLA(PUTPNT) 
NREG 

ISONME R*S NISO COLLA(PUTPNT) 

KE 1*4 NCGRDU + 1 COLLA(PUTPNT) 

Ki 1*4 NCGR0U*6 COLLA(PUTPNT) 

Subprograms 
where values 

are set 
or modified 

MS 

M6 

CCS 

M4 

M6 

MS 

M6 

CCS,M7 

LINDN 1*4 NGROUP COLU(PUTPNT) CCS,M7 

LINUP 1*4 NGRDUP CDLLA(PUrPNT) CCS,M7 

LIP 1*4 NGR0UP*6 COLLA(PUTPNT) CCS,M7 

Definition 

Energy boundaries of groups from 
record type 3 of file 1 of data set 
XS.ISD2 

The collapsed neutron energy 
boundaries 

Fission reaction rate from data set 
XS.M.MIN 

The power-normalized fluxes from data 
set FR.PNC 

The collapsed neutron energy 
boundaries 

Isotope name list from record type 2 
of data set XS.ISD2 

The group correspondence factors from 
record type 4 of A.COL 

The number of groups of upscatter and 
downscatter for the collapsed group 
structure 

Number of groups of downscatter 

Number of groips of upscatter 

The number of groups of upscatter 
and downscatter 



Array 
Name 

DOCA 

LOCM 

NC 

SFIS 

SNP 

Type 

1*4 

Dimension 

NISO 

Subprograms 
issuing 

significant 
BPOINTER calls 

COLLA(PUTPNT) 

MCSPEC 1*4 NCMP 

MSPEC 1*4 NMAT 

1*4 NREG 

REG R*8 NREG 

SCAP R*S NGROUP 

R*8 NGROUP COLLA(PUTPNT) 

R*S NGROUP 

Subprograms 
where values 

are set 
or modified 

MS 

1*4 NMAT*NREG MACCOL(PUTPNT) M3 

MACCOL (RITPNT) Ml 

MACCOL(PUTPNT) Ml 

MACCOL (PUTPNT) N13 

MACCOL(PUTPNT) M3 

COLLA(PUrPNT) CCS 

CCS 

SINL R*S NGROUP* COLLA(PUTPNT) CCS 
NGRDUP 

SNALF R*8 NGROUP COLLA(PUTPNT) CCS 

COLLA(PUTPNT) CCS 

Definition 

Number of records in second file of 
XS.IS02 to be skipped to read data 
for each isotope 

Location in the mix table (CIS*1IX) of 
eacii material for each material for 
eacdi region in which it is present 

Number of isotopes comprising each 
material from record type 4 of B.HONDG 

Number of isotopes comprising each 
material from record type 2 of B.HDMOG 

Conposition index from record type 5 of 
GEOM 

Region labels from record type 9 of GEOM 

Absorption cross section from data set 
XS.M.MIN 

Fission cross section from data set 
XS.M.MIN 

Scattering cross section from data 
set XS.M.MIN 

Removal cross section from data set 
XS.M.MIN 

Total cross section from data set 
XS.M.MIN 



Array 
Name 

STR 

U 

VEL 

Type 

R*8 

R*8 

R*8 

Dimension 

NGROUP 

NGROUP + 1 

NGRDUP 

Subprograms 
issuing 

significant 
BPOINTER calls 

COLU( PUTPNT) 

COLLA (Pin'PNT) 

COLLA(PUTPNT) 

XTR R*S NCMP* 
NGROUP 

Subprograms 
where values 

are set 
or modified 

CCS 

MS 

VOLFRC R*8 MCSLTH MACCOL(PUTPNT) M2 

COLLA(PUTPNT) M8 

Definition 

Transport cross section from XS.M.MIN 

Lethargy boundaries of groups from 
record type 3 of file 1 of data set 
XS.IS02 

Velocities from record type 3 of file 
1 of data set XS.IS02 

Volume fraction table from record 
type 4 of B.HDMOG 

Transport cross section from record 
type 4 of data set XS.C.MIN 
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7. MACCOL (AJCOOS) Data Set Usage 

This section contains descriptions of all data sets used by this 

module. For each data set used, the following information is given: 

1. The name of the data set, if it is an ARC System data set, or a 

description of its contents and function if it is a scratch data set used 

only within the module; 

2. the record structure of the data set, if it is a scratch data 

set; 

3. the names of subprograms in which the data set is read and/or 

written, along with a list of the record types which are read or written 

within each subprogram and the name of the variable in which the reference 

number of the data set is stored. 

