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LAPH: A MULTIGROUP PHOTON PRODUCTION MATRIX

AND SOURCE VECTOR CODE FOR ENDF}B

by

Donald J. Dudziak, Alan H. Marshall, and Robert E. Seamen

ABSTRACT

The LAPH code retrievea photon production cross sections or photon
productionmultiplicitiesand correspondingneutron interactioncross
sections from ENDF/B (EvaluatedNuclear Data File/B). It then applies
suitable weighting functions over G specified photon groups and N speci-
fied neutron broad groupa to construct a G x N photon productionmatrix.
Pointwise cross sections are first integrated over each photon energy
group with constant or direct energy weighting, and then over each neu-
tron fine group with constant weighting. Within each neutron broad group,
arbitrary fine-groupweighting functions are read from input. Resonance
fine-groupinteractioncross sections and weighting functions are also
read as input; at the Los Alamos Scientific Laboratory (LASL), these
cross sections and weights are produced directly by a modification of
the MC2 code. Macroscopic photon production and photon energy production
matrices are then computed. As an option, spatially dependent photon
source vectors for transport calculationscan be generated by using input
scalar neutron flux vectors. Multiple zonea can be accommodatedwith
separateweighting functions for each zone. Different materials and reac-
tion types for which photon productionmatrices are desired can be speci-
fied for each zone. Input is in DTF-IV format, and output photon source
vectors are alao in this format. A sample problem is included along with
an indexed listing of the code. The code is written in FORTRAN IV for
a CDC-6600 computerwith a 65k10 memory.

I. INTRODUCTIONAND SUMNARY

A national neutron data file now exists at

the National Neutron Cross Section Center, Brook-

haven National Laboratory,in a single format.
1,2

The file, called the Evaluated Nuclear Data File/B

(RNDF/B),contains primarily neutron Interaction

cross sections, angular distributions,secondary

energy distributions,thermal scattering laws, and

other data of interest in reactor core neutronics

analysis. Recently,however, with the expansion

of the ENDF/B format to provide for photon produc-
2

tion and photon interactiondata, the file ia be-

coming increasinglyimportant and useful in shield

analysis and design. Included in the shielding

interestsare weapons and civil defense problems,

as well as reactor shielding.

The ENDF/B data file is of real significance

only when considered as part of what will be called

the “ENDF/B system,” which consists of not only the

data file but also the data retrieval, checking,

and processing codes. For neutron interactiondata

(ENDF/B Filea 2 through 7), such codes are present-

ly available in varying degrees of development, and

the data are actually being extracted for use in

neutronics calculation, such as transport, thermal-

ization, and fast spectra problems. The photon

files (14 through 16 and 23 through 27), however,

are in their infancy with evaluated photon produc-

tion data for only six materials3’4 (sodium,mag-

nesium, silicon, chlorine, potasaium, and calcium)

presently available

these data have not

testing procedure.

in the ENDF/B format, and even

been through a complete data

Because of this, the publicly

1



released ENDF/B data file of 1969 contained no pho-

ton productiondata. One obvious requirementfor

checking the photon data in an integral manner, as

well as a clear incentive for evaluators to place

these data in the file, is to have a code to re-

trieve the data in a usable form for multigroup

photon tranaportcalculations. These are two moti-

vations for the LAPH code.

Throughout this report, it is assumed that

the reader is familiarwith the ENDFIB system,

since LAPH operates only within that system. De-

tailed descriptionsof the data formats are given

in the referencescited above, and a review of the

storage and retrieval of photon data in the ENDF/B
5

system has been presented elsewhere. Pertinent

format informationwill be reviewed here as

required,however.

Briefly, the LAPH code retrievesphoton pro-

duction cross sections or multiplicitiesand cor-

respondingneutron interactioncrose sections from

the ENDF/B data file, applies suitable weighting

functionsover N specified neutron groups and G

specified photon groups, and constructsa G x N

photon productionmatrix. As en option, it oper-

ates on this matrix with flux vectors from a neu-

tronics code, as well as with scalar multipliers

such as atom number densities and effective photon

group energies, to directly provide spatially de-

pendent photon source terms for tranaportcalcula-

tions. Figure 1 presents a schematic description

of the code, where the input data are left of the

dotted line. This schematic diagram is not in-

tended to present the detailed logic of the code,

which is given in Appendices A and B.

II. THEORY

A. Photon Production Data Format in ENDF/B

To understand the process of computing photon

production matrices and photon source functions

from the ENDF/B data file (the process is loosely

called “theory”),it is helpful to review the form

in which the data are received into LAPH; i.e., the

form in which they are stored in the ENDF/B data

file. Photon multiplicitiesare entered into ENDF/B

File 15 in one of two options,z either directly in

a manner analogous

bility arrays.

to File 5 or es transitionproba-

[
F&l’pN vISTRUCWRE I

Fig. 1. L&W code schematic.

. .
Under Option 1 of File 15, the multiplicities

are given by a normalizedphoton energy distribu-

tion and an associated total photon yield (units of

photons) for an interaction. Normalized photon en-

ergy distributionsare given according to allowable

laws, of which two are presently instituted: viz.,

(Law 1) a tabulatedprobabilitydensity functions

photon energy, or (Law 2) a Dirac delta function in

photon energy. In addition, the tabulated function

(Law 1) is a function of incident neutron energy;

hence, a two-dimensional.table is used for tabulated

probabilityfunctions. For either law, the yields

are tabulated functions of incident neutron energy.

New laws may be added lliterwhen deemed necessary;

e.g., a normalized prompt fission-ganruaspectrum

may be useful.

For Option 2, a level is identifiedby a level

sequence number and level energy. The only addi-

tional data (other than a few control parameters)

needed to specify the photon energies and yielda

are (1) the nonzero transitionprobabilities to

lower levels, (2) the ganiiiatransitionconditional

probabilitiesif nonunity, and (3) the energies of

the lower levels. These data are entered as doub-

lets or triplets for each transition,depending

2
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1
upon whether or not the conditionalprobabilities

are unity. Thus, processes such as internal con-

version can be accounted for very simply. Also,

data listed for any level include only those for

photons originatingat the level. Further cascad-

ing ia determined from the data for lower levels,

so only the minimum required data are stored in the

ENDFIB eystem. The LAPH code reconstruct the

cascade.

An important limitationof the transitionprob-

ability arrays is that they cannot be used to accu-

rately predict photon productionby neutrona at en-

ergies appreciablyabove that of the higheat level

for which the gamma decay scheme is well known.

The reason for this is that, at higher energies,

levels above the one for which the decay scheme ie

well known may be excited and cascade through lower

levels. Thus, at these higher energies, the photon

productionmust be accounted for under Option 1.

In fact, LAPH will not use the transitionprobabil-

ity arrays to calculatephoton production at neu-

tron (center of mass) energies above the highest

level in the arrays; i.e., if ESma is the highest

level energy for which a transitionprobability

array is given, no photon productionwill be calcu-

lated from the arrays for incident-neutronenergies
AWR+l

above ESmu x —
AWR

, where AWR is the atomic

weight ratio.

In ENDF/B data files4 for sodium, magnesium,

chlorine, potassium, and calcium (used for debug-

ging purposes), the photon productionat these

higher energies was placed in a photon production

reactionwhich was assigned MT = 110. A unit cross

section was placed in File 3 for MT = 110, and the

photon production cross sections (in barns) to pro-

duce a discrete photon of a given energy were

placed in the yield table of File 15, Option 1,

LF = 2.

The units for data stored in the ENDF/B file

are:

Ouantity Units

energy eV
angle dimensionlesscosine

cross section barns
photon yields photons

B. Photon Yields and Photon Production Cross
Sections

Photon yields are either given directly as a

function of neutron energy in Option 1 of File 15

or must be constructedby processing codes (includ-

ing LAPH) from the transitionprobability arrays of

Option 2. The constructionprocess for a micro-

scopic photon production cross section in the lat-

ter case is diacuseed in Appendix B of Ref. 2 (the

general equation on p. 51 of Ref. 2 should have the

variable TP substituted for A in all of the summa-

tion) . For completeness,the discussion will be

reviewed. Define

1.

2.

3.

4.

5.

6.

uj, i(E) = cross section to produce the photon
which arisea from decay of level j to
i, with incident-neutronenergy E.

uk(E) = neutron cross section for inelastic
scattering to level k, for incident-
neutron energy E.

Tpj,i
= probability of a direct transition
from level j to level i, i < j.

‘Pj,i
= conditional probability of photon

emission in a direct transition from
level j to level i, i < j.

‘j,i = (mj,i)@pj,i)”

ES~ = energy of level i.

Note that the photon production cross section

is given for transitionbetween specific levels,

which implicitly determines the photon energy, rath-

er than for a given photon energy. This scheme

avoids ambiguity when two different transitionspro-

duce photons of the same energy. The photon energy

is simPly E = ESj - ESi.
Y

For the general case, all possible transitions

must be considered,as well as the possibility of

transitionsnot involving gamma-ray emission. Ac-

counting for all possibilitiesleads to the ~pres-

sion given in Ref. 2, p, 51, viz.,

AWRwhere N = highest level such that ES
NSE ~“

The requirement that mn ~ j + 1 determines the range

“f ‘he ‘rid= “ and (mL-l - 1) ‘ j ‘s ‘mplicit”

3



This pointwise photon production cross section

can then be written in the notation of Ref. 2 ss

U(EY + E) for discrete photon energy E = ES - ES..
Yj

Recall that this constructionscheme using Option ~

of File 15 does not apply at incident neutron ener-
AWR + 1

gies E > ESma x~ . The ener~ ES is
max

found by searching for the largeat MT number in the

set {5 ~MT ~ 14 or 51 ~MT ~ 80], end reading ES

for that MT value.

Under Option 1 of File 15, the photon yield

functions are first constructedfrom the tabulated

yield at incident-neutronenergy E, and a normal-

ized photon energy distribution (which may be delta

function in Ey). These two components can be given

for different photon distributionlawa as subsec-

tions of one reaction type (MT number). Specifi-

cally, if yk(E) is the yield from subsectionk, and

f (E + E) is the correspondingnormalized photonky
energy distribution,the yield function is given by

NK

y(Ey +E)=
x

Yk(E) fk(Ey + E) (2)

k=l
(photone/eV).

The yk(E) have units of photons, and the f (E + E)
-1

ky
have units of eV . Having the yield function, the

pointwisedifferentialphoton production cross sec-

tion is determined as

du(E + E)

dE = u(E) Y(EY + E) (3)
Y

(b-photons/eV),

where u(E) la the interactioncroae eection for the

appropriate reaction type from Files 2 end 3.

Once the differentialphoton production cross

sections are determined, they are integratedover

arbitrary neutron and photon energy groups, with

selected appropriateweighting functions, to deter-

mine a photon production cross-sectionmatrix. In

the discuaaionbelow, the subscripts and super-

scripts are defined as follows:

s = photon energy group, g = 1,2,....G

L = neutron fine group, 1 = 1,2,...,L

n = neutron broad group, n = 1,2,...,N

The

~~,

for

...—

k = partial yield index, k = 1,2,...,~

p . reaction type (].lTnumber)

i = material numbex.

j = zone number, j y 1,2,...,IZM

m = spatial mesh im:erval,m = 1,2,...s1M

r = resolved resonance component

s = unresolved-resonanceand a~oth components.

lower energy limit o.Ea group ia denoted by Eg,

or En. The indices :1and j will be suppreaaed

a while to avoid tocrclumey a notation, but

they are implicit.

Two weighting optiohs, called tracks, are avail-

able to compute the photon yield in a group, g, aa
.._

follows:
,..

Track 1 is a constant weighting, i.e.,

E *.

/

g+l

Y;(E) = dEy J!P(EY+ E) (4)

E ..
g

,.~ (photons),

where Yp(~+E) may be”a Dirac delta function. On
#.–.—–

this track, the photon group energy yield, Y%(E),

is computedby using an arbitrary group effective

energy, Eg, which is an input quantity. However,

the code etill calculate the energy-weightedyield

on Track 2 and provides,theuser with a listing of

the average (yield-weigtif&d)energy, fl~,in each

group. In effect, on Track 1, the photon energy

yield is !-—
.—

~; (E) = Y;(E) ii (eV),
g :...

