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XLIBIT: ANL Cross-section Library Code

by

S. D. Sparck

I. INTRODUCTION

With the acquisition by the Laboratory of a Control Data 3600 computer in
the fall of 1963, a joint reprogramming project was undertaken by the Labora-
tory's Applied Mathematics Division and the Control Data Corporation to de-
velop one- and two-dimensional diffusion-theory and Sp transport-theory
programs for the CDC-3600. The XLIBIT code described in this report was de-
veloped as a part of this project.

XLIBIT is a CDC-3600 program designed to:
1) Prepare a cross-section library tape.
2) Modify an existing cross-section library tape.
3) Duplicate an existing cross-section library tape.*
4) Print all or a portion of the cross-section data on the library tape.
5) Punch cross-section decks for all or a portion of the data on the
library tape. The decks produced are identical to those used in pre-
paring the tape.**
The cross-section library tape is composed of one or more cross—section
sets. A cross-section set is defined as the collection of the relevant param-
eters for the materials assigned a partitular energy-angle structure. One or

more materials must be included in each set, and each may be considered an
isotope or a mixture of isotopes or pure materials, as convenient.

*See Part V, Section D, paragraph 3 (p. 34).

#*%Following the last data card, a BCD card containing "RUN COMPLETED." in
columns 5 through 18 is punched to mark termination of the punch output for
a run.



II. CROSS-SECTION NOMENCLATURE

The following definitions have been employed in specifying the paiaiicecso
included in the cross-section set. To avoid confusion with the summation
sign, o is used for cross sections throughout. This is not meant to imply any
restriction on the type of cross section used. The user must, of course,

designate these corresponding to his use of densities or volume fractions in
the problem specifications.

For each material and each energy (lethargy) group j, the following are
included:

Dj = diffusion coefficient. If required by code and not specified by
user, this will be calculated as 1/3 Otr,q-

0c,j = the capture cross section, which includes (n,a), (n,p); (n,y)
losses.

v: = number of neutrons emitted per fission.
Of, 5 = fission cross section.
s

Otr,j = transport cross section, defined as total cross section for
1 transport codes. If required by code and not specified by user,
this will be calculated as the total cross section.

x(j,k) = fission-spectrum fractions for group k caused by neutrons in
group j.

Three types of transfer may be included: elastic, inelastic, and (n,2n).
Each of these transfer cross sections may have angular dependence expressed as
a truncated Legendre series.

cel,j(”) = the total elastic-transfer cross section from group j, as a
function of the cosine of the scattering angle p in the
laboratory system

N N J

_ 20 + 1 (9) 20+ 1 (2),.

= ] S =1 )} =G >0p,W.
=0 4 el,;j 2 e 4 el 2

If

Té%)(j + k) = the elastic-transfer vector for component & regresenting
transfer from group j to group k, i.e., the jt row in each
of the N-plus-1 scattering matrices, each element in this
row gives the fraction transferred to group k, and
Oéizj : Téi)(j gZlcii= Oé%)(j > k), the elastic-transfer
cross section for component £ representing transfer from
group j to group k.



ine same rorm is used if the inelastic and (n,2n) transfer cross sections
are given.

Uin,j(“) = the total inelastic-scattering cross section

N N' J
el AR kSRS
=0 k=1

2
Tin)(j + k) = the inelastic-scattering vector for component £
representing transfer from group j to group k,
(6 o AR
and cin,j Tin (G > k) = 95 (j > k), the
inelastic-transfer cross section.

0(n,2n),j(“) = the (n,2n) cross section
“Z‘ 20+ 1 _(2) Bl rg “Z’ 20 +1 (1)
o 47 (n,2n),j 2 9=0) =1 4 (n,2n)

£

(4 > P ).

Tgé)Zn)(j + k) = the (n,2n)-reaction transfer vector representing
: transfer from group j to group k, and

(2) o ] . R 5
(n,2n),3 "~ T(n,2n) 3 > K) = 9(nlon)(§ > k),
the (n,2n) transfer cross section.

A distinct pair of upper and lower bounds (i.e., number of groups into
which up- and downtransfer is to be considered) must be specified for each of
the three types of transfer used. »

In addition, the following data are required (these data are material-
independent but as a convenience may be given with each material):

VIS the mean velocity of group j,

Ej or uy = the minimum energy of group j, or maximum lethargy of group j.
J plus 1 entries for j = 0, 1, 2, ..., J are required.

For applications to S, -type tramsport-theory codes, the various
scattering-type cross sections can be combined into two classes: one, scat-
tering that removes the neutron from the group _gk(j + k,H¥); and two, scat-

J
tering that leaves the neutron in the group o(j » j,u). In terms of the above
nomenclature,



) N"

. _ 21 o 1 () ;
jgk(J k) kzl zz B S

k#j

{0 0y G > 0P

N'
PRI 5 SOOI T£i)(j > K)Py (1)

=3 4m Yin ol
T o2 o () (2)
25 RZO 4ﬂ 9e1,y ° Tep (G > KB (),
and
20
a(j > 3,u) = % Z - + Eﬁ)Zn),J i TE&ZZn)(j > ey ()
LT RO) (2)
RZO “4n %in g Tin e j)Pl(U)
N
27
D EEL® D e,
For diffhsion-theory codes, the above expressions become
(0 . (0 . (0) -.(0)
#1(3 > k) = kzl 9(n,2n) ,j T(n 2n)(J k) + o4, JTln G
k#j
% °$)3Tég)(j % k)},
and

9+ 9 =3 o(nony,g ¢ Taem @ > D+ ofDyT0 G > 9

+ o(0) (0

el duel G~ 3.

The total cross section, o, i is then
’
J

S 4 = O, FdE g kzl i L



e o—

L1 tne scattering matrices specified are normalized such that

J
I 1G>0 =1,
J
R 10 >0 =1,
=1
and
J
kzl T @ + 1) = 2
then

_ 0) (0) (0)
SEsdR SNt o + b to n,2n),j 5 Oin, j 2 Sel; e
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III. DESCRIPTION OF CROSS-SECTION INPUT DECKS

The cross-section input deck, which is the basic unit of XLIBIT input, 18
the series of cards used to specify the relevant parameters for a single mate-
rial (see Fig. 1).

The cross-section input decks for all materials included in a cross-
section set have an identical energy-group structure.

Provision is made for ten card types in each input deck.* These types
are designated as +, 0, 1, 2, ..., 8, to identify their respective contents.

Type (+), an optional card, is provided to accommodate the user who
wishes to personally identify a material.

Type (0) defines the group structure of the cross-section set.

Type (1) contains the group constants Dj, Otr,j» %c,j* Of,j° and Vi

Type (2) specifies the fission-spectrum fractions.
Types (3) through (8) contain the transfer cross-section data.

The values on the ANL cross-section data cards are either numeric quanti-
ties or Hollerith (BCD) quantities. The general rules given below should be
followed in filling out the data cards:

1. Hollerith quantities (i.e., set and material identification and
options) may contain any valid Hollerith character except the
period (.) and the comma (,).

2. Numeric fields of 12 columns are considered to contain floating-
point quantities. If these quantities are written in the FORTRAN
exponential format with the scientific notation of fraction and ex-
ponent (for example, 5.63E01l), they must be right-justified.

3. Numeric fields of one or three columns are considered to contain
integer quantities. These quantities must be right-justified.

4. Numeric fields left blank are treated as zero, unless specifically
stated otherwise.

Columns 1 through 20 of all types of cross—section data cards, except the
+ card, have the same format. The following rules apply to the quantities
appearing in columns 1 through 20:

1. Set Name (columns 1-5)

The set name must be given on all data cards. All cards for an
individual set must be placed together, No two sets on the same
library tape may have the same name.

*A sample set of forms available for use in keypunching cross-section data
is included as Appendix A.
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All|3|C

All|3]|C

All[3|C

All[3]|C

All[3]|C
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Num-

The card-numbering system shown above (col-
umns 17-19) is not the only one possible.
bering may, for example, start with each card

NOTE:

type, or with each group for the same card type,

or with each group and ¢-number combination for

the same card type, etc.

Cross-section Input Deck for a Material

with Three Energy Groups

Fig. 1.
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Material Name (columns 6-11)

The material name must be given on all data cards. All cards ___ _
individual material within a set must be placed together. No two
materials in the same set may have the same name.

The code does not consider the special character (see paragraph 3
below) to be part of the material name.

Special Character (column 12)

The special character is intended for use in special applications to
convey additional information about a material (e.g., to denote
hydrogenous or heavy materials).

The program reads the special character from the type-0 card, and
disregards column 12 on cards of all other types. This quantity may
be a blank or any other Hollerith character except a period or a
comma.

Card Type (column 13)

The card type must be given on all data cards used. The card type
must be a plus (+) or one of the integers O through 8; the arrange-
ment of data cards for an individual material within a set is by
increasing card-type number following the initial + cara.

Group Number (columns 14-16)
The group number must be given on all data cards used. It must be

an integer, and must be right-justified in columns 14-16.

A group number of zero appears on the type-0 card to allow specifica-
tion of a maximum energy for the highest energy group.

In addition, XLIBIT uses the convention of a zero group number on the
type-2 cards to indicate a vector (rather than a matrix) fission
spectrum.

The arrangement of data cards of a single card type for a material
is by increasing group number.

NOTE: Group 1 is the group of highest energy.

Card Number (columns 17-19)

The card number is an integer taking on the values n, m + 1, ...,
and must be right-justified in columns 17-19. It is used as a
sequence number.,

The program ignores columns 17-19 on cards of types other than 2,
4, 6, and 8.



{-number (column 20)

The %-number is used only on cards of types 3 through 8 to designate
the order of the anisotropy. This is an integer and must be given on
all cards of these types. On cards of types O, 1, and 2, column 20
is ignored.

The f-number is one of the integers O through 9; the arrangement of
cards of the same card type and of the same group number is by in-
creasing f-number.

13



IV. SPECIFIC CARD TYPE DESCRIPTIONS

A. Type-plus (+) Card

g
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l l V-] |
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At most one type-plus card may be used for a material. This card is
optional and need not be used; if it is used, however, it must be the first
data card for a material (i.e., precede the first type-0 card).

Columns 14 through 25 have been set aside for the atomic density of the
material. Columns 26-80 may contain free-field information using any char-

acter in the Hollerith character set.

B. Type-0 Cards
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There must be exactly J + 1 type-0 cards in the data deck for one
material, where J is the number of energy groups, arranged in order
of increasing group number.

On the card having group number 0 [diagram (a) above], a nonzero,
nonblank energy value and the E, D, and TR options must be given.

On the cards having group numbers 1, 2, ..., J [diagram (b) above]
XLIBIT requires that the velocity values either all be blank (or
zero), or all be given nonzero values. If the velocities are blank
or zero, XLIBIT will assign for all velocities the value 1.0.

If the E option is blank, the energy values must be given on the
type-0 cards for groups 1, 2, ..., J. XLIBIT will use these values
to compute the corresponding lethargies. If a zero energy value is
given, XLIBIT assigns 10°0 as the corresponding lethargy. If the E
option is nonblank, the lethargy values must be given on the type-0
cards for groups 1, 2, .y J. XLIBIT will use these values to
compute the corresponding energies.

If the D option is blank, the diffusion coefficients must be given
on the type-1 cards.

If the D option is nonblank, the code will calculate the diffusion
coefficients as 1/(30¢,) (where the oty used is the value given on
each type-1 card).

NOTE: If the D-option is nonblank and o, is zero or blank, then
a value of 1050 will be assigned the corresponding diffusion
coefficient.

If the TR option is blank, the transport cross sections must be
given on each type-1 card.

If the TR option is nonblank, XLIBIT will calculate the transport
cross sections from the other given cross sections.

If both the D and TR options are nonblank, XLIBIT will first cal-
culate Opr (as in 6 above); and will then calculate the diffusion
coefficients (as in 5 above) by using the oy, just calculated.
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C.

Type-1 Cards
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There must be exactly J type-1 cards in the data deck for one
material; the cards are to be arranged in order of increasing group
number.

If the TR option is nonblank, any transport cross section given will
be ignored by the program; the transport cross sections will be
calculated as o L the total cross section (see page 8).

s

If the D option is nonblank, any diffusion coefficient given will be
ignored by the program; the diffusion coefficients will be calculated
as Dy = 1/(3°tr,j)'

If the transport cross section is left zero or blank on the type-1
cards, the diffusion coefficients will be given the value 10°°.

XLIBIT will assume that a material is fissionable if there is at
least one nonzero, nonblank entry for a fission cross section
(cf’j) or fission yield (vj).

Conversely, XLIBIT will assume a material to be nonfissionable if

all entries for Of,§ and vy are blank or zero.



ARGONNE NATIONAL LABORATORY
9700 South Cass Avenue
Argonne, Illinois 60439

ADDENDA for ANL-7112

XLIBIT: ANL Cross-section Library Code
by

S. D. Sparck

The following are changes to the XLIBIT program as it is described in the
report. The changes are listed in chronological order. All references to page
and paragraph numbers refer to the report.

Pages 86-87, paragraphs 9 and 10.
Subroutine ADDAMAT.

If a discrepancy leading to an ERFLAG value of 105 or 106 is encountered pro-
cessing continues as shown, but in addition the following messages are printed:

ERFLAG = 105/106, ENERGY/LETHARGY/VELOCITY VALUES FOR SET (name) MATERIAL (name)
DO NOT AGREE WITH PREVIOUS VALUES GIVEN

WITH THESE VALUES HAVING BEEN NOTED, PROCESSING OF THE SET WILL CONTINUE.

Pages 226-227, paragraph 1. .
Subroutine RDSTOR2.

Between the call to GREAD and the three-way branch test on BFLAG the following
test is inserted: If COL1 = 1H* or if TYPE = 1H+ or 1HO, then a return is made
immediately from RDSTOR2; else the three-way test on BFLAG is made as shown on
page 227. The new test was inserted to allow materials without cards of types 3
through 8 (i.e., without scattering) to be included and inserted in any position
among the materials of a set.

Do
Alvin Gla§sﬁér
Technical Publications Department

February 21, 1967
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ARGONNE NATIONAL LABORATORY
9700 South Cass Avenue
Argonne, Illinois 60439

ADDENDA for ANL-7112

XLIBIT: ANL Cross-section Library Code
by

S. D. Sparck

The following are changes to the XLIBIT program as it is described in the
report. The changes are listed in chronological order. All references to page
and paragraph numbers refer to the report.

Pages 86-87, paragraphs 9 and 10.
Subroutine ADDAMAT.

If a discrepancy leading to an ERFLAG value of 105 or 106 is encountered pro-
cessing continues as shown, but in addition the following messages are printed:

ERFLAG = 105/106, ENERGY/LETHARGY/VELOCITY VALUES FOR SET (name) MATERIAL (name)
DO NOT AGREE WITH PREVIOUS VALUES GIVEN

WITH THESE VALUES HAVING BEEN NOTED, PROCESSING OF THE SET WILL CONTINUE.
Pages 226-227, paragraph 1. ‘
Subroutine RDSTOR2.

Between the call to GREAD and the three-way branch test on BFLAG the following
test is inserted: If COL1 = 1H* or if TYPE = 1H+ or 1HO, then a return is made
immediately from RDSTOR2; else the three-way test on BFLAG is made as shown on
page 227. The new test was inserted to allow materials without cards of types 3
through 8 (i.e., without scattering) to be included and inserted in any position
among the materials of a set.

7 g//«mﬁ/
Alvin Glagsﬁér
Technical Publications Department

February 21, 1967
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TDA

ARGONNE NATIONAL LABORATORY
9700 South Cass Avenue
Argonne, Illinois 60439

ADDENDA for ANL-7112

XLIBIT: ANL Cross-section Library Code
by
S. D. Sparck
The following are changes to the XLIBIT program as it is described in the
report. The changes are listed in chronological order. All references to page

and paragraph numbers refer to the report.

Pages 86-87, paragraphs 9 and 10.
Subroutine ADDAMAT.

If a discrepancy leading to an ERFLAG value of 105 or 106 is encountered pro-
cessing continues as shown, but in addition the following messages are printed:

ERFLAG = 105/106, ENERGY/LETHARGY/VELOCITY VALUES FOR SET (name) MATERIAL (name)
DO NOT AGREE WITH PREVIOUS VALUES GIVEN

WITH THESE VALUES HAVING BEEN NOTED, PROCESSING OF THE SET WILL CONTINUE.

»

. Pages 226-227, paragraph 1.

Subroutine RDSTOR2.

Between the call to GREAD and the three-way branch test on BFLAG the following
test is inserted: If COL1l = 1H* or if TYPE = 1H+ or 1HO, then a return is made
immediately from RDSTOR2; else the three-way test on BFLAG is made as shown on
page 227. The new test was inserted to allow materials without cards of types 3
through 8 (i.e., without scattering) to be included and inserted in any position
among the materials of a set.

L L dve, —
Alvin Glassner
Technical Publications Department

February 21, 1967
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ARGONNE NATIONAL LABORATORY
9700 South Cass Avenue
Argonne, Illinois 60439

ADDENDA for ANL-7112

XLIBIT: ANL Cross-section Library Code
by

S. D. Sparck

The following are changes to the XLIBIT program as it is described in the
report. The changes are listed in chronological order. All references to page
and paragraph numbers refer to the report.

. Pages 86-87, paragraphs 9 and 10.
Subroutine ADDAMAT.

If a discrepancy leading to an ERFLAG value of 105 or 106 is encountered pro-
cessing continues as shown, but in addition the following messages are printed:

ERFLAG = 105/106, ENERGY/LETHARGY/VELOCITY VALUES FOR SET (name) MATERIAL (name)
DO NOT AGREE WITH PREVIOUS VALUES GIVEN

WITH THESE VALUES HAVING BEEN NOTED, PROCESSING OF THE SET WILL CONTINUE.

. Pages 226-227, paragraph 1. '
Subroutine RDSTOR2.

Between the call to GREAD and the three-way branch test on BFLAG the following
test is inserted: If COL1 = 1H* or if TYPE = 1H+ or 1HO, then a return is made
immediately from RDSTOR2; else the three-way test on BFLAG i1s made as shown on
page 227. The new test was inserted to allow materials without cards of types 3
through 8 (i.e., without scattering) to be included and inserted in any position
among the materials of a set.

I T
Alvin Glagsﬁér
Technical Publications Department

February 21, 1967
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. Pages 226-227, paragraph 1.

MAR1S 1967 &= | ARGONNE NATIONAL LABORATORY

ASSOC. DIRECTOR's 9700 South Cass Avenue
OFFICE Argonne, Illinois 60439
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ADDENDA for ANL-7112

XLIBIT: ANL Cross-section Library Code
by

S. D. Sparck

The following are changes to the XLIBIT program as it is described in the
report. The changes are listed in chronological order. All references to page
and paragraph numbers refer to the report.

Pages 86-87, paragraphs 9 and 10.
Subroutine ADDAMAT.

If a discrepancy leading to an ERFLAG value of 105 or 106 is encountered pro-
cessing continues as shown, but in addition the following messages are printed:

ERFLAG = 105/106, ENERGY/LETHARGY/VELOCITY VALUES FOR SET (name) MATERIAL (name)
DO NOT AGREE WITH PREVIOUS VALUES GIVEN

WITH THESE VALUES HAVING BEEN NOTED, PROCESSING OF THE SET WILL CONTINUE.

Subroutine RDSTOR2.

Between the call to GREAD and the three-way branch test on BFLAG the following
test is inserted: If COL1 = 1H* or if TYPE = 1H+ or 1HO, then a return is made
immediately from RDSTOR2; else the three-way test on BFLAG is made as shown on
page 227. The new test was inserted to allow materials without cards of types 3
through 8 (i.e., without scattering) to be included and inserted in any position
among the materials of a set.
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Alvin Glassner

Technical Publications Department

February 21, 1967
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. Pages 226-227, paragraph 1.

WAN I O Y6/ & ;j) ARGONNE NATIONAL LABORATORY
ASSOC. DIRECTOR'S i) 9700 South Cass Avenue

OFFICE Argonne, Illinois 60439
ID-ANL

ADDENDA for ANL-7112

XLIBIT: ANL Cross-section Library Code
by

S. D. Sparck

The following are changes to the XLIBIT program as it is described in the
report. The changes are listed in chronological order. All references to page
and paragraph numbers refer to the report.

Pages 86-87, paragraphs 9 and 10.

Subroutine ADDAMAT.

If a discrepancy leading to an ERFLAG value of 105 or 106 is encountered pro-
cessing continues as shown, but in addition the following messages are printed:

ERFLAG = 105/106, ENERGY/LETHARGY/VELOCITY VALUES FOR SET (name) MATERIAL (name)
DO NOT AGREE WITH PREVIOUS VALUES GIVEN

WITH THESE VALUES HAVING BEEN NOTED, PROCESSING OF THE SET WILL CONTINUE.

Subroutine RDSTOR2.

Between the call to GREAD and the three-way branch test on BFLAG the following
test is inserted: If COL1 = 1H* or if TYPE = 1H+ or 1HO, then a return is made
immediately from RDSTOR2; else the three-way test on BFLAG is made as shown on
page 227. The new test was inserted to allow materials without cards of types 3
through 8 (i.e., without scattering) to be included and inserted in any position
among the materials of a set.
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Alvin Glassﬁér

Technical Publications Department

February 21, 1967
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ADDENDA for ANL-7112

XLIBIT: ANL Cross-section Library Code
by

S. D. Sparck

The following are changes to the XLIBIT program as it is described in the
report. The changes are listed in chronological order. All references to page
and paragraph numbers refer to the report.

Pages 86-87, paragraphs 9 and 10.

Subroutine ADDAMAT.

If a discrepancy leading to an ERFLAG value of 105 or 106 is encountered pro-
cessing continues as shown, but in addition the following messages are printed:

ERFLAG = 105/106, ENERGY/LETHARGY/VELOCITY VALUES FOR SET (name) MATERIAL (name)
DO NOT AGREE WITH PREVIOUS VALUES GIVEN

WITH THESE VALUES HAVING BEEN NOTED, PROCESSING OF THE SET WILL CONTINUE.
Pages 226-227, paragraph 1. s
Subroutine RDSTOR2.

Between the call to GREAD and the three-way branch test on BFLAG the following
test is inserted: If COL1 = 1H* or if TYPE = 1lH+ or 1HO, then a return is made
immediately from RDSTOR2; else the three-way test on BFLAG is made as shown on
page 227. The new test was inserted to allow materials without cards of types 3
through 8 (i.e., without scattering) to be included and inserted in any position
among the materials of a set.
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D.

Type-2 Cards

1.

The type-2 cards for a material give the fission-spectrum fraction
matrix [x(j,k)]. An arbitrary element of the matrix, x(j,k), gives
the probability that a neutron with incident energy in group j will
yield a neutron whose energy lies in energy group k.

~
iy
S~
)
£ v
o ) -
= 2 o
o B o
) — a 3 E
& ] > = 3
L5 P = =
= - =9
0) T 3 o
- - o 0 Lol
@ @ 9w @ A : :
0 = LR o Fission-spectrum Fractions x(j - k)
@ | P[] T R T S
1 56 111213 14 16 17 19 20 21 32 33 44 45 56 57 68 69 80
—~
x
NS,
()
E -
& o -
= 2 @
v g frst
] — e 3 B
E ol >N = 3
) o = =
= M %
(3 o 3 o
oy 5 8 o508
7 = o O ($) Fission-spectrum Fractions x(j)
ol [ PLIblIIA T T T T ]
1 56 11121314 16 17 19 20 21 32 33 44 45 56 57 68 69 80
2. Type-2 cards are required for a fissionable material.

If a material is nonfissionable, any type-2 cards present are

ignored by the program.

The program distinguishes
material by examining the
and the fission yield (v)

If type-2 cards are used,
creasing group number.

between a fissionable and a nonfissionable
values given to the fission cross section
on the type-1 cards.

they must be arranged in order of in-

If more than one card is required for a

group number, the cards for the group number must be arranged by

increasing card number.

Group-dependent fission
arranged as follows:

[see diagram (a) above].

(See also paragraphs 4 and 5 below.)

The x-matrix is

k=1 k=2 B Bt o alle 0 )
di=1 X1>1 X1+2 X1+3 X1+3
T X251 X252 X2+3 X2+J
DS X3+1 X352 X3+3 X3+J
Ji=J XJ=1 XJ+2 XJ+3 XJ+J
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A single type-2 card may contain up to five consecutive eleme
one row, i.e., five consecutive values of k for one value of
group number j.

a. If J=5, one row of the matrix (all k-values for a single
j-value) will fit on one card. Thus, only one type-2 card for
each group number is required, and in this case the card number
is ignored.

b. If J > 5, more than one type-2 card is necessary to contain one
row of the x-matrix. In such a case, the card numbers must be
used to order the type-2 cards. The initial card for each group
is to contain the first five elements of the row (k = 1 through
k = 5); the next card for each group is to contain the second
five elements of the row (k = 6 through k = 10), and so on until
the row has been exhausted. The cards must be arranged first in
order of increasing group number; then cards of the same group
number must be arranged in order of increasing card number. The
group number must be repeated on all such cards.

c. If type-2 cards for a group j are omitted, XLIBIT will supply
zeros for all elements of the jth row of the matrix.

In addition, if the elements for all groups greater than some
group k in a row are zero, cards for these elements may be
omitted.

Group-independent fission [see diagram (b) above].
If the fission-spectrum fractions do not depend on the energy j of
the incident neutron, instead of a matrix, a x-vector [yx(k)] of J

elements is given as shown below:

k=1 k=2 k=3 k=4....k=17J
(for all j) X1 Xo X3 Xy XJ

If this group-independent option is used, the type-2 cards have the
following form: The group number must be set to zero on all type-2
cards for the material. The elements X, of the x-vector are con-
tained five/card in the same manner as are the elements in a single
row of a y-matrix: i.e., k = 1 through k = 5 are contained on the
first card with group 0; k = 6 through k = 10 are contained on the
next card with group 0, etc.

If the elements for all groups greater than some group k are zero,
the cards for these elements may be omitted.



1ype-

5 varas (riastic Scattering)

Set Name

(L) ) ()
el i el,iel,q

Material Name
Card Type

Group Number (j)
Q—Qumber

|

56

1l

2a.

2his

VLA 1 L w272

11 12 13 14 16 17 19 20 21 32 33 35 36 38 39

The group number must be given on each type-3 card. If any of the
quantities &, o, F, or G on a type-3 card is blank, it will be
interpreted as zero.

If elastic scattering is not considered for a material, no type-3
data cards are used for that material.

If elastic scattering is considered for a material, the program
requires that a type-3 card having zero as its f-number be used for
each group number j =1, 2, ..., J, even if the o, F, and G on

some of theése cards are all zero. If, however, the values of o,

F, and G are all zero for a type-3 card of any group with an
f-number other than zero, then that type-3 card may be omitted
(zeros will be assumed for the o, F, and G in such a case).

The type-3 cards for a material must be arranged in order of in-
creasing group number. Type-3 cards having the same group number
must be arranged in order of increasing %-number.

oé%). = the coefficient used in the %th term of the Legendre
= polynomial expansion for the elastic-scattering cross
section for group j.

Féi)j = the maximum number of groups into which elastic-upscattering
u cross sections from group j are given.

Gé%)j = the maximum number of groups into which elastic-
? downscattering cross sections from group j are given.

The superscript £ used with F and G specifies the "order" of the
scattering. An f-value of zero indicates isotropic scattering; an
f-value greater than zero indicates anisotropic scattering compo-
nents. Values of & through £ = 9 are possible. For each 2-value,
the following three transfer matrices may exist:

(%)
(n,2n)

NO)

(2)
elastic i

inelastic|’ e

’

(See the description of the data cards of type-4, type-6 and type-8
in paragraphs F, H, and J below.)

19
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4. The value of F or G must be used relative to the value of j thuc .
associated with the F or G.

Example: G(j=5) = 3 implies that downscattering is given for three
energy groups lower in energy than energy group
j = 5; namely, the downscattering from group 5
to groups 6, 7, and 8.



F. Type-4 Cards (Elastic Scattering)

=
-
A
o
g H
o ~
= 0 o
v E 0
) — 5 el E M
§ = e 2 2
z H o 2 Elastic-scattering Elements
) 9 3 o9 3
i i % o S g (L) e
] o 8 = SR PG > k)
Z) = S L) [S I el
L [ PAJIIr 1 1 1 1T ]
56 11 12 13 14 16 17 19 20 21 32 33 44 45 56 57 68 69 80

The type-4 cards for a material are arranged first in order of in-
creasing group number. Cards having the same group number are
arranged in order of increasing f-number. Cards having the same
group number and f-number are arranged in order of increasing card
number.

The program requires that the number of type-4 cards depend on the
values of F and G on the various type-3 cards, in the following ways:

a. If no type-3 card is used for a given combination of group
number (j) and 2-number (&), then the type-4 card for this
combination of j and % may be omitted. If included, it will be

ignored.
b= T
@) _ L) _
Fe1,5 7 Ge1,5 7 °

for a type-3 card bearing group number (j) and L-number (2),
then the type-4 card for this combination of j and % may be
omitted. If included, it will be ignored.

c. If either

2

(%)
el,j &

25 %a1

is nonzero for a type-3 card having a given pair of j and £
values, then at least one type-4 card for this combination of
j and £ must be used.

In this case, the type-4 cards for the given combination of j
and 2 values are to contain

(%) (%)
Bt Syt L

elements of the jth row of the matrix

).
[Tel G - k)].

21



22

d. Each type-4 card may contain up to five of the string of

F 6™ 4
el,j © “el,;

elements, i.e., five consecutive k-values for one j-value, where
the k-value starts with the index of the first element to be
considered (which is, in general, not k = 1).

ILf

(%) (2) -
Fel,j + Gel,j FRIE=85%

then the elements under consideration for row j of this matrix
are contained on one type-4 card. In this case, the card
numbers are ignored.

If

(2) (2)
Fel,j + Gel,j Qe
then card numbers are used to order the cards. The first card
will contain the first five elements, the next card the next
five, and so on, until the string of elements of row j of this
matrix is exhausted. The group number and f-number must be re-
peated on all such cards.

The type-4 cards for a material contain certain elements of the
elastic-scattering matrix

®) .
[Tel (G = kﬂ.

There may be as many as 10 such matrices, one each for £ = 0(1)9.
Each matrix may have as many as J*J elements, arranged as follows:

k=1 k=2 k=3...k=J
& L L 2 (]
] = 1 Tl"l T1—>2 T1—>3 . e . Tl"J
. f L g L
j=2 T2>1 To>2 To>3 T2
3 L L 2 L
5= Ty1 Ty+2 Ty»3 TJ+3

The diagonal elements in the matrix represent self-scattering terms.
Elements to the left of the diagonal represent scattering to groups
of lower group numbers; these are the upscattering terms. Similarly,
elements to the right of the diagonal represent scattering to groups
of higher group number; these are the downscattering terms.



e

Corresponding to each of the rows of each elastic-scattering matrix

(9.
Pkl(J kﬂ

are the two quantities

(2)
Fel,j

and

)
Ce1,5°

giving the maximum number of groups into which up- and downscatter-—
ing, respectively, will be considered in this (jth) row of the T(%)
matrix. =

For example, suppose that the total number of groups, J, is 6.
Suppose further that

(1)

(%)
el,u &

N €5
el,k4 &

F(l) = =05 E

=L el,s el,s el,6 el,6

= 23

This implies that in the fourth row of the matrix Fy + G, + 1 = 4;
and thus four elements will be considered. The fifth row, since only
self-scattering is being considered, is ignored. In this case
columns 21-32 of the type-3 card for grou? 5 and this 2-number con-
tain the self-scattering cross section, Ue%)(S + 5), and the cor-
responding type-4 card may be omitted. In the sixth row,

¥g + Gg + 1= 2 5
and two elements are considered.