Conplete descriptions of the record structure and contents of each 

ARC System data set can be found in ANL-7711 of this series. 
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Name or description of data set - A.COL, Collapse Data 

Record structure - ARC System data set 

Read in 
subprograms 

MACCOL 

COLLA 

M6 

Record types 

1 

1, 2 and 3 

4 

Written in subprograms - None 

Reference 
variable 

KTAPE 

ITAPE 

ITAPE 

Name or description of data set - B.HOMOG, Binary Version of Homogenization 
Input 

Record structure - ARC System data set 

Record types 
Read in 
subprograms 

MACCOL 

Ml 

M2 

Written in 
subprograms 

M3 

1, 3 

2. 3 

4 

All 

Record types 

Reference 
variable 

ITAPE 

ITAPE 

ITAPE 

Reference 
variable 

KTAPE 

Name or description of data set - FR.PN, Power-normalized Real Flux 

Record structure - ARC System data set 

Read in 
subprograms Record types 

COLLA 1 

M4 2 

Written in subprograms - None 

Reference 
variable 

NTAPE 

NTAPE 
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Name or description of data set - GEOM, Geometry Data 

Record structure - ARC System data set 

Read in 
subprograms Record types 

MACCOL 1 

M3 2-9 

Written in subprograms - None 

Reference 
variable 

JTAPE 

JTAPE 

Name or description of data set - XS.C.MIN, Macroscopic Conposition Cross 
Sections 

Record structure - ARC System data set 

Record types 
Read in 
subprograms 

COLLA, M8 1 

MS 2, 3, 4 

Written in subprograms - None 

Reference 

variable 

KCTAP 

KCTAP 

Name or description of data set - XS.IS02, Problem Dependent Microscopic 
Group Cross Sections 

Record structure - ARC System data set 

Record types 

1 

Read in 
subprograms 

COLLA 

MS 2, 3, 4 

Written in subprograms - None 

Reference 
variable 

MTAPE 

MTAPE 
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Name or description of data set - XS.M.MIC, Collapsed Macroscopic Material 
Cross Sections 

Record structure - ARC System data set 

Record types 
Written in 
subprograms 

PCCHI 1, 2 

CCS 3, 4 

Read in subprograms - None 

Reference 
variable 

LLAPE 

LLAPE 

Name or description of data set - XS.M.NILN, Macroscopic Material Cross 
Sections 

Record structure - ARC System data set 

Record types 
Read in 
subprograms 

M7 

CCS 

1, 2, 3 

4 

Reference 
variable 

LTAPE 

LTAPE 
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8. NIACCOL (AJCOOS) Error Messages 

There were no error messages generated by this subroutine. 
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9. MACCOL (AJCOOS) Timing Information 

For a cross section set with 20 materials, 20 regions and 26 energy 

groups, collapsing to 8 energy groups requires less than 1 minute of conputer 

time on the IBM 360 Model 75. 
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10. MACCOL (AJCOOS) Sanple Output 

Tliere is no sample output for this module. 
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PART SIX. 
RUN-TIME MICROSCOPIC CROSS-SECTION MODIFICATION MODULE, 

MODXSISO (NUI006) 

Documented by - H. Henryson II 
Designed by - H. Henryson II 
Programmed by - H. Henryson II 
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1. MODXSISO (NUI006) Introduction 

a. Description of Capabilities 

The module NUI006 reads and processes BCD information from card 

type 20 of the ARC System alphanumeric neutronics input data set A.NIP. 

These data specify run-time modifications to the cross section and fission 

spectrum data of the ARC System binary data sets XSISOFl and XSIS0F2. 



b, standard Paths Which Utilize This Module, and Other Modules Utilized by Each Path 

DARCID 

\ Modules 
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\ By Each 
\ Path 
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Utilizing \ 
This \ 
Module \ 
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theory 
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1-D transport 
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b. Standard Paths Which Utilize This Module, and Other Modules Utilized by Each Path (Contd.) 

SNARCID 

\ Modules 
\ Utilized 
\ By Each 
\ Path 

Paths\ 
Utilizing \ 
This \ 
Module \ 

STPOOl 
1-D diffusion 

theory 

STP002 
1-D transport 

theory 
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2-D diffusion 
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1-D diffusion 
perturbation 
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2-D diffusion 
perturbation 
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2-D transport 
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Data Sets Utilized by This Module 

Upper-interface Data Sets Records Read 

A.NIP, General Input for Run-time Cross Section Modifiers 
Neutronics Calculations 

XS.IS02 (File 1) 

XS.IS02 (File 2) 

All 

All 

Lower-interface Data Sets 

SCR003, A Two File Data Set 
which Contains the 
Modified Cross Section 
Set in the same Format 
as XS.ISO (File 1) 
and XS.ISO (File 2). 
On leaving the Module 
NUI006, the ARC 
System Glossary Tables 
have been Modified to 
return this data Set 
when 'XS.IS02' is 
referenced and the 
unmodified Data Set 
when 'SCR003' is 
eferenced 