(5)

If a value of~g is not’mtie interval [E ,E
g g+ll’

the code will assume thi.medi.w group energy,

F
,..s

g ‘~@g ‘Eg+l
), and proceed with this calculated

value vice the input value.
. ...

Track 2 is an energy–weightedyield, i.e.,

E

/

g+l .==

?:(E) = dEy YP(EY + E) E (eV), (6)
Y

E
g“-

and .,

Y;(E) = 2R(E)1F,+1+‘sl-l (7)

(photons).

4



*

.

The calculation in Eq. 6 is

1, where the average energy

puted by

also performed on Track

in each group is com-

/,

E
g+l

E
dEy Yp(Ey + E) E

Y
~P - (eV). (8)
E

J

Eg+l
dEy YP(EY + E)

E
E

The photon energy group structure is arbitrary,

and is specified by an input energy mesh, starting

at the highest energy. Likewise, the neutron en-

ergy group structures are arbitrary, except that

the fine-group energy mesh points must have the

broad-groupmesh points as a subset. In practice,

the neutron group structures are usually the corres-

ponding structures in a spectrum-averagingcode

such as MC2. In fact, a version of the MC2 code6

has been modified to output pertinentportions of

the LAFH input. The photon energy mesh for the in-

tegrationson Tracks 1 and 2 is the overlay of the

photon group energy mesh and the E mesh for the
Y

‘k(Ey + ‘) ‘n ‘ile 15” The simple trapezoidalrule

is used for the integration. The Y;(E) are evalu-

ated at every tabulatedneutron energy in File 15.

There is one approximationinherent In using

data for a continuousphoton spectrum. For any in-

cident-neutronenergy E, between two neutron ener-

gies El and E2 at which photon energy distributions

are tabulated, there may be a component of the pho-

ton distributionup to energy E2 + Q. Here, Q has

its usual meaning--the reaction energy. Thus, pho-

tons can be constructedat energies greater than

E + Q (the theoreticalmaximum) from this interpo-

lated energy.distribution. This probl~m occurs for

any interpolationscheme between incident-neutron

energies, and minimizing the induced error depends

upon the evaluatorhaving entered the data in the

ENDF/B file with a fine enough incident-neutron

energy mesh. (The same problem occurs for secon-

dsry neutron distributionsin ENDF/B File 5.)

Having averaged the yields over each photon

group, the averaging over each neutron fine group

proceeds along one of two tracks. The track used

is determinedby a combinationof the reaction type

(MT) number

fission and

and by an input option. Briefly, for

capture (MT = 18 and = 102),respectively,

the cross-sectionaveraging over a neutron fine

group may be performed in the resonance region by

a epectrum-averagingcode, or the resonance param-

eters may be ignored (or be nonexistent)and all

cross-sectionaveragingwill be done internally by

IAFH.

Track A, which is always used except poseibly

for fission and capture, uses a constant weighting

over a neutron fine group to calculate the photon

production cross section, TP , as follows:
139L

/EL’+l
~P = (AEL)-l

1
dE UP(E) Y;(E) (9)

g,l?
.

where AE =
2.

interaction

ENDF/B File

section is,

“.-? (b-photons),

‘1+1 - ‘1’
and UP(E) is the neutron

cross section for reaction type p (from

3). The photon energy production cross

similarly,

yP
g,L

= (AEL)-l
/

dE UP(E) Y:(E) (lo)

‘L (b-eV).

Track B, which Is used only for fission and

capture and only then if this track is chosen by

the input option, uses input valuea of the cross

section averaged over the neutron fine group, as

followe:

.&
<11)

‘L’+1
-1 -p,s

P:;:- (AEL) UL
1

dE Y:(E)

‘L
(b-photons),

where p = 18 or = 102. Here 7L is the cross sec-

tion averaged over group ~ by a spectrum-averaging

code, while pp denotes the photon production
g,.t?

cross section (resonance,

resonance). Similarly,

or smooth plus unresolved

-Pss
Pg,L - (AEL)-l~&’s

‘L+l

\
dE @(E)

‘L (12)

‘L+l

/
dl?@(E)

‘L (b-eV).

5



This track normally would not be used, for example,

if resonancedata were not given in ENDF/B File 2

for the materials considered. If it is used, it

must be used over the entire neutron energy range,

i.e., both tracks cannot be used for a given reac-

tion. Also, the same track must be used for both

fiaaion and capture.

The above integrationson Tracks A and B are

performed by the trapezoidalrule, using a mesh

determined by the overlay of the fine-groupenergy

mesh and the cross-sectionmesh in File 3.

Having computed the photon production cross-

section elements for the neutron fine-groupstruc-

ture, it remains to find a weighted average over

the broad groups. These broad groups would normal-

ly correspond to the groups used in a neutron trana-

port calculation from which the fluxes are obtained

for use in determining the photon source. Weight-

ing of the fine-groupphoton production cross sec-

tions is done with arbitrary sets of input weights,

one set for the smooth cross sections and one for

the resonance cross sections. The latter set, of

course, is used only if Track B is chosen. In

practice, the smooth cross-sectionweights are

usually the fine–group fluxes from an infiniteme-

dium (zero-dimensional),one-dimensional,or other

appropriatespectrum. Also, the resonanceweights

are usually those from the same spectrum-averaging

code. At LASL, both sets of weights are output by
2

the modified UC code referred to above. Denoting

the smooth weights by w; and the resonanceweights

by W;, the elements of the G x N microscopicphoton

productionmatrix for reaction type p are

and analogous elements $ for the energy produc-
g,n

tion matrix. In the calculationof c? the code
g,n’

actually performs the calculationdifferently from

the direct way shown in Eq. (13) by normalizing the

weights ahead of time.

Though it 1s not explicitly indicated in the

notation, these cross sections are determined by

LAPH for materials in all the specified spatial

zones of the problem. Options are available,how-

ever, to specify for each zone those materials for

which photon production cross sections are desired

and for each material to specify which reaction

typea are to be included in the calculationof the

photon production cross sections. A problem arises

for materials for which data are given for both

total inelaatic scattering (MT = 4) and for the

individual levels and coc.tinuum(MT = 5 through 15,

and 51 through 80). If the specific reaction types

to be used by LAPH are explicitlygiven as input,

there is no problem. However, under the flag MT =

-1 (see discussion of input in Sec. III), which

loosely means use all MT numbers for which photon

productiondata are given in File 15, the code must

make a decision concerninginelastic scattering.

If photon productiondata are given in File 15 for

MT = 4, it chooses to use these data only if data

are not given for any MT in {5 ~ ~ < 15 or 51 S

MTS80]. Thus, when d;ltaare given for one or

more of the individuallevels and the user prefers

to use the data in MT = 4, he must explicitly list

the MT numbers desired. The flag MT = O means to

ignore photon production from this material, and

the material need not appear on the Input ENDF/B

data tape.

Given the set of reaction typea, {MT}, for which

photon production cross sections are desired, the

total microscopic photon production cross-section

matrix of material i is given by

(b-photons), (14)

where the subscript i, which has always been implic-

it in up is no longer suppressed. The energy
g,n’

productionmatrix [&g,n]ihas an analogous defini-

tion. When either matrix is used below, the sub-

scripts g and n will be suppressed unless desired

for clarity.

?

b

6



In photon source calculations,the quantity

usually of more intereet then the microscopic pho-

ton production matrix, [uIi,is the macroscopic

matrix given by

‘x]Lj - ‘Lj[o]i
(photons/cm), (15)

‘here ‘he ‘calar ‘i$j
is the number density of the

-1
ith material in the jth region (units of b -cm-l).

In all the followingdiscussions,it is implicit

that an exactly analogous developmentapplies to

the energy productionmatrix.

c. SpatiallyDependent Photon Sourcee

To determine a spatially dependent photon

source from the macroscopic photon production ma-

trix, en appropriate fluz vector must be known.

Denoting this N-dimensional (column)vector by

[$(~)]N,where+r symbolizes the spatial dependence,

the photon source vector is given by

[W)IG” [XIGXN[$AIN (16)

(photons/cm3-see).

In practice, the multigroup flux vectors

[$(~)] are calculatedat discrete mesh intervals,

Arm, and usually in one dimension (e.g.,by the

DTF-IV code’). Also, the fluxes are usually calcu-

lated for an arbitrarilynormalized neutron source

term, so the eigenfunctionsgenerally require a re-

normalizationfactor, C, to account for the actual

reactor power. The source is then given by

[s] = C[E]
i,m,p -i,m,p[@lm$

(17)

where j is implicitlydeterminedby m. For most

applications,the source vector of interest for a

photon transport calculationis

(18)

(photone/cm3-see),

and its energy production analog [~lm(eV/cm3-see).

These source terms are listed under some output op-

tions by photon group at each mesh interval. Also,

as an option, they may be output in formats suit-

able for the DTF-IV (photon transport)code.

III. INPUT INSTRUCHONS

A. Background

Input to LAPH is generally in the DTF-IV for-

mat systam, with the exception of the title and

paramster cards at the beginning of the data. The

DTF-IV system consists of a basic 12-column field,

but the first three columns are reserved for a con-

trol flag, and the remaining nine columns are a

data field. There are seven possible controls in

the first column of the three-columnsubfield as

follows:

0 or blank =

1=

2=

3=

4=

5=

9=

normal input; the nine columns fnr
data are read in normal FORTRAN E, F,
or I format.

repeat; the number in the data field
ie repeated the number of times speci-
fied by the integer ~ in the second
end third columns of the control field.

interpolate;the number of interpo-
lates, NN, specified in the second and
third columns of the control field are
placed between the number in the data
field and the number in the succeeding
data field.

termimte; ends the data block--each
data block must have this flag at the
end.

fill remainder of data block with the
number in the data field.

repeat the number in the data field
10*NN times,

skip to next card.

Whether the data in the data field is integer or

real is indicated by the first letter of the block

name in the usual FORTRAN tradition.

A problem regarding terminology ariaes for

LAPH when using DTF-IV input along with ENDF/B in-

put, because the term material has a different

meaning In each case. No completely satisfactory

resolutionwas found, but by sacrificing purity for

consistency,the term material in DTF-IV has been

replaced by the term nuclide, which is consistent

with the usage in MC2, another code which is linked

to IAPH. Also departing from DTF usage, “nuclide”

does not include a mixture of nuclidea. In LAPH,

the term material is used strictly in the sense of

a MAT in the ENDF/B system.



Units for input should be as follows:

Energy: eV
Number density: atomafb-cm

Flus: n/cm2-sec
Length: cm

The code has many error triggerswhich will

lead to a call to the subroutine ERROR. The type

of error encountered’will be identifiedon the out-

put listing by an error number. A brief descrip-

tion of this error can then be found in the comment

card in ERROR for the correspondingerror number

(cf. listing in Appendix B).

B. Input Data Format

Data blocks are given in Table I in order of

input, preceded by the correspondingvariable name

in LAPH. For the parameter table, the location

(order) of the parameter is given

c. Array Size Restrictions

To keep the code operable on

small-sizememories, restrictions

on array sizes. The restrictions

follows:

NFG < 99
NBG~ 99
NGG ~ 49
IZM~ 10
IM ~ 100
MS ~ 50

first.

computerswith

must be placed

are presently as

D. Camputer Requirementsand Running Times

The LAPH code is presently operationalon a

CDC 6600 which haa 65k10 memory and uses the full

core. It requirea no special hardware or software

but does use a disk and one magnetic tape, viz.,

Tape 20 which is the ENDF/B data tape in Mode 3

(BCD card-image format in standard arrangement).

The central processor time required for a problem

with three regions, sti materials, 10 mesh points,

26 neutron groupa, and 11 photon groups, including

calculation of both photon productionmatrices and

photon source vectors (cf. the sample problem,

Sec. 111.E) was 3.5 min. All coding is in FORTRAN

IV and should be compatiblewith FORTRAN compilers

on other computers.