The elements of these rows of the matrix given on type-4 cards are
as follows:

k=1 k =2 k=23 k =4 k=25 k=6
: 2 ) ) %
a = 4 . . Ty»3 Tyoy Ty>s Ti>6
1=5 .
) )

j=6 . . . . Tg>s5 Tesp

23
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G. Type-5 Cards (Inelastic Scattering)

:
& =
g :
o ¥R
E L >z ;
g g
s &  FE - O M
a3 S & = in, j in,j “in, j
[ 11172 1 [T Z
1 56 111213 14 16 17 19 20 21 32 33 3536 38 39
14 °§i)j = the coefficient used in the &th term of the Legendre poly-
’ nomial expansion for the inelastic-scattering cross section
for group j.
F§§)j = the maximum number of groups into which inelastic-
: upscattering cross sections from group j are given.
G§%)j = the maximum number of groups into which inelastic-
’

downscattering cross sections from group j are given.

2. The function and description of the type-5 cards are identical to
those of the type-3 cards, except that the type-3 cards refer to
elastic scattering; the type-5 cards refer to inelastic scattering.

The type-5 cards bear the same relationship to the type-6 cards, for
inelastic scattering, as do the type-3 cards to the type-4 cards for

elastic scattering.

H. Type-6 Cards (Inelastic Scattering)

~
=3
Z
o
£ m
@ ) v
= =) )
v E b2
9 ~ a5 E M
E .g & Z 3 o
o 7 B = Inelastic-scattering Terms
o bt T 2 R® & (2)
o @ o a © i il %7 ik
) = O O 5 in (3 )
L[ AslllII[1] [
1 56 111213 14 1617 19 20 21 32 33 44 45 56 57 68 69 80

1. The type-6 cards for a material are arranged first in order of in-
creasing group number. Cards having the same group number are
arranged in order of increasing f%-number. Cards having the same
group number and f-number are arranged in order of increasing card
number. .

2. The type-6 cards bear the same relationship to the type-5 cards for
inelastic scattering, as do the type-4 cards to the type-3 cards for
elastic scattering.
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Type-7 Cards [(n,2n) Scattering]

ard Type

) (@) (1)
“m,2m),5 i S

C T A HIZZ

1 5 6 11 12 13 14 16 17 19 20 21 3233 35 36 3B 39

Material Name
Group Number (j)

Set Name
g-number

(2)

o] . = a component used in the 2th term of the Legendre poly-
(n,2n) , P g poly

nomial expansion for the (n,2n) scattering cross section
for group j.

(0

. = the maximum number of groups into which (n,2n) up-
Vs 50l . group (n,2n) up

scattering cross sections from group j are given.

i

Foy 3000 s the maximum number of groups into which (n,2n) down-

scattering cross sections from group j are given.

The function and description of the type-7 cards are identical to
those of the type-3 cards, except where the type-3 cards refer to
the elastic scattering, the type-7 cards refer to (n,2n) scattering.

The type-7 cards bear the same relationship to the type-8 cards for
(n,2n) scattering, as do the type-3 cards to the type-4 cards for
elastic scattering.

Type-8 Cards [(n,2n) Scattering] ,

(n,2n)-scattering Terms

@ .
Tln,2n) @ > 1

Set Name
Material Name
Card Type

Group Number (j)
Card Number
2-number

SEITY - 7 S AU Y IR PO TR

56 13,22 13 14 16 17 19 20 201 32 33 44 45 56 57 68 69 80

The type-8 cards for a material are arranged first in order of in-
creasing group number. Cards having the same group number are ar-
ranged in order of increasing f-number. Cards having the same group
number and f-number are arranged in order of increasing card number.

The type-8 cards bear the same relationship to the type-7 cards for
(n,2n) scattering, as do the type-4 cards to the type-3 cards for
elastic scattering.
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A.

V. PROGRAM OPERATION

List of Control Cards

The control cards used are listed below. The prefixed numbers (1)

and (2) are explained following paragraph 3.

(1)

(2)

1. Modification cards

(1) *ADD SET,set name,number of energy groups,number of materials
in set,author's name,date submitted.

*DELETE SET,set name.
*MOD SET,set name,submitter's name,date submitted.
(1) *ADD MAT,number of materials to be added to set.
(2) *DELETE MAT,number of materials to be deleted from set.
*REORDER,set name,new position (e.g., 5 for fifth) of set in
library.

2. Extraction Cards

*PRINT SET DIRECTORY.
*PRINT SET,set name.
*PRINT MAT DIRECTORY,set name.
*PRINT MAT DIRECTORY,ALL SETS.
(2) *PRINT MAT,set name.
*PUNCH SET,set name.
*RENAME SET,new set name.
(2) *PUNCH MAT,set name.
(2) *RENAME MAT.
(2) *RENAME MAT,new set name.

3. Separation Cards

*FORM LIBRARY.

*FORM NEW EDITION.

*WRITE NEW EDITION,date of run.
*FINISH.

Cross-section data cards for one or more materials must follow these
cards.

A list card or cards (see 4 below) must follow these cards.



4, List Cards

*material name;,material name,,...,material namep.

A maximum of 100 materials may be named in the list. If more
than one list card is required to contain the list, then
column 80 of one card is followed immediately by column 2 of
the succeeding card. Column 1 of each list card must contain
an asterisk. Only the last material in the entire list is
followed by a period.

B. General Rules and Restrictions

The control cards and list cards are divided into fields; a field con-
sists of those columns bounded by an asterisk (*) and a comma, an asterisk
and a period, two commas, or a comma and a period. The fields may contain
quantities of three types: a command (e.g., ADD SET,PRINT MAT), which is
always in the first field, starting in column 2; a Hollerith quantity (set

name,material name,author,date); or an integer (e.g., number of energy groups,

new position of set).

1. Hollerith Quantities

Suppose that a maximum of N characters are allowed for a Hollerith
quantity (e.g., five for a set name, eight for the author's name). In this
case, the N leftmost characters in the appropriate field will be used for
this quantity. If the field is less than N characters in length, Hollerith
blanks will be appended to make a total of N characters; if the field is
greater than N characters in length, only the leftmost N characters will be
used.

NOTE: The five-character set name and/or the six-character material name
given on a control card must be identical, character by character, to
the set name and material name used on the cross-section data cards
for the material.

2. Integers

An integer need not be positioned within its field in any way.

However, blanks are deleted (e.g., the integer field "...,blb2bb,..." will be

be read as "12").
3. Limitations

The following is a list of limitations on the quantities appearing
on the control cards and list cards:

a. The characters period (.) and comma (,) may not be used in a
Hollerith quantity.

A set name may consist of from one through five Hollerith
characters.

A material name may consist of from one through six Hollerith
characters.
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The author's name or submitter's name may consist of fr
through eight Hollerith characters.

A date may consist of from one through eight Hollerith
characters.

b. The maximum allowable number of energy groups for a material
is 101.

c. A limit of 300 has been placed on the number of sets that may be
contained on one library tape.

Therefore the new position of a set in the library may be no
greater than 300.

d. A limit of 500 has been placed on the number of materials in a
set.

A list card, or the series of list cards, containing a single
material list, may contain no more than 100 material names.

Therefore the number of materials to be deleted from a set may
be no greater than 100. Also, the number of materials to be
added to a set may be (a) no greater than 100, and (b) such
that the total number of materials in the set is not greater
than 500.

NOTE: The limitations of paragraph d apply only when using the
*ADD MAT or *DELETE MAT cards. Use of the *DELETE SET
card will delete an entire set, even if it contains more
than 100 materials. Likewise, the *ADD SET card may be
followed by the cross-section data cards for more than
100 (but not more than 500) materials.

C. Description of Individual Control Cards

This section describes the functions of each type of control card.

1. *ADD SET,set name,number of energy groups,number of materials,
author,date.

This card must be followed by the cross-section data cards for one
cross-section set. The set name on the data cards, the number of
materials for which data cards are supplied, and the number of
energy groups specified on the data cards must all conform to the
information given on the ADD SET card. Any discrepancies will
result in the run being aborted.

Use of the ADD SET card will place the single cross-section set for
which data cards are supplied on the cross-section library tape.
The set will be placed behind these sets that are already on the
library tape at the time the ADD SET card is encountered. The set
name must differ from all set names already in use on the cross-
section tape at the time the ADD SET card is encountered; other-
wise the run is aborted.



In both ADD SET and DELETE SET cards are used for the same set
name, the ADD SET card must follow the DELETE SET card.

2. *DELETE SET,set name.

Use of the DELETE SET card will cause the set whose name is given
to be deleted from the library tape. If there is no set on the
library tape corresponding to the set name given on the name DELETE
SET card, the run is aborted; no new tape is formed.

If both DELETE SET and ADD SET cards are used for the same set
name, the DELETE SET card must precede the ADD SET card.

3. *MOD SET,set name,submitter,date.

This card indicates that the set whose name is given is to be
modified by the addition of new materials to the set, the deletion
of existing materials in the.Set, or both. Note that to change
the values of individual quantities within a material in a set, it
is necessary first to delete the material from the set and then to
add the material to the set, with the addition to contain the
altered values.

If there is no set name on the library tape like the set name given
on the MOD SET card, the run is aborted.

The MOD SET card must be followed by one or both of the cards
DELETE MAT and ADD MAT. If both DELETE MAT and ADD MAT are used,
the DELETE MAT card must precede the ADD MAT card.

The order of appearance of a set on the library tape is not altered
if the set is modified via the MOD SET operation.

4. *ADD MAT,number of materials to be added.

This card must be preceded by a MOD SET card and followed by the
cross-section data cards for a number of materials equal to the
number given on the ADD MAT card. The set name on all data cards
must be the same as the set name given on the preceding MOD SET
card. If both a DELETE MAT and an ADD MAT card are used with a

MOD SET card, the ADD MAT card must follow the DELETE MAT card.

If there are any discrepancies between the data cards and either
the ADD MAT or MOD SET control cards, then the entire run is
aborted; no new version of the cross-section library tape is formed.

Use of the ADD MAT card results in the materials for which data
cards are supplied being added to the set whose name is given on
the MOD SET card. The names of the materials to be added must all
be different, and none of them may duplicate the name of a material
already present in the set. (Note that different sets may contain
the same material name.) Any discrepancies will result in the run
being aborted. No new tape is formed.



30

Bis

6.

7.

*DELETE MAT,number of materials to be deleted.
This card must be preceded by a MOD SET card.

The DELETE MAT card must be followed by one or more list cards on
which are given the names of the materials to be deleted from the
set. The number of material names in the list must equal the
number given on the DELETE MAT card. The names in the list must
all be different, and each must be present in the set to be modi-
fied. In case of any discrepancies, the run is aborted; no new
library tape will be formed.

Use of the DELETE MAT card causes the materials whose names are
given on the following list cards to be deleted from the set whose
name is given on the preceding MOD SET card.

*REORDER,set name,new position on library tape.

The set name used on this card must be present on the library tape
at the time this card is encountered. (This includes the possibil-
ity of reordering a set that has just been added to the tape.)

Use of this card will place a set in a specified position (e.g.,
fifth) among the cross-section sets on the tape.

If the number given as the '"mew position' is greater than the
number of sets on the library tapes, the set named on the REORDER
card will be repositioned as the last set in the library.

Note that subsequent REORDER cards repositioning other sets can
partially undo the effect of earlier REORDER cards.

Example: Suppose that after the command *REORDER,A,3. is carried
out, set B is added to the library (automatically placing it last)
and is then repositioned by *REORDER,B,2. This will have the

effect of making B the second set on the tape. The "old" second
set becomes the third, set A now becomes the fourth set on the tape,
and so on. Note that the work of *REORDER,A,3. has been partially
undone.

Note also that two or more REORDER cards may specify the same
position. In the example, the card *REORDER,B,3. could have been
used.

It is allowable to use two or more REORDER cards specifying the same
set name. This will result in two or more distinct repositionings
of the set.

*PRINT SET DIRECTORY.
Use of this card causes a list of the set names of those sets on

the library tape to be printed, in the order in which the sets
appear on the cross-section library tape.
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8. *PRINT SET,set name.

Use of this card causes the cross-section data for all materials
in the specified set to be printed.

9a. *PRINT MAT DIRECTORY,set name.

Use 'of this card causes a list of the materials contained in the set
whose name is given on the card to be printed, in the order in which
the materials appear within the set.

9b. *PRINT MAT DIRECTORY,ALL SETS.

Use of this card will produce the same result as that of paragraph
9a, but for all cross-section sets on the library tape, in the
order of the occurrence of the sets on the tape.

10. *PRINT MAT,set name.

Use of this card will cause the cross-section data for a list of
specified materials in the specified set to be printed.

This card must be followed by one or more list cards on which are
given the material names of the materials to be printed.

11. *PUNCH SET,set name.

Use of this card causes the cross-section data for all materials
in this specified set to be punched on 80-column cards.

12. *RENAME SET,new set name.

This card must be used immediately following a PUNCH SET card
(but note that a PUNCH SET card may be used without being followed
by a RENAME SET card).

Use of this card causes the 80-column data cards produced by the
PUNCH SET card to contain the new set name given on the RENAME
card (and not the set name given on the PUNCH card).

13. *PUNCH MAT,set name.

Use of this card causes the cross-section data for a list of
specified materials in the specified set to be punched on 80-
column cards.

This card must be followed by one or more list cards on which are
given the material names of the materials to be punched. The names
in the list must all be different and must all be present among

the material names of the specified set.
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l4a.

14b.

15a.

15b,

*RENAME MAT.

This card must be used immediately following a PUNCH MAT card and
its accompanying list card(s) (note that a PUNCH MAT card may be
used without being followed by a RENAME MAT card).

This card must be followed by one or more list cards on which are
given a number of new material names. The number of new names on
the list card(s) must be the same as the number of names given on
the list card(s) following the PUNCH MAT card.

The new material names must all be different among themselves. They
may be the same as, or may differ from, the names on the list
card(s) following the PUNCH MAT card.

Use of this card causes the 80-column data cards produced by the
PUNCH MAT card to contain the new material names (and not the ma-
terial names given on the list card following the PUNCH MAT card).

*RENAME MAT,new set name.

The description, use, and effect of this card are the same as the
RENAME MAT card of paragraph l4a, with the following addition: the
data cards produced will bear the new set name given on this card
instead of the set name given on the PUNCH MAT card.

*FORM LIBRARY.

Either the FORM LIBRARY card or the FORM NEW EDITION card is used--
never both. Whichever card is used may appear only once in a
control-card deck.

The use of the FORM LIBRARY card implies that there is no existing
"0old" library tape to be modified, and that a library tape is to be
constructed only from the data cards that appear later in this input
deck. (It follows that the DELETE SET, MOD SET, DELETE MAT, and
ADD MAT modification cards, which make reference to an existing
library, have no meaning when used in a control-card deck that in-—
cludes the FORM LIBRARY card. If found, they cause the run to be
aborted.)

Only ADD SET and REORDER modifications cards should follow the
FORM LIBRARY card.

*FORM NEW EDITION.

The use of this card implies the presence of an existing '"old"
library tape which is to be updated by the following modification
cards (of all kinds) and cross-section data cards. Contrast this
to the description of the FORM LIBRARY card.
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16. *WRLTE NEW EDITION,date of run.

This card, if used, may not appear more than once in an input deck.
The card is used to mark the end of that section of the control-
card deck containing the modification cards (and their attendant
list cards and cross-section data cards). It must be used if

either the FORM LIBRARY or FORM NEW EDITION card is used; if neither
of these cards is used (and if this is the case, the input deck
consists only of extraction cards), then the WRITE NEW EDITION card
must not be used.

17. *FINISH.
This card marks the end of the input deck. It must appear as the

last control card of the deck, and must be followed by two blank
cards.

D. Structure of the Input Deck

The various commands to XLIBIT as defined by input control cards are
processed individually. The execution of these commands is independent of the
order in which the commands occur, subject only to the rules of formation of
the input deck itself.

The commands processed first are those that edit (i.e., extract informa-
tion from) an existing library tape. Next are processed commands that form a
new library tape. Last, any commands that edit the newly formed tape are
processed.

The "edit" commands refer to some or all materials within a particular
set on the tape. For each such command the tape being edited is positioned to
the set in question; a record is kept of the current position of the tape to
facilitate subsequent repositionings. The first file on the library tape is
a directory of the sets on the tape. Within each cross-section set is a di-
rectory of the materials in the set.

In the formation of a new tape, the following procedure is used: new
sets, and sets existing on an "old" library tape that are to be modified,
are written as one file each on two scratch tapes. One tape contains the
first three records of such sets (the specifications, group structure, and
material directory records); the other tape contains the material blocks of
these sets (i.e., all other records of the sets). Sets to be carried over
unchanged from an "old" library are left on the old library tape. A table
(named SETLOC) is used to keep track of the locations of the sets that are to
form a new tape: if SETLOC(I) is zero, the Ith set is to be found on the old
library tape (and the set directory of the old tape is used to locate the
set), if SETLOC(I) has a nonzero value N, then the Ith get exists as the Nth
file on each of the two scratch tapes. (The index I refers to the sets as
they are to appear on the new tape.) The sets are retrieved in order of in-
creasing I and written on a single tape; this is the new library tape.
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An input deck is divided into sections according to one of
lowing two configurations:

( extraction card

(1) 1\ .
extraction card

*FORM LIBRARY. (*FORM NEW EDITION.
modification card modification card

(2) - @)% .
modification card modification card
*WRITE NEW EDITION,date. ( *WRITE NEW EDITION,date.
extraction card J' extraction card

(3) (3)
extraction card  extraction card
*FINISH. *FINISH.
(two blank cards) (two blank cards)

All extraction cards must be placed either before the FORM... card

or after the WRITE... card, i.e., in area (1) or (3). Any extraction
cards placed in area (2) will cause the entire run to be aborted. No
new tape will be formed.

Similarly, all modification cards must be placed in area (2) between
the FORM... and WRITE... cards. Any modification card placed in
section (1) will cause the entire run to be aborted. Any modifica-
tion card placed in section (3) will cause the run to stop at that
point; subsequent extraction cards in section (3) will not be
processed.

The section (1) extraction cards refer to the "old," unmodified
library tape; the printed output or the cards produced will contain
data from the "old" library. An input deck may contain a section (1)
only if the FORM NEW EDITION card is used. If the FORM LIBRARY card
is used, it must be the first card in the input deck; no section (1)
extraction cards may precede it (see also Section C above, para-
graphs 15a and 15b).

The section (2) modification cards contain either the data to form

a new library tape or changes to be made to an existing library. 1In
the latter case a '"new,'" modified library tape will be formed from
the "old" existing library, the new library incorporating the changes
indicated by the modification cards. If a FORM NEW EDITION card

(and not FORM LIBRARY) is the first card of section (2), then the
modification cards may be omitted. Section (2) in this case will
consist merely of the two cards FORM NEW EDITION and WRITE NEW
EDITION. The effect will be to prepare a duplicate copy of the
existing library tape.



Note that the formation of an updated version of (or a duplicate
copy of) an existing library tape does not imply the destruction of
the existing library. At the conclusion of such a procedure, two
libraries exist on two separate tapes: the "old" library and the

"new," modified library (or a copy of the "old" library).

The section (3) extraction cards refer to the "new," modified library
tape; the printed output or the cards produced will contain data
from this "new" tape. An input deck may have a section (3) only if
it also contains a section (2) to generate a new version of the
library tape.

An input deck may consist of the following combinations of sections:

a. (1) only (This deck prints and/or punches portions
of the old library tape, only.)

b. (2) only (This deck forms a new tape, or a copy of
the old one, only.)

c. (1) and (2) only (This deck extracts portions of the old
library and forms a new library tape.)

d. (2) and (3) only (This deck forms a new library tape and
then extracts portions of it.)

ed (1) (2), and (3) (This deck extracts portions of an old
library, forms a new library tape or a
copy of the old one, and extracts por-
tions of the new tape.)

Note that section (2) includes not only modification cards but also
the two separation cards *FORM... and *WRITE..., which must be the
first and last cards of section (2).

The following rules apply to the modification control cards.

a. For a given set name, only one of each kind of modification
card except REORDER may be used.

b. If a MOD SET card is used with a set name, neither an ADD SET
nor a DELETE SET. card can be used for that set name.

Conversely, if an ADD SET card or a DELETE SET card is used with
a set name, the MOD SET card cannot be used for that set name.

c. Both an ADD SET card and a DELETE SET card may be used with the
same set name. If both are used, the DELETE SET card must
precede the ADD SET card.

d. If a MOD SET card is used, it must be followed by at least one
of the cards DELETE MAT or ADD MAT.
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Conversely, the DELETE MAT and ADD MAT cards can be us
they are preceded by a MOD SET card.

At most one DELETE MAT card and one ADD MAT card can be used with
a MOD SET card.

If both DELETE MAT and ADD MAT cards are used following a MOD SET
card, the DELETE MAT card must precede the ADD MAT card.

If the number of materials in a set is zero after the DELETE MAT
and ADD MAT cards are processed for the set, an error is flagged
and the run is aborted.

If a FORM NEW EDITION card is used to initiate the modification
section, all types of modification cards may be used following
it, subject to the rules above., If a FORM LIBRARY card is used,
the only kinds of modification cards that may follow it are ADD
SET and REORDER.

Any discrepancy in the placement or format of a modification
card, or a list card or cross-section data card that accompanies
a modification card, will result in the entire run being aborted.
No new library tape will be formed.

following rules apply to the extraction control cards.
No extraction card may be placed before the FORM LIBRARY card.

Two or more extraction cards of the same kind having the same
set name may be used. Extraction cards of different kinds
having the same set name may be used.

The RENAME SET card may be used only if it is preceded by the
PUNCH SET card. However, a PUNCH SET card may be used either by
itself or it may be followed by a RENAME SET card.

The RENAME MAT card may be used only if it is preceded by the
PUNCH MAT card and list card(s); however, a PUNCH MAT card and
its accompanying list card(s) may be used either by themselves
or may be followed by a RENAME MAT card [and its accompanying
list card(s)].

Any discrepancies in an extraction card, or the list card
accompanying an extraction card, that appear in section (1) will
cause the entire run to be aborted. :

Any discrepancies in an extraction card or accompanying list
card, that occur in section (3), will cause the run to be
halted at that point. No subsequent control cards will be
processed.



E. Input-Output Units Used by XLIBIT

Logical Unit Number Use of Function

01 Scratch tape; new library tape (if any)
02* Scratch tape
03* Scratch tape
04 Scratch tape
06 Scratch tape
20 Contains input to XLIBIT
21 Contains printed output from XLIBIT
44 0ld library tape (if any)

PUNCH Standard punch unit; contains punch

*Note:

output from XLIBIT

Tapes 2 and 3 may be bypassed, at the cost of being unable
to include materials of a very large ''size" in the cross-
section library. No precise formula for the maximum "size'
of a material that may be processed without tapes 2 and 3
can be derived; however, if for a single material,

JI5+ (@ +3)@+L' +1" + 37+ 3 + 1] < 200008,

then the material will not use tapes 2 and 3. Materials
for which this relationship does not hold may still not use
tapes 2 and 3; this is, however, contingent on a number of
other factors. In subroutines TESTSTOR and PRINT1, it is
determined whether or not tapes 2 and 3 are required by a
material.

J is the total number of energy groups in the material.
The quantities L, L', and L" are defined in Part VII,
Section E (p. 55) of this report.

»

TInclude only if the Fission flag is positive.

tTInclude only if the Fission flag is negative.
5This is the value given to the quantity MAX (common block 65), which is the
size of the container array RCDS (common block 55). The figure of 20000
may be increased according to the amount of core, drum, or disc storage
available; this may be done by setting MAX to the new value in subroutine
XLIBIT and altering common block 55 in all subroutines in which it appears.
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VI. LIST OF ERROR RETURNS

An error message has the following form:

ERFLAG = N

followed by the image of the last input card processed.

In the list that follows, the number given is the value N of ERFLAG cor-
responding to some error; and, in parentheses, the subroutine name or names
in which the particular error occurred.

i

(XLIBIT,DELMATS)

The program is processing a card that should be a control card;
however, this card does not have an asterisk (*) in column one.

(MODSET)

The card following a *MOD SET control card does not have an
asterisk (*) in column one.

(PUNCHSET)

The card following a *PUNCH SET control card does not have an
asterisk (*) in column one.

(READ468)

A card containing an asterisk (*) in column one was encountered
where the program expected a type-4 or type-6 or type-8 cross-
section data card.

(SCAN1)

A card without an asterisk (*) in column one has been encountered
in the input deck, where the program expects to find a modification
control card.

(SCAN2)

A card having the characters "PRINT SE" in columns 2 through 9
does not have either the characters "T'" or "T," in colummns 10
and 11.

(MODSET)

The set name as given on a *MOD SET card does not correspond to any
of the set names in the set directory of the new library tape being
formed. This indicates either that the name on the *MOD SET card
does not correspond to the name.,of any of the sets in the existing
library, or that a *DELETE SET card for this set name has been pre-
viously encountered in the input deck.



10.

AL

1ok

13.

14.

15,

16.

17

185

492

20.

(ADDSET)

The new library tape being formed contains more than 300 sets.
(ADDSET)

A set being added contains more than 500 materials.

(ADDAMAT)

All the set names as given on the type-0 cards for a material are
not the same as the 'master'" set name as obtained either from the
*ADD SET card for a set being added, or from the specifications
record of an existing set.

(ADDAMAT)

All the material names as given on the type-0 cards for a material
are not the same as the "master' material name as obtained from the
first type-0 card of the material.

(ADDAMAT)

The special characters as given on the type-0 cards for a material
are not all the same as the special character on the first type-0
card of the material.

(ADDSET)

A set being added contains materials with more than 100 energy
groups.
(ADDSET)

The set name as given on an *ADD SET card duplicates the name of a
set already in the existing library or the name of a set on another
*ADD SET card encountered earlier in this input deck.

(ADDSET)

Same as error 12.

(ADDSET)

Same as error 13.

(ADDSET)

Same as error l4.

(SCAN1)

A control card of a type other than *ADD SET or *REORDER was used
following the *FORM LIBRARY card.
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21

22,

23.

24,

25,

26.

27.

28.

29.

30.

(SCAN1)

A nonmodification control card was encountered in the moairicaciovu
section [section (2)] of the input deck.

(MODSET)

The set name on a *MOD SET control card has been used on a pre-
viously encountered *MOD SET card in the input deck.

(MODSET)

The set name on a *MOD SET card does not correspond to the name of
any set on the old library tape.

(MODSET)

The program has tried twice unsuccessfully to position the old
library tape to the set name specified on a *MOD SET card. Suspect
a tape-drive or data-channel failure.

(MODSET)

The card following a *MOD SET control card is neither an *ADD MAT
card nor a *DELETE MAT card.

(DELMATS)

The number of material names on the list-card(s) following a
*DELETE MAT card is not equal to the number of materials to be
deleted, as given on the *DELETE MAT card.

(DELMATS)

There are one or more duplications of names among the material
names as given on the list card(s) following a *DELETE MAT card.

(DELMATS)

One of the material names given on the list-card(s) following a
*DELETE MAT card does not correspond to any of the names of the
materials in the set specified on the *DELETE MAT card.

(DELMATS)

The card following the list card(s) that follow a *DELETE MAT
card does not have an asterisk (*) in column one. (This card
should be a control card of some kind.)

(DELMATS)

After a set has been modified [i.e., after a *MOD SET card and
either or both of the *DELETE MAT and *ADD MAT cards and their
accompanying list card(s) which follow the *MOD SET card have
been processed], it is found that there are no materials left in
the set; i.e., all have been dele’ '



DL

32.

33,

34.

35,

36.

37.

38.

39.

\RLAULLKU)

The group number on a type-0 card for a material is out of order.
(READZERO)

The program expected a type-0 cross-section data card, but the card
encountered did not have a 0 (zero) in column 13.

(READZERO)

The program expected a type-0 cross-section data card, but the card
encountered had an asterisk (*) in column one.

(DELETSET)

The set name given on a *DELETE SET card was also used on an *ADD
SET or a *MOD SET card encountered earlier in the input deck.

(DELETSET)

The set name given on a *DELETE SET card does not correspond to any
of the names of the sets on the old library tape.

(DELETSET)

The set name given on a *DELETE SET card does not correspond to the
name of any of the sets on the new library being formed. This
implies that the set name was used on another *DELETE SET card en-
countered earlier in the input deck.

(DELETSET)

After a *DELETE SET card has been'processed, it is found that no
cross—-section sets are left on the new library tape being formed;
i.e., all have been deleted. (*ADD SET cards included in later
portions of the input deck would eliminate this situation, but such
usage is inefficient since the net effect of the input deck in which
this situation occurs can be accomplished by discarding the old
library tape and starting afresh. The user is penalized for in-
efficient usage of the program via this error stop.)

(REORDER)

The set name given on a *REORDER card does not correspond to the
name of any of the sets on the new library tape being formed. This
implies either that the set is not on the old library tape, or that
it has been deleted via a *DELETE SET card bearing this set name
that was included earlier in the input deck.

(SCANCARD)

A control card in the input deck has faulty punctuation. A period
or decimal point occurs in the first field on the card or is used
in place of a comma to terminate the first field.
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40.

41.

42.

43,

48.

49,

50.

1.

55

(SCANCARD)

The last field on a control card is not terminated by a period, or a

control card that is not a list card occupies more than one card.
(SCANCARD)

More than eight digits have been assigned to a numeric field on a
control card.

(SCANCARD)

More than 100 fields have been used on a set of list cards, or the
last field on the last list card is not terminated by a period.

(DELMATS ,MODSET)

A set being modified contains more than 500 materials, as a result
of addition of materials to the set.

(WRITEMAT)

The number of records written in copying a material block does not
equal the value of MORERECS as given in the material-identification
record of the material block. Suspect a hardware or tape error.

(WRITELIB)

The name of the set located on tape unit 4 does not match the name
of the set supposedly in that position, as obtained from the set
directory. Suspect a hardware or tape error.

(WRITELIB)

The name of a set supposedly on the old library tape cannot be
located in the set directory of the old library. Suspect a hard-
ware error.

(WRITELIB)

The name of a set on the old library tape does not match the name
of the set supposedly in that position, as obtained from the set
directory. Suspect a hardware or tape error.

(TESTSTOR)

This material cannot be placed on the library tape because there
is insufficient room in core to store all the group-constants
records. Either reduce the number of groups and/or the size of a
single group-constants record, or increase the size of both the
quantity MAX (in numbered common, block /65/) and the array RCDS
(in numbered common, block /55/).



74,

76.

g0

91,

105..

106.

107,

108.

100%

110.

(WRITSCRH)

The switch WFLAG is zero. Suspect a hardware error.
(PUTAWAY)

The switch STORFLG(KK) is zero. Suspect a hardware error.
(XLIBIT)

No end-of-file mark was found following the directory of sets on
the old library tape. Suspect a hardware or tape error.