Records Read 

All 
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2. MODXSISO (MJI006) Description of Problem and Method of Solution 

a. Introduction 

The neutronics modules within the ARC System make use of isotopic 

cross section information in the format of the interface data sets XSISOFl 

and XSIS0F2. In general these few-group cross section sets are generated 

from basic data by use of multigroup codes such as MC^. It is often 

necessary to modify the few group sets for a given problem without running 

a multigroup code. The module NUI006 provides the capability for fast 

and convenient modification of the data sets XSISOFl and XSIS0F2 according 

to the algorithm 

X = Ax + B 

where 'x' represents the group cross section or fission spectrum vector or 

matrix to be nodified, A and B are group dependent constants user input 

through the type 20_ cards of the BCD data set A.NIP. Although the module 

was designed to create a tenporary data set which would be deleted after 

problem execution, the format of the modified ciata set is identical to the 

original and, consequently, could be saved for later use. 

b. Cross-section Modification 

The following group cross sections of all isotopes of data set 

XS.IS02 (File 2) may be modified by use of the module NUI006: 

transport cross section 

capture (n,Y) cross section 

(n,a) cross section 

(n,p) cross section 

fission cross section 

number of fission neutrons per fission times fission 

cross section 

IJ 

2) 

3) 

4) 

S) 

6) 

''tr 

°c 
a n,a 

0 

n,p 

°f 
VO r 
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7) a (j->j) anisotropic self-scatter cross section 

(a) 
8) a> -' inelastic scatter transfer matrix for all Legendre orders 

9) a^ •' elastic scatter transfer matrix for all Legendre orders 

(i) 10) a'- i (n,2n) scatter matrix for all Legendre orders. 

All of the quantities given are group dependent and the user may specify 

constants A and B separately for each group or constant for a number of 

groups. Default options are provided for group selection. 

c. Fission-s.pectrum Modification 

The isotopic fission spectrum vector or matrix of data set XSIS0F2 

may be modified according to the same algorithm provided for cross section 

modification. It is also possible to modify the set fission spectrum data 

of XSISOFl by specifying 'SETCHI' as the isotope label on the type 20_ card 

of A.NIP. There are no normalization checks provided with regard to 

fission spectrum modifications. 

d. Module Limitations 

A number of input restrictions are inposed in using the module NUI006. 

Quite generally the restrictions inply that is is not possible to modify 

the structure of the data sets XSIS02 (file 1) and XSIS02 (File 2). In 

particular; ' 

1) It is not possible to modify a non-fissionable isotope with input 

applicable to Cr, vOr or fission spectrum data. 

2) The scattering band width (number of upscatter plus number of 

downscatter plus one) of any group may not be modified. 

3) An isotope whic± uses the set chi fission spectrum may not be 

niodified by input applicable to isotope dependent fission spectrum data. 

4) The vector or matrix character of fission spectrum data may not 

be modified. 

5) BCD input cards (card type 20_ of A.NIP) to the module are processed 

sequentially so that data pointing to the same isotope and the same group 

on different cards would act cummulatively. 
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e. Output Edits 

The only edits provided by the module NUI006 are on entering: 

**** NDDULE NUI006 HAS BEEN ENTERED 

and on exiting: 

**** EXECUTION OF MODULE NUI006 COMPLETE TIME SPENT IN MODULE 
NUI006=...MINUTES 
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3. MODXSISO (NUI006) Description of Module Flow 

The module NUI006 is made up of a main program and a single subroutine 

DOWORK. In addition the ARC System segments 

SYSTEM, SQUEZE, LINK, LOAD JBCOM,BPOINTER 

are required. 
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a. Overlay Structure Diagram 

MAIN 
DOWORK 
SYSTEM 
SQUEZE 
LINK 
LOAD 
IBCOM 
BPOINTER 

b. Diagrammatic Subprogram Logic Flow 

MAIN 

i 
DOWORK 

c. Descriptive Subprogram Logic Flow 

The main routine of module NUI006 performs three chores: 

i) Initialize variables and establish data set reference numbers 

through calls to subroutine SNIFF. 

ii) Initialize BPOINTER tables and establish pointers for all 

variably dimensioned arrays. 

iii) Accounting duties such as timing and closing (REWIND) of 

data sets. 

On conpletion of ii) above, the MAIN routine calls DOWORK. The work 

performed by this subroutine may be divided into four parts: 

i) Read type 20_ cards of A.NIP, 

ii) Read cross section and fission spectrum data of XS.IS02, 

iii) Modify appropriate data as specified, 

iv) Write modified data on new data set SCRD03. 