E. Sample Problem Input and Output

A sample problem for an infinite-slabphysi-

cally unreal shield configurationis included for

illustrativepurposes. (The problem choice is re-

stricted by the available ENDF/B data.) The shield

+
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Fig. 2. Sample problem diagram.
;,:

,-
,-—
.: ___ —

configurationand compo~,itionare given in Fig. 2?

and the correspondinginput data are shown in

Table II. Photon production from selected reac-

tions was chosen as folldt.ls:
.-—-—

Nuclide ‘~ —MT Noa.

1 Na 5001 110
2 Mg 5002 102
3 cl 5004 5+14 and 51+53

4 c1 ““5004
(no rea~tions)

5 K 5005 -1
(all reactions)

6 Ca 5006 15

In the input for EG(10), t~ere is a deliberate

error giving the averagfigamma energy in the tenth
“.–

group as 0.07 MeV instead of 0.7 MeV. In this case,

the code will replace the value with the group me-

dian energy and proceed, This error is flagged in

the s&ple output showifn Table 111. Headings for

the data blocks on the ~iutputIisting are self-

explanstory. A listing”6f the complete data deck

for the sample problem :1sshown in Table 11.

Y
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A. Title Card (16,11A6): Any integer for
tion of output.

B. Integer parameters (1216):

Location Name

1 NGG

2 NFG

3 NBG

4 12M

5 lM

6 MS

7 MCR

8 MM

9 NPM

10 IRES

11 IW@

12 I@@

TABLE I

INPUT DATA FORMAT

problem identification,and any BCD information for identifica-

Definition

Number of gamma groups.

Number of neutron fine groups.

Number of neutron broad groups.

Number of zones.

Number of intervals.

Number of mixture specifications(= length of mix tables).

Number of nuclides for which distinct fine-group cross sections and’weighting functions
are input.

Number of reaction types, MT (= length of MT table).

Total number of nuclides plus mixtures.

Special resonanceweighting option to be

= o,

= 1,

= o,

= 1,

= 2,

. 3,

= 4,

photon effective average energy for

photon energy weighting function is

print [ug,n]i,jfor each material i

scopic matrice= for each zone j.

used? (0/1 = no/yea; O = Track A, 1 = Track B.)

each group la input (Track 1).

vield function (Track 2)..
and zone j, and’~ Ai ~[Og,n]i j, the macro-

i’ $

print all of Option O plus the source vector, C ~Aij[og,nli,j [+lm,at each,>
spatial point m. Note that m determinesj. “

print all of Option 1 and punch the DTF-IV input source cards (cf. discussion of
DTF-IV option).

print

CT

print

= 10, same

= 11, “

= 12, “

= 13, “

= 14, “

ojy the matrix ~ A, j[Cg,nli,jfor each zone j, along with the source vector
i’

A~ j[crg,n]i,j[@]m.
s

all of Option 3 and punch the DTF input source cards.

as I@@ = O, substitutingthe energy productionmatrices [6 etc.
g,n]i,j’

11=~ II It II II
s

II - 2, II !1 ,, II

II = 3, It It II II

II = 4, ,, It II II

= 20, do both Options O and 10 (i.e., print both photon production and photon energy
productionmatrices).

= 21, do both Options 1 and 11.

= 22, “ “ “ 2 and 12.

= 23, “ “ “ 3 and 13.

= 24, “ “ “ 4 and 14.

[Note: The 2X series of output options requirea an insignificantaddition to the central processor time
compared to the X or 1X series.]

.
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TABLE I (continued) --

c. Data Blocks (DTF-IV system): Dimension of variable is given if it is predetermined.

Name and
Dimension Definition

c(1) Renormalizationconstant for [$].

NMAT(IZM) Number of materials in each zone for which photon production cross sections are desired.

NNM(2*MCR) Nuclide sequence numbers (for mix table) and correspondingmaterial (MAT) numbers, in
successivepairs.

MZT(MCR) For each MAT number in the NNM block, MZT is the number of values of MT to be entered in
the next (MTN) block.

MTN(MM) MT numbers for each MAT number given in the NNM block. MT - -1 means use all MT numbers
for which photon production data exist in File 15, except posaibl.yMT = 4 (cf. Sec. 11.B).
MT = O means calculate no photon production for this material.

If, and only if, IW@ = O, the followin~data block appears:

EG(NGG) Effective average energy,~ , for each gamma group. [Same for a:. lmaterialsand reaction
types. Code checks that Egg~~ < E

g– g+l”l

EMG(NGG+l) Gamma group energy mesh, in decreasingmagnitude of energY. . 2

The following eight data blocks will normally be punched by MC2.

EMNF(NFG+l) Neutron fine-groupenergy mesh, in decreasingmagnitude of energy.

EMNB(NBC%l) Neutron broad-group energy mesh, in decreasingmagnitude of ener,3y.

One set of the following six data blocks for each zone. Each block is preceded “bya title card in 12A6
format.

.

LOOP
ON

ZONES
[IZM]

r –102,r
HXSC(NFG)ab Fine-group resonance capture cross sections, UL – , starting at top group.

First card is a title card in 12A6 format. ‘

HXSF(NFG)ab
-18,r—

LOOP
Fine-group resonance fission cross sections,ak , starting at top group.

ON ~l!fs
First card is a title card in 12A6 format.

I[NMAT(IzM)] SXSC(NFG)b Fine-group smooth (includingunresolved resonance) capture cross sections,
~}02,s, starting at toP grouP. First card is a title card in 12A6 format.

LSXSF(NFG)’ -Fine-group smooth (includingunresolved resonance) fission cross sections,
5~8vs, starting at top group. First card is a title card in 12A6 format.

I RW(NFG)ab kFine-group resonanceweighting functions for the zone, starting at top
group. First card is a title card in 12A6 format.

1 SW(NFG) Fine-group smooth (flux)weighting functions fol the zone, starting at top
group. First card is a title card in 12A6 form.t.

,.

The following SIX data blocks are identical to their homologous blocks in DTF-If” In fact, for many LAPH
problems, they will be identical to those for the DTF-IV problem used to compute.the neutron flux vectors.

R(IM+l) Radii of the spatial mesh points.

MA(IM) Zone numbers for each interval.

MZ(IZM) Mixture number in each zone.
.,.—

MB(MS) Mixture numbers for mix table.
.

MC(MS)
... ..

Mix command: Specificationof nuclidea in the mixtures. 9.
,.

XMD(MS) Mix density of the nuclide in the mixtures. ;.,-—

Lastly, the data block for the neutron flux vectors appears in a format exactly like that used for DTF-IV
flux dumps, i.e.,

PHI(IM,NBG) Normalized neutron fluxes by columns (i.e.,
..—.

by mesh interval and !:henby neutron broad groupa).

%hese should be entered even for nonresonancematerials.
.

In such caae, any numbers may be used to fill
the fields, but MC2 will automaticallyoutput zeros in this block.
b
Delete this data block if IRES = O.

?

.

10



TABLE II

SAMPLE PROBLEM INPUT

71168 SAMPLE PROBL, 3 ZONE, 5 MAT, 9 INTERVAL, GAMMA SOURCE

Iln
Q

51
~

8.5 F+Of)
2.fl F+t)~

10.0 F+rl15,
2.2 F+f16

?
1.5 F+(I7
3.35F+06
7.47F+05
1.67E+05
3.72E+04
8.30E+03
1.85E+03
4.13F+02
9.22F+OI
1.50F+07
7.47F+05
3.72E+04
1.85F+O?
9.27F+nl

1o2-

10

5.2

6.0 F+06
1.6 F+06
7.0 C+06
1.8 F+06

1*17F+07
2061F+06
5.82E+05
1*30F.+05
2.90E+04
6.46E+03
1044E+o3
?*221?+02
7.18F+01
901OE+O6
4.53F+05
2.26E+04
10I2F+II3
5.5QF+01

5
11
59

495 IS+06
1s1 F+06
5.0 E+06

1.35 F+06

9alnE+06
2.03E+06
4.53E+05
1.01E+05
2.26E+04
5.03E+03
1012E+O3
2051E+02
5.59E+01
5.52E+06
2.75F+05
1.37E+04
6.81E+02
?.?QE+O13

RFSONANCF CAPT!JRF cRO<S SECTION FOR N4
n. 0. 0.
n. n. t).
0. 0. 0.
n. (1. n.
(). 0. 0.
o. 0. 0.
0. 0. 0.
n. n. o.
n. 0. 0.

RFSONANCF FTSSION cR@.W SECTION FOR N4
o. 0. 0.
n. n. o.
0. no 0.
(3. n. o.
n. n. o.
n. n. 0.
n. 0. 0.
0. 0. 0.
n. 0. 0.

SMOOTH CAPTURF cROSS CFCTION FOR NA TN
n. 0. 0.
n. n. (1.
3.42E-04 2.94F-04 2.88E-04
8.81F-04 7.12F-04 2.29E-04
2.17F-03 4.47E-04 4.94E-04
1.34E-03 1.99E-03 4.94E-03
1.19E-02 7.77E-03 6.38E-03
5.86E-03 6023E-03 6.83E-03
1.02F-02 1.15F-02 1.3nE-02

SMOOTH FTSSTON CROSS ~FCTION FOR NA IN

6 18

5o02
5005

6
12

0

~*5 E+06
0.07 F+06

4.0 ?+06
n.9 F+06

7.09F+06
1.58E+06
9.53E+05
7.87E+04
1.76E+04
?.92E+03
C.74E+02
1.95E+02
4.35F+01
~.35F+06
1.67E+05
8.30E+03
4.13F+02

TN zoNCl
P.
n.
n.
n.
n.
n.
n.
n.

ng
[N ZONE 1=

n.
n.
n.
n.
1-1.
n.
n.
n.

?
Z:;F 1

n.
1.05F-04
4.45E-04
?.94F-04
5.88E-04
4.13E-02
5.80E-03
7.50E-03
1.47E-023

ZONE 1 ,

Q 1

3
6

7
13
-1

2.8 E+06
O*45 E+06?

3.0 E+06
0.5 F+C)6

5.52?+06
1.23E+06
2.75E+05
6.13E+04
1.37E+04
3.05E+03
6.81E+02
1.52E+02
3039E+013
2.61E+06
1.01F+05
5.03E+03
2051E+02

o.
0.
0.
0.
0.
0.
0.
0.

0.
(3.
o.
f).
o.
0.
0.
0.

0.
1.54F-04
6009E-04
1.83E-03
7.45E-04
1082E-O1
5.56E-03
8.23E-03

ID TITLE
o 21 PARAMS.

5004
5006

8
14
15

2.4 E+06

2.6 F+06
0.4 F+06

4.30F+06
9.59E+05
2.14E+05
4.77E+04
1.07E+04
2.38E+03
5.30E+02
I018E+02

1.23F+06
6.13E+04
3.05E+03
1.52F+02

c
NMAT

1 NNM
7 NNM
~ NNM
1 M7T
I MTN
2 t4TN
3 MTN
4 MTN
1 EG
2 FG
1 FMG
2 VW
‘? FhlG
lEMNF
2EMNF
YEMNF
4EMNF
5EMNF
6EMNF
7EMNF
8EMNF
9EVNF
1EMN13
2EMNR
3EMN0
4FMN13
5EWNR

o. RXSC
o. RXSC
o. RXSC
0. RXSC
t?. RXSC
0. RXSC
o. RxSC
0. RXSC

Pxsc

(7. RXSF
o. QXSF
o. RXSF
o* R)fSF
o. RXSF
0. RXSF
09 RXSF
09 RXSF

RXSF

o, UR+SC
2.48F-04UR+SC
7.68E-04UR+SC
1.?8E-O?UR+SC
9.81E-04UR+SC
2.92E-02UR+SC
5.58E-03UR+SC
9.05E-031JR+SC

UR+SC

1
2
3
4
5
6
7
8
Q

1
7
?
4
5
6
7
Q
Q

1
2
3
4
5
6
7
8
9
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TA8LE 11 (continued)
—

n. n. o.
n. ne o.
n. 0. 0.
n. II* n.
n. n. o.
n. n. o.
0. 0. 0.
0. o* o.
0. 0. 0.