(XLIBIT)

No end-of-file mark was found following the directory of sets on
the newly-formed library tape. Suspect a hardware or tape error.

(ADDAMAT)

The lethargy or energy value given on a type-0 card differs
from the '"master" value obtained either from the corresponding
type-0 card of the first material of a set being added, or
from the group-structure record of a set already in the "old"
library. NOTE: This is no longer an error halt; processing
continues, using the 'master' value.

(ADDAMAT)

Same as error 105, but for a velocity value given on a type-0 card.

(ADDAMAT)

All the set names on the type-1 cards are not the same as the
master set name as obtained either from the *ADD SET card for a
set being added, or from the specifications record of an existing
Sete

(ADDAMAT)

The material names as given on the type-l cards for a material are
not all the same as the "master' material name as obtained from
the first type-0 card for the material.

(ADDAMAT)

The quantities UPSUM(KK) and DWNSUM(KK) are both negative, but
LMAX(KK) is nonnegative. Suspect a hardware error.

(ADDAMAT)

Cards of type-3 through -8 are not arranged by increasing type; or
type-4, -6, or -8 cards were supplied where none were needed; or a
card should have begun a new material (type + or 0) or control
function (* in col. 1) and did not.
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119.

120.

121

124.

125.

126.

127.

128.

129.

(RDSTOR1)

The program expected a type-1 cross-section data card, but iusteau
encountered a card containing an asterisk (*) in column one.

(RDSTOR1)

The program expected a type-1 cross-section data card, but instead
the card encountered did not have a 1 (one) in column 135

(RDSTOR1)
The group number on a type-1 card is out of order.
(RDSTOR2)

The first card following the type-1 cards of a fissionable isotope
was not a type-2 card.

(RDSTOR2)

The group number on a type-2 cross-section data card is greater
than G.

(RDSTOR2)

Too many (i.e., more than [(G + 4)/5]) type-2 cards have been used
for a single group number. NOTE: The brackets [...] indicate
truncation to the next lowest integer.

(RDSTOR2)

There is a discrepancy involving the card number on a type-2 card
of a material.

For example, cards of the same group number are not arranged by
increasing card number, or the card number is omitted where
necessary.

(RDSTOR2)

Either: a. The set names as given on the type-2 cards of a ma-
terial are not the same as the "master" set name as
obtained either from the *ADD SET card for a set being
added, or from the specification record of an existing

set.
Or: b. The material name as given on a type-2 card of a ma-
terial is not the same as the "master' material name
as obtained from the first type-0 card of the material.
(RDSTOR2)

There is a discrepancy involving the group number of a type-2 card.
Either the cards are not arranged by increasing group number, or
there is a mixture of nonzero and zero (or hlank) eronn numhare



131.

132.

1331

134.

135,

136,

137.

140.

141.

142.

(READ357)

If the material under consideration has scattering, the type-3, -5,
or -7 cards are not arranged by increasing group number.

(READ357)

The type-3, -5, or -7 cards are not arranged by increasing group
number.

(READ357)
Same as error 132.
(READ357)

The type-3, -5, or -7 cards for some group number are not arranged
by increasing %-number.

(READ357)

All the set names on the type-3, -5, or -7 cards for a material are
not the same as the "master" set name as obtained either from the
*ADDSET card for a set being added, or from the specifications
record of an existing set.

(READ357)

All the material names on the type-3, -5, or -7 cards for a material
are not the same as the "master" material name as obtained from the
first type-0 card of the material.

(READ357)

The type-3, =5, or -7 card with an 2-number of zero is missing from
the input deck or is out of order.

(READ468)
The program expected a cross-section data card of type-4, -6, or -8
but encountered a card that did not have a 4, 6, or 8 (respectively)

in column 13. This indicates that some or all of the type-4, -6,
or -8 cards are missing from the input deck or are out of order.

(READ468)

The type-4, -6, or -8 cards are not arranged by increasing group
number.

(READ468)
The type-4, -6, or -8 cards for some group number are not arranged

by increasing 2-number, or an Z-number is missing from a type-4,
-6, or -8 card.
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143,

144,

145.

20

202.

203.

204,

237.

238.

(READ468)

The type-4, -6, or -8 cards for some group number and f-number are
not arranged by increasing card number; or a necessary card number
is missing from a type-4, -6, or -8 card.

(READ468)

All the set names on the type-4, -6, or -8 cards for a material are
not the same as the "master" set name as obtained either from the
*ADD SET card for a set being added, or from the specifications
record for an existing set.

(READ468)

All the material names on the type-4, -6, and -8 cards for a ma-
terial are not the same as the '"master' material name as obtained
from the first type-0 card of the material.

(PRMATDIR)

The set name as given on a *PRINT MAT DIRECTORY, a *PRINT MAT, or

a *PRINT SET card does not correspond to any of the names of the
sets on the library tape that is to be edited. This can also occur
if a *FORM LIBRARY card is used instead of a *FORM NEW EDITION card
when an existing "old" library tape has been mounted.

(PRMATDIR)

The name of the set just located on the library tape does not cor-
respond to the name of the set supposedly at that position, as ob-
tained from the set directory. Suspect a hardware or tape error.

(PRINTMAT)

There is a duplication among the material names as given on the list
card(s) following a *PRINT MAT card.

(PRINTMAT)

One or more of the material names given on the list card(s) follow-
ing a *PRINT MAT card cannot be found in the set specified on the
*PRINT MAT card.

(PUNCHSET)

The set name given on a *PUNCH SET card does not correspond to any
of the names of the sets on the library tape to be edited.

(PUNCHSET)

The name of the set just located for punching does not agree with
the name of the set supposedly at that position, as obtained from

the set directory of the library tape. Suspect a hardware or tape
error.
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302.

303.

304.

305.

306.

307.

600.

601.

602.
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(PUNCHMAL)
Same as error 238.
(PUNCHMAT)

The set name as given on a *PUNCH MAT card does not correspond to
any of the names of the sets on the library tape to be edited.

(PUNCHMAT)

The card following the list card(s) that follow a *PUNCHMAT card
does not have an asterisk (*) in column one. The card should be a
control card of some type.

(PUNCHMAT)

The number of new material names given on the list card(s) following
a *RENAME MAT card is not the same as the number of material names
on the list card(s) following a *PUNCH MAT card.

(PUNCHMAT)

There is a duplication among the material names given on the list
card(s) following a *PUNCH MAT card.

(PUNCHMAT)

There is a duplication among the material names given on the list
card(s) following a *RENAME MAT card.

(PUNCHMAT)

One of the names of materials to be punched (as given on the list
card(s) following a *PUNCH MAT card) does not correspond to any
of the names of materials on the library tape to be edited.
(READZERO)

The velocity value given on the second type-0 card (i.e., type-0,
group number 1) was nonzero, but the velocity value on a sub-
sequent type-0 card of the material was blank or zero.

(READZERO)

The velocity value given on the second type-0 card (i.e., type-0,
group number 1) was nonzero, but the velocity value on a subsequent
type-0 card of the material was blank or zero.

(READZERO)

The switch K1 is negative. Suspect a hardware error.
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603.

800.

801,

901,

(ADDMATS)

The name of a material being added to a set duplicates the name or
a material already in (or previously added to) the set. The du-
plicated material is the one before the material whose name is
given on the card that accompanies the error message.

Called from a number of subroutines.

The switch BFLAG is zero. Suspect a hardware error.

802, 803, 804, 806, 820, 821, 844. Called from a number of
subroutines.

Let t = (any of the above values) - 800.

A parity error was sensed on the last buffered read operation on
logical tape unit t (e.g., 806 refers to logical unit 6, etc.).

902, 903, 904, 906, 920, 944. Called from a number of subroutines.
Let t = (any of the above values) - 900.
An end-of-file or end-of-tape was sensed on the last buffered read

operation on logical unit t (e.g., 944 refers to logical unit 44,
etc.).

814 and 914. (PRMATDIR)

954.

Same as 801 and 901, respectively, if the new library tape (unit 1)
is being edited; or the same as 844 and 944, respectively, if the
old library tape (unit 44) is being edited.

(MODSET)

Same as for error 944 (i.e., refers to unit 44).
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VIL. STRUCTURE OF THE CROSS-SECTION LIBRARY TAPE PREPARED
BY THE XLIBIT PROGRAM

A. ORDERING OF THE FILES COMPRISING THE LIBRARY TAPE.

—

10 A

s

O -

FILE 1 : DIRECTORY OF SETS

FILE 2: FIRST CROSS-SECTION SET

FILE 3: SECOND CROSS-SECTION SET

FILE 4: THIRD CROSS-SECTION SET

FILE N: (N-1)sk CROSS-SECTION SET

FILE S: LAST CROSS-SECTION SET

FILE S+1: TERMINATION FILE (oONg RECORD OF % WORDS, EACH CONTAINING "THE END" )

EXTRA END-OF-FILE MARK



B. DESCRIPTION OF THE DIRECTORY OF SETS FILE (FILE 4 ON THE LIBR™ I "¢

T‘ EACH OF THE 8 WORDS CONTAINS THE NUMEER OF SEVS
RECORD 1 8 WORDS ON THE LIBRARY TRPE K AS A BINARY INTEGER.
A
DATE OF THE FORMATION OR LAST MODIFICATION OF
WORD 1
THE LIERARY TAPE
1 WORD 2 NAME OF FIRST SET OF MATERIALS (FILE 2 ON THE TAPE)
; WORD 3 NAME OF SECOND SET OF MATERIALS (FILE 3 ON THE TAPE)
|
|
RECORD 2. | . '
WORD N NAME OF (N-1)<X SET OF MATERIALS (FILE N ON THE TAPE)
WORD S NAME OF LAST SET OF MATERIALS (FILE S ON TAPE)
EOF END-OF -FILE MARI

THE NAME OF A SET CONSISTE OF FROM A THRU 5 HOLLERITH CHARACTERS.

THE DATE IN RECORD 2 MAY BE ANY 4- THRU S-CHARACTER. HOLLERIT- QUANTITY (E.G.,
2MAREE OR 19/26[6T, ETC.).



C. DESCRIPTION OF A CROSS SECTION SET FILE (FILES 2 THRU S ON LIBRARY TAPE).

4 WORD 4
WORD 2
‘ WORD 2
WORD 4
RECORD 1
WORD 5
WORD 6
WORD 7
WORD 8
[} 1 WORD
j ! G WORDS
_ 1 WORD
RECORD 2
1 : G WORDS
' G WORDS !
5
© M WORDS
RECORD 3
E i M WORDS !
i —

SET NAME (1 THRU 5 HOLLERITH CHARACTERS)

AUTHOE’S NAME (4 THRU § HOLLERITH QMARAC‘TE&S\

DATE THIS SET ADDED TO LIBRARY (1 THRU ¥ HOLLERITH C\-U\RI\CTEKS\
J - NUMBER OF ENERGY GROUPS IN SET (BINARY INTEGER)

M = NUMBER OF MATERIALS IN THIS SET (BINARY INTEQER)

NAME OFf SUBMITTER OF LATEST MODIFICATION To SET (HQLLERXT\’D
DATE OF LATEST MODIFICATION (HOLLERITH)

NUMBER OF MODIFICATIONS OF SET SINCE APDITION To LIBRARY (BINARY)
UPPER ENERGY LIMIT OF THIS SET,IN eV (BINARY)

LOWER ENERGY LIMIT IN €V FOR EACH ENERGY GROLP,
ARRANGED BY DECREASING ENERGY (BINARY)

LOWER LETHARSY LIMIT OF SET, DIMENSIONLESS (RINARY)

UPPER LETHARGY LIMIT FOR EACH ENERGY GROUP, DIMENSIONLESS,
ARRANGED BY INCREASING LeTHARGY (BINARY)

MEAN VELOCITY IN Cm/Sec OF EACH ENERGY GROUP (BINARY)

NAMES OF THE MATERIALS IN THIS SET (1 THRY € HOLLERITH :HN’ZJ)
ARRANGED BY THEIR ORDER OF APPEARANCE IN THE SET

L
THE NUMBER OF THE FIRST RECORD IN THIS FILE ASSOCIATED WITH
EACH MATERIAL IN THE SET (BINARY)
(I.E.> WHERE TO FIND THE DATA FoR EACH MATERIAL IN THE SET)

(CONTINUED ON NEXT PAGE)

NOTE : RECORD 1 IS THE SPECIFICATIONS RECORD OF THE SET.
RECORD 2 IS THE GROUP STRUCTURE RECORD OF THE SET.
RECORD 2 IS TWE DIRECTORY OF MATERIALS RECORD OF THE SET.
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CROSS-SECTION SET FILE (CoNTINUED)

— %
) THE REMAINDER OF THE RECORDS IN A SET ARE
RETRD & OREANIZED INTO SECTIONS CALLED BLOCKS

OR. MATERIAL BLOCKS.

EAcH SUcH BLOCK CONTAINS THE DATA PERTAINING

RECORD 5 | ;i:s; " TO A SINGLE MATERIAL . THERE ARE M MATERIAL
IAL
i BLOCK BLOCKS IN THE SET.

.

3 s THE NUMBER OF RECORDS IN A BLOCK VARIES FROM
ONE BLOCK TO THE NEXT.

-
3
SECOND
7 MATERIAL
BLOCK.
o
LAST (M-1hy
> MATERIAL
BLOCK
LAST RECORD J

EOF

END-OF -FILE MARK



D. STRUCTURE OF A MATERIAL BLOCK, BY MATERIAL IDENTIFICATION, CHI,
GROUP CONSTANTS, AND SCATTERING DATA RECORDS.

LMP\TERIAL IDENTIFICATION _]

LCHI |

‘ GROUP CONSTANTS , j= | ]

LSCATTERING DATA , L=0 ’

N RECORDS , ARRANGED =1
BY INCREASING
WHERE >\=|+ka(1. )

‘ SCATTERING DATA , = ]

LSCATTERING DATA , I = x-j

S 1 1S

GROUP CONSTANTS , j=2 ‘

[ SCATTERING DATA , 1-0 W

> ONE MATERIAL BLOCK

b j-2

i SCATTERING DATA, %= | —l
A RECORDS

[;:ATTERKNG DATA , L=X-| I

rcatzoup CONSTANTS , j=J ]

| SCATTERING DATA ,%=0 |

I SCATTERING DATA , {=1 I eI

SCATTERING DATA, 2 =X-I |

J = TOTAL NUMBER OF ENERGY GROUPS
j = ENERGY GROUP INDEX

L = scaTTERING INDEX, GIVING THE ORDER OF THE ANISOTROPIC SCATTERING
(THE VALUE =0 INDICATES ISOTROPIC SCATTERING ONLY)

THe QUANTITIES L, L', Ann L'ARE GIVEN IN THE MATERIAL IDENTIFICATION RECORD OF THE
BLOCK. Ses SECTION E, RELOW.

NOTE : THE CHI RECORD MAY OR MAY NOT APPEAR, DEPENDING ON THE VALUE OF THE FISsion
FLAS IN THE MAT. 1L=—~1T RECORD. DEE SECTIONS E AND F, BELOW.
\: DATA RECOZDC NEED NGT BE Pccscm (see secTIon D).

v TUE
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STRUCTURE OF A MATERIAL BLOCK (conTinueD)

IF NO SCATTERING INFORMATION OF ANY KIND AND FOR ANy Q-ORDER 1S SUPPLIED FOR
A MATERIAL, THEN A 1S DEFINED TGO BE MINUS ONE, AND THE MATERIAL BLOCK CONTAINS
NO SCATTERING-DATA RECORDS; GIVING IT THE STRUCTURE SHOWN BELOW :

-~
I MATERIAL IDENTIFICATION

E ]

lGRD\JP CONSTANTS, j =1 ]

> ONE MATERIAL BLOCK (SCATTERING -DATA OMITTED)

rc,koup CONSTANTS, j =2 !

.

l GROUP CONSTANTS, j=7

o
"

TOTAL NUMBER OF ENERGY GROULPS
J = ENERGY GROUP INDEX

As EEFORE THE CHI RECORD MAY OR MAY NOT APPEAR ; ETC.
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E. DESCRIPTION OF THE MATERIAL IDENTIFICATION RECORD OF A BLOCK.

WORD 1

: 9 WORDS :

WORD 11

WORD 12

WORD 13

WORD 14

WORD 15

WORD 16

WORD 17

NOTES:

NAME OF MATERIAL (4 THRU 6 HOLLERLITH CHARACTERS)

THE ATOMIC DENSITY (1 THRU 12 HOLL. CHAR.) AND A DESCRIPTION
OF THE MATERIAL (1 THRU €O HOLL. CHAR.)

SPECIAL CHARACTER (4 WOLLERITH CHARACTER , LEFT-ADJUSTED)

T FLAG (BINARY) : SEE BELOW

F1ssioN FLAG (BINARY) i SEE BELOW

L = MAXTMUM 1-ORDER FOR WHICH ELASTIC-SCATTERING DATA IS SUPPLIED
L' = MAXxIMUM L-ORDER FoR WHICH INELASTIC-SCATTERING DATA 1S SUPPLIED
L'= MAXIMUM J-ORDER FOR WHICH (m,2m)-SCATTERING DATA IS SUPPLIED

NUMBER OF APDITIONAL RECORDS IN THIS MATERIAL BLOCK (BINP\R‘I)

(@) IF THE T FLAG IS ZERO, THE VALUES OF Gy ARE TAKEN DIRECTLY FROM COLS.33-44 OF
THE TYPE-1 DATA CARDS FOR THE MATERIAL,
Ir THE T FLAG 15 NON-ZERO, ANY VALLES GIVEN FOR & WERE IGNORED; G, WAS COMPUTED
FROM OTHER CROSS SECTIONS.

(b Tr Frosiow FLAG IS: NEGATIVE, THE MATERIAL IS FISSIONABLE AND ITS FISSION SPECTRUM DOES

NQT DEPEND ON THE ENERGY OF THE INCLDENT NEUTRON.
ZERQ , THE MATERIAL IS NON-FISSIONABLE.

POSITIVE, THE MRTERIAL 1S FISSIONABLE AND ITS FISSION SPECTRUM
DEPENDS ON THE ENERGY OF THE INCIDENT NEUTRON.

© L,LU,ANDL" ARE ALL BINARY QUANTITIES.

IF NO ELASTIC SCATTERING DATA FoR ANY J-ORDER WAS SUPPLIED, THEN L IS MINUS QNE;
LIKEWISE FOR INELASTIC DATA AND L', AND (m,2cn) BATA AND L.



F. DESCRIPTION OF THE CHI RECORD OF A MATERIAL BLOCK.

+ J WORDS

The FISSIoN SPECTRUM vecToR [X,].

Ir THE FISSION FLAG IS NEGRTIVE, THE FISSION SPECTRUM FRACTIONS ARE GROUP - INDEPENDENT

AND HAVE THE FORM OF A VECTOX. IN THIS CASE,THE CHI RECORD OCCURS AND THE G WORDS
% (j=K) IN EACH GROUP CONSTANTS RECORD (SEE SECTION G, BELOW) DO NOT OCCUR.

Ir e F1ss1ON FLAG IS ZERO ,THE MATERIAL, BEING NON FISSIONABLE , HAS NO FISSION

SPECTRUM. NEITHER THE CHI RECORD NoR THE Ky (j>k) WORDS IN THE GROUP CONSTANTS

RECORDS OTCUR.

Ir THE F1ssloN FLAG IS POSITIVE, THE FISSION-SPECTRUM FRACTIONS ARE GROUP - DEPENDENT

AND FORM A MATRIX. IN THIS CASE THE CHI RECORD DOES NOT OCCUR BUT THE G WORDS
K (%) IN EACH GROUP CONSTANTS RECGRD DO ORCUR (THESE GROUPS OF WORDS ARE THE
ROWS OF THE MATRIX).
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G. DESCRIPTION OF A GROUP-CONSTANTS RECORD OF A BLOCK.

WORD

WORD

WORD

WORD

Al el ]

WORD

1 worp

¢ T worss

{ L+1worps

i L+1 worps :

: L+1 worps

: U+1 woRbsS :

¢ 41 worps :

| /41 WORDS :

144 worbs ¢

: L'+1 woros !

i L1 wombs

J-VALUE (ENERGY GROUP INDEX)

Xk(J—)k)

2
Feri

(2-0)

FU Ty

el
Gy,; (=0

Ghy (=L

oy (=0)

2 (=1

el
Fe. (R=0)

in,

my (-1

Gin,i (X=0)
Gi.,s (9=
6-,;”-, (9=0)
: (=19
(3=0)

e

in,j
L
Fopoi

Foans (1=
Gc?»;m ;(1=0)
G(',\‘h\.i(q' L:')
cl.. (3=0)

(LN

G (= L

THESE WORDS APPEAR ONLY IF THE Fission FLAG 1S NON-ZEERO.

THESE WORDS APPEAR ONLY IF THE FIsSION FLAG IS POSITIVE.

> THeSE WORDS APPEAR ONLY IF L. 1S NON-NEGATIVE.

»

> THESE WORDS APPEAR. ONLY TF L' IS NON-NEGATIVE.

7 THESE WORDS APPEAR ONLY IF L“ IS NON-NEGATIVE.




GROUP-CONSTANTS RECORD (coNTINUED)

IF NO SCATTERING DATA IS SUPPLIED (SEE ALSO SECTION D, ABUVE),T\-\E GROUP-CONSTANTS
RECORDS OF A MATERIAL BLOCK HAVE THE FOLLOWING STRUCTURE :

1 woRrD j-VALUE (ENERGY GROUP INDEX)
1 worp e
1 worp Ce,j
1 worp i
1 worp cru
ONLY 1f FISSION FLAG 1S NON-ZEROD .
1 wWoRrD VJ
: T worps i X (= k) ONLY IF FISSION FLAG 1S POSITIVE.

O
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H. DESCRIPTION OF A SCATTERING-DATA RECORD.

1 WORD

Q -VALUE

9 9
F:I)J‘ 2 Gel,_‘, 25l
. WORDS

. THESE WORDS APPEAR IF AND ONWY IF L=O
Ty (o) > AND L€L AND AT LEAST ONE OF THE

QUANTITIES T, AND Guyj IS NON-ZERS.

2 ;
R+ Gl 41
1 WORDS

J U

G THESE WORDS APPEAR IF AND oNLY 1F U20
T, >k 7 AND Q€L AND AT LEAST ONE OF THE QUANTITIES

F,:J AND G“,\_j 1S NON-ZEROQ.

JL

| WORDS

2 2
v F(wqu),j < Gm;p—\‘J +1 !

y THESE WORDS APPEAR IF AND ONLY IF L'>0

Tenam (=K ¢ AND X€ L7 AND AT LEAST ONE OF THE QUANTITIES
R

F S, § AND G(m,lm\,] IS NON-ZERDQ.

.

J

NQTE : Te j-VALUE ASSOCIATED WITH A SCATTERING DATA RECORD 1S THAT OF THE
PRECEDING GROUP CONSTANTS RECORD (SEE SECTION D, ABQVE).

IF ALL THREE

GrROLPS OF DATA (1.E., Te1 yTin» AND T lm\) DO NOT APPEAR FOR SOME

PAIR OF j AND L VALUES, THEN THE SCATTERING DATA RECORD FOR THAT COMBINATION
OF j AND QL HAS THE STRUCTURE SHQWN BELOW :

Q- VALUE

o|lo0|O|0QO|O|O]|O

T SEVEN WORDS, EACH CONTAINING A BINARY EZERO.
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BT I__I_H:D:] mesnzar || | [ [ ] ciﬁ%géa ANL CROSS SECTION LIBRARY
2 3 L 5 [

7 8 9 10 11 12

NSIT NTS
[;I_AIQMHLJE;__x__W_SQMME ]

13 25 26 80

TYPEE
13

GROUP # CARD # ENERGY (E,) LETHARGY (u,) MEAN VELOCITY E D TR
4 J J CM. /SEC. OPT.| OPT.| OPT.

UNITS (a) | (v) | ()
141516 (17 m‘192021 = 32| 33 e W |45 56 57 58 59

(a) Leave E option blank, if group
structure is in energy units.
Put "x" in box if group
structure is specified in
lethargy units.

(b) Leave D option blank, if
the diffusion coefficients
as given are to be used
for diffusion theory pro-

4 grams, Put "x" in box if

the diffusion coefficients

are to be calculated
="/304,+ If transport
cross sections are not
given and all other cross
sections are given oy, will
be calculated and used.

(c) Leave TR option blank, if
transport cross sections
as given are to be used in
transport theory programs,
Put "x" in box if the
transport cross sections
are to be computed from all
other given cross sections.

DATE NAME PAGE OF

€9



ANL CROSS SECTION LIBRARY

3 O
11

1 2 3 L S 6 i 8 9 10

TYPE [1_]
13

GROUP #] CARD # DIFFUSION TRANSPORT CAPTURE FISSION NU
J COEFFICIENT CROSS SECTION CROSS SECTION CROSS SECTION vy
1u]15]16{17[18[19[20(21 D,j 32|33 Utr,;l uufus c7c,.j Sq 57 of,J 68|69 80
COMMENTS :
DATE NAME

PAGE OF




ser| | | [ [ ] wmem| T T T T T ] Kl e ANL CROSS SECTION LIBRARY
1 2 3 4 S 6 7 8 9" 10" 11 12

TYPE

GROUP #| - 0gp 4 x(3 + k), FISSION SPECTRUM FRACTIONS, k -
J
14{15{16 [17[18{ 19|20 21 323 L4145 56|57 68|69 80
COMMENTS :
DATE NAME
PAGE OF

<9



L e

1 2 3 4 I 9
TYPE I__r;(a)
[GROUP #|CARD #| 2 CROSS %ECTION giﬂ’, Dg‘flm
J ) o () d
14{1516(17|18{19{20(21 32{33|3 I35 (3% 37]38
(a) TYPE:
=3 ELASTIC
=5 INELASTIC
=7 (n,2n)
(b) £=0,1,... indicating the order of the
Legendre expansion.

(e) F2= the maximum number of groups into
which upscattering cross sections are
given.

(da) GE= the maximum number of groups into
which downscattering cross sections
are given.

LR I : L .
F'=G'=0 implies no T (J»k) matrix and
ul(J*j) is given in cols. 21-32,
COMMENTS :

DATE NAME

PAGE




CHARACTER

o

6

| l l SPECIAL [;;] ANL CROSS SECTION LIBRARY

TYPE [;;] *TYPE (L=ELASTIC, 6=INELASTIC, 8=(n,2n))

)
GROgP# CARD #] 7°(J + k), SCATTERING MATRIX, k -+
14 (151617118 (19(20|21 32|33 Lyl 45 56 |57 68169 80
COMMENTS :
DATE NAME
PAGE OF

L9
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List of XLIBIT Subroutines and Common Block Assignments
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1. List of Subroutines

Subroutine Name Values of ERFLAG (Error Stops) in Subroutine
XLIBIT 1,90,91,820,844,920,944
ADDAMAT 12,13,14,105,106,107,108,109,110,801,802,803,901,
902,903
ADDMATS 603,804,806,904,906
ADDSET 16,17,18,19,804,904
AHALT
BCD2BIN(BCD,BIN)
BITS(N1,LHB,N2)
CALCDTRX
COMPARES
DELETSET 34,35,36,37
DELMATS 1,26,27,28,29,30,804,844,904,944
ERRORZ
FIXADD
FIX2ADD
GETSIZE
GET1012 800
GREAD 800,820,920
MODSET 2,7,22,23,24,25,804,806,844,904,906,944,954
NEWPAGE 821
PCHTP468 802,803,804,902,903,904
PNCHMATS 801,844,901,944
PNCHIMAT 802,803,804,844,902,903,904,944
PRESET
PRINTMAT 203,204,801,844
PRINTSET
PRINT1 802,804,821,902,904
PRMATDIR 201,202,814,821,914
PRNTSCRH
PRSETDIR 821
PUNCHMAT 301,302,303,304,305,306,307,801,844,901,944
PUNCHSET 3,237,238,801,844,901,944
PUNCH357

PUNCH468



1. List of Subroutines (Contd.)

Subroutine Name
PUTAWAY
RCLDTH (L)
READZERO
RDSTORL
RDSTOR2
READ357
READ468
REORDER
ROWLTH
SCANCARD
SCAN1
SCAN2
SKIPFILE
SKPFILES (IARG1,IARG2)
SPACEBY (TAPE)
STORGRP
STORSCAT
TESTSTOR
WRITELIB
WRITEMAT
WRITSCRH

Values of ERFLAG (Error Stops) in Subroutine
76 ,801,802,803,901,902,903

31,32,33,600,601,602,800
119,120,121,800
124,125,126,127,128,129,800
131,132,133,134,135,136,137,800
4,140,141,142 ,143,144 145,800
38

39,40,41,42
5,20,21

6
801,844,901,944
804,806,844
844,944

55
49,50,51,801,804,806 844,901,904 ,906,944
48,801,806 ,844,901,906 ,944

74,801,802 ,803,806,901,902,903,906

2, Common Blocks Used by XLIBIT

Block No. Variable Names in Block
5 MATNAME ,MDESCRIP(9) ,SPCHAR, TFLAG, FFLAG, I MAX(3) ,MORERECS
10 SETNAME , AUTHOR ,DATE , G,M,MODAUTHR ,MODDATE ,NUMOFMOD
15 ES(102),LS(102),VS(102)
20 MATIDS (500) ,MATLOC(501)
25 NUMSETS1,NUMSETS2,SETID(101) ,MATID(101) ,SPCH(101) ,TAPES
30 SETDIR1(301) ,SETDIR2(301)
55 CHI(101)
40 K
45 L

50 EOPT,DOPT, TROPT



4. Common Blocks Used by XLIBIT (Contd.)

Block No.
55
60
65
70
75
80
85
90
Lo}

100
105
110
115
120
125
130
135
140
145
150
155
160
165
170
175
180
185
190
195
200
205
210
215

Variable Names in Block

RCDS (20000)

BFLAG, COL1,COL2THRY, TYPE , CARD1 (10) , CARD2 (10)
MAX

MN,IX(101)

PMATID(200) ,PM

NUMATS , NUMOFMAT

FSUM,NUSUM
LISTCARD,FIELD(100) ,FLD

FLGONE , FLGTWO,, STORFLG (3) , LNTH(3)
GFLAG

ERFLAG

DWN (10) ,UP(10) ,DWNSUM(3) ,UPSUM(3) ,DWNSM(3,10) ,UPSM(3,10) ,SXSEC(10)
LTH,LENGT ,NN1

KK,KK1,K4

K3(101)

JJ,CNO

FORMCARD

SETLOC(301) ,S6FILES
COLS1011,COL12
LIB,PAGENO,DIR,PUNCHED,LASTLOC
MATABLE (200)

NEWNAME (200)
UPELIM,LWLLIM,KKI (3) ,LENTH(3) ,RLTH,LAMDA
BUFAREA (500)

BUFAREA2 (304)

KK2 ,KK3

TYP

L1,NF(3) ,NG(3),14(10),17(3),I8(3)
J

11,12

TPARAMI (101) , IPARAM2

NSCAN (6)

TSUM(101,3)
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APPENDIX C

Flow Charts and Descriptions

(See also introductory paragraphs of Part V, Section D)
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SCHEMATIC DIAGRAM PF XLIBLIT, BY SUBRHUTINES W
\
|
¥

UTILITY RAOUTINES (noT swown on THIS DIAGRAM):

AHALT
BCDZBIN (BCD,BINY
BITS (N\,LHB,N2)
CHMPARES
CRRORZE
GET\O\Z
GREAD
NEWPAGE
SCANCARD
SKIPFILE
SKPFILES (1ARG!, TARG2)

PRESET

READZERP

FIXADD

READZERD
ADDMATS WAMATJT

RDSTPRI

RDSTPRZ

READ3S7

s

R¢NLTH"1

READ468B

REPRDER.