On returning from subroutine DOWORK, the main program issues a call 

to subroutine SNIFF with the special argument 'CHANGE'. As a consequence 

the tables in SNIFF are modified so that reference to XS.IS02 gives the 

data set reference number of the modified cross section data set, and 
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reference to SCR003 gives the data set reference number of the original 

cross section data set XS.IS02. The tables of SNIFF are also modified 

through a call to SNIFF which deletes reference to data set XS.ISO. 
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4. N«DXSISO (NUI006) Subprogram Descriptions 

This section contains descriptions of all subprograms which are part 

of the module NUI006. Each subprogram description begins with a listing 

of the name and argument list as they appear in a Fortran CALL. Subsection 

1 is a list of the subroutine arguments in order of appearance with type, 

dimension and definition information. The three variable types referenced 

are: 

1*4 32 bit integer word 

R*4 32 bit floating point word 

R*8 64 bit floating point word 

Subsection 2 contains the names of all common blocks used by the sub

program. Each is followed by a list of the variables in the common block 

used by the subprogram, together with definitions. 

Subsection 3 contains a listing of all variables which are local to 

the subprogram along with type and definition information. 

Subsection 4 describes the functions performed by the subprogram. 

Subsection 5 lists all subprograms called explicitly by this subprogram. 

Subsection 6 lists the subprograms which call this subprogram. 

Subsection 7 describes error messages which may be generated by the 

subprogram together with the action taken. 
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Main Program MAIN 

1. Arguments - None 

2. Common Blocks 

/DSRNO/ 

Variables used from th is conmon block 

Name Type 

NIP 

NISO 

NIS02 

NSCR 

1*4 

1*4 

1*4 

1*4 

Definition 

Data set reference number of data set 
A.NIP 

A dummy variable used in ca l l to SNIFF 

Data set reference number of data set 
XS.IS02 

Data set reference number of data set 
SCR003 

/CODEP/ 

Variables used from th is common block 

Name Type Definition 

N20 1*4 Number of type 20 cards present in data 
set A.NIP 

NGROUP 1*4 Number of energy groups defined in f i r s t 
record of XS.IS02 

NISOS 1*4 Number of isotopes defined in f i r s t 
record of XS.IS02 

Local Variables 

Name Type 

DINAM R*8 

D»DD R*8 

DJI R*8 

Definition 

'DINAM' for array name 

'DIMOD' for array name 

'DJI' for array name 
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Name 

DJF 

A 

B 

TYPE 

DLOCA 

DTEMP 

DINDX 

DITEMP 

DJI 

DJ2 

DISET 

DUM 

XI 

MAXSIZ 

IPRNT 

BLK(l) 

ANIP 

JJ 

KK 

IMOD(IOO) 

N19 

NDJI 

NDJF 

NDJI 

Type 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R*8 

R'-S 

R*8 

R*8 

R*8 

R«4 

1*4 

1*4 

R*8 

R*8 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

'DJF' for array name 

'A' for array name 

'B' for array name 

'TYPE' for array name 

'DLOCA' for array name 

'DTEMP' for array name 

'DINDX' for array name 

'DITEMP' for array name 

'DJI' for array name 

'nJ2' for array name 

'DISET' for array name 

Dummy argument in TLEFT 

Time left in problem; time (min) spent 
in module 

Size of main core container 

BPOINTER debugging pr in t flag (0) 

BPOINTER container array 

Dummy variable 

Number of highest number standard input 
card in A.NIP 

Number of non-standard data cards in A.NIP 

Number of cards of each type in A.NIP 
19 

N19 = I IMOD(I) 
1=1 

Pointer for array DJI 

Pointer for array DJF 

Pointer for array DJI 
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Name mi 
NDJ2 

NA 

NB 

NTYPE 

NITEMP 

NDIMOD 

NSET 

ITEMP 

NDINAM 

NDLOCA 

NINDX 

NDTEMP 

X2 

JTENP 

MAXBLK 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

R*4 

1*4 

1*4 

Definition 

Pointer for array DJ2 

Pointer for array A 

Pointer for array B 

Pointer for array TYPE 

Pointer for array DITEMP 

Pointer for array DIIvOD 

Pointer for array DISET 

Tenporary storage for array length 

Pointer for array DINAM 

Pointer for array DLOCA 

Pointer for array DINDX 

Pointer for array DTĤ IP 

Time lef t in problem on completion of 
module 

Temporary storage for array length 

Size of bulk storage array (0) 