RFSONANCE WFIGHTING FUNCTIONS FOR ZONE
2*05F-02 1.06F-01 3055E-01
3.28F+On 3.93F+O0 4.47E+O0
6.lnF+nn 7.07F+f10 7.18F+O0
5.33F+m 4.5nE+oo 3.67E+O0
1.85F+On 1.61F+O0
3.26F-nl

1.3flE+o0
5.81E+01 3,16E+01

6.13F+nn ?.89F+O0 1*22E+O0
3.27F-07 1.24F-02 3.68E-03

0.
n,

r).
n.

no

n.

0.
n.
n. 3

1
8.53E-01
4959F+O0
7.16F+On
a.14E+m3
8.79E-01
1.83E+01
~.17F-ol
1.46E-03

0.
0.

0.
00
0.
0.
0.

0.

1.58E+O0
4.66F+O0
6.64E+O0
2.6nE+O0
6.15E-01
1.3?F+01
2*3nE-ol
5.89E-04

0. UR+SF
0: UQ+SF
o* UR+.~F
Q. UR+5F
0. LIR+sF

0. UR+5F
0. UR+SF
o. UR+SF

uQ+SF

-..—
2.42F+OORW
5.18F+OOR’#

,> 6.13F+OnRW
2.30F+(MRN

‘4.38F-01R!4
IoOIF+OIR’O
9.&8E-07R’I/
1.87E-04RW

1
2
3
4
5
6
7
8
9

1
2
3
4
!s
6
7
8

8.?lE-05 2.2?F-05 9.onE-06 ‘4.51E-063 RW 9
UNRESOLVED PLUS SMOOTH WEIGHTING FUNCTIONS FOR ZONE 1

...—

1.34F-02 6.79E-02 2.26E-01 5.48F-01
2.26F+00 2.70F+llCl y.nl~+oo ?..46E+ml
6.82E+On 8.94E+O0 8.74E+O0 9.08E+O0
5.77E+on 5.35E+O0 4.20E+O0 3.80E+O0
1.55F+nn 1.31F+O0 1.52E+O0 Q.42E-01
2.231?-01 1.96F-01 1.08E-01 2.90E-02
7.25F-02 4.34E-02 2.2’9E-02 1.37E-02
1.63F-O? 6.69F-04 2.67F-04 1.14F-04
1.alF-n5 2.1OF-O6 2.?5F-06 R.75E-07?

RESONANCE CAPTURE CROSS SECTION FOR MG IN ZONF2
n. 0. f-l.
o. 0. :: n.
(7. 0. 0. n.
0. n. o. n.
n. n. o. n.
(-l. no o. n.
n. n. o. ne

n. no o. n.
n. n. o. n. 7

RFSONANCF FTS.510N CRO%S SECTION FOR MCi IN Z(9NF 2
n. n. o. n.
t?. o. 0. n.
0. 0. 0. n.
t). (). o. n.
o. 0. 0. n.
o. 0. 0. n.
0. 0. 0. n.
0. t). 0. n.
n. n. 0. n. ?

SMOOTH C4PTURF CROSS SFCTION FOR MG IN ZfiNE2
2.4RF-04 ?.02F-04 3.68E-04 4.47F-04
8.08E-04 9.83E-04 1.29E-03 1.87E-03
4.34E-03 4.911?-03 5.28E-03 5.41E-03
5.27E-03 5.39E-03 5.65E-03 6*06E-03
2.02E-OZ 4.59E-02 1.88E-02 1.44E-02
7.61E-02 4.63E-02 1.74E-02 1.44E-02
1.99E-02 2031E-01 3.88E-02 ].76E-02
2.84E-o.2 2.72E-02 2.54E-02 7.96E-02
4.53F-02 5.29E-02 6.57E-02 6.75E-023

SMOOTH FTSSTON CROSS SFCTION FOR MG IN ZONE 2
0. f). o. n.
n. n. o. ne

1.02E+O0 .I.55E+OOSW 1
fi.24E+O0
7.81E+O0
2.54E+O0
6.OIE-01
1.12E-02
6.67E-03
6.73E-05

o.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
o*
o.
0.
0,
0,

5.45E-04
2.72E-03
5.42E-03
6.60E-03
2.02E-02
7.86E-03
1.58E-02
3.78E-02

o.
0.

5;.71E+OOSW”
6.70F+O13SW
2.75F+OOSW
3.66F-015W
6.20F-02SV

.3019F-O?SW
2004E-05SV

,.-— s!~

0.
O*
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.

RXSC
RYSf.
RKSC
RXSC
RYSC
RXSC
RYSC
RYSC
RYSC

RXSF
RXSF
R%SF
RXSF
RXSF
RXSF
RXSF
RXSF
RYSF

. ..—
J3.63E-04UR+SC
3.63E-03UR+SC

.5.?6E-03UR+SC
. .7072E-03UR+SC
._3.19E-02UR+SC
.=7.65E-03UR+SC
. 1.94E-02UR+SC

3.81E-02UR+SC
.,:. UR+sc
. ...-

: -i. UR+SF
0. UR+SF

2
3
4
5
6
7
8
9

1
?
‘3
4
5
6
7
8
Q

1
2
3
4
5
6
7
8
9

1
2
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TABLE II (continued)

n. n. 0. Il.

n. n. o. n.
n. no o. n-

c!. n. o. n.
n. t). o. n.
1-1. 0. 0. n.

0. 3
RFSOkNCF CAPTUR;”CROSS SECTION FOR CL 11”Z0NE2

0. 0. 0. no
n. 0. n.
0. 0. :: n.
n. no o. n.
n. n. o* n.
n. 0. 0. n.
n. 0. 0. r).
n. n. o. n.

t). 0:
REsOhNCE FIssIoN CROSS SFCTION FOR CL Il”20NE 23

0. 0. 0. 0.
n. (). 09 O*
n. 0. 0. n.
n. n. o. n.
0. n. o. n.

n. n. 0. n.
0. 0. 0. n.
n. n. o. n.
t). 0. 0. n. ?

SMOOTH CAPTURF CROSS eFCTION FOR CL IF! Z(INF 2
n. 0. 0. n.
0. 0. 0. n.
0. 0. 0. n.
o. 0. 0. n.
o. 0. 0. n.
0. 0. 0. ne

o. 0. 0. n.
ne n. 00 n.

n. o. n. ~
SMOO% F1SS1ON CROSS ~FCTION FOR CL IN ZONF 2

n. 0. 0. ne

n. n. n. n.
o. 0. 0. n.
0. n. o. n.
n. 0. 0. n.
n. 0. 0. ne

0. 0. 0. n.
n. n. o. n.
0.” n. ‘o. n. *

RFSON&NCF W~?GHT7NG FtlNCTloNS FOR ZONF ?
2.13F-02 101OF-O1 3.70E-01 8088E-ol
3.42F+On 4.1OC+OO 4.66F+O0 4.80F+O0
6.40E+O0 7.43E+O0 7.56E+O0 7.54E+O0
5.64E+on 4.76E+O0 3.8QE+O0 ‘4.33E+o0
1.97E+O0 1071E+OO 10II8E+OO Q.41E-01
3.51F-01 6.02E+01 3.27E+01 109OE+O1
6.36F+O0 3.06E+O0 1.32E+O0 5063E-01

o.
0.
0.
0.
0.
0.

0.
0.
0.
0,
0.
0.
0.
0.

0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
o*
o.
0.
0.
0.

1064E+OO
4.87F+130
7.OIE+OO
2.77E+O0
6059E-01
1038E+01
2.53E-01
6062E-043061F-02 le38E-02 4e121?-03

8.7nF-f?=i
1.64E-03

2017F-05 7e!31E-06 7068E-063
LJNRESOLVED PLUS SMOOTH WEIGHTING FUNCTIONS FOR ZONE 2

1.36=-0? 6.85F-02 2.28F-01 5.53E-01 1.03c+oll
2.2nF+nn 2.73F+O0 3.n5F+oo ~.51F+m7
6.99F+fm 9.IIF+CIO

4.3nF+no
8091F+O0 0.26F+@n 7.97?+on

5.9nr+on 5.47F+O0 4.29F+O0 2.89F+O0 2.61?+Ofl

o.
0.
0.
0.
09
o*

0.
0.
0.
0.
0.
0.
00
0.

0.
0.
0.
o*
o.
0.
o*
0.

o*
09
o*
o.
o*
0.
0.
0.

t).
0.
0.
0.
0.
0.
0.
0.

UR+SF
UR+SF
UR+SF
UR+SF
UR+SF
UP+SF
UR+SF

RxSC
RXSC
RXSC
RXSC
RxSC
RXSC
RxSC
RXSC
RXSC

RXSF
RXSF
RXSF
RXSF
RXSF
RX5F
RXSF
RXSF
RXSF

UR+SC
UR+SC
UR+SC
UR+SC
UP+SC
UP+sc
UR+SC
UR+SC
UP+SC

UR+SF
UI?+SF
UR+SF
UP+SF
UP+SF
UR+SF
UP+SF
UP+SF

3
4
$
6
7
8
9

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
e
Q

1
2
3
4
5
6
7
~

UP+SF Q

2.52E+OORW 1
5.42F+(M7RW 2
6.48E+OORW 3
2.44F+OORW 4
4*70E-OIRW 5
1.04E+01RW 6
1.04E-OIRW 7
2.06F-04RW 8

RW Q

1.56F+OnSW 1
5*8nF+onsw 2
6.85F+OnSV 3
2.83F+OOSW 4



TAELE II (continued)

1.5QF+on 1.35F+00 1.57F+O0 0.74F-01
2.31F-01 2.03F-01 1.12E-01 ~900F-02
7.66E-02 4.69E-02 2m49E-02 1.50E-02
1.81E-03. 7.54E-04 2099E-04 1.29E-04
1.42F-05 ?.12F-06 1.96E-06 6.46F-073

RESONANCE CAPTURF cROSS SFCTION FOR CL IN ZONE3
(). 0. 0. n.
n. n. o. n.

n. n. o* n.
n. no o. n.
n. no (). no
0. 0. !S,58E-05 5.05F-01
5.48E-01 7.42E-01 7.27E-01 8.59E-01
8.44F-01 9.20F-01 1.f)5F+O0 1.14F+O0
1.33F+on 2.63F+O0 1.95E-01 6.25E+O03

RFSONANCF FISSION CRO%S SECTION FOR CL IN ZONF 3
0. 0. o* n.
n. o. 0. n.
0. n. o. n.
0. 0. 0. n.
0. 0. 0. n.
0. 0. 0. n.
n. 0. 0. n.
n. n. o. n.

n. o. n. ?
SMOO?; CAPTURE CROSS %ECTION FOR CL IN ZONE3

3.57E-03 4.55F-03 6.08E-03 8.14E-f33
2.74E-02 4.16E-02 6.51E-02 1.12E-01
1.41E-01 1.34E-01 1033E-O1 1.39E-01
le78F-ol 1.98E-01 2.29E-01 2074E-01
4031F-01 4088E-01 5.45E-01 (5.00E-01
7.43E-01 7084F-01 8.21E-01 3.64E-01
2.7?F-01 2.4?E-01 2.17E-01 I.~OF-01
n. n. o* n.

no Il. o. n. 3
SMOOTH FYSSTON CROSS <FCTION FOR CL IN Z~NF 3

l.lnF+on 1.OIE+OO 1.02E+f10 7.50E-f)l
5.43E-01 5.72E-01 4.81E-01 1.77E-01
I.Z/tF-n? 4.04F-04 o. n.
o. 0. 0. n.

o. 0, o* n.
0. 0. 0. n.
o. 0. 0. n.
o. c). o. n.
t?. n. o. n. ?

RFSONANCF CAPTURF cROSS SFCTION FOR K IN ZONF3
n. n. o. n.
n. n. o. n.
n. n. o. n.
n. n. o. ne
0. n. 0. n.
0. n. n. n.
(). 0. 0. 4.71E-06
1022E-O3 4.08E+O0 6.79E+O0 4075E+O0
6.07E+O0 8.74E+O0 2,04E+ol I040E+013

RFSONANCF FTSSION CROSS SFCTION FOR K IN ZONF 3
0. 0. 0. fl*
n. n. 0. n.

0. n. o* n.
n. 0. 0. n.
n. n. 0. n.
n. n. o. n.

6.23F-01
1015E-O2
7.33E-03
7.74E-05

o.
0.
0.
0.
0.
5.44F-01
8.54E-01
4,24E-01

o.
0.
0.
0.
0,.
0.
0.
0.