’l TESTSTOR

RPWLTH

DELETSET LP{ WRITSCRH

WRITEMAT

DELMATS

MPDSET

ADDMATS _|<—{ ADDAMAT b same as neove
WRITEMAT
WRITELIB H WRITEMAT

CALCDTRX
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t—{ PRSETDIR

PRINTSET

PRMATDIR

PRMATDIR

PRINTL

“4»XHzHR D

STPHRGRP
w (o STe
‘ |1 | STPRSCAT
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P
N
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H
M
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2., Description of XLIBIT Subroutines

XLIBIT controls the flow of the program, testing for the presence of
cards of sections (1), (2), and (3) of the input deck (see p. 34).

Cards in section (1) of an input deck specify portions of the existing
"0ld" library tape that are to be printed and/or punched.

Cards in section (2) of an input deck specify additions, deletions, or
modifications that are to be made to the cross-section data on the old
library tape. A new library tape which incorporates these changes is to be
formed.

Cards in section (3) specify portions of the newly-formed library tape
that are to be printed and/or punched.

An input deck may consist of only the following combinations of
sections: (1) only; (2) only; (1) and (2); (2) and (3); (1), (2), and (3).
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2.

Description of XLIBIT Subroutines (Contd.)

1

A nonzero value of ERFLAG indicates an error in the input deck.

FORMCARD indicates the presence (FORMCARD = 0) or absence (FORMCARD = 1) of an old
library tape.

PUNCHED is set to one if portions of the library are punched; it is zero otherwise.
BFLAG regulates the reading and decoding of data cards.

LASTLOC indicates the current position of an existing library tape. If LASTLOC equals
N, then the library tape is positioned after the EOF terminating the Nth file on the
tape.

Zero out the master storage array RCDS.

Read the first card of the data deck.

In GREAD the next input card is read into core; the card previously read is decoded.
The first input card must contain an asterisk in column one.

ERRORZ terminates the program if an error is detected in the input deck.

If the first input card is *FORM LIBRARY, or *FORM NEW TAPE, then there is no section
(1) in the input deck. In this case, SCAN2 is not called at this time.

If the first input card is *FORM LIBRARY, then there is no existing ''old" library tape.
In this case, set FORMCARD = 1, insert Hollerith blanks in the set directories, set the
numbers of sets to zero, and proceed to process the section (2) input cards.

If the first input card is *FORM NEW TAPE, then there is an existing library tape.
This library tape is on logical tape unit 44. This tape is rewound, and the directory
of sets file is read; this file consists of two records and an end-of-file (EOF) mark.

Leave FORMCARD equal to zero.

If the first input card is neither *FORM LIBRARY nor *FORM NEW TAPE, then there is a
section (1) in the input deck. The section (1) input cards are processed by SCAN2.
The presence of an old library tape is implied.

LIB is set to the logical unit number of the tape whose contents are to be printed and/
or punched.

If the input deck contains only a section (1), the program terminates normally in the
subroutine AHALT, which is called by SCAN2.

If the input deck contains a section (2), control returns from SCAN2. The new set
directory and the number of sets in the new library are made initially the same as
those of the old library.

SETLOC (I) = 0 indicates that the 1th cross-section set in the library is to be found
on the old library tape.

If SETLOC (I) = N, then the 1th cross-section set in the library is to be found as the
Nth file on each of two scratch tapes, logical tape units 4 and 6.

This information is used by the routine WRITELIB to form the new edition of the library
tapes.



~
\ —— —— e —— —————

L
——t— p——t e, e A —

Rusvind tagss 6.

O ERFLAG -» FBRMUARD » PUNCHED
| = BFLAG —» LASTL$C
20000 > MAX

Q.= ReDS(I)
(I=1,...,MAX)

Rand 0.dXa cand frovn Socdond inpad inte (CARDIW, ... cmm(m)1

Call GREAD.

COLl = % |\ Mo
2

Yo

CHL2THRS = FERM, LIB
O
oy

I ERFLAG
Coll ERRPRE .

aananan—> SETDIRI(T) - SETDIRZ(T)
1=1,...,300

O+ NUMSETS| »NUMSETS2.
| >FPRMCARD

Read gt asnond grovon Tope 44 it NUMSETS\J
1

! Ruod s dindouy necod gpomn 44 indes (SETDIRI(1),..., SETOIRI (NUMSETSI m)‘-l (

Read mef ncemd from 44.

Wantha m::\n{f-"mdwnnl--i,-\»hm»k "o . %0 ~ERFLAG

l’h
CHLLTHRS = FHRM NEW
.

mer

44 > LIB
Calf scAw2..

NUMSETSI > NUMSETSZ

SETDIRI(T) - SETBIRZ(I)
(x=1,... ,NUMSETSI+])

ce

O+ sETLHC(D) [

Cal8 erRgpRE .

a=1,...,301

®
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Description of XLIBIT Subroutines (Contd.)

10,

11.

12,

The section (2) input cards are processed by SCAN1l. Upon return from
SCAN1, a new library tape has been formed on logical unit 1.

If no errors are found in processing the section (2) cards, control
returns from SCANl1. If the input deck contains no section (3), then
the next input card should be *FINISH. If so, the program is
terminated normally by the routine AHALT.

If the input deck contains a section (3), then the set directory
file of the new library tape is read in.

Section (3) input cards are processed by SCAN2. When the card
*FINISH is encountered SCAN2 calls AHALT, which terminates the
program.
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| > ERFLAG
Calll ERR@RZ.

CHLUTHRY = FINISH. ,
?
o

LR.AA ginak recond frme o L isifls NUMSETSI l
rm 9§ MM oen 1 o (SETBIRICN ..., SETDIRI(NUMSETSI+1)).

mu“hw;udrﬂ'ua&w M~o&-&&hm»l’. L

ps
1> LASTL$C > LIB

31 ERFLAG
Gl ERRGRE.
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ADDAMAT

ADDAMAT accomplishes the addition of one material to a cross-section set.
The cross-section data cards for the material are processed; the data from the
cards are organized into a ''material block" (see Section D of Part VII, Struc-
ture of the Cross-section Library Tape), which is written onto logical tape 6.

1. PRESET initializes a number of quantities used by ADDAMAT and the
other subroutines called by ADDAMAT.

2. K is set to the expected number of type-0 cards.

3. ADDAMAT is called from ADDMATS, which in turn may be called from

either ADDSET or MODSET.

GFLAG is -1 when the call to ADDMATS is from ADDSETS, and indicates
that the type-0 cards for the first material have already been read.

For a negative value of GFLAG, those following sections that read
and check the values on a set of type-0 cards are bypassed.

4. READZERO reads and processes
a material.

GFLAG is set to minus one in

the type-0 cross-section data cards of

READZERO; however, GFLAG is reset to

zero in ADDMATS before the test in paragraph 3 above is encountered
again. Thus READZERO is entered for the processing of the second

and any subsequent materials

5. This section checks that the
are identical to the name of
placed.

COMPARES matches each of the
If a discrepancy is found, a

6. This section checks that the
cards are identical.

7. This section checks that the
are identical.

in the set.

set identifications on all type-0 cards
the set in which the material is to be

quantities IPARAM1(I) against IPARAM2.

nonzero value is given to ERFLAG.

material identifications on all type-0

special characters on all type-0 cards



= DAMAT

SETID(I)-> IPARAMI(I)
(1=1,...,K)
SETNAME — IPARAMZ

12> ERFLAG
Calk ERRPRE.

MATID(T) ~» IPARAMI(I)
(X=1,.,K)
MATNAME —> IPARAMZ

ERFLAG =0 ) ™=e

aps

SPCH(T) -» TPARAMI(T)
(1=1,...,%)
SPCHAR - 1PARAMEZ

Calll. CEMPARES.

3+ ERFLAG
Call ERREARR.

14— ERFLAG
ol ERRGRZ.
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ADDAMAT (Contd.)

g3

10.

AL

12,

4375

14,

If EOPT is blank, energies are given on the type-0 cards.
If EOPT is nonblank, lethargies are given.

The energy-group structure (which may be given in terms of either
energies or lethargies) of all materials in a set must be similar.
This section checks that the energy or lethargy structure of the
material arrays E or L being added does not vary by more than 0.17%
from the already-established structure (arrays ES or LS).

If such a discrepancy is encountered, it is noted and processing
continues.

A check similar to that described in paragraph 9 above is made on
the mean neutron velocities corresponding to each group.

The first type-0 card does not contain a velocity, so for this card
the check is not made.

FIXADD allocates storage within the array RCDS for the group-constant
records of the material block.

RDSTOR1 reads and processes the type-1 cross-section data cards of a
material.

K is set to the expected number of type-1l cards.

Similar to paragraph 5 above, but for type-1 cards.



10. 4

L@ -Ls | = A
- AR > .001% LS(I)
?

106 = ERFLAG

Cal FIXADD.

Col RDSTHRI.

SETID(1) = IPARAMI(I)
(T 450ee5K)

SETNAME —> IPARAMZ
Cad8 CPMPARES.

ERFLAG = O |\ ™o 107 -+ ERFLAG
?

Calll erppr2.
LPD
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ADDAMAT (Contd.)

55

16

17.

18.

19,

20.

24

22.

Similar to paragraph 6 above, but for type-1 cards.

FSUM is zero only if all fission cross sections are zero; NUSM is
zero only if all nu's are zero. If FSUM = NUSM = 0, the material
is assumed to be nonfissionable; there are no type-2 cards for the
material in this case.

FFLAG = 0 indicates a nonfissionable material; FFLAG = 1 or -1
indicates a fissionable material. FFLAG is set unconditionally to
1 here; a minus-one value is assigned in subroutine RDSTOR2, if it
is applicable.

RDSTOR2 reads and processes the type-2 cross-section data cards for
a material.

If COL1 = %, or if TYPE = + or O, then the current material has
no scattering and is complete at this point.

KK1, as used in paragraphs 18 through 23, contains (in Hollerith
code) the number of the current card type.

The number, a single Hollerith character, is left-justified and
is followed by seven Hollerith blanks.

KDELT consists of the left-justified Hollerith numeral 1 followed
by binary zeros. Adding KDELT to KK1 increases the left-justified
Hollerith numeral but leaves the trailing Hollerith blanks
unchanged.

READ357 reads and processes the type-3, -5, or -7 cross-section data
cards of a material.

When MI = 1, KK1 = 8H3...; when MI = 2, KK1 = 8H5...; when MI = 3,
KK1 = 87...

If LMAX(KK) is less than zero, no type-3 (or -5, or -7, according
to the value of MI) cards were found. Therefore there need be no
type-4 (or -6, or -8, respectively) input cards for this material.
Any such cards included will be ignored.

UPSUM(KK)+DWNSUM(KK) must be zero or positive. If zero, then no
up- and no downscattering was indicated on the type-3 (or -5,

or -7) cards. In this case, there need be no type-4 (or -6,

or -8, respectively) cards in the deck for this material. Any
such cards included will be ignored.

READ468 reads and processes the type-4, -6, or -8 cross-section
data cards of a material.



Z\.

MATID(I) > IPARAMI(T)
(2= 12 KY
MATNAME -> IPARAMZ

Call cMPARES.

108 = ERFLAG
Cal0 ERRPRE.

Col ROSTRRZ.
CPLI = % oA TYPE <O oy TYPE =+):&_,®
( 2
E
Bnnannnne 2RI

2 %% 4% - KDELT

MI—> KK ,‘__®
KK| + KDELT -=> KK|

X2 LMax(kky <O

Call READACS.
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ADDAMAT (Contd.)

23;

24,

25,

LMAX(1), and (2), and (3) all negative indicate that no cards of
types-3 through -8 were found in the cross-section data-card deck
for a material. This indicates that there is no scattering of any
kind. The next input card must be either a control card (with

a * in column 1) or a type-plus or type-0 data card.

KK1 is set equal to the number of scattering data that will follow
each group-constants record in the material block being formed.

WRITSCRH writes one material block onto logical tape unit 6.



af
L

(33)=(®
lt)n

@x(md ond LMAX(2)<O amd LMAX(3)<%
?

o

,<_F + o [LMAX(D, LMAX(2) | LMAX(3) ]| = KKl

3)

{

po

Call WRITSCRH.

RETURN

< CPLI= * oo TYPE=+ o TYPE 9“_______), 1O > ERFLAG
CAN ERRPRZ
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ADDMATS

ADDMATS controls the addition of a number of new materials to an existing set of ma-
terials. This includes the case of the addition of a new set to the library, since a set
consists merely of one or more materials having the same energy-group and velocity struc-
tures. At the conclusion of ADDMATS, the new set or the modified set is complete; it exists
as one file each on logical tape units 4 and 6. The file on tape unit 4 consists of the
specifications, group-structure and material-identification records; the file on tape
unit 6 consists of the material blocks of each material comprising the set.

1. M is the total number of materials comprising the set after additionms.
NUMOFMAT is the number of materials to be added to the set.

Therefore LA represents the number of materials in the set before the addition of
the NUMOFMAT new materials. LA = 0 if, and only if, the entire set is being added.

2. ADDMATS may be called from either ADDSET or MODSET. If the call is from ADDSET,
GFLAG equals minus one; if the call is from MODSET, GFLAG equals one. Note that
if GFLAG = 1 upon entrance to ADDMATS, it remains one, but if GFLAG = -1 upon
entrance, it is reset to zero before this test on it is made a second or a
later time.

3. This branch is taken if the call to this routine is from MODSET, and implies that
there definitely are a number of materials already in the set (i.e., LA is
initially greater than zero).

In this case, MORERECS (the number of records in a material block) is already
known; the material to which it corresponds is the last of the materials already
in the set. Its value is saved in N before ADDAMAT is called.

ADDAMAT adds one material to the set. The number of records in the material
block of this material is stored in MORERECS by the subroutine WRITSCRH, which is
called by ADDAMAT.

4, This branch is taken if ADDMATS is called from ADDSET.

In this case there are no materials already in the set; initially LA is zero, and
as yet no value of MORERECS is available. Therefore the initial storage of
MORERECS in N is redundant; note that for this case N is not used.

If GFLAG is not one, it is either zero or minus one. In this branch it is
necessary that GFLAG = 0 the second and subsequent times ADDAMAT is called. This
is done to insure that the type-0 cards for the next material are read properly;
a test on GFLAG for this is made at the start of READZERO.

If LA = 0, the material being added is the first in the set; MATLOC (1) is always
four. Note that the incrementing of LA insures that LA is zero only once. (See
also paragraph 5 below.)

5. The number of the first record of the material block corresponding to the 1th
material in the set is placed in MATLOC(I). The array MATLOC comprises the
latter half of the directory of materials record. Note that each time this
branch is traversed, there are LA materials already in the set, so that the ma-
terial currently being added is the (LA + 1)st.

6. A check is made to insure that the name of the material just added does not
duplicate the name of any material already in the set.

7. The name of the Ith paterial in the set is placed in MATIDS(I). The array MATIDS
comprises the first half of the director-of-materials record.



MPRERECS —>N

o

O -> GFLAG

Cal0 ADDAMAT.

|> GFLAG

MATNAME = MATIDS(J) 603 > ERFLAG
2 Ca ERRBREZ .
+1>J
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ADDMATS (Contd.)

8. The completed directory-of-materials record is transferred to a
buffer area in IRCDS for output.

9. The directory-of-materials record is written onto tape unit 4.
EOF's are written on tape units 4 and 6 to complete the scratch-
tape form of the new or modified set file.
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A

M+M >N

I+

MATIDS(T) - IRCDS(I)
MATLBC(I) > IRCDS(M+I)

E/\ih (IREDS (1), ..., IRCDS (V) oy Sogical taps unid 4. I

M“MA%»QL (EQF) MNWWM—JLI

e —

RETURN
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ADDSET

ADDSET is called from SCAN1 when a *ADD SET card is encountered during
processing of the section (2) cards of an input deck. ADDSET is the con-
trolling routine for those sections of the program that add a new cross-
section set to the library.

{1

SCANCARD separates the various parameters found on a control-type
input card such as *MOD SET or *ADD SET. These parameters, still in
Hollerith code, are stored individually, in the order of their ap-
pearance on the data card, in the quantities FIELD(1l), FIELD(2), etc.

BCD2BIN(I,J) converts an integer quantity I that is in Hollerith
code to a binary integer J.

The specifications record of the set to be added is written onto
logical tape unit 4.

The number of sets on the new library tape (NUMSETS2) is increased
by one. The name of the set to be added is appended to the list of
sets (array SETDIR2) in the new library.

The set will first be written as one file each onto tape units 4
and 6. S6FILES gives the ordinal of the file on each tape cor-
responding to this set,

SETNAME is the name of the set to be added, and elements 2 through
NUMSETS2 of the array SETDIR2 contain the list of names of sets
already on the new library tape.

SETNAME must not duplicate any of SETDIR2(2),...,SETDIR2(NUMSETS2).
K is set to the expected number of type-0 cards. A nonzero value
of GFLAG indicates to READZERO that the first type-0 card has not

yet been read.

READZERO reads, and processes the data on, the type-0 data cards for
one material.



4%,

U]
R ——————— e ey

ADCSET

START

2 ) ERRPRE .
ey
C99 scanNcaRD.
CadX BeD2BIN(FIELD(3),G ).
G >0 | > 15> ERFLAG
2 C erpgprez.
o
Gl BCD2BIN(FIELD(4), NUMBFMAT).
NUMBEMAT > 500 }F N=>ERFLAG
? CY errpr2.

FIELD(2) - SETNAME

FIELD(S) = AUTH@R

FIELD(6) = DATE = SETDIRZ()
NUMPBEMAT = ™M

© > NUMPFMED

R Annhrnnn) = MBDAUTHR —> MPDDATE

1

(OniXe (SETNAME
N@TE = (SETNAME,.

- NUMBFMPD) ovlo Sage 4.

JNUMBFMED) io covuman Madke /10/.

1

B)MSFT S2 4| > NUMSETS2

2>1 .

SETNAME = SETDIR2(T) ¥
v

e

I4+1—=>1

™ _[1>NUMSETSZ
?

e

SETNAME —> SETDIR 2 (NUMSETS2 + |)
SGFILES = SETLHC (NUMSETSZ 4 1)

G+I=>K
=1 = GFLAG

Calll reADZERS .

16> ERFLAG

CI0 errprz.
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ADDSET (Contd.)

8.

If EOPT is blank, the type-0 cards contained energy values E(I).
Corresponding lethargy values L(I) must be calculated.

If EOPT is nonblank, the type-0 cards contained lethargy values;
corresponding energy values must be calculated.

The set identifications, material identifications, and special
characters on all type-0 cards must be the same.

COMPARES checks the elements IPARAMI(1),...,IPARAMI(K) against
IPARAM2. A nonzero value is given to ERFLAG if a discrepancy is
found.



9.4

Q.= L) =>V(D)

—L(X
E(h=e ( )"E(I)

(=2 )

(T=2,...;K)

lon o (E(H/EM) > L@

!

SETIDI) > IPARAMI (1)
(I=1,...,K)
SETNAME —> IPARAMZ

Cal} CPMPARES.

[@=ir iy

(I=lyKY

¥ Ce99 ERRERZ.
J-aph . —
MATID(I) = IPARAM) (I)
MATNAME > TPARAMZ | %
Call CEMPARES.
mo 18> ERFLAG
4 Cal8 ERRERE.
kb’-‘b
SPCH(T) > IPARAMI(T)
SPCHAR - IPARAM2
Cad9 cgMPARES.
ERFLAG =0 }me 19 > ERFLAG
¥ Cold ERRBRE.
11}'3
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ADDSET (Contd.)

L0k

108

2t

135

The energy, lethargy, and velocity values from the type-0 cards are
transferred to the "standard" energy, lethargy, and velocity arrays
ES, LS, and VS. The values appearing on the type-0 cards of all
other materials in the set must be the same as, and will be compared
to, the values in these '"standard" arrays.

The group-structure record of the set being added is written onto
tape unit 4.

Under the control of ADDMATS, the material-directory record of the
set and an end-of-file (EOF) are written on tape unit 4; in addition,
the material blocks of each material in the set and an EOF are
written on tape unit 6.

S6FILES marks the position on tape units 4 and 6 of the file on each
tape that corresponds to the set just added. S6FILES is initialized
to one upon entrance to the routine SCAN1l, and is incremented each
time a set is added to the library.



Huji
E(I) »> es(D)

L= LS(D
V(D) ~ Vs(1)

I=1,...,K)

ES(I) = RCDS(D)
LS(T) > RCDS(G+!1+1)
(T=1,...,G+1)

VS (1) > RCDS (2%G +2 +1)
[T= )G

=

men (RCDS(D), .. RCDS (346 +2)) ot lomieal tape 4. J

Ca3Q ADDMATS .

SEFILES +| — SGFILES

RETURN

101



102

AHALT

AHALT is the routine through which the program terminates normally, when
no errors have occurred.

The routine is called when the control card *FINISH is encountered.
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AHALT

rumh mancsas ' RUN CAMPLETED." onthe MWWJ

PUNCHED = O
T

Puredi o Hllunddh cand M‘me?" RUN CHMPLETED." ontha

Tk Fo SCHPE 5 4ok i complile . ~—



104

BCD2BIN (BCD,BIN)

Upon entrance, the quantity BCD contains an integer in Hollerith code,
left-justified and followed by Hollerith blanks. MASK is a binary quantity,
the rightmost six bits of which are ones, the remainder of the bits being
zeros.

K1 contains the logical product of BCD and MASK. 1Its contents are as
follows: the rightmost Hollerith character of BCD appears in the right-
most six bits of K1; the 42 leftmost bits of K1 are zeros.

This single character from BCD, now in K1, will either be (1) a
Hollerith blank, (2) a Hollerith zero, or (3) one of the integers 1 through
9, in Hollerith code. If the character is a blank, the Hollerith integer
contained in BCD has not yet been encountered.

The binary integer representation of the Hollerith integer contained in
BCD is built up in BIN; the method used is based on the fact that the six-
bit Hollerith code for the integers 1 through 9 is equivalent to their binary
representation. (For example, six in Hollerith is in octal form 06. 1In
binary form, this 06 is 000110, which conforms to the machine format for
binary integers.)

Dividing BCD by 64 has the effect of shifting BCD six bits to the right,
so that K1 contains each of the eight characters comprising BCD, one at a
time, starting from the right.



BCD2RIN

O-> BIN
| > K2
77, > MASK

RETURN
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BITS (N1,LHB,N2)

This subroutine replaces the six-bit string (the index of the leftmost
bit of which is LHB) of bits in the quantity N2, with the leftmost six bits
of the quantity N1. Both N1 and N2 are one-word quantities.

NOTE: The leftmost bit in a machine word is bit 47; the rightmost bit
is bit zero.



BITS

7700 0000 D000 OOUOB ~> MASKI
0000 HOOO VA0 OOTTB —> MASKL

MASK| LAND. Ni-—> K|

4| - LHB —> K2

Zx*KZ > K3

—Ki/c4=> K

Kl .gR. MASK| =Kl

K1/ (64%1c3) = K|

l MASK2 % 2 ¥ % K2 —»i‘

RETURN
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CALCDTRX

This routine calculates either or both of the diffusion coefficients Dj
and the transport cross section Otr,J for all groups J =1, ..., G. If the
D option on the first group-zero card is nonblank, the Dj will be calculated;
if the TR option on the same card is nonblank, the oty j will be calculated.
If both options are nonblank, the Oty,J will be calculated first and then
used to calculate Dj.

15

Zis

RCDS(IX(1)+1l) contains the value of Otr,I as given on the input card.

If NN1 is 1, calculate the Otr,J only. If NN1 is ten, calculate the
Dy only. If NN1 is 11, calculate both the oty j and the Dj.

RCDS(IX(I)+2) contains the value of the capture cross section Oc 7.
L1 is set so that RCDS(L1l) points to the start of the groups of

2 + 1 words containing the scattering information (see Section F of
Part VII, Structure of the Cross-section Library Tape).

RCDS(IX(I)+4) contains the value of the fission cross section Of,1-

NOTE: The quantity og 1 exists only if the material is fissionable
(in which case FFLAG 1is nonzero) .

If LMAX(J) is negative, the J-type scattering is not considered for
this material. If LMAX(J) is nonnegative, RCDS(L1) contains the

value of the scattering cross section ogoi. TSUM(I,J) contains the
s
sum

Y T}o)(l > 1)
J

For J = 1, 2, and 3, the scattering type is elastic, inelastic, and
(n,2n), respectively.



CALCDTRX

EYAF"\'

RCDS(IX(1) +1) = TEMPI

1.0 > MULTIPLY 0.5 > MULTIPLY

’ TEMPI +MULTIPLY % RCDS (LD % TSUM(I,d) —> TEMPI
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CALCDTRX (Contd.)

6. RCDS(IX(I)+1l) contains the newly-computed value of 0y, 1; it is
computed as ’

(0) (0) ¢ (0)

7 o0 o >
L0 R Tor E HENF 05y IZ( Tin & +E)
A (o) ~(0)
+ 2 cén,zn),l g L(n,Zn)(I > K).

7. RCDS(IX(I)+3) will contain Dy. Dy is calculated as 1/(3°tr,1)
unless |°tr,1[ is zero, in which case Dy is set to equal to 1059,



7. <

TEMPI = RCDS(IX(I) +1) —I

l 1.0 % 10°° > RCDS (1X(1) +3) ] [ 1.0/ (3.0 #TEMPI) = REDS (IX(1)+32)

I+1—>1I

L (2
J-a}o

RETURN
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COMPARES

This subroutine is called from various routines that read the cross-
section data cards, when it is desired to see if the quantities (e.g., ma-
terial name, special character, etc.) on each set of cards of the same TYPE
are identical.

The quantity IPARAM2 is compared against each of IPARAMI(1),...,
IPARAMI1 (K) .

ERFLAG is set nonzero if an inequality is detected.



COMPARES
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DELETSET

This routine is called from SCAN2 when a control card of the type *DELETE
SET is encountered. The set whose name is found on the card is deleted from
the new library.

it

SCANCARD reads the set name on the *DELETE SET card and places it in
FIELD(2).

The elements 2 through NUMSETS of the array SETDIR1 contain the list
of names of sets appearing on the old library.

The name of the set to be deleted must correspond to some set in the
old library.

If SETLOC(I) is nonzero, then the set to be deleted has already been
transferred to the new library; i.e., a *MOD SET card for this set
has been previously encountered. This is illegal usage of the
control cards.

The elements 2 through NUMSETS of the array SETDIR2 contain the list
of names of sets that are to appear on the new library. The name

of the set to be deleted must appear somewhere in this list. Its
absence from the new library and its presence in the old library
(see paragraph 2 above) indicate that the set has already been
deleted from the new library; i.e., a *DELETE SET card for this set
has been previously encountered. This is illegal usage of the
control cards.
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DELETSET

FIELD(2) = SETDIRI(T)

I>NUMSETS \m&

| 24> ERFLAG
Call ERRRZ.

e
-
I>NUMSETS
36 > ERFLAG

Cadl ERRFRZ.

T=2%N
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Sia

DELETSET (Contd.)

The name and location of the set to be deleted are removed from the
list of names (SETDIR) and the corresponding list of locations
(SETLOC) of sets on the new library. This is done by relocating all
subsequent names and locations upward one place in the respective
lists. If the set to be deleted is the last one in the list, this
step is omitted.

The number of sets in the new library (NUMSETS2) is reduced by one;
NUMSETS2 is also the length of each of the two lists mentioned in
paragraph 5 above.

A check is made to insure that all sets have not been deleted from
the new library.
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11 = NUMSETS
ro
5 1
SETDIR2 (I+1) > SETDIRZ (D)
SETLPC (T+1) = SETLHC(I)
(1=1),...,NUMSETS2)
6. <

37> ERFLAG

NUMSETS2 >0 .=
? Co0L ERRORZ.

r-

RETURN
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DELMATS

This routine is entered from MODSET when the card encountered following a
*#MOD SET card is *DELETE MAT.

1. SCANCARD picks the number of materials to be deleted, in Hollerith
code, from the *DELETE MAT card and places it in FIELD(2).

BCD2BIN converts the Hollerith-coded integer FIELD(2) into the
binary-integer quantity NUMATS.

2. The number of materials in the set being modified, M, is reduced
by the number of materials to be deleted, NUMATS.

NOTE: The previous, undiminished value of M was placed in PM in
the routine MODSET; this quantity PM will be used later in
this routine.

3. The card following the *DELETE MAT card is examined. It should be
a list card containing the names of the materials that are to be
deleted from the set.

LISTCARD is a flag used by the routine SCANCARD.

The number of names on the list-card(s) is placed in the quantity
FLD. The names themselves are obtained by SCANCARD, placed in
FIELD(1),...,FIELD(FLD), and then transferred to DMATID(1l),...,
DMATID(FLD) .

The number of names on the card (FLD) must be the same as the
number of materials to be deleted (NUMATS), as specified on the
*DELETE MAT card.

4. The quantities DMATID(I) are compared with each other to insure
that there are no duplications.



3.7

4 <

DELMATS

CalS SCANCARD.

G BCD2BIN(FIELD(2),NUMATS).

M—NUMATS > M

I LISTCARD

Cald scANCARD.

FIELD(I) = DMATID(I)
@=L FiD)

ot )

FLD = NUMATS | ™o
e

1> ERFLAG
Colll erRpRZ.

26 » ERFLAG

Col ERRPRE.

27 =ERFLAG
Cod ERRBRE.
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5.

DELMATS (Contd.)

The names of the materials in the set are contained in MATIDS(1),...,
MATIDS (PM). Each quantity is compared to all of the names of the
materials to be deleted. DMATID(J) must equal some MATIDS(I), or

an error is flagged.

When an equality is found in the test of paragraph 5 above, the

name and the number of records in the material block of the material
to be deleted are removed from the directory of materials of the set.
This is done by relocating the names of subsequent materials in the
set, and the number of records in the material blocks of these sub-
sequent materials, upward one place in the respective lists. (If

the material being deleted is the last in the set, this step is
omitted.) The length of each list is reduced by one.



DMATID

J) = MATIDS(I)
2

28> ERFLAG

lﬂl.b
TR Col0 ERRPRZ.

MATLBC (I+1) — MATLSHC (I) = NUMRECS
I+1—> 1|

I

MATIDS (IR) = MATIDS (IR—1)
MATL®C (IR) —~NUMRECS —> MATLGC(IR-1)

(1R = Iy,...,PM)

PM—=| > PM

29 > ERFLAG

CalY ERRPRE.
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DELMATS (Contd.)

7.

10.

The input card following the *DELETE MAT card and its list card
may or may not be a *ADD MAT card; the flag L is set accordingly
(L will be used by the routine MODSET). If the next card is

*ADD MAT, the number of materials to be added is obtained from the
card by SCANCARD and placed in NUMOFMAT by BCD2BIN; M, the net
number of materials in the modified set, is increased by NUMOFMAT.