4. Functions and tasks performed by th i s program 

On entry to the main program of module NUI006, variables to be used 

as array names are i n i t i a l i z e d , the time remaining in the problem obtained 

and a message printed to indicate that the module has been entered. Calls 

to subroutine SNIFF es tabl ish the data set reference numbers of the ARC 

System data sets A.NIP, XS.IS02 and SCRO03. A cal l to SNIFF with dsname 

XS.ISO and argument 2 establishes XS.ISO as a "new" data set in the SNIFF 

tables even i f i t were previously referenced. Data set A.NIP is then read 

to es tabl ish N20, the number of type 2£ cards present and to read past 

the records of the card types 1-19. The f i r s t record of XS.IS02 is read 

to determine NGROUP and NISOS, the number of energy groups and the number 

of isotopes in the problem respectively. The size of the BPOINTER container 

array i s calculated 
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MAXSIZ = 8*N20+2*NISOS+MAX(7*NGROUP,NGROUP*NGROUP) 

and the BPOINTER array BLK initialized using only main core and an array 

size (MAXSIZ+1). The routine then sets up the appropriate fourteen 

variably dimensioned arrays through calls to PUTPNT and GETPNT. After 

setting up the arrays, subroutine DOWORK is called and on returning 

from DOWORK the data sets XS.IS02 and SCRD03 are closed (REWIND). SNIFF 

is then called with the special dsname 'CHANGE' to interchange the data 

set reference numbers of the two data sets. Finally the time required 

for execution is calculated after a call to TLEFT and a message printed 

indicating execution to be conplete. RETURN is made to the calling program. 

5. Subprograms called by this program 

TLEFT 
BULK 
POINTR 
SNIFF 
PUTPNT 
GETPNT 
DOWORK 
FREE 

6. Subprograms calling tliis program' 

This program may be invoked by any path or module through the 

statement: CALL LINK(8HNUI006 ) 

7. Error messages generated by this program - None 

Subroutine DOWORK (ISONME, LOCA, TEMP, MOENAM, INJ, OUTJ, A, B, 
TYPE, INDX, NTEMP, JLl, JL2, ISET) 

1. Arguments 

Name Type 

ISONME R*8 

LOCA 1*4 

Dimension Definition 

1 Isotope names as specified in XS.IS02 

1 Isotope record locations as specified 
in XS.IS02 



Name 

INJ 

OUIJ 

TYPE 

mi 
R*8 TEMP 

MODNAM R*8 

1*4 

1*4 

R*8 

R'*8 

1*4 

Dimension 

1 

1 

INDX 

NTEMP 

JLl 

JL2 

ISET 

1. Conmon 

1*4 

1*4 

1*4 

1*4 

1*4 

Blocks 

1 

1 

1 

1 

1 

Definition 

Floating point data from XS.IS02 

Isotope names as specified on type 
20 cards of A.NIP 

I n i t i a l energy group as specified on 
type 20 cards of A.NIP 

Final energy group as specified on 
type 20 cards of A.NIP 

Coefficient used in changing data 
as specified on type 20 cards of A.NIP 

Coefficient used in changing data as 
specified on type 20 cards of A.NIP 

Cross section type to be modified as 
specified on type 20 card of A.NIP 

Indexing array 

Indexing array 

I n i t i a l energy group as specified 
on type 20 card of A.NIP 

Final energy groip as specified on 
card type 20 of A.NIP 

Indexing ^r ray 

/DSRNO/ 

Variables used from th i s common blo(± 

Name Type 

NIP 1*4 

NIS02 1*4 

NSCR 1*4 

Definition 

Data set reference number of data set A.NIP 

Data set reference number of data set XS.IS02 

Data set reference number of data set SCRD03 



/CODEP/ 

Variables used from this common block 

Name Type Definition 

N20 1*4 Number of type 20 cards present in data set 
A.NIP 

NGRDUP 1*4 Number of energy groups defined in first 
record of XS.IS02 

NISOS 1*4 Number of isotopes defined in first record 
of XS.IS02 

Local Variables 

Name 

SET 

NSET 

I 

ITEMP 

J 

L 

Type 

R*8 

1*4 

1*4 

1*4 

1*4 

1*4 

LOCATE 

NTOTAL 

1*4 

1*4 

IMARK 

MKRSCT 

ICHI 

LIN 

LEL 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

'SETCHI' 

Number of type 20 carcjs in A.NIP referencing 
'SETCHI' 