1014E-02
1.47E-01
1.49E-01
3.25E-01
6.52E-01
3.32E-01
o.
0.

5.68E-01
2.63E-02
0.
0.
0. “
o.
0.
0.

0.
0.
0.
0.
0.
0.
1.22E-05
9,24E+O0

o.
00
0.
0.
0.
0.

3079F-OISW
6*41F-02SW

,=3.51E-O?SW
2.25E-05SW

SW

0. RxSC
0. RXSC
o. RXSC
o. I?xsc
o. RXSC_
5.?8E-OIRXSC
7.32E-OIRXSC
2.64F+OnRXSC

..- RxSC

o* RXSF
0. RXSF
o. RXSF
0. RXSF
o. Rx$F

0. RXSF
0. RXSF
t). R)!5F

RxsF

1*74E-O?UR+SC
_l.5oE-oluR+sc

,G.1062E-01UR+SC
3.76F-OIUR+sC

.~.00E-OIUR+SC
~ 3003F-OIUR+SC

Q. UR+SC
h. UR+S

UP+SC
,>-

5.63E-OIUR+SF
7.85E-03UR+SF
0. UR+SF
09 UR+SF
0. UP+SF
0. UR+SF
0. UP+SF
0. UR+SS

UR+SF. .

0., Rxsc
o* px~c

0. RXSC
0. RXSC
l). RXS(_
o. RXSC

,-J4.63E-05RXSC
.L.4.35E+OORXSC

RXSC

0. RXSF
0. RXSF
0. RXSF
0. RXSF
0. RXSF
0. R %SF

5
6
7
8
9

1
2
?
4
5
6
7
8
9

1
2
?
4
5
6
7
R
Q

1
2
3
4
5
6
7
II
9

—
1.
2
3
4
5
6
7
8
0

1
7
?
4
5
6
7
8
9

1
2
3
4
5
6

.



TAELE II (continued)

n. n. 0.

3.95E-02 8.78E+O0 9.89E+O0
2.19F+01 !J.OIE+O1 1057E+O1

SMOOTH CAPTIIRF cROSS sFcTION FOR K IN
r). 0. 0.
0. 0. 0.
8.73E-07 le07E-01 1.33E-01
2.OQF-01 2.16F-01 2.18F-01
4.88F-OI 6002F-01 7.13E-01
1.18E+O0 1*31E+O0 1047E+OO
2.52F+tMI 2.88F+O0 3.66E+O0
3.7nF+cm 1.92F+O0
0.

3066E-01
0. 0.

SMOOTH FISSTON CROSS <ECTION FOR K IN
2.61F+OtT 2*46E+O0 2a34E+O0
2.00F+OO 2.03F+O0 1.94E+O0
1.64F+O0 1*59E+O0 1.50E+O0
1.52E+on 1.5?E+O0 1.53E+O0
1.61F+on 1072F+OO 1.82F+O0
2.38E+O(l 2.55E+O0 2.72E+O0
4.15F+on 4.68F+O0 5.89E+O0
6.~7r+nn &.07F+f’10
0.

7.8.4F+O0
0. 0,

RFSONANCF CAPTURE cROSS SECTION FOR CA
o. 0. 0.
0. o* o.
0. 09 0.
0. r). 0.
n. 0. 0.
Il. 0. 0.
n. 0. 0.
n. n. o.
n. n, 0.

I?FCONANCC FT<S1ON C!?OC$ %FrTION WR CA
0. 0. 0.
n. fl* o.
n. n. o.
n. n. o.
n. 0. 0.
n. n, o.
0. Il. 0.
cl. 0. 0.
n. 0. o*

SMOOTH f4PTuRF CROSS %FCTION FOR CA lN
0. ~e o.
n. n. o.
3.42F-04 2.94F-04 2.88E-04
8.81F-04 701’?F-04 2.29E-04
2.17F-03 4.475-04 4.94F-04
1.34F-03 1099E-03 4.94E-03
1.19F-02 7.77E-03 6038E-03
5.86E-O? 6.23E-03 6.83E-03
1.07F-P7 1.15F-02 1.?OE-02

.SMOOT14 FTSSTON CROSS C~CTION FOR CA IN
n. n. o.
n. n. o.
r. 0. 0.
n. nm o.
n. P. 0.
Q. P. o.
0. 0. 0.
n. P. o.

7.68E-04
1.14E+01
~.25E+O03

ZONF3
n.
I091E-02
1.56E-01
?026E-01
8.27E-01
1.68E+O0
7.49E+O0
n.
n, ?

ZONE 3
1.96E+O0
1.83E+O0
1.48E+O0
1.47E+O0
1.94F+O0
2.98E+O0
4.23F+(VI
n.
n. ?

IN ZONE3
f?.
n.
0.
n.
n.
-.
n.
n.
Am ?

IN ZONF ?
n.
n.
n.
n.
0.
n.
n.
n.
Q. 3

ZONF3
0.
1.05?-04
4.45E-04
9.94?-04
5.88E-04
4.13E-02
5.80E-03
7.50E-03
1.47E-023

70NE ?
n.
n.
n.
n.
no
n.
9.
n*

1*99F-03
1.46E+01

o.

4.18E-02
1.80E-01
2.76E-01
9.43E-01
1,94E+o0
~:61E+00

1.88E+O0
1.77E+O0
1.48E+O0
1.46E+O0
2.07E+O0
3.33E+O0
7.38E+O0
o.

0.
0.

0.
0.
0.

0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.

o.

1.54C-04
6.09E-04
1.83F-03
7.45E-04
1.82E-01
5.56E-03
8023E-03

o.
0.
0.

0.

0.
0.
0.
0.

7.02F-O~RXSF
1071E+O1RXSF

RxSF

0. uR+SC
6.35E-07UR+SC
1.94E-OIUR+SC
?*74E-OIUR+SC
1.07F+OOUR+SC
2921E+omJR+sc
6.26E+OC!UR+SC
0. UR+SC

UR+SC

1*94E+OOUR+SF
1069E+OOUR+SF
1*49E+OOUR+SF
1.52E+OOUR+SF
2.23E+OOUR+SF
3.72E+oOUR+SF
9.93E+OOUR+SF
0. UR+SF

UR+SF

0. Rxsc
0. RxSC
o* RXSC
o* R Xsc
o. RXSC
0. RXSC
o* RXSC
0. RXsc

RXSC

0. RXSF
0. RXSF
o* RxSF
0. RXSF
o. RXSF
09 RXSF
o. RXSF
0. I?XSF

RXSF

04 UR+Sr
Z.48F-OhUR+SC
7.68E-04UR+SC
1.38E-O%IR+SC
9.81E-04UR+SC
2.92F-07UR+SC
5.58E-03UR+SC
9*05E-03UR+SC

UR+SC

(). UR+SF
o* UR+SF
0. UI?+SF
0. UR+SF
0. IJR+SF
o* UR+SF
o* UR+SF
0. UR+SF

7
8
9

1
2
3
4
5
6
7
8
Q

1
2
3
4
5
6
7
R
9

1
2
3
4
5
6\
7
8
Q

1
7
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

1
2
9
4
5
6
7
8

15



TABLE II (continued)

no n. o*
RESONANCF WFIGHTING FuNCTIONS FOR ZONE

2.05F-07 1.06E-01 ‘3.55E-01
3.28F+On’ 9a9?E+oo 4.47E+O0
6.10~+mn 7.07C+O0 7.185+PCI
q.??r+fln 4.50~+oo 3.67?+00
1.85F+Ofl I061E+O0 1.313E+oo
?026E-01 5.81E+01 3.16E+01
6.l?F+no 2.8QF+O!3 1.22E+O0
3.27C-Q2 1.24F-02 3.68E-03
8.21F-n6 ?.?3F-05 oennE-06

n. ?

3
8053F-01
4*591E+no
7.16C+O(l
-.14F+n~
8.79F-01
1.83E+01
~.17E-01
1.46E-03
~.51F-06?

UNRESOLVED PLUS
1.’34C-O7
2.26F+0n
6.82F+f)n
5.77~+ofl
1.55~+0n
2.2?C-07
7s25F-P7
1.63F-n?

SMOOTH WEIGHTING FUNCTIONS FOR ZONE
6.7QF-02 2.26F-01 ~.48F-01
2.70F+O0 3.PIF+OO *.46F+O0
8.94E+O0 8.74E+o0 9.08E+O0
!3*35F+O0 4e2nE+O0 **80E+O0
1.’3IF+OO 105?F+OO 0.42F-01
1.96C-ol 1.nf3F-cl] 7.90’=-n2
4.q4F-@7! 2.2QE-P2 1.37P-OZ
6.69F-04 2.67F-04 1.14F-04

107

P*O

0.0
n.(-)-

1.0

3.0
5.0
7.n
9.0
Ilon
13.0
15.6
17.0
19.n
zl.~
7-lan
75.0

1.58E+O0
4.66E+O(I
6.64F+n0
2.60F+Il(l
6.15F-01
1.33E+01
2030E-01
5.89F-04

3
1.02E+O0
4.24F+O0
7.81E+O0
2.54E+O0
6.015-01
1.125-02
6.67F-n?
6.73F-05

4.0
lln4
7
71f)a
n
k

n.06
n.07

104 0.1
104 O*3
104 095
104 0.7
104 0.9
104 101
104 1.3
104 105
104 1*7
104 1.9
104 2.1
]04 ?.?
104 7*5

15.0
?102
8
8104
1
5

0.0
0.01

102 0.01
102 0.03
102 oon5
102 O*O7
102 0.09
]02 0.11
102 0.13
]0.2 0015
102 0.17
102 o.1~
102 0.21
102 o.2~
102 0.25

20’2Q.o
-33
93
0?
o
~~

n.05
3
103 7.0
103 4*O
103 6.0
103 8.0
10? IO*O
103 12.0
103 )400
1P3 16.0
103 18.0
103 70*@
103 ?200
107 74.0
10’3 76.@

15.0

2

0.04

io4 0.2
104 O*4
10fJ 0.6
10& 0.8
104 1.0
104 1.2
104 1.4
104 1.6
104 1.8
104 2.0
104 2..2
]04 2.4
104 2.6

.

UR+SF 9

~ 5b42E+0tIRW
“T.18E+onRw

6.I?F+OORW
‘2_.?CfF+OORW

4.38F-OIRW
1.oIE+OIRW
9e48F-02RW

;;k~.87F-04RW
RW

1.55F+OOSW..
.. 5.71F+oosw
; 6i-70E+OOSW
_2_.75E+OOSW

.“-3.66E-O]SW
;J5,20F-09SW
!>3.lQF-O?SW
._2.04F-O~SW

~rA_..
?,

. .?— ?

? _=——
*.

“~.n

IQZ o.n2
102 6.04
102 0.06
102 o*n8
102 0.10
102 Q*12
102 6*14
102 0.16
102 0018
102 0.?0
102-0.22
lr2 O*74
lt2 0.76

,..-
,“-

,.

:.

,-

Sw

.
1
2
3
4
5
6
7
8
0

;
3
4
5
6
?
8
9
R

M4
Mz
MB

0 1 Mc
7 Mc
1 X&lo
2 XMD
1 PHI
2 PHI
3 PHI
4 PHI
5 PHI
6 PHI
7 PHI
8 PHI
9 PHI

10 PHI
11 PHI
12 PHI
I? PHI
14 PHI

.

16
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TABLE III

SAMPLE PROBLEM OUTPUT

ENDF/6 TAPE I. D. ~ 1304 LIBRARY TAPE PREPAREDFOR LAPH SAMPLEPROBLEH ON 13JANUAR~19?0.