M must be positive; i.e,, the modified set, after deletions and/or
additions, must contain one or more materials.

TAPES is a flag used by the routing WRITEMAT. (See also para-
graph 10 below.)

The materials in the set being modified are read into core one-by-
one from the old library (the material-identification record is the
first record in a material block). The names of the nondeleted
materials are contained in MATIDS(1),...,MATIDS(PM), in the order
of their occurence in the old library. If MATNAME, the name of the
material whose identification record has just been read, is one of
the nondeleted materials that is to be placed on the new library,
the routine WRITEMAT is called. Otherwise, SPACEBY is called.

WRITEMAT reads a material block, record by record, from one logical
tape unit and writes it on a different tape unit. For TAPES equal
to 2, the material block is read from tape unit 44 (the old library)
and written on tape unit 6.

SPACEBY spaces by one material block; upon return from SPACEBY, tape
unit 44 is positioned just before the material-identification
record that starts the next material block.

When all the materials MATIDS(1l),...,MATIDS(PM) have been written
onto tape unit 6, an exit is made from this routine.



(e

Cod) SCANCARD.
Gl gepzeIN (FIELD(2) \NUM@BFMAT).

20->ERFLAG
CI erRgRE.

43 ERFLAG
Call ERRPIRZ

W e spaeisieshions nacod gl st fuen (SETNAME, .. NUMBFMBDY
ok Bl it b e '

!

(e e quop-eudont rsead of e s guoee (REDS(Y, .., RCDS(3%G:42))
Eﬂhjs?14.

2 > TAPES

L

Rauod .LMW«MAMWWM 44 H

inly (MATNAME, ... MPRERECS).

MATNAME = MATIDS (J) | ™

G spAceBy.

Coll WRITEMAT.

RETURN
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ERRORZ

This routine is entered when an error in the input deck has been de-
tected or when a tape failure has occurred. A numerical error code and the
last card read by the program are printed on the standard output medium.



ERRPRZ

@mw ERFLAG = NNN . ]

Prink CARDI(\),...,CARD\QM_,_

Prisk CARDZ(1,...,CARD2(10). l

S}‘JTQSQ¢PE3,¥R7L;MA.<—J
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FIXADD

FIXADD is entered from ADDAMAT. In this routine a set of indices
IX(1),...,IX(G) is set up such that RCDS(IX(I)) is the first cell occupied
by the Ith group-constants record of a material. IX(G + 1) is the index
of the first unused cell in the array RCDS, following the last (Gth) group-
constants record.

The number of cells reserved for each group-constants record, MN,
represents the maximum size that such a record may attain. If the records
do not need all this space, and additional cells are required for the storage
of the scattering-data records of the material, the group-constants records
are packed upwards in RCDS, and the indices IX(I) are reset by the routine
TESTSTOR.



FIXADD

G+96—=MN
1= 1Ix ()

IX(I-1) +MN => IX(T)
(1=2,..,K)

'

RETURN




FIX2ADD

FIX2ADD is called by PNCHIMAT. The routine allocates storage in the
array RCDS for the group-constants records of a material, the cross-section
data cards of which are to be punched. It also sets up pointers that are
used in allocating storage for the scattering-data records of the material.

1. MN contains the number of words in a group-constant record of the
material. The first four (FFLAG = 0) or six (FFLAG = 1 or -1)
words of the group-constants records will not be stored; the
type-1 data cards, which contain these initial words, are punched
as the records are read in. The remaining LT words of each group-
constants records are to be stored in RCDS.

The calculations involving the quantities TAB and INC result in the
following set of values for TAB:

TAB Elastic Scattering? Inelastic Scattering? (n,2n) Scattering?

1 No No Yes
2 No Yes No
3 No Yes Yes
4 Yes No No
5 Yes No Yes
6 Yes Yes No
7 Yes Yes Yes

2. RCDS(IX(I)) is the first cell used for storage of (the last LT words
of) the ItP group-constants record. There are G group-constants
records.



FIX2ADD

6 >MN 4> MN G+6>MN
o=>LT o=>LT G>LT

O —=> TAB

4 = INC

MN + 3% LMAX(D)+3 =>MN
LT +3 % LMAX(D+3 > LT
TAEB + INC = TAR

IX(I-1) +LT = IX(I)
(1=2,.,&)
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FIX2ADD (Contd.)

3.

In this section the pointers KK1, KK2, and KK3 are given values.
The LT1 cells in the array RCDS, which follow the cells that are to
contain the group-constants records, are to be used to store the
data in the scattering-data records. Each scattering-data record
contains information pertaining to elastic, inelastic, and (n,2n)
scattering. These three types of data are to be separated; the
elastic-scattering data from all scattering-data records are to be
placed together in one area, etc. RCDS(KKI) is the first cell that
contains elastic-scattering data, RCDS(KK2) is the first cell con-
taining inelastic-scattering data, and RCDS(KK3) is the first cell
containing (n,2n)-scattering data.

Depending on the previously-calculated value of TAB (see para-
graph 2 above) the following values are given to KK1, KK2, and KK3:

TAB KK1 KK2 KK3

v IX(G) + LT KK1 + 1 KK2 + 1

2 IX(G) + LT KK1 + 1 KK2 + LT1

3 IX(G) + LT KK1 + 1 KK2 + LT1/2
4 IX(G) + LT KK1 + LT1 KK2 + 1

5 IX(G) + LT KK1 + LT1/2 KK2 + 1

6 IX(G) + LT KK1 + LT1/2 KK2 + LT1/2
7 IX(G) + LT KK1 + LT1/3 KK2 + LT1/3

Note that the available cells in RCDS are distributed in an optimum
manner among the three types of scattering data. If scattering of a
certain type is not considered for a material, only a single cell is
allotted to scattering data of that type.

The flag K4 is used in PNCHIMAT to determine if all the scattering-
data records can be contained in core.

KK1, KK2, and KK3 are fixed pointers whose values, once set for a
material, are not changed. However, the values of the KKI(I) are
advanced as information is stored into the three regions of RCDS
from the scattering-data records; RCDS(KKI(I)) is the first unused
cell available for storage of scattering data of the Ith scattering
type (i.e., elastic, inelastic, etc.).
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MAX = KKl -2 —> K4 —> LTI
LTi/2 = LT2
LTI/32 = LT3

TAB< 7 s KK|+ LT3 > KK2

KK2+ LT3 —> KK3

LKK!-H—-»KKZ I I KKl +L—>KKZ
TAR—4 > TAR

KKZ +L = KK3

KKI = KKI(1)
KK2 > KKI(2)
KK 3 -> KK1(3)

RETURN
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GET1012

This is a utility routine that extracts the Hollerith characters that
were in columns 10, 11, and 12 of the latest input card read by the program.
The two characters in columns 10 and 11 are placed left-justified in the
quantity COLS1011; the character in column 12 is placed left-justified in the
quantity COL12.



GETI0l2

800 > ERFLAG
Cal ERRPRE.

Placatlatior Holatl &m&&mm curarns 10 amd il
o Mt ionpuk cond Rha i i CARDI iatotle
r ronial e mesmw o

Placstla ;:g:ﬂé&»& HaroFn i edurcer 12 o e
Lop T cord reTotle amniabe cpLI2.

L_, Pﬁuﬂﬁ.&tmmw DrrgohnimncdiroeniOarmd it

At cond o ot amnasy CARD 2, i Ha
i&d&‘mw\ou.
PM&%M&M;«M\ZQ&
e cand inFotlaamnialife coLiz.

!

RETURN
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GETSIZE

This routine is called by PRINTL in printing the cross-section data of
a material. Upon entrance, the value of J specifies the group number and the
value L1 - 1 specified the f-number. The index K as used in this routine
specifies the scattering type: K = 1 corresponds to elastic scattering,
K = 2 to inelastic scattering, and K = 3 to (n,2n) scattering. The arrays
NF(K) and NG(K) give the locations within the Jth group-constants record for
the material of

and

(0)
Cg, 30

respectively (these are the first F and G values for K-type scattering in the
Jth group-constants record).

GETSIZE computes values for I4(L1l) and for the arrays I7(K) and I8(K),
K=1, 2, 3.

The value of I7(K) is

(L1-1)
B *

and the value of I8(K) is

(L1-1)
GK,J .

T4(L1) = 3 + I2_ [17(K) + I8(k)] if at least one I7(K) and I8(K) is
Nonzero;

= 8 if all I7(K) and I8(K) are zero.

In any case, I4(L1) represents the number of words in the Ll-st scattering-
data record that follows the Jt group-constants records of the material.

NOTE: If LMAX(K) < 0, neither of the quantities I7(K) and I8(K) are set
to any value in GETSIZE, and so exit with the same values they
posessed on entrance.

In certain subroutines, I7(K) and I8(K) are set to -1 before a call to
GETSIZE is made. Upon return from GETSIZE, one or the other of I7(K) or I8(K)
is tested; if it is still -1, this is used to signify that LMAX(K) < O,

i.e., there is no scattering information of any kind for scattering-type K.



GETSIZE

IX(I)+NF(KY+LI-2 =TI
I+ NG(K) - NF(K) - 12

IRCDS (1) = I7(K) 0O-> I7(K) = 18(K)

IRCDS(I2) = I(K)

l -

‘ T4(LD) + I7(K)+ IB(K)+ | = I4(LO -l

K+l —=> K

I4(LD + ) = TA(LY 8-> I4(LH

RETURN
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GREAD

This is the routine that reads all cards in the input deck except the
first one. The card to be processed at the time GREAD is called is already
in one of the two buffer areas CARD1 (if BFLAG = 1 upon entrance to GREAD)
or CARD2 (if BFLAG = -1). The next input card is read into the other of
the two buffer areas, and certain columns of the card now to be processed
are decoded for inspection. The characters in these columns will determine
the nature of the input card.

Note that BFLAG is a binary switch whose value is "flipped" between one
and minus one. The first input card is read into CARD1l, and BFLAG is set to
one in the main program, XLIBIT. Thereafter, under control of GREAD, the
subsequent input cards are read into CARD2, CARD1l, CARD2, CARD1l, ..., etc.



GREAD

800> ERFLAG
Cal ERRPRE.

Rasdom i cand purse e hondind ingst
rensdinoe 1o (CARDI(1) ..., CARDI(10)) .

!

Pllace 3 H Ronaen ion edlisreeont g e it cond
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inpF cand e cmnany CARD2, cto e nanial e C?SLZTHKS

Pﬁm:ﬂx MwwM\S%ﬁ«MM
i¥othe woriadle TYPE,

AT hao Dewrn nnnd Sifiotlle onrasy CARDZ , wetisthe worsaldle CHLI

Rasd om ingpi cand froeetle Sandand inpik
reradinen 36 (CARDZ (1), CARDZ (10)) .

b b

Placa 3 HolloiBh dlana Fen vn civonm tog e s cand

Plocstle s Mm‘amm ZMS%‘XL
M?,:Mm& anrasy CARDI, ot noiiallla CHLZTHRS.

Pllocsth, fotllth domaden imedbuon 2ol inpT cand
Ltetle il TYPE.

B oo Lanne nand in¥o e annasy CARDI L Totle wonsadle cpLI.

—BFLAG -> BFLAG

RETURN
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MODSET

Routine MODSET accomplishes the modification of a cross-section set that
is already on the existing library tape. The modification(s) made are the
addition and/or deletion of materials to or from the set. The modified set
is written as the S6FILE-th file on each of logical tape units 4 and 6.

1. SCANCARD places the name of the set to be modified in FIELD(2), the
name of the submitter of the modification in FIELD(3), and the date
submitted in FIELD(4). The card following the *MODSET card will be
either *ADD MAT or *DELETE MAT. In either case the second field on
the card will be a numeral, so NSCAN(2) is set to "N."

2. The name of the set to be modified, FIELD(2), must match one of the
names in the new set directory. If not, the set is either not in
the old library or has been previously deleted. In addition, the set
must be presently residing on the old library tape [this is implied
by a zero value for SETLOC(I)]. If SETLOC(I) is not zero, the set
has been previously modified in the current run.

3. The name of the set to be modified must match one of the names in the
old set directory. If not, the set is not on the old library tape.

The set to be modified is the Ith file on the old library tape,
where I is the index of the element of the array SETDIR1 that
matched FIELD(2).



M@PDSET

D

Gl8 SCANCARD.
(IRIN-> NSCAN(2)

SETL@CU)=0 ) ™o

e

22 ERFLAG

ColQ ErrppRE.

ugs

S6FILES —> SETLHC(T)

Mo [ I>NUMSETS2 +1
?

T > ERFLAG
Coll ERRPRZ

o2 (T > NUMSETSI+ |
?

el
23> ERFLAG
Cod ERRPRZ.

O—>REW
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MODSET (Contd.)

4a,b.

The old library tape is rewound and positioned to the start of the
cross-section set to be modified. The first record of this set is
read in, and the SETNAME in the record is compared to FIELD(2).
There should be agreement; if not, then if REW is zero, the old
library tape is again rewound and positioned, and the initial
record is read. Note that REW is now one, so that if FIELD(2) and
SETNAME still do not agree, an error is flagged. Agreement of
FIELD(2) and SETNAME indicates that the set to be modified has
been correctly located on the old library tape.

The energy, lethargy, and velocity values in the second (group-
structure) record of the set are placed in the 'standard" arrays
ES, LS, and VS, to which the corresponding values of all materials
added to the set will be compared.

The material names, and the number of the first record of each
material block, in the third (directory-of-materials) record of the
set are stored in the first M cells of each of the arrays MATIDS
and MATLOC, respectively.

. The specifications record of the set is updated from the informa-

tion on the MOD SET card.

. M is the number of materials in the set, before modification. M

will be changed as materials are added and/or deleted, and its
original value, which will be required later, is saved in PM.
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Raod e spueigieions nseond il (@140 X gl oo

tage 44 430 (SETNAME,... | NUMBFMED).

FIELD(2) = SETNAME
?

24> ERFLAG

Col errgR=Z

Raad Ha qroap- ans seand il sit st sdodad [
% (REDS(1),...,REDS (3% G +2)) fpeve Tapa 44.

Rm.&ﬂ.&mzhnia- - w&w%ﬂ(s&
e (RCDS(S&C-&'_’S%.“JRCDS(31‘G+2*M+2‘)) ,e,,w'\u,y. 44,

l

RCDS (I) = Es(T)
RCDS (G+14+1) = LS(I)
(I=1y.-,G+)

RCDS(2%G+2+41) = VS (D)
i“ 1., Q)

IRCDS(3#G+2 +1) > PMATID (I) —> MATIDS(I)
IRCDS(3%#G+M+2+1) > MATLEC (1)
(T=1..,M)

FIELD(3) - MPDAUTHR
FIELD(4)—> MBDDATE
NUMPEMPD + | => NUMAFMAD
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MODSET (Contd.)

8.

L)

11.

The next data card is read; it may be either *DELETE MAT or *ADD MAT
(Note: If both of these cards are used following a *MOD SET card,
the *DELETE MAT card must precede the *ADD MAT card.)

If the next card is *ADD MAT, then the number of materials to be
added is obtained from the card by SCANCARD, converted into a binary
integer by BCD2BIN, and placed in NUMOFMAT. The number of materials
in the modified set, M, is increased by NUMOFMAT.

The specifications and group-structure records of the modified set
are written onto tape unit 4.

If this section of the subroutine is reached, there was no *DELETE
MAT card; therefore all the materials already in the set on the old
library tape are to be present in the modified set.

The material-identification record of a material block is read into
core. WRITEMAT writes the material block onto tape unit 6. This is
performed for all of the PM materials in the unmodified set. The
flag TAPES, with a value of 2, tells WRITEMAT to read records from
tape unit 44 and write them on tape unit 6.



~

Cal) GREAD.

2> ERFLAG

G ERRGRZ.

+(©)

25— ERFLAG

Col) ERRPRE .

CallS SCANTARD.
Cal Beo2BIN (FIELD(2), NUMBFMAT).
M+ NUMBFMAT —> M

43> ERFLAG
Cod) ERRERZ

1 WA (SETNAME,..., NUMBFMPBD) mt;ww\ir 4, J

L
Eﬂl (RCDS (1),..., RCDS (3%G +2)) on %MT]

=3
2—> TAPES .

Read e coafiniollsdudipietion nend of o aaliniad

> Weck iits (MATNAME ..., MBRERECS) foowe Tage 44.

Cal WRITEMAT.
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12,

13.

14,

155

MODSET (Contd.)

DELMATS deletes all mention of a specified number of materials from
the material directory of the modified set, and writes the material
blocks of the nondeleted materials on tape unit 6.

L is zero if an *ADD MAT card was found following the DELETE MAT
card.

L is one if no *ADD MAT card was found.

If no *ADD MAT card was encountered, then the modification is com-
pleted at this point. The modified material directory is written
on tape unit 4, and end-of-file marks are written on tape units 4
and 6. The modified set is now complete in its intermediate
scratch-tape form.

ADDMATS controls the addition of new materials to the set. Upon
return from ADDMATS, the material blocks corresponding to the new
materials have been written on tape unit 6, and the material
directory (including the new materials) has been written on tape
unit 4. End-of-file marks have been written on tape units 4 and 6,
as was done in the coding corresponding to paragraph 14 above.

If GFLAG equals 1, ADDMATS "knows' that a value for MORERECS is
available upon entrance.

S6FILES indicates the position on tape units 4 and 6 of the modified
set. Before it was incremented, its value was placed in that entry
of the array SETLOC that corresponds to the name of the modified

set. (Note: This remark concerning S6FILES is valid for the case
of a newly-added set; see also the description of ADDSET, pp. 96-97.)
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2. { Gl

MATIDS(I) —> IRCDS (1)
MATLPC (1) = IRCDS(M+I)
(T=1y0,M)
4. < Wnda (REDS(D,...,RCDS(2%M)) oo
fA.PumJ 4.

"‘l 0¥ o and-ag-Rla (EQSF\ vank «\T,?u’f]

m;\mmmpmm

1 ®

Cal ADDMATS

S6FILES +1 > SEFILES

RETURN
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NEWPAGE

NEWPAGE handles the task of page ejecting and page numbering for all
functions of XLIBIT that print data from a cross-section library tape.

In general, NEWPAGE is called whenever the number of lines printed on
one page has exceeded 55 to 60 (the exact number varies for various types
of data), or when it is desired to separate different categories of data by
placing them on different pages.

The page number (PAGENO) is set to one each time a *PRINT...-type con-
trol card is encountered in an input deck.
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RETURN
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PCHTP468

This routine is called by the routine PUNCH468 if it was not possible to
contain in core all the scattering-data information of a material. The rou-
tine retrieves this information from tape units 2, 3, and 4 (where it was
placed in the subroutine PNCHIMAT) and punches one of the card types-4, -6,
or -8 (depending on the value of KK upon entrance).

31

PCHTP468 is called by PUNCH468, which itself is called from within
a loop in PNCHIMAT. The loop in PNCHIMAT is traversed three times,
with KK equal to 1, 2, and 3, respectively. When KK = 1, the
relevant information (for elastic scattering) is contained on tape
unit 2; when KK = 2, the (inelastic scattering) information is on
tape unit 3; and when KK = 3, the (n,2n scattering) information is
on tape unit 4. Thus Il specifies the tape unit from which the
scattering-data records are to be obtained.

The arrays NF(I) and NG(I), (I = 1,...,3), specify the location
(within the group-constants record for group J) of FI I and G%O}
respectively, where I = 1 corresponds to elastic scattering, I

to inelastic scattering, and I = 3 to (n,2n) scattering.

3
2

GETSIZE, when supplied with the group number J, the f-number L1,
and the arrays NF(I) and NG(I), (I = 1,...,3) returns values for
I7(KK) and I8(KK). These quantities give the values of

(L1-1)
FK.K,J

and

(L1-1)
GKK,J ’

respectively; i.e., the number of groups into which upscattering and
downscattering occur, for group J, an 2-value of L1 - 1, and the
KK-th scattering type.

If I7(KK) is -1 upon return from GETSIZE, then scattering of type KK
and for an f¢-number of L1 - 1 was not considered for any group for
this material, and no corresponding scattering-data information
exists. Similarly, if I7(KK) = I8(KK) = 0 (i.e., if I2 = 1), then
there was no up- or downscattering for this group, fZ-number, and
scattering type, and again no corresponding scattering information
exists.

If I2 is greater than 1, then it represents the length of the record
to be read from tape unit Il.



PCHTP468

1> NF(1)
NF (1) 4 3#LMAX (D) +3 = NF(2)
NF (2)+ 3 # LMAX(2)+ 3 > NF (3)

!

NF(T) +LMAX(I) + = NG(T)
(1=1,...,3)

Ruodthe iong-dilo necand fer =T and U= L
Tope i T indo (BUFAREAR.(1),..., BUFAREAR (12)).
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PCHTP468 (Contd.)

4.

Cards of the correct type are punched for a single group-number J

and ¢-number L. A maximum of five scattering elements are punched
on each card; the card number (CNO) is incremented by one if more

than one card is required for the same J and L. The total number

of scattering elements to be punched for the same J and L is given
by I2 on entering this paragraph.

The loop B is traversed for the range of values L = 1,...,LAMDA.
In this loop, type-4 or -6, or -8 cards are punched for all
f2-numbers & = 0,...,LAMDA - 1, for a single group-number J.

The loop A is traversed for the range of values J = 1,...,G. In
this loop, cards for all group-numbers J = 1,...,G are punched.



|13 >CNg

J2 K ) s
L

o

Puedh o A(gRR =N -6 (i KR=2) o -8 card
(g KK =3) 3 :mg‘tks seatfing 3380, deoarde
S BUFAREAZ.(T2) ..., BUFAREAZ (13 +4).

! w

I2-5—>12
I3+5—>13
CN@+1 > CND

I2+13 - > 12

Pl m'hw-" a-bon -3 cand ud'mmuv%\‘ﬁt Iz
scalloning - ddo dacards im BUFAREAR (13),.., BUFARERR (12).

RETURN
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PNCHMATS

PNCHMATS is the routine that controls the punching of cross-section data
cards for one or more materials. It is called from PUNCHMAT and PUNCHSET.

Upon entrance to PNCHMATS, the following information is available:

a.

Ja.b.

The number of materials to be punched is given by the common value
of the quantities NUMOFMAT and FLD.

The total number of materials in the set from which the FLD ma-
terials are to be punched is given by M.

The names of these materials are in the quantities MATABLE(1),...,
MATABLE (FLD) .

The material names which will be punched on the data cards are in
the quantities NEWNAME(1),...,NEWNAME(FLD). Note: If the name

of the Ith material is to be changed on the cards to be punched,
by inclusion of a *RENAME MAT control card, then NEWNAME(I) is not
the same as MATABLE(I). If, however, the name of the Ith material
is not to be changed, then NEWNAME(I) and MATABLE(I) are identical.

. The material block of the next material in the set is read in, and

the MATNAME of the block is compared to the names of all materials
to be punched. When a correspondence is found, the new (or per-
haps unchanged) name NEWNAME(I) is given to the material. This
name is the one which will appear on the data cards punched.

. PNCHIMAT and the routines it calls accomplish the punching of the

cross-section data cards for one material.

Upon entrance to PNCHIMAT, both FLD and NUMOFMAT have the same
value: namely, the number of materials to be punched. Each time
one material is punched, FLD is decreased by one. When FLD is zero,
all materials to be punched have been; SKIPFILE is called, and an
exit from the routine is made. SKIPFILE positions the library tape
past the end-of-file mark of the current set. If FLD is greater
than zero, punching is yet to be done; the identification record of
the next material in the set is read in, and processing continues.

. If the current MATNAME does not correspond to the names of any of

the materials to be punched, then the library tape is spaced past
the remainder of the current material block; the identification
record of the next material in the set is read in, and processing
continues.

If the name of some material to be punched does not correspond to
the name of any material in the set, then an error is flagged.
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PNCHMATS

(GTARD)

Rand 3 finat (ronianiol - idadigie i) nucend of M crafinial Wack Lo
—— JA‘&LM«W%EP.»M,M& (MATNAME, .., M#RERECS) .

O [MATNAME = MATABLE (I)

J )&.‘D
EWNAHE (I) > MATNAME

Call PNCHAMAT.

FLD-|~-> FLD

I>NUMPFMAT
e
A-kkn

C.00 spAcERY (LIB).

2|0 > ERFLAG
Calf ErRREREZ.

«

RETURN
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PNCHIMAT

This routine accomplishes the punching of the cross-section data cards
for a single material. It is called by the subroutine PNCHMATS.

1.

The type-0 cards for a material are punched. TROPT is column 59 on
the group-zero card of this type. The program leaves EOPT (col-
um 57) and DOPT (column 58) blank on the group-zero card. Both
energy and lethargy values are punched on the type-0 cards. (On
subsequent use of these cards, the lethargy values will be dis-
regarded by XLIBIT, since EOPT is blank).

FIX2ADD sets up the array IX(J), J = 1,...,G, where RCDS(IX(J)) }s
the location of the first element of the chi-spectrum (or of Fég’J
for a nonfissionable or group-independent fissionable material) in
the Jth group-constants record. The quantities KK1, KK2, and KK3
are also set. These mark the starting locations in the array RCDS
for storage of each of the three types of scattering data.

DIFF is an upper bound on the number of words necessary to contain
all the scattering-data records for a material. K4 is the number
of words available for storage of the scattering information; it is
set in FIX2ADD. If there is room in core for all scattering in-
formation, STORFLG is set to -1; if not, STORFLG is set to 1.

If the chi record exists (i.e., if the material has group-
independent fission), it is read into core.



4 1

PNCHIMAT
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PNCH1IMAT (Contd.)

S

6.

The type-1, group J card for the material is punched.

STORGRP transfers the chi words (if they exist) and the F's and G's
of the Jth group-constants record from the buffer area BUFAREA
into a block of words in the array RCDS, starting with RCDS(IX(J)).

RCDLTH with a parameter of L1 calculates RLTH, the number of words in
the L1St scattering-data record following the gth group-constants
record, and also the quantities LENTH(I), I = 1, 2, 3, the number of
words in each of the three portions (for elastic, inelastic, and
(n,2n) scattering, respectively) of this record.

If STORFLG is less than zero, there is enough room in core to store
all the scattering information. STORSCAT transfers the scattering-
data record just read from the buffer area into a block of words in
RCDS.

If STORFLG is greater than zero, there is insufficient room in
memory to contain all the scattering information. Those portions of
the scattering-data record just read (I = 1 corresponds to the
elastic data, I = 2 the inelastic data, and I = 3 the (n,2n) data)
are written as separate records on tape units 2, 3, and 4, re-
spectively. If LENTH(I) is zero, there is no I-type scattering in-
formation in the scattering-data record currently in the buffer area.
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PNCHIMAT (Contd.)
10. If the tape units were used to contain the scattering information,

they are rewound.

11. If FFLAG is: 0, the material is nonfissionable (no type-2 cards);
1, the material has group-independent fission;
-1, the material has group-dependent fission.



I+l—=>1\

Ja+1—=>J\

JI+LENTH(T)—1 = J2
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PNCHIMAT (Contd.)

12,

iLek

The type-2 cards for a material having group-dependent fission
are punched in this section. A maximum of five elements of the
scattering vector are punched on each card.

The type-2, group J cards for a material having group-independent
fission are punched in this section. A maximum of five elements
of the Jth row of the scattering matrix are punched on each card.
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PNCHIMAT (Contd.)

14.

PUNCH357 performs the punching of the type-3 (when I = 1), type-5

(I = 2), and type-7 (I = 3) cards for a material.

PUNCH468 performs the punching of the type-4 (when I 1), type-6

(I = 2) and type-8 (I = 3) cards for this material.
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PRESET

This routine is called by ADDAMAT. In it are initialized a number of
quantities used by ADDAMAT and the subroutines it calls. These must be
initialized for each material added to a set.



PRESET

O > LNTH(I) > STARFLG(TY
—1 = LMAX(T)
(1=1,..,3)

!

O > FLGENE > FLGTW®

O - UP(I) —=> DWN (1) => SXSEC(I)
1=1,...,10)

O -> FSUM -> NUSUM

0> UPSM(T,d) -> DWNSM(1,3)
(2= 1,-.,3)
(3=1,...,10)

|

O —> UPSUMII) => DWNSUM (1)
(2=1,...43)

O > LENGT

RETURN
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PRINTMAT

This routine is called from SCAN2 when a *PRINT MAT control card is
encountered. It is the controlling subroutine for the print edit for one
or more materials of a cross-section set.

L,

PRMATDIR prints the information in the specifications and group-—
structure records of the set containing the materials to be printed,
and prints the information in the material identification record

of each material to be edited.

LISTCARD is set to one to tell SCANCARD that a list card is ex-
pected. SCANCARD places the list of material names on the list

card (there are FLD such names) in FIELD(1l),...,FIELD(FLD). This
list, representing the names of the materials to be edited, is trans-
ferred to MATABLE(1),...,MATABLE(FLD).

The entry PRNTMATS is used by the subroutine PRINTSET. The quantity
M gives the total number of materials in the set. Setting FLD to M
implies that all materials in the set (i.e., the entire set) are to
be printed.

The quantities MATIDS(1l),...,MATIDS(M) contain the names of all
materials in the set. A check is performed here to insure that each
material MATABLE(I) to be printed is one of the MATIDS(J) materials
in the set.



PRNTMATS

MATABLE (1) = MATIDS (J)
-

PRINTMAT

ClY PRMATDIR.
| > LISTCARD

Ca scAncARD.

FIELD(T) -> MATARLE(L)
(1=1,...,FLD)

J>M

I-\M)

204 -> ERFLAG
Cold ERRGRE.
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5.

PRINTMAT (Contd.)

A check is made to insure that all of the names from the list card
are distinct.

This indicates that the library tape is positioned just before the
fourth record in the set (i.e., just before the start of the in-
formation pertaining to the first material in the set).

Sections 7, 8, and 9 below are repeated M times, once for each material
in the set. If a material is to be printed, the tape is positioned to a
point just before the block of information for that material, and PRINT1 is

called.

i,

10.

If a material is not to be printed, it is disregarded.

If MATABLE(J) equals some (does not equal any) MATIDS(I), then the
material MATABLE(J) is (is not) to be printed.

If MATLOC(I) = N, then the block of information corresponding to the
Ith material begins with the Nth record in the cross-section set.

Subroutine PRINT1 prints all the data on the library pertaining to
one material.

Upon return from PRINT1, the tape is positioned just before the data
that pertain to the (I + 1)st material in the set.

Setting LASTREC equal to MATLOC(I + 1) specifies that the library
tape is so positioned.

SKIPFILE positions the library tape to a point after the end-of-
file (EOF) of the set containing the materials just edited.



5. <

10.

MATABLE (I) = MATABLE (T+1)

203 = ERFLAG
Call ERRPRE.

s (151 )
2

e

Call NEWPAGE.

Space pock MATLEC (D)~ LASTREC nacedo oot Mnany figa. l

ClQ PRINTY.

1

‘ MATLBC(T+1) > LASTRE:I

Tl = L

=
oo

Cedl GrEAD-

CalQ sk1PFILE.

=" RETURN
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PRINTSET

PRINTSET is called whenever a control card of the type *PRINT SET is
detected.

Subroutine PRMATDIR prints information from the specifications, group-
structure, and material-directory records of the set.

The names of the M materials in the set are contained in MATIDS(1),...
MATIDS(M). The entire list of material names is placed in MATABLE(1),...,
MATABLE(M), which is the list of materials to be printed.