DO loop index 

Tenporary variable used for array lengths 
and counting 

DO loop index 

Temporary variable used in setting up array 
INDX and DO loop index 

Number of records of XS.IS02 which have 
been read 

Indicator giving number of modified card 
being processed 

= 0 isotope not modified 
1 isotope is modified 

= 0 do not modify scatter cross sections 
1 modify scatter cross sections 

Isotope fission flag 

Maximum order of inelastic scatter 

Maximum order of elastic scatter 



Name 

LN2N 

LEN 

JJ 

LMAX 

LINUP 

LINm 

LELUP 

LELDN 

LN2NUP 

LN2NIU 

ITCHI 

N 

MODTYP 

IFl 

IF2 

III 

112 

II 

I BUF 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

ITOP 

ILOW 

MODGRP 

fODHI 

1*4 

1*4 

1*4 

1*4 

Definition 

Maximum order of (n,2n) scatter 

Length of cross section array to be read 

DO loop index 

(LIN+LEL+LN2N) and maximum order of 
s c a t t e r i n g 

Number of i n e l a s t i c u p s c a t t e r groups 

Number of i n e l a s t i c downscat ter groups 

Number of e l a s t i c u p s c a t t e r gro ips 

Number of e l a s t i c downscat ter g ro ips 

Number of (n,2n) u p s c a t t e r g ro ips 

Number of (n,2n) downscat ter g ro ips 

= ICHI*NGRDUP 

Index t o r e fe rence a p a r t i c u l a r card type 
20_ 

Modif ier type a s s o c i a t e d wi th card N 

I n i t i a l energy group 

F i n a l energy grqup 

I n i t i a l energy group 

F i n a l energy group 

DO loop index; index t o a r r ay element 

Index t o a r r ay element a s s o c i a t e d wi th 
mod i f i ca t i on 

Upper index for a r r ay i n reading d a t a 
from XS.ISO ( f i l e 2) 

Lower a r r ay index i n reading da t a from 
XS.ISO ( f i l e 2) 

Lower group index for modif ier 

H i ^ e r group index fo r modif ier 
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Name 

NCOUNT 

LTEMP 

NUIEMP 

NUMBER 

ILl 

IL2 

lUl 

IU2 

NN 

LSET 

LDN 

LUP 

Type 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

1*4 

Definition 

Branching index for scattering type 

Maximum array size 

Location index in scattering arrays 

Constant to conpare with modifier type 
for scatter arrays 

Lower group modifier index 

Upper group modifier index 

Lower group modifier index 

Upper group modifier index 

DO loop index; array index 

Number of card type 20_ referencing SETQII 

Number of groips downscatter 

Number of groups upscatter 

4. Functions and tasks performed by this subroutine 

The bulk of the work performed by the module NUI006 is done in sub

routine DOWORK. The general flow through the subroutine is outlined below. 

After initializing variables the "ISOTOPE NAMES" record of XS.IS02 

(file 1) is read. The names read are then modified to remove blanks 

and become left-justified through a call to the ARC System routine SQUEZE. 

This procedure is consistent with other ARC System modules and as a 

consequence the user need not worry about the positioning of blanks on input. 

On the other hand isotope names may not be distinguished simply by blanks 

as they would not differ after being "squeezed". The modified isotope 

names record is then written on data set SCROOS. The "GROUP STRUCTURE" 

record is read from XSISOFl and written to SCROOS without modification 

as is the "SET FISSION SPECTRUM" record. An end of file mark is written 

on SCROOS and read past XSISOFl. 

The type 20 cards of data set A.NIP are then read and processed. Again 

isotope names are compressed and the default options applicable to the group 
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numbers on columns 19-30 are cJiecked and processed if necessary. An index 

is then set up to associate a given card 20 with a location on the data set 

XS.IS02. This is done through the 2*N20 locations of the variable INDX. 

The first N20 locations have the record locations, as specified in the 

ISOTOPE NAMES record of XS.IS02 (file 1) , of the isotopes given in columns 

7-12 of the corresponding N20 type 20 cards. A card which referenced the 

isotope name 'SETCHI' was given a location value greater than the largest 

value on the data set (LOCA (NISOS)+1). The second N20 locations of INDX 

order the N20 cards as they will be processed. This is best illustrated 

by an example. Let there be three isotopes on the data set XS.IS02, ISOl, 

IS02 and IS03 with record locations 1, 10, 20 respectively. The type 20 

card input is given by: 

20 IS02 

20 SETCHI 

20 IS02 

20 ISOl 

20 IS03 

With these specifications we would have: 

INDX(l) = 10, INDX(2) = 21, INDX(3) = 10, INDX(4) = 1, INDX(5) = 20 

INDX(6) = 2, INDX(7) = 5, INDX(8) = 3, INDX(9) = 1, IMJX(IO) = 4 

Having ordered the type 20̂  cards, they are processed sequentially according 

to the second N20 locations of INDX. 
« 

If the data set XS.IS02 is located at the position of an isotope not 

to be modified, all of the records of XS.IS02 (file 2) pertinent to that 

isotope are read and copied to data set SCROOS. At this point control is 

transferred to a section of coding which processes the changes specified 

on the type 20_ cards for the isotope in question. The array NTEMP is first 

established to index the particular type 20 cards being processed. For 

the example above, when processing isotope IS02, we would have 

NTEI'P(1) = 1, NTEMP(2)=3 

that is, the first and third type 20 cards, and the variable ITEMP is set 

to the number of cards being processed for the isotope. If an ISOTOPE FISSION 

SPECTRUM record is present in data set XSIS0F2 it is then read. The type 

20 cards referencing the isotope are interrogated to find any specifying 

changes to the isotopic fission spectrum. If any are present the required 
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changes are made to the data read from XSIS0F2. The modified (or unmodified) 

data are then written on SCROOS. The same process is then repeated 

with the PRINCIPAL CROSS SECTIONS record. On completion of this processing 

the INDEX RJR SCATTERING GROUP record of XS.IS02 (file 2) is read. If 

no scattering data are present control is returned to begin processing 

the next isotope. If scattering data are present and there are type 20 

cards present to modify these data control is again passed to a section 

of coding to process these changes. Otherwise the same coding is used to 

read and copy XS.IS02 (file 2) as that used if the isotope in question had 

no type 20 card information. 