LAPti PROBLEM 10= 71168 SAMPLE PROBL. 3 ZONE, 5 MAT. 9 INTERVAL, GAMM;sSOURCE
INTEGER PARAMETERS NGG NFO NsG IZM IM

11
MCR NH NPM IRES

5Z
~MO too

RENoRM CONST 1

1.0000E*lz

NO MATSIZONE 3

NUMBER OF N~cLIOES IN E~CH ZONE
3

ZONE NUHBER..OF NUCLIOES
1 1
z 2
3 3

NNMARRAY 12
1 5ooi 2

NUCLIOE SEOfiENCENUH% NUCLIOE
1---------------- 5001
z---------------- 500Z
3---------------- 5004
&--------------- 5004
5---------------- 5005
6---------------- 5006

MZT ARRAY 6

i i 13

MTN NUMBERS 18
110 10Z 5

NUCLIOE SE~tENCE NUMBE~4 “MT ;tJMBERS
1 110
2
3

102
56

4 0
5 -1
6 15

EGAMMA EAR 11
13.SOOOE*06 6,0QOOE*06 6.5000Eeob305000E.06Z.8000E.06 Z.+OOOE.06 Z.OOOOE.OA
4.5000E+05

10660iJE.061.iOOOE*067.0iiO@04

Z6 3 9 9 6 18 9 1 0 21

Sooz 3 SO04 i !300i 5 6605

1 i 1

8 ~
5: 5; o -1

78 9 10 11 lZ 13 14 51 5Z 53

lii
1s

11 lZ

GAMMA OouNos 12

1.0000E*07 7.0000E*06 5.0000E*06 4.0000E*06 3.0000C*06 Z.6001jE.06 z.2000E*06 1.lli05E*06 1.3500E*06 900600E*OS
5.0000E*05 4.0000E+OS

NEUTRON FINE ’53
1.5000E*07 i.1700E*O? 9.ioOoE*06 7.0900E.06 5.5zooE*06 4.3000E.06 3.3sooE.06 Z.qiojE.06 2,0300E.06
1.?300E.06 9.5900E.05 7.6700E.05 5.8200E.05 4.5300E.05 3.5300E.05 2.7500E.05 Z.]40n E.05

1.5800E*06

1.o1OOE+O5 7.8700E*04 6.1300E*04
1.6700E*05 1.3000E+05

4.7700E.04 3.7 ZOOE+04 2.9oOOE.04 2. Z600E.04 l,760~E.04 1.3700E.04 l.oroqr+os

8.3000E.03 6..66 oOE*o3 5.0300E.03 3,9 ZOOE.03 3.0500E.03 Zo3800E.03 1C8500E.03 10~400E+03 181 ZOOE.03 11.7400E.oz
6.81 OOE. O2 5.3000E*OZ 4.1300E+oz 30 ZZOOE.0Z Z.51OOE*OZ 1.9500E.02 1.5 ZOOE*OZ 1.1800E*OZ 9.2 ZOOE*01 7.1800E.01
5. S900EO01 603500E*01 3.3900E*01

NEU7RON BRO 27
1.5000E*07 9.1 OOOE+O6 5.5 ZOOE*06 3.3500E.06 2.6i OOE*06 1.2300E.06 7.4700E. os 4e5301jE*OS Z.7500E*OS i.6;OoE.05

1.0100E*05 6.1300E*04 3.7200E*04 z. Z600E*04 1.3700E*O$ 803000E*03 5.0300E.03 300500E*03 1.13500E*03 l.l ZOOE*03
6.81 OOE. O2 4.1300E*02 Z.51OOE*O2 1.5 ZOOE. OZ 9, ZZOOE*Ol 5.5900E*01 303900E*Ol

ERRoR IN THE EFFEc71VE AVERAGE ENERGY INPU7 FoR QROUP 10
THE VALUE EGII)= 7.0000 OOE.04 SHOULO LIE BETwEEN THE BOUNDARIES EMQ(I)= 9.000000E~05 ANO EMGli*i)= 50000000E+05
THE MIOPOIN7 OF THE ENERGY INTERVAL HAS BEEN USEO. EG(II HAS BEEN RIZPLACEO BY 7.000000E*05

RESONANCE CAPTURE CROSS SECTION FOR NA IN ZONE1

RXSC 5Z
o. 0. 0. 0. 0. o. 0. 0.
0. 0. 0. 0. 0. 0. :.
0. 0. 0. 0,

0.
0. 0.

0.
● o.

0. 0. 0. 0. 0. 0.
0. 0.

0.
0. 0. 0. 0. 0. 0.

0. 0.

RESONANCE FISSION cROSS SECTION FOR NA IN ZONE 1

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
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TABLE III (continued)

RXSF 52
0. 0. 0. 0. 0. 0. 0. 0. 0.
0,

0.
0. 0. 0. 0. 0. 0. 0. 0.

0.
0.

0. 0. 00 0. 0, 0. 0. 0. 0.

0. 00 0. 0. 0. 0. 0.
0.

0. 0. 0.
0, 0. 0, 0. 0. 0. 0. 0. 0.

0. o*

St100IH CAPIURE cROSS SECTION FOR NA IN ZONE 1

Sxsc 52

0.
1.54002.-06 ~S4800E-04

o. 0. 0. 0.
3.4200E-04 2.9400E-04 2. WOOE-04 4.4500E-04

1.0500E-04
~Zo900E-04 +;6Ro~E-04 lg8iooE-04 7.l~ooE-04

2.2900E-04 3.9400E-06 1.8300E-03 1.3800E-03 2.1700E-03 4.+700E-04 4.940 QE-04 5.8801)E-04 7.4500E-0+ 9.@100E-04
1.3+ OOE-03 1099ooE-o3 4.9400E-03 4.13 QoE-02 1.8200E-01 209200E-02 1.1900E-02 70?7Q@-03 6.3eQoE-03 S.QOOOE-03
5.5600E-035,5800E-035.6600E-036,2300E-036.8300E-037.5000E-038.2300E-039.0500E-031.0200~-02161500E-02
1.3000E-021.4700E-02

SMOOTH FISSION CROSS SECTION FoR NA IN ZONE I

SXSF

K
52

0.
0.

0.
0.
0.
0.
0.

0,
0.
:0

.
0.

0.
0.
0.
0.
0.

0.
o*
0.
0.
0.

0.
0.

0.
0.
0.
0.

0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
00
0.

0.
0.
0.
0.

0.
0.
0.

RESONANCE wEIGHTING FUNCTIONS FOR zONE 1

RU
2,0500E-02 l.% OOE-Oi 3.5500E-01 2..53 OOE-O1 1,5800E*o0 2.4200E.00 3,2800E*o0 3.?300E*Q0 4.47 QoE*QQ 4.@E*oQ
4.6600E*O0 5.1800E*O0 6.10 OOE*OO 7.0700E*O0 7.1800E*O0 7.1600E*O0 6.6400E*o0 601300E*QQ 5.3300 E’o13 4*sOo0E*oo
3.6700 E.0(1 3.1400E.00 2.5000E*o0 2.3000E*o0 1.8500E*OQ 1.61 OOE. OO 1.3000E*O0 8.7900E-QI 6.15 QQE-Q1 4.?80QC-ol
3.2600E-0~ 5.81 OOE*O1 3.1600E*01 1.8300E*01 1033 OOE*O1 1. OIOOE. O1 6.1300E. oo 2.8?l)9E*o0 1.2200E*O0 5.1700E-01

2.3000E-01 9.4800E-02 3.2700E-02 1, Z400E-02 3.6800E-03 1,4600E-03 5.2.900E-04 1.8? OOE-04 8.21 OOE-O5 2.2300E-05
9.0000E-06 3.5100E-06

UNRESOLVED PLUS SMOOTH WEIGH71N(3 FuNcTIONS FoR ZONE 1

w
1.3400E-02 6.?;OOE-02 202600E-Oi 5.4aOOE-01 1.0200E*O0
4.2400E*o0 5.71 OOE*OO 6.8200E*O0 8.9400E*O0 8.7400E*O0
4.2000E*O0 3.8000E*O0 2.5400E*O0 2.7500Eoo0 1.5500E*O0
2.2300E-01 1.9600E-01 1.0800E-01 209000E-02 1.1200E-02
6.6700E-03 3.1900E-03 1.6300E-Q3 6.6900E-04 2,6700E-04
2.3500E-06 8.2500E-07

ZO?;,)~E+O~ 3. QiOQE*OO 3,4i00E*00
6.7~,39E*OR 5.7700E*o0 503500E*O0
9.42 DoE-01 6.o1ooE-O1 306600C-01
4.~400E-02 2.2900E-02 1.370 DE-02
2,04 Q~E-LIS 1.31ooE-o5 3.1900E-06

105sOOE*00
9.0800E*O0
103100E*O0
6.2000E-02
1,1400E-04

2.2600E*O0
7.81 QOE*OQ
1.5200E*O0
7.2SOOE-O?
6.7300E-os

RESONANCE cAPTURE cROSS SECTION FOR MQ IN ZONE2

RXSC 52 “
o. 0. 0. 0. 0.
0. 0. 0. 0, 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0. 0. 0. 0.
0. 0.

RESONANCE FISSION cROSS SECTION FOR M(? IN ZONE 2

RXSF 52
0. 0, 0. 0. 0.
0. 0. 0, 0. 0.
0. 0. 00 0. 0.

0. 0, 0. 0. 0.
0. 0. 0. 0. 00
0. 0.

SMOOTH cAPTURE cROSS SECTION FOR MG IN ZONE2

o.
0.
0.
0.
0.

0.
0.
0,
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0s
o.
0.

00
.- 0.

0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0,
0.

0.
0.
0.
0.
0.

Sxsc
2.4800E-04 3.% OOE-Q4 3.6800E-04 4,4700E-04

2.7200E-03 3.6300E-03 4.3400E-03 4.91 OOE-O3
5.6~OOE-03 6.0600E-03 6.6000E-03 7.7200E-03
7.6100E-02 4,6300E-02 1.7400E-02 1.4400E-02
1.51300E-02 1.940 QE-02 2.13400E-02 2.7200E-02

6.5700E-02 6.7500E-02

5.4500E-o;
So2aooE-03
2.0200E-02
70860 QE-03
2.5400E-02

606300E-04
5.41 OOE-O3
4. S900E-02
7,6SOOE-03
2.9600E-02

8.0800E-04
5042 QOE-03
1088 OOE-O2
1,9900E-O?
3.7 COOE-02

9.a2101jE-04
Se3(,0@E.03
le44Jl~E-Q2
2,3j.ooE-Oi
3.01 00 E-o.E

1.2900E-03 1.870 jE-03
5.2700E-03 5.3900E-03
2.0200E-02 ~,1900E-02
3.8 EOh E-02 1076 OOE-O2
4. S300E-02 5.2900E-02

SMOOTH fISSION cROSS SECTION FoR 14G IN ZONE 2

6XSF 52
0.
0.
0.
0.
0.

0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

0. 0. 0. 0.
0. 0. 0. 0.

09 0.

0.
0.
0,
:.

.

0.
0.
0.
0.
0,

0.
0.
0.
0.
00

0. 0.
0. 0.
0. 0.
0. 00 .
0. 0.

RESONANCE cAPTURE CROSS SECTION FOR CL IN ZONE2

RXSC 52
0.
0,

0.
0,

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.

0.
0.
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TABLE 111 (continued)

o. 0. 0.
::

0.
0,

0,
0, 0.

0.
0.

0.
0.

0. 0. 0.
0.

0,
0.

RESONANCE FISSION cROSS SECTION FOR CL IN ZONE 2

0, 00 0.
:: 0. 0, 0.
0, 0. 0. 0..

. RXSF 52
0. 0. 0. 0.
0. 0. 0. 0,
0. 0. 0.
0. 0. o* i:
o. 0. 0. 0.
o* 0,

0. 0,
o* o.
0. 0.
0. 0,
0. 0.

0. 0. 0. 0.
0, 0. 0. 0.
0. 0, 0.
0. 0. 0, %

o. 0. 0. 0.

SMOOTH CAPTURE CROSS SECTION FoR CL IN ZONE 2

Sxsc 52
0. 0. 0. 0.
0. 0. 0. 0.

0. 0,
0. 0,
0. 0.
0. 0.
0, 0.

0. 0, 0.
:: 0. 0. 0.
0. 0. 0. 09
0. 0. 0. 0.
0. 0, 0. 0.

0. 0, 0. 0;
o. 00 0. 0.

0. 0. 0,
:: 00

5M001H FIssIoN CROSS SECTION FOR CL IN ZONE 2

Sxsr 52
0. 0. o* o.
0. 0. 0. 0.
0. 0, 0. 0,
0. O* o. 0.
0. 0. 0. 0,
0. 0.