PRNTMATS is an entry point in the subroutine PRINTMAT, which controls
the printing of the cross-section data pertaining to one or more materials
on the library tape.

Al



PRINTSET

MATIDS (1) —> MATABLE (T)
(2=1,...,M)

RETURN
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PRINT1

This subroutine is called from PRINTMAT. It accomplishes the printing
of all cross-section data pertaining to a single material.

1. The quantities I1, I2, I3, IW, IX(I), NF(I), NG(I), MAX, and LEFT
are pointers indicating various positions in the array RCDS where
the group-constants records are stored. These are indicated in
the diagram below.

LAMDA gives the number of scattering-data records following each
group-constants record. IWl gives the maximum number of words that
LAMDA scattering-data records may occupy. IW2 gives the maximum
number of words that all scattering-data records in the material
block may occupy.

A typical group-constants

RCDS record, for group-number J.
<«— IX(1) T IX(J) —> 3
First group- Otr,J
constants =
recordi(lw words) .l
-——1X(2) Dy
g5,
Second group- 2 Present only
constants Vi if FFLAG # 0
record‘
X Present only
= if FFLAG > 0
) & L= J
: . NF(1)— ] 1:.(9«)
' ’ el J |
NG(1) — G(;L) Present only
el,J Fif LMAX(1) = 0
=—IX(G) D e IW; 12 = IW - 1
o
Gth, or last el,J J
group-constants NF(2) F(IL)
recordi in,J
NG(2) —| G(11) Present only
=13 in,J if LMAX(2) = 0
@
LEFT 0 J
: NF(3)—=f (¥
: 2 (n,2n),J
_______ Present onl
N (%) y
OO0 ony .5 | f1E LHAX(3) = 0
ST T
G (n,2n),J |}
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PRINTA

Rl matassdi 1\3 Hire nacand of evalieniol indls (MATNAME, .. MARERECS).

P MATNAME | a¥oerie. danes sXyond A.;:e)\“'.n.m (o Moot of MDESCRIP
io e~ wm\a,mk&m and nas ragarding TFLAG ond FFLAG.

:
CHI@)). l

E-ulek reesh %S (ca (...,

(sn‘rensm) I > 1w
Ng. 164

14+ o [LMAX(D  LMAX (), LMAX(3)] -> LAMBA

© > NF(1) - NG (1)
(T=1,...,3)

IW+1—=>NF (D)
NF (D +LMAX (1) +1 = NG(I)
IW+ I RLMAXI)+3 > Iw

| = IX(N

IX(I-1)+IW > IX(D)
(1=2,...,G)

IW-| > 12
IX(F)+IW>13
LAMDA#(3%G+1) > IW|
In| *G > IW2
MAX~13+| = LEFT

»
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PRINT1 (Contd.)

2,

If IW2 is greater than LEFT, there may not be room for all the
scattering-data records in core. They will be placed on tape
unit 2.

128 is the index of the first cell in the array RCDS that is
available for storage of the scattering-data records. It will be
incremented as the records are read and stored.

LCON contains the number of lines that have been printed since the
last page was ejected.

The coding of loop B is traversed G times. Each time the loop is
traversed, the Jth group-constants record and the LAMDA scattering-data
records that follow it are read from the library tape. The first several
words in each group-constants records are printed after each record is read.
The scattering-data records are either stored in core or written on tape

unit 2.

4.

I5(J) will contain the total number of words in all the scattering-
data records that follow the Jth group-constants record (this value
will vary from group to group).

If too many lines have been printed on a page, or if it is decided
to separate sections of the printing for clarity, NEWPAGE is called.
NEWPAGE prints a page-eject line and a line giving the current page
number.

120 through I25 locate various quantities (e.g., Oy, j, Dj, etc.)
to be printed from a group-constants record, within that record.
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%‘)

IW2 >LEFT |\ O

e

| > STERFLG —| > STHRFLG
Ruviedtapaz.

13> 128
0> 15(G+!)
15> LCPN

IX(J3) +12 = 1S
Rund Hh It oo ot necad froenthe Wonony
g it (RCDS (1% ()., REDS(T1S))

Gy
T

CalX NEWPAGE.
3> LCHN

IX(J) > 120
12043 -» 121

1zo + | —>122
120+2->123

120+ 4 -> 124
12045 —» 125

Pri e quandifies 6, 5, 6 3 Dy 5 omdh o FFLAG $0), 05 5 and V.
LCHN+ | > LN

=
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7.

10.

Subroutine GETSIZE returns a value for I4(L1l); this value gives the
number of words in the scattering-data record for group J and
%-number L1 - 1.

Note that GETSIZE is called for all f-numbers each time this section
of coding is executed.

See paragraph 4 above regarding I5(J).

If STORFLG is positive (negative), the scattering-data records will
be stored on tape unit 2 (in core).

In this section a single scattering-data record (for group J and
f-number L - 1) is read from the library tape and stored in core.

In this section a single scattering-data record is read and then
written onto tape unit 2.
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10. 1
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Coll GETSIZE.
IS(3) + 14 (L) = 15(3)

I3 +I4(L)Y>T1is
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Lty

122

iLg)

I1f FFLAG is positive, the material has a group-dependent fission
spectrume.

If FFLAG is zero, the material is nonfissionable and has no fission
spectrum,

If FFLAG is negative, the material has a group-independent fission
spectrum.

The group-independent fission spectrum has the form of a single
vector of G values, They are printed in the following format:

K=1 X K=27 X K=3 X K=79 X
K=2 X K =28 X K =54 X K =80 X

. . . . . K=G X
K = 26 X K=52 X K=178 X

The group-dependent fission spectrum is printed in the following
format: (The first five columns of the matrix are printed, then the
next five, etc. Each set of five columns may extend over more than
one page.)

o=l K =2 K =3 = K =15
J=1 X X X X X
J =2 X X X X X
J =G X X X X X
K=6 K=17 K =28 K=9 K = 10
J=1 X X X X X
J =2 X X X X X
J=2G X X X X X
K= 11 K= 12 A K=2G
J=1 X X X
J =2 X X X
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The coding in loop F is traversed LAMDA times. Each time F is traversed,
the scattering cross-section coefficients for all groups, but for the single
¢-number L1 - 1, are printed.

The coding beginning at paragraph 14 and ending at point G is a loop that
is traversed G times each time loop F is traversed once. Each time this

"inner"

loop is traversed the scattering coefficients for group J and f-number

Ll - 1 are printed.

14.

155

16+

I15 contains the value of the current f-number. It is used to locate
the s;atterlng coefficients Itype,group within the group-constants
records.

IX(J) marks the first word of the group-constants record for group J.

NG(K1) marks the location of the first G (i.e., Gél)J)for scattering-
type K1 within the group-constants records.

The sum IX(J) + NG(K1) + LMAX(K1l) + I15 marks the location within the
group-constants record for group J, of OK{lg , which is transferred
to a buffer area for printing.

(See also the diagram accompanying paragraph 1 above.)

Regarding GETSIZE, see paragraph 3 of the notes to subroutine
PCHTP468, p. 148.

As a result of the coding of this section, N is given one of the
following values:

Elastic Scattering Inelastic Scattering (n,2n) Scattering
for This Group and for This Group and for This Group and

N 2-number? %-number? L-number?

1 Yes No No

2 No Yes No

3 Yes Yes Yes

4 No No Yes

5 Yes No Yes

6 Yes Yes No

7 Yes Yes Yes

The scattering coefficients are printed in the format shown below.

If for some f-number and group the coefficients for some scattering-
type or -types do not exist, then neither the value (X) nor its
accompanying index (J = n) is printed for that type.

Elastic Inelastic (n,2n)
L = 0 J = 1 X J=1 X J=1 X
L=0 J =G X J =G X J=G X
L=1 J=1 X J=1 X J=1 X
L=1 J=6 X J =G X J=G X
L T LAMDA J=1 X J=1 ’ X o o 1 ’ X

L = LAMDA J=6 X I=6 X



.

15.4

16.

(s

1= Ll
Li=\=> 1|5
|1>J
—— 0=>N
1=11
|=>Kl|

=1 = 17(x1) = 1%(k))
] Cold GETSIZE.

LMAX (K() <O | g
?

J RCDS ( IX(J) + NG (K + LMAX (KN + 115 ) == BUFAREA (k1)

T N+II->N

Cal NEWPAGE.
3> LN
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PRINT1 (Contd.)

17. This serves to separate the scattering cross-section coefficients
of different Z-numbers.

18. This serves to separate the scattering cross-section coefficients
from the scattering transfer components.

19. 1If STORFLG is positive, tape 2 will be used for intermediate storage
of portions of the scattering-data records.

The coding of loop H is traversed LAMDA times, over the range of values
L=1, ..., LAMDA. Each time it is traversed, the scattering transfer com-
ponents for elastic, inelastic, and (n,2n) scattering are printed for all
groups and for the single f-number I2 (I2 is defined as L - 1).

The coding of loop I is traversed three times (over the range of values
K1 =1, 2, 3) for each time that loop H is executed. Each time loop I is
traversed, the scattering transfer components for scattering-type K1 are
printed, for all groups, and for an f-number of I2. (K1 = 1 corresponds to
elastic scattering, K1 = 2 to inelastic scattering, and K1 = 3 to (n,2n)
scattering.)

20. If LMAX(K1) is negative or if the current f2-number I2 is greater than
LMAX(K1), there is no scattering information for this scattering-
type and this f2-number, for all groups.
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21.

22.

23.

24

In this branch of the code, the scattering-data records are stored on tape unit 2.
Subroutine PRNTSCRH retrieves the scattering transfer components for fZ-number L
(note that L is set to L1 - 1), scattering-type K1, and group J from tape unit 2
and places them in a buffer area for printing.

115 is set to the number of such components and is determined in PRNTSCRH.

In this section of code, the scattering-data records are stored in the array RCDS,

starting at RCDS(I28), in the following order: group = 1, #-number = 0
L 1
1 LAMDA
group = 2, %-number = 0
2 1
2 LAMDA
group = G, f-number = 0
G i
G LAMDA

The index of the first element in RCDS that contains the desired transfer com-
ponents is computed and stored in I26. First, 126 is given the value

J-1
128 + 1+ )
1=1

T15(1)

to position it to the start of the records pertaining to group J.
incremented by

Second, it is

I2-1
1 14(L),
Ll=1

to advance it to the start of the record pertaining to group J and f-number I2.
Finally, it is incremented by

Kil-1
Y (@7(1) + 18(1) + 1)
I=1

to position it to the start of the Klst portion of the record.

If there is only self-scattering for this 2-number, group, and scattering-type
(i.e., if I7(K1) = I8(K1) = 0), a zero is placed in the first word of the buffer
area; this is the only value printed on that line for such a case.

Whether the scattering transfer components were retrieved from core or from

tape unit 2, the quantity I15 is set to the number of components retrieved;

they are now located in [BUFAREA(1),...,BUFAREA(I15)].

This serves to separate blocks of transfer components.
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The scattering transfer coefficients are printed in the following format:

Elastic, 2 = 0

AP L e S A0 A e O H o
JESEG 80 Gaism ina o e 3 A e iehes
Inelastic, £ = 0
SOl e e SRt e o O
J=G oo e wisla oiakuis e uiniale s nte
(n,2n), £ =0
Je=0T, S 50 B D DI D Qi 5
J =G 513 A P LR O Ay Oy R
Elastic, 2 = 1
J=1 S O 5 D O G O DI O -
=G o et e Iate exalate s it eduhnts
Inelastic, & =1
AU e SR S e S O A
P e e e e T O
(n;2n), & =1
HE = A A e BT

Elastic, 2 = LAMDA

(Continued in right-
hand column of this
page)
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PRMATDIR

This subroutine is called in three instances:

(1)
(2)

(3)

From SCAN2 (when a *PRINT MAT DIRECTORY card is encountered) .

From PRINTMAT (where the last control card encountered was *PRINT
MAT) .

From PRINTSET (where the last control card encountered was *PRINT
SET) .

In each case, the information contained in the specifications and group-
structure records of the set are printed. If the call is from SCANZ or

PRINTSET,

1.

the list of names of the materials in the set is also printed.

Whichever of the three control cards mentioned above was encountered,
the second (and only) field on the card is either a set name or the
message ALLSETS. SCANCARD places the quantity in FIELD(2) .

NUMSETS is the total number of files on the library tape being
edited.

ALLSETS is initialized to zero in the coding of paragraph 1 above.
If FIELD(2) contains the message ALLSETS, then the last control

card was of the type *PRINT MAT DIRECTORY, ALLSETS. In this case,
it is necessary to read in each cross-section set on the tape (files
2 through NUMSETS) in the order that they appear. This is done by
loop A, which is traversed NUMSETS - 1 times, each time printing

the data for one set.

Tape LIB is the library tape (either new or old) that is being
edited. It is rewound and spaced forward to the first of the cross-
section sets (file 2).

If FIELD(2) does not contain the message ALLSETS, it contains a
single set name; information concerning this set alone is to be
printed. The set names in the directory of sets are compared to the
set name from the control card; an equality must be found or the
control card is in error. The set name is a five-character Hol-
lerith quantity; therefore NSCAN(2) is set to 5.

The tape is to be positioned so as to be at the start of file number
TEMP1, the file corresponding to the set name. on the control card.

LASTLOC designates the present position of the tape; the tape is
currently positioned at the start of file number LASTLOC + 1.

TEMP2 represents the necessary change in tape placement necessary to
position it to the start of file number TEMP1l. If TEMP2 is zero,
the tape is already correctly positioned; if TEMP2 is +N (-N), it
must be spaced forward (backward) N files. To accomplish a back-
space, the tape is rewound and then spaced forward TEMP1 - 1 files.

The new position TEMP1 will be the quantity LASTLOC for the next re-
positioning of the tape.

The specifications record of the set just located is read. The set
name in this record must conform to the set name given on the con-
trol card, or there has been a tape or hardware failure.
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PRMATDIR (Contd.)

6FF

If DIR = 0, this subroutine was called from PRINTMAT.

If DIR = 1, this subroutine was called from SCAN2.

If DIR = 2, this subroutine was called from PRINTSET.

Different headings are printed according to the various functions
that PRMATDIR will accomplish. Note that ALLSETS is incremented in
the coding accompanying paragraph 11 below, so that it is ome only

once for all passes through loop A.

The energies, lethargies, and velocities are printed in the following
format :

Group Number Energy Lethargy Velocity
1 X X X
2 X ’ X X
3 X X X
G X X X

The first half of the directory-of-materials record, containing the

material names, is transferred to the array MATIDS; the second half,
containing the indices of the first records of the material blocks,

is transferred to the array MATLOC.
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PRMATDIR (Contd.)

2k

10.

11.

12,

The material names are printed in the following format:

No. Material Name No. Material Name No. Material Name
1 mat. ) 41 mat.y) 81 mat.g]
2 mat., 42 mat.yp 82 mat.gy
40 mat.y 80 mat.gg 120 mat.j20
No. Material Name No. Material Name

121 mat. )2 161 mat.g]
122 mat. 1722 .

=2 e

mat.y

160 mat. g0

where N = 200.

In the case where N > 200 and X = (M/5) + R, where R = 0, the
material names are printed in the format above with M/5 materials
per column. In the case where N > 200 and X = (M/5) + R, where

R # 0, the material names are printed in the format above with

(M + 5)/5 materials in the first four columns and M - [4(M + 5)/5]
materials in the last column.

If DIR is two, PRMATDIR was called from PRINTSET, and in this case
the function of PRMATDIR is completed. (This was to print informa-
tion from a single set.) The next data card has already been
decoded; therefore it is unnecessary to call GREAD.

If ALLSETS is zero, then the function of PRMATDIR has likewise been
completed (again, data from a single set were to have been printed).
If ALLSET is nonzero, then the material directories of all sets are
to be printed.

ALLSETS is incremented and tested against NUMSETS to see if all sets
in the library have been processed. If not, loop A is repeated.
(Note that the first thing done at the start of loop A is to position
the library tape to the start of the next set.)

When all sets have been read, the position of the tape (which in this
case is after the last set on the tape) is stored in a similar manner
as was done in paragraph 4 above.

When the call to PRMATDIR was from SCAN2 or PRINTSET, it is necessary
to decode the next data card.
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PRNTSCRH

This routine is called by PRINT1 when the scattering-data records have

been stored on tape 2.

PRNTSCRH retrieves the scattering transfer components

for group J, %-number L1 - 1, and scattering-type KIl.

scattering-data records are

The
manner:
IGroup =1, =0 ]
IGroup =1, =1 l

arranged on tape 2 in the following

A typical scattering-data record,
for an 2-number of L.

1}
17(1)+I8(1)+1

lgroup =

1= LAMDA1

'

Elastic-scattering transfer
components (K1 = 1)

lGroup =

0 -IIA(L+1) T

N
)
[}

T 4‘1 17(2)+18(2)+1

Inelastic-scattering transfer
components (K1 = 2)

17(3)+18(3)+1

(n,2n)-scattering transfer
components (K1 = 3)

[proup =2, ¢ = LAMDAI
IGroup =G, =0 4]
[Group =SEI =
IGroup = G, % = LAMDA
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PRNTSCRH (Contd.)

L

M2 and M3 are used in the coding of paragraph 5 below. Regarding K1,
see the notes to paragraph 21 of PRINT1 p. 184, where PRNTSCRH is
called.

The scattering components are retrieved under control of subroutine
PRINT1 in the following order: Group f-number  Scattering-type

Tape 2 rewound (in PRINTI1) i 0 1
G . 1

Tape 2 rewound il : 2

G 2

Tape 2 rewound 1 E 3

0 3

Tape 2 rewound I 1 it

G etc. it

Therefore it is necessary to space past a number of records in order
to position tape unit 2 to the start of the record for group J and
f-number L1 - 1. (J = 1 is a special case since the tape will have
just been rewound.) MORERECS contains the number of records to be
spaced by on tape 2.

GETSIZE returns the length of the desired record, I4(Ll), and the
lengths of the three portions of this record, I7(I) and I8(I),
I =1, 2, 3. (See the diagram on the preceding page.)

If KKI is one, then I7(K1) = I8(K1l) = 0; i.e., there are no transfer
components of type K1 in this record. Tape unit 2 is spaced to the
end of this record and a return is made.

If KKI is not one, there are transfer components of type K1 in the
record currently being considered. The record is read into core.

At the end of this section, M3 is set so as to be an index to the
word just before the first transfer component of type K1 within the
scattering-data record just read.
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PRNTSCRH

-0

Ki=1 > M2
I >M3

f

LLI-I == MﬁRERECSJ [ LAMDA ~| —> MBRERECS

Calll sPAcEBRY (2.

=1->17(I) > 1%(1)
(I=1,..,3)

|

Call geTSITZE.

I7(ki) + I8 (ki) +1 —> KKI 1

©.=> BUFAREA(!)
| > M@RERECS

Cal8 seacerY(2). RETURN

o (BUFAREA(D,..., BUPAREA (14 (L)) .
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PRNTSCRH (Contd.)

(7

M3 and M5 are set to be the indices of the first and last of the
desired scattering transfer components, respectively. These com-
ponents are transferred from the cells BUFAREA(M3),...,BUFAREA(MS)

to the cells BUFAREA(1l),...,BUFAREA(KKI).



6 <
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kKl +M3 » M5

BUFAREA (I) -> BUFAREA (I-M3+1)

(1= M3,...;M5)

RETURN
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PRSETDIR

Subroutine PRSETDIR is called from SCAN2 when a control card of the type
*PRINT SET DIRECTORY is encountered.

The list of set names is printed in the following format, using a maximum
of seven columns:

No. Set Name No. Set Name No. Set Name No. Set Name
1 set; 44 setyy ex 216 sets16 259 setysg
2 sety 45 setys 217 sety37 260 setpgg

42 setyo 85 setgs 287 setygy 300 set3qqp

43 sety g 86 setgg 258 setypsg



PRSETDIR

NEWPAGE .

PNN&MAA‘Q? DIRECT®RY @F SETS.
Pt e o Lo meedigretinn of 33K
Poir couredien of 336w Mt?‘.

l

Fauitn.%i*e%*ﬂkw@nvAnoX*ﬁnsJENM*&xﬁﬁiuw%fumjgt
D*ANan«no¢{uu31l~‘gﬁu~NmA¢§3° yﬁﬂL“fﬁb
&~<chu«m~ne«o.ec1L Sx«;&X-dXEOO.JLn~°}t<
f&uAAr«o.L&NuajifL Jvﬂqﬁttﬂb?&v&‘uﬁuvnh&A

oy o

L

e r———

‘ Cl0 GrREAD. l

RETURN
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PUNCHMAT

This routine is called from SCAN2 when a *PUNCH MAT control card is
encountered. PUNCHMAT performs the punching of the cross-section data cards
for one or more materials (whose names are given on a list card following the
*PUNCH MAT card) from a set whose name is given on the *PUNCH MAT card.

e

SCANCARD places the set name on the *PUNCH MAT card in FIELD(2).

NUMSETS1 is the number of cross-section sets on the library tape
(tape LIB). NUMSETS is the number of files on the library tape.

The set name in FIELD(2) is compared to the set names in the direc-
tory of sets of the library tape. An equivalence must be found,
or an error is flagged.

The quantities THISLOC, LASTLOC, and ITEP are used to position
tape LIB to the start of the set from which materials are to be
punched.

Note: Upon entering PUNCHMAT, the tape is positioned after the
end-of-file following the LASTLOC-th file on the tape.

If ITEP is zero, the tape is already correctly positioned.

If ITEP is negative, tape LIB is to be backspaced |ITEP| +.1 £iles.
This is accomplished by rewinding the tape and spacing forward
past THISLOC files.

If ITEP is positive, the tape is spaced forward past ITEP files.

A check is made to see if the set just located is the set specified
on the *PUNCH MAT card.

LISTCARD is set to one to "tell" subroutine SCANCARD that one or
more list-cards (containing the names of the materials to be punched)
is expected. GREAD decodes the first list card, and SCANCARD places
the FLD material names on the card(s) in FIELD(1),...,FIELD(FLD).
These names are transferred to the first FLD elements of the array
MATABLE.
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PUNCHMAT

(el SCANCARD.

NUMSETSI 41 —> NUMSETS J

FIELD(2) = SETDIRI(T)
2

I-LASTLC-| = ITEP
I-|=> THISLEC
I->LASTLYC
FIELD(2) > LASTSET

I>NUMSETS
e

302 > ERFLAG
Call gRRERZ.

=0 (Tree )20
3
<0
Ruswind Tapa LIB.
Skife past THISLEC glao onlapa BIB.
[W 11eP e o Sapa L1B.
e

Rand e gas¥ (W;m&n{.%dw Socadad
e (SETNAME, ... NOM@F MBD).

Il = ERFLAG

Call errgprz.

FIELD(2) = SETNAME | ™=

e

| > LISTCARD
CaJ GREAD.

Calll SCANCARD.
FLD > NUMGFMAT

1

FIELD(I) = MATABLE (1)
(x=1,..., NUMPFMAT)

®
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PUNCHMAT (Contd.)

6.

A *RENAME MAT card may follow the list card containing the material
names. The presence or absence of this is checked for.

If a *RENAME MAT card is present, it has one of the two forms

(a) *RENAME MAT or (b) *RENAME MAT,new set name. If a new set name
is present, column 12 of the control card contains a comma; in this
case the new set name is placed in SETNAME. All data cards punched
in the current execution of this subroutine will bear this new set
name.

A *RENAME MAT card must be followed by one or more list cards con-
taining a list of new material names, which are to replace the
present names of the materials on the data cards to be punched.

LISTCARD is set to one to 'tell" SCANCARD that the next card is a
list card. GREAD decodes the first list card; SCANCARD determines
the number of names on the card(s) and places them in FIELD(1),...,
FIELD(FLD). The number of names on the list card(s) following the
*RENAME MAT card must agree with the number of names on the list
card(s) following the *PUNCH MAT card. NUMOFMAT was set in
paragraph 5 above.

The material names that are to appear on the data cards to be
punched are placed in NEWNAME(1),...,NEWNAME(NUMOFMAT). If there
was no *RENAME MAT card, these names are taken from the list card(s)
following the *PUNCH MAT card (see also the notes to paragraph 5
above). If a *RENAME MAT card was present, the names are taken from
the list card(s) following the *RENAME MAT card.



B.\

by

L

I¥Gr2=~>J

M%M»Mw,gihdg\mn‘uns
2 (REDS (1), REDS (3)).

303 > ERFLAG
Call ERR$RE.

o

Calf scANCARD.
FIELD(2) > SETNAME

| > LISTCARD

Call GREAD.
CaX SCANCARD.
FLD =NUM@FMAT |2 304 > ERFLAG
? Co)X ERRPRE.
AfA

[ | FIELD(T) > NEWNAME ()
(I=1,...,FLD) -

MATABLE (T) > NEWNAME (I)
(1=(,... ,NuM¢rw\ﬂ

b

J+|=> J)\
J+2%M—>J2

1
Rusd Hha dina Ny of rernaSoniolo arcod of B sif green g LIB

s (REDS (31),-.., RCDS (I2)).-
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10.

190

PUNCHMAT (Contd.)

The arrays to contain the energies (ES), lethargies (LS), and ve-
locities (VS) of the G groups, as well as the upper energy limit
(UPELIM) and the lower lethargy limit (LWLLIM) for the set, are
filled with values obtained from the group-structure record. LWLLIM

is defined as zero.

The material names from the list cards are checked against each other
to insure that there are no duplications.



.4

.

REDS() = UPELIM
O - LWLLIM

31

RCDS (I+1) > ES(I)
RCDS (G +I+2) > LS(1)
RCDS(2#G+142) = Vs(I)

(il S
I>L
1+L-> Kl
KI>K
MATABLE (L) = MATABLE(K) 305 > ERFLAG
2 Coll errpREZ.
mo
NEWNAME (L) = NEWNAME (k) 206~ ERFLAG
Col ERRPRE.
mo
Ki+\ > Kl

™ _{ Kl >NUMPFMAT
ki

Yo
L+i>L

= [ L>NUMBFMAT .

e

JtM > J2

(NGTE = 31 smo s Ko T4 1 iom Hha coding bdlewr pomonraph o)
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PUNCHMAT (Contd.)

12. This section checks that each material for which cards are to be
punched is to be found in the set specified on the *PUNCH MAT card.

13. Subroutine PNCHMATS controls the punching of the cross-section data
cards for one or more materials.



2.

307 -> ERFLAG
Cold ERRPRE.

Cadl PNCHMATS.

RETURN
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PUNCHSET

Subroutine PUNCHSET is called from SCAN2 when a *PUNCH SET card is en-
countered. It controls the punching of the cross-section data cards for a
complete cross-section set, i.e., all materials in the set. The set is
specified on the *PUNCH SET control card.

L.

SCANCARD places the set name on the *PUNCH SET card in FIELD(2).

NUMSETS1 is the number of cross-section sets on the library tape
(tape LIB). NUMSETS is the number of files on the library tape.

The set name in FIELD(2) is compared to the set names in the
directory of sets of the library tape. An equivalence must be

found, or an error is flagged.

The quantities THISLOC, LASTLOC, and ITEP are used to position tape
LIB to the start of the set from which materials are to be punched.

Note: Upon entering PUNCHSET, the tape is positioned at the end of
the LASTLOCER file on the tape.

If ITEP is zero, the tape is already correctly positioned.
If ITEP is negative, tape LIB is to be backspaced past LASTLOC
files. This is accomplished by rewinding the tape and spacing

forward past THISLOC files.

If ITEP is positive, the tape is to be spaced forward past ITEP
files.

A check is made to see if the set just located is the set specified
on the *PUNCH SET card.

Decode the next control card.



1.4

2.4

PUNCHSET

Cad scancARD.

NUMSETS| + | > NUMSETS 1

I-LASTLHC—| > ITEP
I-1-> THISL$C
I LASTLSC

2737 = ERFLAG
Coll eRRBUT.

ITEe >0
0
<o
Rowwind tapa L1B.
Spocs fooord past 'nusw&c (o entape L1B.

l ng@w&w‘t 17eP 4llog ontape LIB.

Emkﬁqﬂ-ﬂ *(WL)M&-\AB‘,&ASAW
togs LIB u& (SETNAME, ... NUMPFMBD).

FIELD(2) = SETNAME .= 238> ERFLAG

? Ca39 errgpR2

e
CI% crEAD .
CPhLl =% | o | 2> ERFLAG

2 CulLERRGR .
A R ——
ye
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PUNCHSET (Contd.)

6. The next control card may be of the type *RENAME SET, new set name.
If so, obtain the new set name and place it in SETNAME. This is the
set name that will appear on the data cards punched.

7. The arrays to contain the energies (ES), lethargies (LS), and
velocities (VS) of the G groups, as well as the upper energy limit
(UPPELIM) and the lower lethargy limit (LWLLIM) for the set, are
filled with values obtained from the group-structure record.
LWLLIM is defined to be zero.

8. The names of the M materials in the set are placed in the arrays
MATABLE and NEWNAME. These arrays are used by subroutine PNCHI1MAT.

9. Subroutine PNCHMATS controls the punching of the cross-section data
cards for one or more materials.
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L CﬁLZTNES; RENAME S

Cadd scANCARD.

FIELD(2) = SETNAME

I?M\ He qronagp - Trnuna nacond of Mo st i¥e (REDSUY, .. REDS (J))J

J+ 1> JI

J+24M > J2

Reod e by - of - evafiniolo nacond of e s&
e (REDS (IN,...,REDS(J2)).

1

RCDS(1) = UPELIM
0 - LwlL1iM

1

RCDS(1+1) 2> ES(1)
RCDS(I+G+1) = LS(D)
RCDS (1+2% G+ 1) —=» VS(D)

RCDS(J+1) —> MATABLE (1) -» NEWNAME(T)
(2= 1.xM)

M = FLD > NUM@F MATS

RETURN
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PUNCH357

This routine punches the type-3 (if KK = 1) or type-5 (if KK = 2) or
type-7 (if KK = 3) cross-section data cards for a material. It is called
from PNCHIMAT.

o

If LMAX(KK) is negative, there are no data for scattering-type KK
for the material, and hence no cards of the current type (3 or
SSon i

TYP is a binary integer quantity whose value is the number of the
card type to be punched.

ITEMP1 is set to be the index pointing to the first F of scattering-
type KK (i.e., F, ¢ ) within the group-constants record currently

in core, in the artays RCDS. (It is analogous to NF(KK) as used in
the diagram of paragraph 1 in the notes to subroutine PRINT1 on

page 172.)

Cards of type TYP for group J and for all %-numbers (i.e., % = 1,
., L1) are punched each time the loop on J is traversed.

Cards of type TYP for group J and %-number L2 are punched each time
the loop on L is traversed.

RCDS(I1) contains c(L23

" (L2)
IRCDS(I2) contains Fkk I
IRCDS(I3) contains G{k?).

(Note: The arrays RCDS and IRCDS are identical; the name RCDS is
used to refer to floating-point quantities, and the name
IRCDS is used to refer to integer quantities.)

If all three quantltles RCDS (I1)
zero (i.e., if FKIIzZJ Géﬁzg = Gé&
TYP card punched for group and
is zero.