When the record count indicates that all isotope data have been processed 

a check is made to see if the special modify name 'SET(3ir were referenced 

on any of the input. If not control is returned to the main program of 

NUI006. If the SET FISSION SPECTRUM record of XS.IS02 (file 1) is to be 

modified, the two data sets SCROOS and XS.IS02 are rewound and the first 

three records of XS.IS02 are again read and copied to SCROOS. In a manner 

analogous to that described for the cross section changes above, the chi 

vector or matrix data are then modified with the indexing array ISET 

playing the same role as NTEMP above. After writing the modified data 

on SCROOS an end file mark is written and control is returned to the main 

program of NUI006. 

5. Subprograms called by this subroutine 

SQUEZE (ARC System routine) 
ABSTOP (IBM entry point) 

6. Subprograms calling this subroutine 

IvlAIN routine of module NUI006 
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7. Error messages generated by this subroutine 

i) **************** nnnnnn IS NOT AN ISOTOPE NAT-IE IN THE DATA SET 
XS.IS02--EXECUTION TERMINATING 

ii) TRYING TO PROCESS THE n TYPE 20 CARD AND COULD NOT FIND THE 
PROPER INDEX 

iii) TRYING TO PROCESS THE n TYPE 20 CARD FOR ISOTOPE nnnnnnnn WHIG! IS 
NOT FISSIONABLE WITH FISSION MODIFIERS. 
***********AA*******£)(£CupjON IS TER̂ 'IINATED 



448 

5. MODXSISO (NUI006) Common Block Descriptions 

This section provides infoimation relating to the comnon blocks 

used by the module NUI006. 



/CODEP/ 

Name 

N20 

NGROUP 

NISOS 

Type 

1*4 

1*4 

1*4 

Subprograms 
where values 

are set 
or modified 

MAIN 

MAIN 

MAIN 

Definition 

The number of type 20 cards 
present in data set A.NIP 

The number of energy groups 
defined in the f i r s t record 
of data set XS.IS02 

The number of isotopes defined 
in the f i r s t record of data 
set XS.IS02 

/DSRNO/ 

Name 

NIP 

NISO 

mi 

1*4 

1*4 

Subprograms 
where values 

are set 
or modified 

IvIAIN 

MAIN 

Definition 

Data set reference number of 
data set A.NIP 

A dummy variable used in 
ca l ls to SNIFF 

NIS02 

NSCR 

1*4 

1*4 

MAIN 

MAIN 

D§.ta s e t re fe rence number of 
d a t a s e t XS.IS02 

Data set reference number of 
data set SCR003 
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6. MODXSISO (NUI006) Dynamic Storage Array Allocation 

This section provides descriptive information regarding all variably 

dimensicmed arrays used by the module NUI006. The arrays are defined using 

the facilities provided by the dynamic allocation routine BPOINTER. For 

each array the following information is provided: 

1. Array name in BPOINTER tables 

2. Type 

3. Dimension 

4. Name of subprogram making BPOINTER call 

5. Name of subprogram where array elements are set or altered 

6. Definition of array contents. 

In the dimension information the variables have the neaning: 

N20 number of type 20_ cards present in A.NIP 

NISOS number of isotopes as defined in XS.IS02 (file 1) 

NGROUP number of energy groups as defined in XS.IS02 (file 1) 



Array 
Name Type 

DIMOD 

DJI 

DJF 

DJI 

DJ2 

R*8 

1*4 

1*4 

1*4 

1*4 

R*8 

Dimension 

N20 

N20 

N20 

N20 

N20 

N20 

Subprograms 
issuing 

s i g n i f i c a n t 
POINTR c a l l s 

MAIN 

MAIN 

R*8 N20 

TYPE 1*4 N20 

DITEMP 1*4 N20 

MAIN 

MAIN 

MAIN 

MAIN 

MAIN 

IvlAIN 

MAIN 

Subprograms 
where va lues 

a re s e t 
or modified 

DOWORK 

DOWORK 

DOWORK 

DOWORK 

DOWORK 

DOWORK 

DOWORK 

DOWORK 

DOWORK 

D e f i n i t i o n 

ISOTOPE names def ined i n Co l s . 
7-12 of type 20 cards of A.NIP 

I n i t i a l energy groip number as 
def ined i n Co l s . 19-24 of type 
20 cards of A.NIP 