0, 0. 00 0.
0. 0. 0. 0,
0. 00 0. 0.
0. 0. 0. o*
o, 0. 0. 0.

0. 0.
0. 0.
o* o.
0. 0.
0. 0.

RESONANCE i4EIGHTING FUNCTIONS FOR ZONE 2

RU
2.i300E-02 l.?~OOE-OI 3.7oooE-oi 808800E-01
4.8700E.00 5.6200E.00 6.4000E+o0 7,4300E.00
3.8900E*o0 3,3300E*o0 2,7700E.00 2.4400E*o0
3.51 OOE-O1 6.0200E*OI 3.2700E.01 1.9000E.01

2.5300E-01 1.0400E-01 3.61 OOE-O2 1.3800E-02
7.5100E-06 2.6800E-06

3.4200E.0~ 4,r,jOoE*o~ 4,6600E+o0 4,8~oo E+O0
7.01 OoE. OQ b.4800E. OQ 5,6400E*o0 4.7$ OOE*O0
1038 OOE*OQ 9.~iObE-0~ 6.5900E-01 4.7000E-01
6.3600E.00 3.0600E.00 1.3200E*o0 5.6300E-01

1.6400E*O0 2.5200E*O0
7.5600E.00 7.5600EtO0

1,9700 E*OI) 1,71 OOE*OO
1.3800E*01 1,0400E.01
4,1200E-03 1.6400E-03 6g6200E-04 2~i60iJE-04 8~7000E-05 29iiooE-05

UNRESOLVED PLUS SMOOTH WZIG14TING FuNcTIONS FOR ZONE 2

Sw
1.3600E-02 6.~~OOE-02 Z.2800E-oi 5.5300E-01 l. O~OOE*OO 1,5600E*o0
4.3000E*o0 5.8000E*O0 6.9300E*o0 9,11 OOE*OO 8.91 OOE*OO 9,2600E. Oo
4.2~ooE*oQ 3.8900E*oQ 2.61 OOE. OO 2.8300E*O0 1.5900E*O0 1035 OOE*OO
2.3100E-oi 2.0300E-01 1.1200E-01 3.0000E-02 1.1500E-02 6,4100E-02
703300E-03 3,5100E-03 1,8100E-03 7,5400E-ob 2.9900E-04 1.2900E-04
1.9600E-06 6.4600E-07

RESONANCE CAP7URE cROSS SEC710N FOR CL IN ZONE3

2.2800E*o0 207300 E.0Li 3. OSOOE*OO 3.i~OOE.00
7.9700E.0~ 6.850 QE*OQ 5.9000E*O0 5.4700F*O0
1.5700E400 9,7400E-01 6.2300E-01 3.?900E-01
7,6600E-02 4$6900E-02 2.4900E-02 l*? OoOE-02
7,7400E-05 2.2500E.05 1,4200E-05 3.1200E-06

Rxsc 52
0. 0. 0.
0. 0. 0.

0. 0. 0. 0, 0. 0. 0.
0. 0, 0.

0;
o.

6; 09
0.

0.
0. 0.

0. 0.
0.

0. 0.
$4800E-Oi

o.
5.5800E-05 5.0500E-01 5.4400E-Oi 5, Z800E-01 7*420 aE-oi a.5900E-ol

8.5400E-oi !:3200E-oi
7.2700E-01

8.4400E-01 9.2000E-01 1.0500E*O0 1.1400c+O0 4.2400E-01 2.6400E*O0 1.3300E+O0 2.6300E.00

1.3500E-01 6.2500E*O0

RESONANCE FISSION cROSS SEC710N FOR

RXSF 52

CL IN ZONE 3

0.
0,
0.
0.
0.

0.
0.
0.
0.

:0

0:
0.
0.

0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.

0. 0.
0. 0.
0, 0.
0. 0.
0, 0.
0.

0. 0,
0. 0.
0. 0.
0. 0.
0. 0.

IN ZONE3

o.
0.
0.
0.
0. 0,

SMOOTH CAP7URE cROSS SECTION FoR CL

Sxsc 52
3.5700E-03 4.5500E-03 6.0800E-0~
A.4700E-01 1.5000E-o J 1.6100E-01
2.2900E-01 2,7400E-01 3.2500E-01

●

✎

8.1400E-03
1,3400E-01
3,7600E-01

3.6400E-01
o.

1.1400E-0~
I,3300E-01
4.31 OOE-O1

3.3200E-01
o.

1,7400E-02
1.3900E-01
4.8800E-01

3.0300E-01
o.

2,7400E.02
1,4900E-01
5,4500E-01

2.7200E-01
o.

4.i60.j E-Oj
1.6? OOE-01
6.0000E-0}
2,4300E-01
o.

6,51ooE-O2
1,7800E-01
6.5200E-01
2.i700E-ol
o.

i.i20~E-01
1,9 QOOE-01
7.0000F-01
io3000E-ol
o.

7.4300E-01 7.8400E-Oi 8.2100E-Oi
o* 0. 0,
0. 0.

SMOOTH FISSION cROSS SECTION FOR CL IN ZONE 3

SXSF 52
l.i OOOE*OO i.oiOOE*Oo 1.0200E*o0
2.6300E-02 708500E-03 1.2400E-03
o. 0. 0.

5.62.00E-Oi
o.
0.
0.

5.?20il E-oi
o,
0.
0.

.$:sloo E-oi

o.
0.

. .
1.770 i)E-oi
o.
0.
o*

7. SOOOE-01
4.0400E-04
o.
0,

S,6300E-01
o.
0.
0,

5.4300E-01
0,
0,
0.0. 0. 0.
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TABLE III (continued) 4.. —

0.0. 0. 0.
0. 0.

RESONANCE CAPTURE cROSS SECTION FOR

RXSC 52

0. 0. 0.
0. 0. 0.
0. 0. 0.
0.
1.2200E-05 ~:6300E-05 !:2200E-03
2.0400E*01 1.6000E*01

REsONANCE FISSION cROSS sECTION FOR

RXSF 52
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0, 0.

0. 0. 0. 0. 0.
.—

0.

.

.

K IN ZONE3

o.
0.
0.

:. 0. 0.
0. 0.

0: 0. 0.
0. 0,
4.o@ooE.00 ::7900000 407500E*O0

o.
0.
0.

‘t2400E*oh

:.

0:
0.
6.0700E*O0

o.
0.
0.
4.7i O$E-06
8.7400E.00

K IN ZONE 3

0. 0. 0.
0. 0. 0.
0. 00 0.
0. 0,
e,~@.oo~.oo 8:e900E*oo 1.1400E*01

o.
0.

0.
0.

0,
0.

0.
0.
0.
7.6~OOE-04
5oO1OOE*O1

o.
0.
1.4600E.01

o. ~
o. .-’.-
1.71 loE*oi

o.
0.-
2.lSOOE*O11.9900E-03 7.0200E-03 3.9500E-02

1.5700E*01 3.2500E*O0

SMOOTti CAPTURE cROSS SECTION FoR K IN ZONE3

Sxsc 52
0. 00 0. 0. 0. 0.
4,1800E-02 6.3500E-02 8.7300E-02 1,0700E-01 1.3300E-oi 1,5600E-01
Z.1800E-01 2.2SOOE-01 2.7600E-01 3.7400E-01 4.8800E-01 b,0200E-ol
1.1800E*O0 1.31 OOE*OO 1.4700E.00 1. b800E*O0 1,9400E*O0 2.21 OOE*OO
4.61 OOE*OO 6.2600E*O0 3.7000E*O0 1.9200E.00 3.6600E-01 O.
0. o*

io?iooE-02
2.l~oof-ol
1.0700E*O0
2.4900E*O0
o.

o*
1,8000E-01
7.1300E-0)
2.5200E*00
o.

0, 0.
1.940 QE-0~ 2.0900E-Oi
8,2700E-d] 9.4300E-01
2.8aoo E*oo 3,6600E*O0

o. 0.

SMOOTH FIsSION cROSS SECTION FOR K IN ZONE 3 ,.
SXSF 52

2.6i OOE*O0 2.4600E*O0

1.7700E*o0 1.6900E*O0
1.5300E*O0 1.4700E*O0
2.3800Eeo0 2. S500E*O0
7.3800E*O0 9.9300E*O0
o. 0.

2.3400E*o0 1.9600E+o0 1.8800E.00 1.9400E*O0 2.0000E*OO 2.0300 E*oij 1.9400E*o0 i. S300E*O0
1.6400E*o0 1.5500E*o0 1.5 QOOE*O0 1,4800E.00 1.4800E*o0 1.4900E*o0 1.5200E*O0 10 S300E. OO
1.+600E.00 1.5200E.00 1.61 OOE. OO 1.7200E.00 1.8200E.00 1.9400E.00 2.0700E*O0 2,2300E*O0
2,7200E.00 2.9800E.00 3,3300E*O0 3.7200E.00 4.1500E*O0 4.6800E*O0 5.8900E*O0 4.2300E.00
6. S1OOE*OO 6,0700E.00 2.8400E*O0 O. 0. 0. 0, 0.

SECTION FOR CA IN ZONE3 :-RESONANCE CAPTURE cROSS

RXSC 52
0. 0.

0. 0,
0. 0.
0. 0.
0. 0.
0, 0.

RESONANCE FISSION CROSS

RXSF 52
0. 0.
0. 0.
0. 0.
0. 0.
0, 0.
0. 0.

0, ‘“
o.
0.
0. ,
0.

0.

0.
0.
0.
0.

SECTION FOR

o.
0.
0.
0.
0.

0, 0.

0. 0.
0.
0. i
o. 0.

0.

0.
0.
0.
0,

0.

0.
0.
0.
0.

0. 0,
0. 0.
0. 0.
0. 0.
0. 0,

CA IN ZONE 3

0. 0.
00 0.
0. 0.
0. 0.
0. 0.

0.
0.
0.
0,
0.

0.
0.
0.
0,
0.

0. ‘
o. -
0.
0.
0.

0.
0.
0.
0.
0.

0,
o*
o.
0.
0,

SMOOTH CAPTURE cROSS SECTION FOR CA

Sxsc 52

IN ZONE3 . ..

0. “.
7.6 ROOE-04
5. EROjE-04
7,?70~E-03
9.0500E-03

o. i.osoiE-04
8.8100 E-O4 7.1goo E-04
7.4500E-04 9.8~OOE-04
6.3800E-03 5,@o09E-03
1.0200E-02 1,1500E-02

o.
2.9400E-04 !:8800E-04
1.3800E-03 2.1700E-Oq
4.1300E-02 1.8200E-01
6.2300E-03 6.8300E-03

o.
4,4500E.04

4.4700E-04
2.9200E-02
705000E-03

i:0900E-Oi
4.9400E-04
1,1900E-02
8.2300E-03

o.
1.5400E-04 ;:4800E-04 %4200E-04
2.2900E-04 3.9400E-04 1.8300E-03
1.3400E-03 1.9900E-03 4.9400E-03
5,5600E-03 505800E-03 508600E-03
1.3000E-02 1.4700E-02

IN ZONE 3SMOOTH FISSION CROSS SECTION FOR CA

SXSF 52
0.
0.
0.
0,
0.

0. 0,
0. 0.
0.
0. 8:
0. 0.

0,
0.
0,
0.
0.

0.
0.
0.
0,
o*

o.
0.
0.
0.
o.

0.
0.
0.
0.
0.

0. 0. 0.
0. 0. 0.

0. 0.
0, :: 0.
0. 0. 0.
0. 0.