RCDS(I2), and IRCDS(I3) are
} = 0), then there is no type-
nu

1
2
2number L2 unless the f-number L2



RETURN

3 *LMAX(2)+3 > ITEMPL‘

ITEMP +3 ¥ LMAX(1) +3 —»> ITEMP

IX(I)+ ITEMPI+ L2 > 12
I2-+ LI—>13
I3+ Li->T1l

1RCDS (12) + IRCDS (I3) —> ITEMP2

RCDS(I) = ITEMP2 =O
ord o'l

L2 >0 /

o

Fbuwlu.w.\o@tﬂrkk-mg«w Jard Q—WLz.J

TYP+ | > TYP RETURN
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PUNCH468

This routine punches the type-4 (if KK = 1) or type-6 (if KK = 2) or
type-8 (if KK = 3) cross-section data cards for a material. It is called
from subroutine PNCHIMAT.

L

5a,b.

If LMAX(KK) is negative, there are no data for scattering-type KK
for the material and hence no cards of the current type (4 or 6
or 8).

If STORFLG is negative, the scattering data that are to be in-
cluded on the cards to be punched are on tape units 2, 3, and 4.
Subroutine PCHTP468 retrieves the information from these tapes
and punches the type-4, type-6, or type-8 cards for a material.

RCDS (KK1) contains the first word of scattering data for elastic
scattering (KK = 1).

RCDS(KK2) contains the first word of scattering data for inelastic
scattering (KK = 2).

RCDS (KK3) contains the first word of scattering data for (n,2n)
scattering (KK = 3).

KK1, KK2, and KK3 do not change in value; however, the KM(I) are
incremented as the scattering information is processed, so that

RCDS (KM(KK)) is always the first unprocessed word of scattering

data of type KK.

NN1 is the f-number of the data cards to be punched next.

The scattering data are stored in the array RCDS as shown in the

diagram on p. 218. IRCDS(KM(KK)) = L2 gives the number of words

of data for scattering-type KK, group J, and f-number NN1. If L2
is zero, there are no such data, and no cards are punched. (See

the note under the right-hand diagram on p. 218.)

I1, J1, and J2 are indices used to retrieve the desired data from
the array RCDS for punching.

CNO is the card number as punched on the data cards.



PUNCH468

KKl - KM(1)
3. kK2 = KM(2)
KK3 > KM(3)

L=1—>NNI
IRCDS (KM(kK)) > LI > L2

LZ;O 3

~o

KM(KK)+\ > 1|
| > CNG

Pumdh a Tpe TP cand codsinning 5 of The selivning tramalgn
W%W Jomd L-onunedoen NNIL

'S

L2-5 >L2
Il+5->15
CNg+ | ->CNg

11> J!\

sk

I+L2-1 > J2

¥
F-.J. o Lpe TP cand crBaineimg thalask L2 of e scBining.

Tamalan covperando o apowp Jomd L-masmedien NN 1.
¥

1
’ KM (KK) + L1+ 1 - KM(KK) I e
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PUNCH468 (Contd.)

4. (Contd.)

.RCDS Structure of one block Structure of one section
. . of data. of scattering data, for a
particular J and £.

KK 1~
Elastic

ata
(Type KK =

o

1)
~

\ﬂ—d
\
N
B
HH|oR

e
KK2-~ /

Inelastic Jo=] ///
data 2 = LAMDA

(Type KK = 2) /

X

NJ,Q One word

N 7
KK 3+ \
(n,2n) \\\

data

(Type KK = DN - ~

\ L >

N words
S .
of scattering

data

== G
HO | oo

P R O R T N O

Note: If Ny , is zero, then
this dection of scattering
data would consist merely
of one word containing the
value zero.
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TYP+| > TYP

RETURN
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PUTAWAY

This subroutine is called by READ468 each time the scattering transfer
components of scattering-type KK for a particular group and %-number have been
obtained from the type-4 (KK = 1) or type-6 (KK = 2) or type-8 (KK = 3) cross-
section data cards.

This scattering information, consisting of LTH words, is to be stored
either on tape unit KK [if STORFLG(KK) is negative] or in core in the array
RCDS [if STORFLG(KK) is positive].

The quantity K4 is initialized in subroutine TESTSTOR for each of the
three values of KK. (For each value of KK, TESTSTOR is called before the
first call to PUTAWAY.) K4 is the index within the array RCDS of the first
unused word of storage for the scattering transfer components of scattering-
type KK. K4 is decremented by one to facilitate its use as an index, and
later is incremented by LTH + 1, where LTH is the number of words in scat-
tering information just stored.

The quantity LNTH(KK) is the total number of words of scattering in-
formation of scattering-type KK that have been stored. It will be used in
subroutine WRITSCRH to retrieve this information when the material block for
the material currently being processed is placed on tape unit 6.
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_PUTAWRY _

76> ERFLAG
Coll ERRPRE .

Walia irvg~ dale Auce
(T, TTHY) o Tapa sure kK.

1

RETURN

T(I) = RCDS (K4 + 1)
(I=1,...,LTH)

&Tu(knw LTH = LNTH(KK) l

RETURN




RCDLTH (L)

This routine is called from PNCHIMAT. Each time it is called, it cal-
culates the length of each of the three portions [LENTH(I), I = 1, 2, 3]
and the total length (RLTH), of the scattering-data record for f-number L,
that follows the group-constants record currently in BUFAREA.

LENTH(I) is zero if there are no data in the 1th portion of the
scattering-data record. This can occur if:

(1) I-type scattering is not considered for this material [i.e., LMAX(I)
negative].

(2) There is no I-type scattering for this f-number [i.e., L - 1 >
LMAX(I)], though there may be I-type scattering data for lower
f-numbers for this material.

(3) There is only self-scattering for this f-number and group [i.e.,
F(L) = BUFAREA(K1) = 0 and o) - BUFAREA(K2) = 0].
1l 6]
Note: The arrays BUFAREA and IBUFAREA are identical. BUFAREA is
used to refer to floating-point quantities; IBUFAREA is used
to refer to integer quantities.

Note: See the diagram in paragraph 1 of the notes to PRINT1 (p. 172)
for the internal structure of a group-constants record.



RCDLTH (L)

<O FF%AG >0

=0
Ll
oLl

LMAX(T)<O | 48
?

O -> LENTH(D

BuFAREA(Kﬂ + BUFAREA (k2) > LENTH(IT‘

<Lewmm =0 > -
|

{ LENTH(1'| A= LENTH(I)
3

LI4LMAX (1) +1 = L|

B> RLTH

RETURN
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RDSTOR1

This routine reads and processes the G type-1 cards of a material.

1,

2,

The group number JJ on each card must equal the loop index I;
otherwise the type-1 cards are out of order or are mispunched.

The first six locations in the JJth group-constants record are
filled from the type-1l card just read.

The index of the first unfilled location in the JJth group-
constants record (within the array RCDS) is stored in K3(JJ).
This quantity will be used in RDSTOR2 and READ357 when the re-
mainder of the cells in the group-constants records are filled.



2.4

RDST@R1

\19 > ERFLAQ

Cadl cRrRZ.

120 > ERFLAG

Cold ERRBRZ.

800 ERFLAG

<0

Coll ERRBRE.

Wecede o tiype-1 cond frron CARDI il (SETID(D, MATID(), I3,
D,TRX,CX, FX,NV) ocesndirag To (AS,A6,2X,13 4X,5EI2.5).

Barrda 0 Fypr- 4 cand faen CARDZ &__]

3> 121 = ERFLAG

JJa1 | mo
2
po

FSUM 4+ FX -5 FSUM
NUSUM +NU => NUSUM

33 - IRCDS (1 (1))
TRX = IRCDS (IX(1)+ 1)
cx = IRWDS (I (1) +2)
D > 1reps (IX(1)+3)
FX - IRCDS (1 (1) +4)
NU —> IRCDS (IX(1)+5)

IX(I) +6 = K3(3T)

RETURN

Colll ERRGRE.
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RDSTOR2

RDSTOR2 reads and processes the type-2 cards for a material, which con-
tain the fission-spectrum fractions (chi). These cards are ordered by group-
numbers, and up to five elements of the chi-spectrum for a given group can
be placed on one card. If more than one card is required for the chi frac-
tions for one group, the cards for a single group are ordered by card
number (CNO).

i

The next data card is read, and the identification fields applicable
to a type-2 card are decoded.

If the material is nonfissionable (FFLAG = 0), any type-2 cards
present are spaced by, and a return is made.

If the material is fissionable, type-2 cards must be present for the
current material and set.

If the group number on the first card is zero (nonzero), the current
material is assumed to have a group-independent (group-dependent)
fission spectrum, i.e., a chi-vector (chi-matrix).

If the set has only one energy group, then a chi-vector and a chi-
matrix are identical. In this case a chi-matrix is unconditionally
formed, since the vector would form a one-word record (the chi
record), which is not allowable on certain tape drives.

The cells within the group-constants records that are to be occupied
by the rows of the chi-matrix are initialized to zero.

This paragraph is entered each time the first type-2 card with a new
group number (JJ) is encountered. The card number (CNO) on this
first card is taken as the 'base'" sequence number to be used for all
subsequent type-2 cards for the current group. The data on this
first card are stored in the first K4 cells within the JJth group-
constants record, of those which are to contain the JJth row of the
chi-matrix.

If the (up to) five values on this first card for the row will fill
the row completely, K5 is set to nonzero to indicate that no sub-

sequent type-2 card may have the same group number. Otherwise K5
is set to zero.



r

>
e Ve W ¢

RDST®R2

300 = ERFLAG

Duerde CARDI i¥s SETIDG), MATID(D), 33 SND
0 (As, A6, 2X,213).

G errgrE.

®_—., CN@ > KNP
ROE ]

RETURN
[TYPE =2 ) ™o 124 > ERFLAG
2 Cald ErRERE .
J-?" | SE——)
CSETNP\ME =SETID crd MATNAME = MATID)&__) 128 > ERFLAG
2 G\M ERRPRE.

O -» RCDS (K3 (@) +1-1)

(1=1...,9
@@=\, ..,Q) :
¥

125 = ERFLAG

G-l > K4 4> K4
|=>K5 O—=>KS5

BFLAG<O
?

Gl ERRPRE.

I dDuccde CARDI 1S REDS(K3(ID),..., REDS(KI(I) +4) oy (20X | SEI1Z.5).

ucade CARDZ Y

k2,
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6.

RDSTOR2 (Contd.)

The next data card is read. If it is not a type-2 card, all supplied
chi-values have been processed. In this case the elements of array
K3, which point to the first unoccupied cell of the group-constants
records, are advanced by G cells, since G cells in each record are
now filled with a row of the chi-matrix.

If the next card is a type-2 card, its identification fields are
decoded.

J1 is the group number of the previous card; JJ is the group number
of the current card. If JJ equals J1, the card number is checked for
consistency and processing continues in the current (J1th) row of the
chi-matrix. If JJ is greater than Jl, a new row of the matrix is to
be started, and control passes to paragraph 5 above. As the cards
must be ordered by increasing group number, JJ must not be less

than J1.

See paragraphs 5 and 9 regarding the quantity K5.



K3(3+G > K3(DH

(J=1,..,8)

{

RETURN

128 = ERFLAG
Cll errgRE.

129 = ERFLAG

CN ErRpRE.

1277 > ERFLAQ

Calll ERREBREZ .

| =>KS

G-K2+|-> K4

4> k4
0 ->ks

®

126 > ERFLAG

Call ERRPRZ.
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RDSTOR2 (Contd.)

g

107

1t

12.

The values on the current card are stored in the first K4 + 1 un-
occupied cells within the JJ'® group-constants record.

If the (up to) five values on this card will completely fill this
row of the matrix, K5 is set nonzero to indicate that no subsequent
type-2 cards may have the current group number. Otherwise K5 is
set to zero.

For the case of group-independent fission, the chi vector is stored
in the G cells of the array G; these cells are initialized to zero.

The first card bearing the chi-vector values is decoded, and the
values on it are placed in the first K4 cells of the chi vector.

If the (five or fewer) values on a single type-2 card suffice to fill
the chi vector completely, K5 is set nonzero to indicate that no more
type-2 cards may be included in the data for this isotope. Other-
wise K5 is made zero.

The next data card and any subsequent type-2 cards are read in this
section. When a nontype-2 card is encountered, all the vector
elements have been processed, and control returns to subroutine
ADDAMAT.



BFLAG<O
i

Ly (20X, 5E12.5).

ADacarda CARDI ¥ REDS(KI(33)+K2), .., REDS (K3 (3N +K2 +K4)

Ki4+ 1=Kl

E O CHI1(J)
(@=1,.,Q)

CNg—> KN@
-1 > FFLAG

G>S5

G> ke
| > K5

5> K4
O »KS

RETURN
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RDSTOR2 (Contd.)

13.

14,

The identification fields of the type-2 card just read are decoded,
and several checks are made: the set and material names must match
those of all the other data cards of this material; the card numbers
(if necessary) must occur in a sequence N, N+ 1, N+ 2, ... ; K5
must be zero (see paragraphs 11 and 14).

If the (five or fewer) values on the current card constitute more
than G elements for the vector, K5 is set to nonzero to indicate e
that no further type-2 cards may be included for the material.
Otherwise, K5 is set to zero.

The values on the card are decoded into the first K4 + 1 unoccupied
words in the array CHI.



[ Lscds CARDI i¥s SETID (1), MATID(1) 33, CNeb L.y (AS,AC,2X,213). L,ﬂ

123 -> ERFLAG
Gl errgrzZ.

127 > ERFLAG
Co) ERREBREZ.

129 > ERFLAG

CA0 ERRERE.

126 > ERFLAG
Colt ERRPRZ .

G-K2-| > K4 4 > k4
I=>KS O >KS

BFLAG<O
2
e i
I AQscade CARDI ity CHI (K240),..., CHI (K2+ k4 +1) Sy (20%,5EI2 5).

Ki+1-=> Kl
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READZERO

The plus card (if any) and the type-0 cards for a material are read by
this routine. The number of type-0 cards expected, K, has been set in either
of ADDSET or ADDAMAT, the two subroutines that call READZERO.

il

If GFLAG is zero, the first data card for the material has already
been decoded (this is the case if the path to READZERO was via
subroutine MODSET).

Check for the presence of a plus-card. If one is present, decode it
and store the contents in MDESCRIP. If none is present, insert
BCD blanks into the elements of MDESCRIP.



READZERD

® [GFLAG =O
?

AARAAAAA ~> MDESCRIP(T)
(=155

800 -» ERFLAG
Calll ERRPRE.

Beeadg He s -card froe ARDI ke MDESCRIP (), T, .. 3
Oy (13X, A%, A4, 68A NT).

M&m?“uo—w&&/\mmtmbzﬂ

32> ERFLAG
G grRrgRZ.

33 >ERFLAG
CalS ERRERZ.

800 > ERFLAG
G ERRpRE.
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READZERO (Contd.)

The group number JJ on the type-0 card just read should always be
one less than the loop index I.

Either all velocities on the type-0 cards must have nonzero values,
or all must be zero (or blank); otherwise an error is flagged. If
all velocities are zero or blank, the code gives the value 1.0 to
all the velocities.

The material name and the special character for the current material
are taken from the quantities on the first type-0 card.



Y

Becsrda o Ty - gen cand fruee CARDA inlg (SETID(T),MATID(D), SPCH(D),
J9,E(D),L(D), V(1)) accndineg o (A5,AG, A, IX, 13,4X,3EIZ.5).

>0 (33 <0 | 31>ErFlAg
kd Col) ERRPRZ.

=0

,4_‘7&‘.& EFPT, DEPT, TRAPT frure CARDL umhh%‘n (56%,3A1).

@—e—»{ Mocadea Siypa -npn (QA%\MQRDZ&.J

>0 <o 31> ERFLAG
Calll ErRRBRZ.

=0

[ dBecarde EBPT,DHPT, TRBPT foave CARD2 ;&“]

3| = ERFLAG
Cld eRRgRE.

1.0 = V()

{ GO2-> ERFLAG
G ERRPRE.

GOl > ERFLAG
CalQ ERRPRE.

600 > ERFLAG
Call ERRSPRE .

MATID(1) > MATNAME
SPCH(1) > SPCHAR > RETURN
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READ357

READ357 reads and processes the type-3, type-5, and type-7 cards for a
material. It is called three times from ADDAMAT. The type number of the
cards being processed is contained in KK1 and KK (see ADDAMAT, pp. 88-91).

1. UPSM(KK,I) and DWNSM(KK,I) will contain the number of nonzero up-
scattering and downscattering transfer components, respectively,
for scattering-type KK and group I.

UPSUM(KK) and DWNSUM(KK) will contain the number of nonzero up-
scattering and downscattering transfer components, respectively,
for scattering-type KK, for all groups.

K will be set for each group to be the number of cards read for
that particular group.

I1 is set to the group number of the group for which cards are
currently being, or have just been, processed.

LL will be set for each group to the largest f%-number found on
cards for that group.

LMAX(KK) will be set to the largest f%-number found on the cards
for all groups.

2. 1If the type card just read is not KK1 (see ADDAMAT, p. 88, for a
description of KK1) then either there are no type-KK1 cards, or
else the last such card has already been processed by this routine.

If LMAX(KK) is negative, there were no type-KKl cards in the input
deck. If LMAX(KK) is nonnegative, then there were type-KK1 cards
in the deck, the last of which has already been processed. In this
case, the group index Il must have been set to the highest group
number, G, or the input deck is in error.

3. If the type of the card just read is KK1, that card is decoded. The
group number (JJ) on the card must either be equal to the group
index or be one greater than the group index Il (indicating in the
latter case that the card just read is the first card for the next
group). Otherwise the input deck is in error.

4. When this paragraph is reached, all cards for a group number have
been decoded. LL, the maximum f£-number found on cards for that
group, must be nonnegative.

If K is nonzero (as it will be unless the first card of the next
type is encountered), the set and material names on the cards for

the group just processed are checked against the 'standard" set and
material names, respectively.
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READ357

O > UPSMIKK,1) —» DWNSM(KK 1)
(1=1,...,9)

© = UPSUM (KK) - DWNSUM (KK)
|>K=>1|
—1 = LL -» LMAX (KK)

TYPE =KK|
2

™o

LMAX(KK)< O
?

<O

RETURN

13| > ERFLAG
CalY ERRPRZ.

300 -» ERFLAG

CAY erR@RE.

secndimg 3o (A5,A6,2X,13,3K,11,EI2.5,213). Set oy

| Becods otiype3 (ki =l) o0 -5 (4 KK=2) o T (i KK=3) card
fpoon CARD 32Yo (SETID(K),MATID(K), Jd, L ,XSEC,UPT, DWNT)

L, UPT or DwarT]
£’ e blink

dOecede a a3 o -5 o -7 cand fromn CARDZ e

I =3J3
2

o

I+l =37 | =2
8
A*'.O

L=O ™o

K-l > K

132 > ERFLAG
Cald errgpRE.

137 ¥ ERFLAG
ClLerrgppz.

133 > ERFLAG
CallQ ERRPRE.

D

239



240

5%

READ357 (Contd.)

This section is reached if the card just decoded had a group number
equal to the group index. The f-number L on such a card must be
greater than the previous maximum £-number for the group being
processed; otherwise the input deck is in error.

The maxima LL and LMAX(KK) are built up in this section (see also
the notes to paragraph 1 above).

The quantities on the card just decoded are stored in the temporary
arrays UP and DWN, and the maxima UPSM, DWNSM, UPSUM, and DWNSUM
are built up (see also the notes to paragraph 1 above).

Same as notes to paragraph 5 of subroutine ADDAMAT (p. 84).

Same as notes to paragraph 6 of subroutine ADDAMAT (p. 84).



8.4

134 >ERFLAG

Call errpprz.

™ L>LMAX(KK)
<
o
L = LMAX (kk)

XSEC —» SXSEC(L+1)

UPT = UP(L+1)

DWNT > DWN (L+1)

UPSM (KK, 1) > UPSM (KK, I1) +UPT
DWNSM (KK, II) —DWNSM (KK T +DWNT
UPSUM (KK) > UPSUM (KK) + UPT

DWNSUM (KK) —=> DWNSUM (KK) +DWNT

Cald GreEAD. > ;@

SETID(I) —> IPARAMI (1)

(x=1,...,K)
SETNAME = IPARAM2
Cald cpmpARES.
—
@ #04 135 > ERFLAG
Cadl ERRPREZ.
=0

MATID (I) > IPARAMI(T)

(T=1,...,K)
MATNAME -> IPARAM2
Coll cpMPARES.
ERFLAG) £O 136 >ERFLAG
ki Cod erngrz.
=0

E



READ357 (Contd.)

cl

B0

1LIES

If FFLAG is zero, then there are no values for the fission cross
section and nu (v) in each group. However, two cells were reserved
for these quantities in each group-constants record by the sub-
routine FIXADD. For a zero FFLAG, the index of the first unused
cell in the group-constants record for group Il, K3(Il), is reduced
by two, thus regaining the two cells. The remainder of the coding
insures that this procedure is carried out only once per material;
this is necessary since READ357 is entered three times from ADDAMAT.

The quantities obtained from all type-3, type-5, or type-7 cards
for the group Il, and which were temporarily stored in the arrays
UP, DWN, and SXSEC, are transferred to the group-constants record
for group Il. K3(Il) is appropriately incremented.

L3(I1l) represents the largest 2-number encountered on the cards for
groups 1, 2, ..., I1. It is used in the coding of paragraph 12
below.

Note: The arrays RCDS and IRCDS are identical. RCDS is referred
to when floating-point quantities are to be dealt with;
IRCDS, when integer quantities are to be manipulated.

If I1 equals G, then cards for all groups have been processed. If
not, then the group index is incremented by one, and the data from
the last card decoded (which was the first card for the next group)
are processed, starting at point C (paragraph 5 above).



10. ﬁ

)

LMM?( N<o

K3 (I -2 = k3(11)

K3(IN -1 >1

LMAX (kK) = L3 (1)
LMAX (KK) &1 > LS

1

UP(J) —> IRCDS(14d)

DWN(J) —> IRCDS (14T +L5)

SXSEC(J) = RCDS(T+JI+2Z%L5)

(T=1,...,15)
v

O = UP(J) > DWN(J) = SKSEC(J)

(3= 1,---,10)

!

I K3 (I) +3%L5 = K3(I1)

!
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READ357 (Contd.)

The G group-constants records (one for each group) are all to have
the same length. This length depends on the quantities LMAX(1),
LMAX(2), and LMAX(3), the maximum 2-numbers found for all groups
on the type-3, type-5, and type-7 cards, respectively. If for
group J the maximum 2-number found on, say, the 5-cards is 1, then
LMAX(2) = 1 for group J. If, however, for group J + 1 the maximum
2-number found on the 5-cards is 4, then for group J + 1 and all
subsequent groups, LMAX(2) = 4 (assuming that no higher fZ-number
is found on any other 5-cards). The result of this is that the

group-constants records for groups 1, 2, ..., J are shorter than
those for groups J + 1, ..., G. The coding of this section lengthens
those portions of the group-constants records that contain the data
from the 5-cards, for groups 1, 2, ..., J. Zeros are inserted in the

extra words, and the index quantities K3(I) are incremented
appropriately.

Note that the routine FIXADD allows for the largest allowable
group-constants record (FFLAG positive and LMAX(l) = LMAX(2) =
LMAX(3) = 10] so that there is no danger of overwriting the group-
constants data for an adjacent group. Note also that there is no
danger of overwriting other data within the same group-constants
record, since the relocation is '"downwards' only, and any data to
follow will come from a card type not yet encountered, and so have
not yet been stored.

Diagrams indicating the operation of this block of coding, for the
example used above, are given on page 246.



LMAX(KK)-L3(D) = LS
LD+ > L

K3 (D—L8 = L7\

L -Ls = L70

L70+LS = L72

L72 4 LMAX (KK)+1 =173

1

(T=1..4L8)

RCDS (L1 +L8 - ) - RCDS(LI3+L3-J)

3

(3=1,...,18)

REDS (L0 +1L3-J) —> Reps (L712+18-3)

L, ¥

O = RCDS (L72413(1) +J)
© -» RCDS(L10+I-1)
0> Reps(KI(D+L3+I)
(J=1,...,L5)

1

l 173 + LMAX (k) 41 > k3 (1) l
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READ357 (Contd.)
12. (Contd.)

Let L3(I) = 1.

Let LMAX(2) = 4.

Note that since the 7-cards have not been encountered, the (n,2n)
data have not yet been stored.

IX(I) IX(I)

Q
[y
=}

Q

o
e

Fs X1 X1
in X2 2
G. X3 ]«—L70 = index of first Gj, Fin 0
in X4 0
X5 [+—L71 = index of first oy, 0
9el] [ X6 X3 -
<—L72 = new index of
=—K3(I) = index of first X4 first G.
unused cell Gin 0 -
0
0
§2 =173 = new index of
first oy,
%4n 0
0
L 0
<-K3(I) = new index of
first unused
cell
IX(I + 1) IX(I + 1)
The structuré of the Ith group- The structure of the Ith group-
constants record before entering constants record after leaving

the coding of paragraph 12. the coding of paragraph 12.
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READ468

READ468 reads and processes the type-4, type-6, and type-8 cards for a
material.

It is called three times from ADDAMAT, once for each card type;

the type currently being processed is given by KK1 and KK (see ADDAMAT
pp. 88-91):

Loop A is traversed G times over the range of values I =1, ..., G.
Each time the loop is traversed the type-4 (if KK = 1) or type-6
(if KK = 2) or type-8 (if KK = 3) cards for a single group are read
and processed.

If UPSM(KK,I1) and DWNSM(KK,I1l) are both zero, then for scattering-
type* KK there is only self-scattering for group I1l, for all
f-numbers. This means that any type-4 or type-6 or type-8 cards
for group Il will be spaced past and ignored, and that

TSUM(I1,KK) = | 1% (11 ~ K) = 1.0.
K

Loop B is traversed LMAX(KK) + 1 times each time that loop A is
traversed once. When loop B is traversed a single time, the type-4
or type-6 or type-8 cards for a single group and a single f-number
are read and processed.

ROWLTH calculates LTH, the number of words of scattering information
expected for group Il and %-number NN1 - 1. If LTH is zero, there is
only self-scattering for this combination of group and f-number, and
hence any type-4 or type-6 or type-8 card will be spaced past and
ignored. Again, as in paragraph 2 above, TSUM(I1,KK) = 1.0.

*KK

KK

= 1 corresponds to elastic scattering.

2 corresponds to inelastic scattering.
3 corresponds to (n,2n) scattering.
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READ468

LMAX (KK) +1 = L|
O->12

L
®
o
"(Q_"L.Cwsn(u,wawrlsmu,n =0 ):ge 5| 19>TSUM(11,KK)
?
=0 00 = ERFLAG
Call ERRPRE.
A
3.
=z
4

>0 [ grLAG ) =0 300 > ERFLAG
2 Cadll erRYRZ.
<0

l Orscoda CARDI 1% I3, L by (13X,13,3%,10).
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READ468 (Contd.)

5.

The coding of this section calculates K2, the number of cards (with
at most five pieces of data per card) that are expected for group Il
and f-number NN1 - 1.

The coding of loop C processes these K2 cards.
The card just read must be of type KK1 (see also the notes to sub-

routine ADDAMAT, pp. 88-91) and must not be a control card (i.e., it
must not have an asterisk in column one).



140 = ERFLAG

QJ& ERRPBREZ.

14| = ERFLAG

Co88 ERRGRZ.




READ468 (Contd.)

Vi

10.

This coding is reached only if LTH is nonzero (see paragraph 4 above)
for a particular group (I1) and %-number (NN1 - 1). LTH nonzero
implies that the next K2 cards in the input deck must bear this
group and f-number; otherwise the input deck is in error. In addi-
tion, the card number CNO must either be blank (i.e., zero) or must
agree with N, the card-number index of loop C. The two allowable
configurations of data cards are shown below.

JJ  CNO JJ  CNO
i 1 I

G 2 2

il K2 G

G 1

G 2

G K2

The quantity TSUM(I1,KK), as defined in paragraph 2 above, is cal-
culated when NN1 = 1 (i.e., when & = 0).

Same as the notes to paragraph 5 of subroutine ADDAMAT, p. 84.

Same as the notes to paragraph 6 of subroutine ADDAMAT, p. 84.



7.3

r

G

>0 (BFLAG) =0
?

<0

BOO = ERFLAG

CaMS ErRpRE.

Qeexde atypa-4 (g kk=1) o -6 G KK=2) o -8 (3 KK =) card
fgurre. CARDI s (SETIBMNY, MP\TID(N\,JJ,CNqs,L,T(Kl),T(K\H),..A,T(Klfﬂ)

acco\dimg 3o (A5, A6,2X,213,11,SEIZR).

Mot"‘\-A«\ =6 o -8 cand fnee CARD2 Agj

141 = ERFLAG
JI=11 |2
? Call ERRBRE.
o
L=NNI-| o= 142 > ERFLAG
ki Coll eRRGRE.
'L“Vl
Nel and CNE=O
?
~o
CNg=N |0 | 143 ERFLAG
2 CodQ ERRERE.
*1,‘-9
Cad gREAD.
Kl +5 = Ki
N+I->N
LTH
o [ N>K2 NN';" 23 T(K)> TSUM (a1, KK)
? ? =

J

Kz >K

SETID(J) —> IPARAMI(J)
(@=lymyK)

SETNAME - IPARAMZ
Cull8, cgMPARES.

ERFLAG =0 S e EREERG
L4 Call errepRZ.
A’DO
MATID (J) = IPARAMI(J)
(3-1,...,6)
MATNAME —= IPARAMZ
Call cPMPARES.
145> ERFLAG

Coll ERRPRE.

253



254

11.

READ468 (Contd.)

The quantities STORFLG(I), I = 1, 2, 3, are initialized to zero for
each material by the subroutine PRESET, and STORFLG(KK) is set to
nonzero in subroutine TESTSTOR. Therefore TESTSTOR is entered only
for each value of KK, namely, the first time that loop B is
traversed.

TESTSTOR determines whether the scattering information of type KK
will fit in core.

Subroutine PUTAWAY either stores the scattering information (obtained
from the cards just processed in loop B) in the array RCDS, if the
data will fit in core, or otherwise writes it onto tape number KK.



11

"o

STERFLG(KK) =Q
?

Cadl TESTSTHR.

Cal PuTAWAY.

RETURN

255



REORDER

This subroutine is called from SCAN2; it reorders cross-section sets on
the library tape according to the command *REORDER SET, set name, new posi-
tion. This is done by manipulating the set directory of the new library tape.

-1. SCANCARD obtains the set name and the new position from the control
card and places them in FIELD(2) and FIELD(3), respectively.
BCD2BIN transforms the Hollerith integer in FIELD(3) to the binary
integer quantity POS2.

If POS2 (the new position of the set) is zero or negative, the
REORDER command is ignored.

2. POS2 and NUMSETS2 (the number of sets in the new library) are in-
cremented by one to take into account the presence of the directory-
of-sets file, which is the first file on the library tape. The
NUMSETS2 cross-section sets in the library are files 2, 3, ...,
NUMSETS on the tape; if a set is set number POS2 in the library, it
is actually file number POS2 + 1 on the tape.

3. The set name [in FIELD(2)] must be the same as one of the names in
the set directory of the new library, or the input card is in error.

POS1 represents the current position of the set in the library.