F ina l energy group number as 
def ined i n Co l s . 25-30 of A.NIP 

I n i t i a l energy group number as 
def ined i n Co l s . 61-66 of A.NIP 

F ina l energy group number as 
def ined i n Co l s . 67-72 of A.NIP 

Coef f i c ien t used i n changing 
microscopic d a t a : f = Af + B. 
Defined i n Co l s . 37-48 of A.NIP 

Coef f i c i en t used i n cdianging 
microscopic d a t a : f = Af + B. 
Defined i n Co l s . 49-60 of A.NIP 

"Cross s e c t i o n " type t o be modi
f i e d as def ined i n Co l s . 13-18 
of A.NIP 

An indexing a r r ay which indexes 
t h e type 20 cards of A.NIP 
a s s o c i a t e d wi th changes for a 
given i so tope 



Subprograms 
issuing 

Array significant 
Name Type Dimension POINTR calls 

DISET 1*4 N20 

DINAM R*8 NISOS 

DLOCA 1*4 NISOS 

DINDX 1*4 2*N20 

MAIN 

MAIN 

MAIN 

MAIN 

Subprograms 
where values 
are set 

or modified 

DOWORK 

DOWORK 

DOWORK 

DOWORK 

DTEMP R*4 max(7*NGR0UP MAIN 
NGR0UP**2) 

DOWORK 

Definition 

An indexing array which indexes 
the type 20 cards of A.NIP 
associated with changes in the 
set chi data 

Isotope names as defined in 
record 2 of XS.IS02. 

Isotope locations as defined in 
record 2 of XS.IS02 

The first N20 locations give the 
location as defined in record 2 
of XS.IS02 of the isotope speci
fied on the type 20 card of A.NIP. 
The remaining N20 locations give 
the relative orcJer of the isotope 
specified on the type 20 card of 
A.NIP with respect to the other 
isotopes being modified 

All of the floating point data 
read from XS.IS02 and written on 
SCRO03 is managed in this array 
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7. MODXSISO (NUI006) Data Set Usage 

This section contains descriptions of the data sets used by the 

module NUI006. The following information is given: 

1. The name of the data set. 

2. The names of the subprograms in which the data set is read or 

written and a list of the record types referenced as well as the variable 

name corresponding to the data set reference number. 

Conplete descriptions of the record structure and contents of each ARC 

system data set can be found in ANL-7711 of this series. 



Name or description of data set - A.NIP, General Input for Neutronics 
Calculations 

Record structure - ARC System data set 

Read in 
subprograms 

MAIN 

DOWORK 

Record types 

1 through 19 

Run-time Cross Section Modifiers 
(type 20) 

Reference 
variable 

NIP 

NIP 

Written in subprograms - None 

Name or description of data set - SCROOS, Modified Microscopic Group 
Cross Sections 

Record structure - Identical to ARC System data set XS.ISO 

Written in Reference 

subprograms Record types variable 

f-lAIN File Size (type 1) NSCR 

DOWORK All Records except Type 1 (file size) NSCR 

Read in subprograms - None 

Name or description of data set - XS.IS02, Microscopic Group Cross Sections 

Record structure - Identical to ARC System data set XS.ISO 

Read in Reference 

subprograms Record types variable 

MAIN File Size (type 1) NIS02 

DOWORK All Records Except Type 1 (file size) NIS02 
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8. MODXSISO (NUI006) Error Messages 

The only error messages generated by the module NUI006 are given in 

subroutine DOWORK. 

i) **************** nnnnnn IS NOT AN ISOTOPE NAME IN THE DATA SET 
XS.IS02--EXECUTION TERMINATING 

ii) TRYING TO PROCESS THE n TYPE 20 CARD AND COULD NOT FIND THE 
PROPER INDEX 

iii) TRYING TO PROCESS THE n TYPE 20 CARD FOR ISOTOPE nnnnnnnn WHICH 
IS NOT FISSIONABLE WITH FISSION MODIFIERS 
****************EXECLmON IS TERMINATED 
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9. MODXSISO (NUI006) Timing Information 

A problem was executed requiring the processing of 75 type 2£ carcis in 

approximately two seconds. Problem timing is in general dependent on the 

size of the isotope cross section set, XS.IS02, in question since the 

reading and writing of the cross section set takes far more time than the 

processing of the data. 
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10. MODXSISO (NUI006) Sanple Output 

***** MODULE NUI006 HAS BEEN ENTERED 

***** EXECUriON OF MODULE NUI006 COMPLETED 
TIME SPENT IN MODULE NUI006 = 0.04 MINUTES 





^ 