4. If POS1 = POS2, the set is already positioned as requested on the
*REORDER card.

If POS2 is greater than the number of sets in the new library, the
set to be reordered is placed last on the library tape.

5. The name and location of the set currently in position POS2 are
saved in TEMPOS and TEMPLOC, respectively. The name and location
of the set to be repositioned are put in the new, requested location.
[Note: The quantity SETLOC(I) refers to the intermediate location
of a set while the new library is being constructed, and
bears no relation to the set's eventual position on the new
library tape.]

6. The names and locations of the sets between the new position (P0S2)
and present position (POS1) of the set being reordered are shifted
by one away from the position P0OS2. This creates a gap adjacent to
position POS2, in the direction of position POS1. The name and
location of the set that formerly occupied position P0S2 (stored
temporarily in the coding of paragraph 5 above) are placed in the
gap so created.

The next input card is decoded. This is necessary in general, so
that upon re-entrance to SCAN2 the next card is ready for processing.



1.ﬁ

REPRDER
Call SCANCARD
Cl8 BCD2RIN (FIELD(R),PPs2).
0\ £
(S = RETURN

>0

PRS2+ —=>Ppsz
NUMSETS2 + | —> HUMSETS

FIELD(2) = SETDIR2(T) } 42
38> ERFLAG
I>NUMSETS 2
?

C30 errprE.

1->PPs|

NUMSETS -> PAS2

SETDIRZ (P$S2) = TEMPHS
SETL$C (P@S2) > TEMPLHC

!

SETDIRZ (PPSI) > sE‘(plkz(Ppsz)
SETL@C (PPs)) = SETLHC (Pps2)

Pps| =PPs2
?

SETDIR2(P$S|) —> SETDIRZ (Pgs| +L)
SETL@C (PgsI) —> SETLPC(PPsSI+L)

TEMP®S - SETDIRZ (P3| +L)
TEMPLBC —> SETLAC (PpS|+L)

Calll GreAD.

RETURN
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ROWLTH

This subroutine is called from READ468. It computes LTH, the number of
words of scattering information for group Il, Z-number NN1, and scattering-
type KK. In general,

_ p(NN1) (NN1)
LTH = Fgy 17 + GKK,Il +1

unless F = G = 0, in which case LTH = O, The F and G are obtained from the
group-constants record for group Il.



RAOWLTH

Mi+ G~ M

=2

] Mi+ 3% (LMAX(2) +1) = M1 l

T
"M+3n(mm(n+nm
!

I MI+LMAX (KK) 4| —> M2

!

[ IRCDS (MI+NNT)+ IRCDS (MZ 4+ NNY) => LTH

LTH+ | =>LTH

RETURN
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SCANCARD

This routine separates the various fields on a control card, and stores
them individually in the elements of the array FIELD. For example, the con-
tents of the Ith field on a control card are stored in FIELD(I). A field is
defined as those characters between an asterisk and a comma, an asterisk and
a period, two commas, or a comma and a period.

107

Column one of a control card always contains an asterisk (*) and is
bypassed; processing starts with column 2. As a housekeeping
measure, the first two elements of FIELD are filled with blanks.
FLD gives the number of the element of FIELD to be processed. See
paragraph 4 (p. 262) for details concerning FBIT.

If LISTCARD equals zero (equals one), the card to be processed is
not (is) a list card containing a list of material names.

The first field of a list card is significant. The first field on
a nonlist control card (i.e., a modification, extraction, or separa-
tion control card) is not significant.

If the control card is not a list card, the first field, which
starts in column 2 and is terminated by a comma, is bypassed. If
a period is encountered, the control card has been incorrectly
prepared, and an error is flagged. Likewise, if no terminating
comma is found anywhere on the control card, an error is flagged.
When the comma is found, the field and column counters (FLD and
CLM) are incremented, and processing proceeds.



SCANCARD

+

Manks = FIELD (1) = FIELD(2)
| =>FLD
47 = FBIT

,_‘_,( e CARDI i (CHLUMN(TY, T=1,30) ey (30K, I

39 = EFLAG

Clh errgre

40> EFLAG
CM errgRE.

2 > FLD
CLM+| > CLM

40 > ERFLAG

Call erRPRZ.
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SCANCARD (Contd.)

Notes to paragraphs 4 and 6:

A comma signifies that the end of a field has been reached, and that
there are more fields to be processed.

A period signifies that the end of the last field on the card has been
reached. The quantity LISTCARD is normally set to zero. If a list card is
expected, then LISTCARD is set specially to one before this subroutine is
called.

4., 1If NSCAN(FLD) contains the letter N, field number FLD contains an
integer. Blanks in this field are ignored; nonblank characters are
stored successively from left to right, character by character, in
the FLDth element of array FIELD. This storage is performed by the
subroutine BITS. If the field is terminated by a comma or a period,
the storage is halted.

The character being stored occupies the leftmost six bits in word
COLUMN(CLM). It is stored in a string of six consecutive bits (the
index of the leftmost of which is given by FBIT) in the word
FIELD(FLD). For each field, FBIT is initially 47, and is decreased
by six each time a character is stored.

5. 1If the quantity NSCAN(FLD) does not contain the letter N (for
numeral) then NSCAN(FLD) contains an integer, say, I. This indicates
that the FLDth field on the control card being processed contains
a Hollerith quantity, which may be at most I characters in length.

If the card is a list card (see paragraph 2 above), each field
contains a material name, which may be at most six characters long.

6. The leftmost NSCAN(FLD) characters of the FLDth field on the card
are stored successively from left to right, character by character,
into the word FIELD(FLD). This storage is performed by subroutine
BITS (see paragraph 4 above). If the field is terminated by a
period or a comma, the storage is halted.

7. 1If the card is a list card, it may be continued on subsequent cards,
so that when the end of one card is reached, the next one is read in.
A nonlist control card is never so continued, so that if processing
is still being performed when column 80 is reached, an error is
flagged.



9

G.ﬁ

O > LISTCARD

41> ERFLAG
CA8 ErrpRZ.

Call BIT'S (CHLOMN (CLM), FBIT, FIELD (FLD)).

FBIT—6 > FBIT e

NSCAN (FLD) > K|
| =K2

O LISTCARD

l?.&i BITS (CPLUMN(CLM), FBIT,FIELD (mmJ

FBIT-6 > FBIT »
K2+ | > K2

40> ERFLAG
Cal) ERRPRZ.

RETURN

RETURN
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SCANCARD (Contd.)

8.

Control arrives here when a comma is encountered on the card being
processed, indicating that a new field is to be started. FBIT is
reinitialized; the index counter FLD for the array FIELD is advanced
by one; the column counter CLM for the card is advanced by one; and
the element of FIELD to be filled is initially filled with BCD

blanks.



47 = FBIT
CMtI=>CTM
FLD +\| - FLD

- FIELD(FLD)

LISTCARD
o

42 > ERFLAG
Call ERRPRZ.
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SCAN1

Subroutine SCAN1 is called from the main program XLIBIT when either of
the control cards *FORM LIBRARY or *FORM NEW EDITION is encountered. SCANL
controls the processing for the section (2) modification control cards.

For each of the fields I, I = 2, ..., 6 on a control card, the quantity
NSCAN(I) is given a value: if the Ith field contains a numeral, NSCAN(I) =
(1R)N; if the Ith field is to contain a Hollerith quantity having a maximum
of K characters (e.g., K = 5 for a set name), then NSCAN(I) = K.

If the card *FORM LIBRARY was encountered, there is no existing '"old"
library tape and only the cards *ADD SET and *REORDER may be used. For this
case, the quantity FORMCARD was set to nonzero in XLIBIT. Otherwise, if there
is an old library tape, any of the cards *ADD SET, *REORDER, *DELETE SET, or
*MOD SET may be used.

The card *WRITE NEW EDITION terminates section (2) of an input deck.

Subroutine WRITELIB retrieves the various portions of the new library
from tape units 4, 6, and 44, and writes them onto tape unit 1.
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SCANL
START
| = S6FILES
O-»LISTCARD
CpLI=» oo S>ERFLAG
2
: GAL errgRZ.
s

= [CPLRTHRS = ADD L SET,
?

o

§->NSCAN(2)

(IR)N > NSTAN(3) -> NSCANE4)
8 > NSCAN(S) -> NSCAN (6)
G38 ApDsSET.

CPL2THRS = REPRDER, | ™=
?

l?o
5->NSCAN(2)

(IR)N-> NSCAN(3)
Ca3Q REBRDER. ——”@

#0 [ FgrMchRD
2

20> ERFLAG
GO errgrz

$2[ CHLZTHRS = WRITE JNE | 2r0
?
%
?
e

5->NSCAN(2)
* CaQ pELETSET. A

CPHLZTHRS = MAD \SET,
?
A.Po

5% NSTAN(DY

%> NSCAN(2) > NSCAN (4) C
G MgDSET.

CHL2THRY = WRITE \NE 20 ERFLAG
2 Call erRERR.
A*\O

% > NSCAN(2)
Cal8 WRITELIE.

RETURN
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SCAN2

This routine is called from the main program, XLIBIT, and processes the
section (1) and section (3) extraction control cards of an input deck. Any
of the following control cards may be encountered: *PRINT SET DIRECTORY,
*PRINT MAT DIRECTORY, *PRINT SET, *PRINT MAT, *PUNCH SET, and *PUNCH MAT.

Regarding the elements of the array NSCAN, see the notes to subroutine
SCAN1, p. 266.

Subroutine GET1012 decodes columns 10, 11, and 12 of the card being
examined; columns 10 and 11 are stored in COLS1011, and column 12 is stored
in COL12.

PUNCHED is a flag used by the subroutine AHALT, it is set to nonzero if
cards are punched.

FORMCARD was set to nonzero in XLIBIT if there is no existing "old"
library tape. In this case there can be no section (1) of an input deck
(this section edits the old library tape), and so the card *FORM NEW EDITION
may not occur in the deck.



SCANZ

O - LISTCARD -» DIR

CHBLITHRO = FINISH. ,

=
e

1> PAGEN®

CHL2THRS = PRINT,SE |0
?

Call geTI0I2.

mo

chLSION =T,
?

Calll PRSETDIR.

T
Call erpra.
A?D
5-» NSCAN(2)
2-» DIR
Call PRINTSET ’( :)
CPL2THRS = PRINT,MA | 2T B
?
Lv-d
Gl gETIONR.

ms [ cgLsiol =T,
2

l‘ﬁb

EPNSCAN(D)

| =DIR

Gl PrMATDIR.

CGQ skIpFILE. i

CALSIOU=T, }ne 6> ERFLAG
Gl erRRE.

Vﬁ

5> NSCAN(2)

o->p1R

Ca30 prINTMAT. \——’®

me

LYY

CHL2THRS = PUNCH A SE
?
e

5 NSCAN(2)

CPL2THRS = PUNCH,MA
?
po

5-3NSCAN(2)

Call PUNCHSET. _’< : )

Cad8 PUNCHMAT. *’@

FPRMCARD |£O
7
=0
CPL2THRS = FBRM JNEW | 0o
?
o

RETURN
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| 6 >ERFLAG
CodERRGRE .




270

SKIPFILE

This is a utility routine used by various subroutines to manipulate the
library tape (either old or new).



SKIPFILE

: NurA- -R& E¢F erG\ -
mnﬁw@:&f
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SKPFILES(IARGI,IARGZ)

This is a utility routine used to reposition tapes used by the program.
The tape unit designated by IARGl will be one of tape units 4, 6, or 44.



SKPFILES(IARGI IARGZ)

Skip IARGZ sotaps ek IARGL.
(N .:ihpw&m ,ﬁmﬂ;m&l‘
.;,gfn,&.mumwnmmj
. ava ( IARG2)
e

RETURN
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SPACEBY (TAPE)

This is a utility routine used to reposition a tape forward a certain
number of records within a single file on that tape.



SPACEBY (TAPE)

Sk;f pasT MPRERECS rucands sntape
e TAPE.

v

RETURN
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STORGRP
This routine is called by subroutine PNCHIMAT. It transfers the as-yet-
unpunched information in the group-constants record for group JJ from a buffer

area into the appropriate cells of the array RCDS.

The quantities MN and IX(JJ) are set in subroutine FIX2ADD.



STERGRP

T->1 5>1
MN-6 >N MN-4 =N

1=>J

_,[ BUFAREA (1) > Rcps(1x(33) +3-1) l

RETURN
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STORSCAT

This routine is called from PNCHIMAT when STORFLG(KK) is negative
(signifying that the type-KK scattering information can be contained in core) .
STORSCAT transfers the contents of the scattering-data record just read from
a buffer area to the array RCDS.

The quantities LENTH(I) are calculated in the routine RCDLTH, which is
called from PNCHIMAT just before the call to STORSCAT. LENTH(I) gives the
number of words of information for I-type scattering in the scattering-data
record currently in the buffer area. (I = 1 corresponds to elastic scatter-
ing, I = 2 to inelastic scattering, and I = 3 to (n,2n) scattering.)

Only if J = LENTH(I) is nonzero are there any data to be stored. If J
is zero but LMAX(I) is nonnegative (implying that there is I-type scattering
information in some scattering-data records), then a single cell in RCDS is
left for this record; this cell contains LENTH(I) (see also paragraph 7 of
subroutine PNCHIMAT, p. 156).

The indices for the storage of scattering information in RCDS, KKI(I),
are initialized in paragraph 3 of FIX2ADD, p. 130 and augmented here, as
scattering information is read and stored.

The structure within RCDS of the information from the scattering-data
records is shown on the diagram accompanying the notes to subroutine
PUNCH468, p. 218.



STHRSCAT

START

22K

11

LENTH(I) > J

*of q
2

=0

LMAX(D)<Q ) 192
2

Y]

BUFAREAZ (K +L~1) = RCDS (KKI(I)+L)
(L=1,y@)

1

{KKI(I]+J+I~> KKI(I)

I+l»>1

A.\IA

RETURN
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TESTSTOR

This routine is called from READ468. It determines whether there is
sufficient room in the array RCDS to store the information for scattering
type KK from the type-4 (if KK = 1) or type-6 (if KK = 2) or type-8 (if
KK = 3) cards.

1. L7 is the space taken for storage for data from the 4-cards and
6-cards (note that if these cards have not yet been read, L7 is
zero) .

L5 is the total number of words remaining unused in the array RCDS.

L4 is the maximum number of words required for storage of the
type-KK scattering information.

2. If L5 is equal to or greater than L4, there is enough room in RCDS
for storage.

3. If there is, at the first estimate, insufficient room in RCDS for
storage, it may be possible to provide additional words in RCDS to
make storage possible. In subroutine FIXADD, space was allowed for
the largest possible group-constants record (LAMDA equal to 9 and
FELAG positive), and if all these cells were not used, the group-
constants records can be moved upward to make room available in
RCDS. This is done by the coding of this paragraph.

FLGONE and FLGIWO are set to zero for each material in PRESET.
Note that they are reset here so that the sections of coding for
KK = 1 and KK = 2 are entered only once.

L6 represents the number of words 'reclaimed" in one group-
constants record.

L9 represents the total number of words so reclaimed for other
use from all G group-constants records.

4. MN is the size of a group-constants record; it is decreased ap-
propriately. L5, the number of words available for storage in
RCDS, is increased by the total number of words reclaimed.



TESTSTOR

LNTH(() + LNTH(2) => L7
LMAX (1) -» N1

LMAX(2) »N2
LMAX(3)->N3

o= L6=>19

1

MAX = IX(G+)—L7 > LS

GG * (LMAX (KK) + 1) == L4

=2

Lo+3#(2-N3) > L6
L3+G¥L6>LS

LE+3#(9-N2) > L6
L9+G¥L6 > LS
1= FLGTWE

Le+2 216
LO4+G*Z >LS

1

Le+G»Le
LS+ GeG >1S

LS+l = LS
MN-=-L6->WMN

ke | =i
° -
=3

Le+3% (9-N)=> L6 <_J

L9 +G* L6 > L9
| > FLGBHNE




TESTSTOR (Contd.)

5. The group-constants records are relocated upwards.
6. Any previously-stored scattering information is relocated upwards.

7. The test as to whether enough storage is available to store the
KK-type scattering information is made again, with L5 augmented
from paragraph 4 above.

8. If this branch is taken, the information can be stored in core;
STORFLG(KK) is set positive to indicate this fact.

K4 is the index of the first cell in RCDS available for storage of
scattering information.

9. 1If this branch is taken, the information cannot be stored in core;
STORFLG(KK) is set negative. The test made here is to see if it is
possible to fit all the G group-constants records into RCDS. If
not, the material cannot be processed and an error is flagged.



9,

283

IX(D=-1 > 12
(I-) % L6 = ITEMP
I2-1TEMP - 13

i

REDS(I2 +J) > RCDS (13 +)
(I=1,...,MN)

)

I3(1) + 1 = 1X(1)
K3 (1)~ ITEMP — K3 (I)

=)
1)

IX(G+) -1 > 12
IX(GHD = G¥LE > IX(G+)

I3+MN—=> 13

RCDS (12+1) > RCDS (I3 41)
(x=1,...,LT

3y

IX(G+N+L7 > K4
| = ST@PRFLG (KK)

v

RETURN

-1 > STPRFLG(KK)

IX(G+) > MAX
?

| 55-» ERFLAG

G390 ERR$RR.

RETURN



WRITELIB

This routine is called by SCAN1 when the card *WRITE NEW EDITION is
encountered. WRITELIB is the controlling subroutine for the process of
writing the new library onto tape unit 1.

1. The quantities LAST6 and LAST44 indicate the current positions of
tape units 6 and 44, respectively.

N~

The card examined by SCANCARD is *WRITE NEW EDITION, date of run,
Upon exiting from SCANCARD, FIELD(2) contains the "date of run
from the control card.

3. The directory-of-sets file is written onto tape unit 1.

4. FORMCARD is zero (nonzero) if there is (is no) existing "old"
library tape.

Loop A is traversed NUMSETS2 times, over the range of values I = 2,
.., NUMSETS. Each time loop A is traversed, one cross-section set
is placed on tape unit 1.

5. 1If SETLOC(I) is zero, the Ith cross-section set is currently to be
found on the old library tape.

If SETLOC(I) is nonzero, the Ith set exists as one file each on
tape units 4 and 6; the location of these files on the respective
tapes is given by the value of SETLOC(I).

6. TEM2 represents the number of files that tape units 4 and 6 must be
shifted in order to position tape units 4 and 6 to a point just
before the files corresponding to the Ith set. If TEM2 is zero,
the tapes are already correctly positioned; if TEM2 is positive
(negative), then the tape must be spaced forward (backspaced) TEM2
files. The backspacing is accomplished by rewinding the tapes
and spacing forward TEMP1 files.



WRITELIB

O = LASTE > LASTA4A

NUMSETSZ —> KDUMMY (I)
(T=1,...,8)

2. Cold scANCARD.
FIELD(2) - SETDIR2(1)

v
Rusrimd Tapa .
Mi‘.ﬂ 6.
- ¥

a3t ginst nscend of e dinadiny-ofp- 3o ke fowen
(KDUMMY (1),...,KDUMMY (%)) oo tapa 1.

i
3. 4 Waiathe dinadowy of 3o o the e e
(SETDIRZ()), ..., SETDIRZ(NUMSETSZ + 1)) ovdo Taps 1.

T
L l W am and-of- fla necad (EPF) ontape 1.J

FPHRMCARD =0
%

W
{R....,.;x.f 4 Al Moy Topn). |

mo

NUMSETSZ+ 1| > NUHSETSJ

O -» TAPES
SETLHC(I)-1 > TEMI
TEMI—LASTE —» TEM2
TEMI > LASTG
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WRITELIB (Contd.)

7

The name of the set located on tape units 4

the 1th entry in the set directory of the new library.

and 6 is compared to
If there

is not agreement, suspect a hardware or tape error.



G skpriLes (6,TEM).
Gl skpFILES(4,TEM2).

e
i

Cal skPFILES(6;TEMI).
Call SKPFILES (4,TEMD).

¥
foeentope 4 inYo (SETNAME ... NUMGFMED).
t

SETNAME =SETDIRZ (D |\ ™
o

Read e quoup- Fruiunt nscod ogthe 14 2t
,@mn‘“ 4 Ko (REDS()), ..., REDS (IN)).

'
[ 0 B cpemiicctions nocond s taga 1. |
Y

43 > ERFLAG

Cald ERRPRE

Nﬂalwﬁ"ua . - of-rentuinads m.du;&.x-ﬁ\s:x
freetogs 4 indo (RCDS (T141) ..., REDS (T+2%M)) -

¥
| 055 3 qronp- dnaine reerd o fope 4. |
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WRITELIB (Contd.)

8.

10.

The name of the Ith set to go on the new library must be located
in the set directory of the old library. If it cannot be found,
suspect a hardware or tape error.

The old library tape is positioned to the start of the desired set,
in a manner similar to that used for tape units 4 and 6 in
paragraph 6 above.

The name of the set just located on the old library is compared to
the name of the Ith set of the new library. If there is no agree-

ment, suspect a hardware or tape error.



,o_{

C

|=>TAPES
NUMSETSZ+| > 1|

2->gJ

SETDIRI(J) = SETDIRZ (1)}
?

w
J-| - TEMI|

J+|=»J

e [J> 1
?

TEMI - LAST44 > TEMZ
TEMI = LAST44

=0 (Temz2)<©
£
>0

‘ Calll seprr LES(M,TEMZ)—.I

w%#*.
Calll skPFILES(44,TEMI).

i

S0 ERFLAG
Gl errgRE.

Mﬂ(W@Mc‘ﬁx I-& P ¢
tgwonTape 44 5K (SETNAME NUMAPMBD).

2 CuA ERRPRE.
I*Jl
2

M‘lhqmar—wuuébgm FE % §
fpoentope 44 ik (RCDS (1), ..., REDS (ID)

V3

Rund the iy -of- celosiale racnd op ths 14 5t
Yoo Gape 44 57t écps(um,.n, RCDs (11+2%M)).

¥
[ 0n8 e qronnp-TonToans nscnd oo Japa 1. |

D
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WRITELIB (Contd.)

Subroutine WRITEMAT reads a material block, record by record, from
tape unit 6 (if TAPES = 0) or from tape unit 44 (if TAPES = 1),
and writes the material block onto tape unit 1.

il 8



" {

THE \END, ~» KDUMMY (1)
(I=1,....8)

)

W He Tameimalion

(KDUMMY (1), -, KDUMMY (8)) oo tapa 1.

S
[Onfe Tin rde-f-eentoges |
=

Rowired topa t.
Russinad tops 44

RETURN

.
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WRITEMAT

WRITEMAT is called from subroutines WRITELIB and DELETSET. It copies a
material block from a tape unit into core, record by record, and writes the
material block onto another tape unit. The tape units selected depend on the
value of the quantity TAPES, as shown below.

TAPES Tape Unit Read from Tape Unit Written onto  Subroutine Called from

0 6 1 WRITELIB .
i 44 1 WRITELIB
2 44 6 DELETSET

1. When the call to WRITEMAT is from DELETSET the material-
identification record of the material block has already been read in.

2. The value of LAMDA gives the number of scattering-data records that
follow each group-constants record for the material being processed.

3. RCRDS will hold the number of records in the material block being
processed.

4. WORDS will give the length of a group-constants record.

5. NF(I) and NG(I) are the indices of the locations of the first F and
G, respectively, for scattering-type I within a group-constants 4
record, (see also the diagram in paragraph 1 of the notes to sub-
routine PRINT1, p. 172).



Faod o meadinnad -idediyg
rsend fpeontaps 44 e

(MATNAME ,... M@RERECS).

i T T
MM“Z‘;‘ [ I
(MKTNAME ..., MPRERECS) .

i

1+ cenart [LMAX(1)  LMAX(2), LMAX(3) ] > LAMDA ]

~| > RCRDS

=0/ FFLAG |20 ‘
?

b

4458 (U1, ,CHI (Q)) -

Ru;é'ﬂ-n&&-mq\d M’ﬂ;‘n 3
s (CHIN),...,CHI(S)).

¥

l4-wdnnil !G-owﬁkosﬁJF‘

y

ke,

6+G —> WHRDS

TAPES=2 T2
b

30

A?n
QO rFa the na¥ntal - idunXigpedtion
M«tﬂt‘;‘ 6.

R T T BTV T v
uq\.{mxa't-‘u.i

RCRDS +| - RCRDS

LMAX(I)< O
?

WHRDS > NF (D)
WHRD S + LMAX (1) 4 | > NG(T)
WERDS+ 3% LMAX (1) +3 -> WPRDS
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WRITEMAT (Contd.)

The coding of loop B is traversed G times (over the range of values
J=1, ..., G). Each time loop B is traversed, the Jth group-constants
record and the LAMDA scattering-data records following it are processed.

The coding of loop C is traversed LAMDA times (over the range of values
L=1, ..., LAMDA) each time that loop B is traversed once. Each time
loop C is traversed, the Lth scattering-data record following the Jth group-
constants record is processed.

6. In this section, the length of the Lth scattering-data record for
group J is calculated.



[ WHRDSA + | > WHRDSA ]

WHRDS + WHRDIB +| —>= FsT
FST + WPRDSA-| -» LST

TAPES } =O
?

=

“O

Ruad 2h Ae mscwd | | Rasdlle selloning - dte nacand
V\MJMl-ML—l @\WJ.-JQM/-&ML-
oo Yape 44 5K oo pe & L
(RCDS(FST),...,REDS (LST) . (kcbs(rsw),..,,kcns(n.sn)-

y

A

J

‘thr«-f-)’cﬁoh'u 6

Q'\mmsnsnvu'n*-&

raced oc¥o Xapa 6 oo

(RCDS(1),... ,REDS (WHRDS)). (RCDS (WHRDSC) .., RCDS (WHRDSD)) .
e 3 ;
L=} s
A‘MI 1
0 At P M nacend Wnilea umuivw&— LV
(rcos n),...,RCDS (»l;zbs)) . (RCDS (WpRDSC) ... RCDS (WPRDSD)).

RCRDS +| =+ RCRDS ‘._—J

FST > WPHRDSC
LST -» W@RDSD
WHRDSR + WHRDSA > WARDSR

Ul\m‘u.nuw-s-éd
ntot.,.cg\m

(reos (wgpsc),.

JREDS,|

J

:

B s aittiing A

1 fpeem

B
§

(RCDS (WPRDSC) .., RCDS (WHRDSD) ).

ye

YORNE

AT ERFLAG

RCRDS = MZRERECS | ™2
&

RETURN

Coll ERRPREZ.
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WRITSCRH

Subroutine WRITSCRH is called by ADDAMAT. It places the material block
for a newly-added or a modified material onto tape unit 6 (from where it will
be retrieved when the new library tape is formed).

1. LMAX(I) nonnegative (negative) implies that the data of scattering-
type I exist (do not exist) for this material. STORFLG(I) non-
negative (negative) implies that the data for scattering-type I
are contained in core (on tape unit I1).

I = 1 corresponds to elastic scattering, I = 2 to inelastic scat-
tering, and I = 3 to (n,2n) scattering.

2. NN1 is an indicator used by subroutine CALCDTRX. See paragraph &
below.

WFLAG is used in the coding of paragraph 10 (p. 300) to read a
scattering-data record into the top or bottom half of a buffer area.

3. KK1 was given the value 1 + max [LMAX(1l), LMAX(2), LMAX(3)] in sub-
routine ADDAMAT. The quantity RC therefore represents the number
of scattering-data records following all group-constants records of
the material block.

4., CALCDTRX calculates either or both of the diffusion coefficients
Dy and the transport cross section Oty.

If NN1 = 1, calculate O ,.
If NN1 = 10, calculate Dj.
If NN1 = 11, calculate 0., and Dj.



WRITSCRH

O > NNI->TFLA§
| => WFLAG

KK # G ~» RC
»
o_[TREPT =
?
™~
- NN|=» TFLAG
DPPT = 5 |age
2
.‘ - =0

Col% cALCDTRX.
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WRITSCRH (Contd.)

5.

MORERECS is to be the total number of records in the material block
being processed. The "G'" being added is the number of group-
constants records; the "1" is the chi record.

Only a material having a group-independent chi-spectrum (and there-
fore with FFLAG negative) has a chi record.

RCDS (KADD(I)) contains the first word of scattering information
of scattering-type I.

The coding from point B to the end of the subroutine is traversed G
times. During each pass, one group-constants record and its accom-
panying scattering-data records are written on tape unit 6.

The coding from point C to the point where a jump to point C occurs
is a loop which is traversed KK1 times each time the loop B is
traversed once. During each pass through C, one scattering-data
record is assembled in a buffer area and written on tape unit 6.

JK1, JK2, and WFLAG regulate the area in which the scattering-data
record will be assembled. The f-number corresponding to this record
is J - 1; this value is placed in the first word of the record.

NN1 contains the f-number plus 1, and is used by subroutine ROWLTH.

LENGT will contain the number of words in the scattering-data record
being processed.



FFLAG <O
7

[zc+e+|—)v\¢keaecs J | RC+G > M)&KEREC;J

(MATNAME, ..., MPRERECS) oo tape 6.

oo [ FFLAG<O

L\‘J

W{& 3 L -niend e (CHI(D,..., THI(S)) u&,uvc_]

IX(G+1) —| =» KADD (1)
KADD (1) + LNTH(() > KADD(2)
KADD (2)+ LNTH(2) => KADD (3)

(B
(D >LS
K3(D)-\—> L6
I=>T1l

I

ml\&ﬂl I—AM-MWM
(RCDS (L), ..., REDS(LE)) oxke Kopa 6.

74 > ERFLAG
Calll ERRPRE.

J-1 > 1BUFAREA(IKI)

J > NN\
0> LENGT

—WFLAG > WFLAG
Jkl > JKZ




WRITSCRH (Contd.)

The coding from point D to point E is a loop which is traversed tnree
times for each time that loop C is traversed. Loop D assembles a complete
scattering-data record corresponding to group I and %-number J - 1, from
its three sections [one for each of the three types of scattering: elastic,
inelastic, and (n,2n)].

9%

105

155 105

12

13,

14.

LNTH(I), I = 1, 2, 3, are built up in subroutine PUTAWAY. LNTH(JK)
represents the total number of words of information pertaining to
scattering type JK, for all groups and f-numbers. If LNTH(JK) is
zero, there is no contribution to the Iength of any scattering-
data record, from scattering type JK.

UPSM(JK,I) and DWNSM(JK,I) are the number of words of upscattering
and downscattering information, respectively, pertaining to scat-
tering type JK for all Z-numbers but for the single group I. If
UPSM(JK,I) + DWNSM(JK,I) is zero, there is no contribution to the
lengths of scattering-data records from scattering type JK for
group I.

LMAX(JK) + 1 represents the largest f-number for which scattering of
type JK is considered, for any group. If L is greater than

LMAX(JK) + 1, then there can be no contribution to the scattering-
data record length for this Z-number.

Subroutine ROWLTH finds the length of the portion for JK-type
scattering, of the scattering-data record for group Il and %-number
NN1. This length is given by LTH.

LENGT will contain the total number of words in the scattering-
data record being assembled.

The JKth portion of the scattering-data record being assembled is
obtained from core in the array RCDS [if STORFLG(JK) is nonnegative]
or from tape JK [if STORFLG(JK) is negative] and placed in a buffer
area.
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15. If the length of the assembled scattering-data record is zero, a
dummy record is made up consisting of the f-number and seven words

containing zero.
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