9

bRESONANCE MEIQHTINO FUNCTIONS FOR zONE 3

RU 52
2,0500E-02 1.0600E-01 3.s500E-01 0,5300 E..ol 1.5800E+O0 2.4 ZOOE. OO 3.2800E.00 3. \]30~E*O$ 4.4700E*o0

6,1 OOOE*OO 7.0700E*o0 ?.lLIOOE*OO 7.1600E*O0 b.6400E*O0
4. S900E*O0

4.6600E*O0 5.1800E*O0 6,1300E.00 5.~300E*O0 6.5000E*O0

3. b700E*Oo 301+ OOE*O0 2.6000E*o0 2.3000E.00 1.8500E*o0 1.61 OOE. OO 1,3000E.00 8. TQo OE-oi 6.1500E-01 4.3800E-01
3.2600E-01 5.81ooE*O1 3.1600E*01 1.8300E.01 1,3300E*01 1. O1OOE+O1 6,1300E*o0 2.41900E*O0 1.2200E*O0 S,1700E-01

2.3000E-01 9.4800E-02 3.2700E-OZ 1.2400E-02 3.6800E-03 1.4600E-03 5,8900E-04 1. I1700E-04 8.21ooE-OS 202300E.05
9.0000E-06 3.5100E-06
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TABLE III (continued)

UNRESOLVED PLUS sMOOTH UEIQHTIN9 FuNcTIONS FOR ZONE 3
●

SW

1.3400E-02 60:; OOE-02 2.2600E-Oi 5.4600E-01 1.020011.00 A. SSOOE.00 2.2600E*OQ 2,?~OOE*O~ 3. O1OOE*OO 3.4600E*O0
4.2600E+o0 S,7100E*O0 6,8200E*O0 8,9400E.00 11.7400E*O0 9. OnOOE*OO 7.8100g. oo 6,7000E*OQ 5,7700E*O0 S,3500E.00
4.2000E*o0 308000E*o0 2.s400E*o0 2.7500Eoo0 1.5 SOOE.00 1.31 OOE*OO 1,5200E*O0 90420 QE-01 6.0100E-01 3.6600E-01
2.2300E-01 1.9600E-01 1,0800E-01 209000E-02 1.1200E-02 6,2000E-02 7,2 SO OE-02 4,3400E-02 2.2900E-02 l,3700E-02
6.6700E-03 3.1900E-03 1.6300E-03 6.6900E-04 2.6700E-04 1, L400E-04
2.3500E-06 8.2 SO OE-07

6.7300E-os 2.0405E-05 1.31 OOE-OS 3.1900E-06

.

RADII
o. i.::ooE*oo 2.0000E.00 3.0000E*OO

2

6.0000E*OO

2

9,0000E*O0

2

..
l.loOoE+oi

3

1.3000E*01

3

i.5600E. oi4.0000E*OO

2

ZONE NUMBERS

1
9

i

3

8

9

7

9

1

9
6.0000E-02

234

1.0000E*OO
2.13000E*oo
3.0000E-01
4.0000E-01
5.0000E-0~
6.0000E-01
7.0000E-02

8.0000E-02

i

MIXTURE NOS

7

MIX TABLE

7

MIX COMMANO

o

MIX DENSITY
o.

NEUTRON FLUX

1.0000E*OO
2,0000E.00

3.0000E*OO
4.0000E-o&
5.0000E-Oi
6.0000E-01
7.0000E-01
8.0000E-02

9

8 8 8 Q 9 9

50
1

0.

2 3 0 64

500000E-02 4,0000E-02 o, 3.0000E-02 2.0i OiE-02 1.0000E-OZ

1.idO&E-02
2.oQOOE-02
4,qo OOE*O0
5, QQOOE. OQ
6.0000E*OQ
7.0000E-01
8.0000E-O;
9.o~OtjE-0]
1. OQOOE*OO
1,1 QOOE-01
1.2q09E-ol
1.4n OOE*Ol

1.0000E-02
3.0000E*oo
4. OQOOE*OO
S.0000E*OO
6.0000E-01
7.0000E-01
8.0000E-01

9.0000E-01
1.0000E-01
1.1oOOE-O1
1.3000E*01
1.4000E*01

2ootiooceoo
3,0900E+O0
4. OQOOE*OO
5.0 Q09E-01
6.0000E-01
7. OQOQF-01
8.o~OOE-01

9. OQOOE-02
1. OQOOE-01
1.2 QOOEb01
1.3c OOE+01
1.4000E*01

1,0000E*oo
2.0000E-01

3.0000E-01
4.0000E-01
5.0000E-01
6.0000E-02
7.0000E-02
9.0000E.00

l.ooOoE-oi
2. OoOOE-0~
3.0000E-01
4@ooooE-02
S.0000E-02
7.0000E*OO
8.0000E*OO
9.0000E.00
1.0000E*OO
1.1oOOE*OO
1.2000E*O0
1.3000E+O0

1.0000E-01
2,0000E-01

3.0000E-02
4,0000E-02
6,0000E*O0
7,0000E+O0
8.0000E*OO
9,0000E-01
1.0000E*OO
1.1 OOOE. OO
1.2000E*O0
1.3000E-01

1.0000E-01
2.0000E-02
3,0000E-02
S.0000E+OQ
6,0000E.00
7.ooOOE*Oo
8,0000E-01
9,0000E-o!
A.0000E*oo
1,1 OOOE+OO
1.2000E-01
1.3000E-01

i.000oE*ol
1.1oOOE*OI
).2000E*01
1,3000E*O0

l;oo OOE*O~
1.1 OOOE*O1
1.2000E*O0
1.3000E*O0

1,4000E*o0
105 OOOE*OO
1.6000E*O0
1,7000E*O0
1.8000E-01
1,9000E-01
2,1000E+O~
2.2000E*01
2.3000E.01

1,4000E.00
I,5000E*O0
1.6000E-01
1.7000E-01
1.9000E*o I
2.0000E*OI
2.10 OOE*OI

1.4000E*o0
105000E-01
1.6000E-01
1.8000E.01
1.9000E*01
2.0000E*O1
2.1 OOOE*OO

1.4000E-01
l, SOoOE-0~
1.7000E+01
1,8000E*01

1.9000E*01
2.0000E+OO
2.10 OOE*OO
2,2000E*O0
2.3000E*o0
2.4oooE-oi
205000E-01

1,4000E-01
1.6000E.01
1.7000E*01
1.13000E*01

1,5000E+01
1.6000E.01

li5iOiE*Oi
1.6 QOOE.01
1.7 QOOE*OQ
1,8000E*O0

1;5000E*01
1.6000E*O0

1.5iooE*oo
1.6 POOE*O0
1.7000E*00
1,8000E+O0
1.9~ooE-ol
2. OQOOE-01
2.2~ooE+o~
2.3 QOOE*01
20*900C*01
2,5 QOOE*O0
2.6000E+O0

1.70006.01
1.8000E.00
1.9000E*O0
2.0000E*OO
2.1 OOOE*OO
2,2000E-01
2.3000E-01
2.5000E*01
2.6000E.01

1.7000E*o0
1.8000E*O0
1.9000E*o0
2. QoOOE-01
2.1000 E-O1
2.3000E*01
2.4000E*01
2.5~ooE*ol
2.6000E*O0

1.9000E*00
2,0000E+O0
2.1 OOOE*OO
2,2000E+O0
2.3000E-01

l,9~OOE+O0
2.0000E*OO
2,1g OOE-0~
202000E-01
2.4oOQE*O~
2.i~OQE*OI
2.6000E.01

2.2000E.01 2.2000E+o0
2.3000E*O0 2.3000E*o0

2;2000E*O0
2.3000E.00

2.4000E*O0
2.5000E*o0
2.6000E*O0

----. -zo NE
o.--- .zo NE

‘-----ZONE
o--. -.zoNE
----. -zoNE

UNDER TtiE
MTNOI II=

MTNO III=

INoEX ILOi

2;
45
67
a9

111
133
155
177
199
243
255
267
279
291
303

2,4000E*O0 2.4000E*o0
2.5000E*O0 2.5000E*O0
2.6000E*O0 2.6000E-01

------MATERIAL 1
; ------MATERIAL ~

2 -.. --. MATERIAL 2

3 ------MATERIAL

3 ------MATERIAL ;

2.4000E.00
2. SO OOE-01
2.6000E-01

------
-.---0
------
------
------

2;4000E-01
2.6000E+01

8E 22 REACTION fYPES USED AS FOLLOwS -
S3 54 5S 56 S7 102 ]03

0P~ION6PRO; IOEg IAHEN INPUT Ml=-l IS USED, THERE MILL
9 10 11 12 13 14 1s S1 52

107 110
FROM PR15

NUMERATOR
.7i956500E.04
,57921700E.05
,13033064E.06
,20214041E*06
,234609 L30E*06
,2n072260E.06
,31366940E.06
,6s685000E*06
,33776000E*06
,77647500E*OS
,6aS21500E+04
,55177250E+os
,12413607E*06
, 19255472E*06
,2239 S700E*06
,26736360E*06

OUTPU1
N7 NUM13ER GAMMA ENERGY RANGE

15 .+ OOOOOOOE*06 .50000000E.06
OENOMINATOB

.15642256E-01
EHAT

.46001374E*06
as
15
15
15
$5
15
15
15
15
]5
]s
is
15
15
1s

15
15
15
1s
is
15
is
15
15
15
15
15
15

.50000000E*06
●90000000E*06
.13500000E*07
.18000000 E*07
.22000000E.07

.90000000E*06
,13500000E.07

.18000000E*07

.22000000E*oT

.26000000E*07

.30000000E*07

.40000000E*07

.50000000E*07

.70000000E*07

.50000000E*06

.90000000E.0~

.13500000E*07

.18000000 E*07

.22000000E*o?

.26000000E.07

~80912z50E-Oi
.11495719E+o0

.12810 Z31E.0~

.11727700E*OQ

.11701300E*O0

.l1215300Eoog

.1928360 ~E*O0

.7768475 QE-01
,JS529~OQE-0~
. lm9s QooE-o~
.7707700 .jE-01
.109492 O6E*OO
.12202794E*o~
.ll195300E+og
.11144400E*O0

i71505823E.06
.11337320E.07
. 15779607E.07
.2000475 RE*07
.23990719E*07

.26000000E*07

.30000000E.07

.40000000E.07

.50000000E*07

.40000000E.06

.50000000E+06

.90000000E+06

.13500000E.07

.18000000E*07

.22000000E*07

;27966207i*07
.340621300E.07
.43478289E+Oi
.5000000 ~E.07
.46003021 E+Q6
.715a717?E*06
,l133745QE*o~
.l!j779561E*07
.20004555E. QT
.23990847Eb07

,

4
,

315
327
339
351
375
3al
3a7
393
399
40s
411
417
423

.26000000E.07

.30000000E.07

.40000000E*07

.30000000E*07

.400000JJoE*07

.50000000E*07

.70000000E*07

.50000000E*06

,29870680E*06
,6b069500E*06
,41782600E.06
, 19452250E*06
,66207000E*04

.10681 OOOE*OO

.18751500E*OQ

.94aa6750E-o)-

.3735250 (IE-01

.14391250E-01

.27966183E. O?

.34167667E*07

.4403417 aE*or

.5207750 sE*QT

.4600 S03@E*06

.71 SIIS297E*06
.11337497E*O?
, 15779762E.07
.20004486E*Q?
.23990862E*07

.
.50000000E.07
.40000000E.06
.SOOOOOOOE*06
.90000000E+06
.13 SOOOOOE+07
.18000000E.07
.22000000E+07

i90000000E.06
.13500000E*07

;53313150E*05
,l199s469E*06
, AFJ806746E*06
,21591240E*06
.25833840E+06

~74+7$i OoE-oi
.1058 o35oE*oo
.1179152 sE*O0
.107932 OOE+OQ
.10768 ?OOE*OO

.18000000E*07

.22000000E*07

.26000000E*07

.30000000E*O?

.40000000E*07

.SOOOOOOOE*07

.26000000E.07
,30000000E+07

.40000000E+07

,2 B861980E.06
,62642250E.06
,43409400E*06

:1032 0300E. OO
.1831075 oE*OQ
.98260750E-0~

i27966222E. oi
.34210641E*O?
,44177762E*07

21



TABLE III (continued)

.546* 3001E.07

.70000000E*07

.46006 B66E+06

.71586366E*06

429
63s
461
466
451
4S6
461
666
671
476
4al
486
491
496
499
502

15 .50000000E*07
15 .70000000E*07
]5 .40000000 E*06
J5 .50000000E*06
15 .90000000E*06
15 .13500000E.07
15 .18000000EO07
15 .22000000E+07
15 .26000000E*07

.70000000 E*07

.1oOOOOOOE*O6

.50000000E*06
,90000000 E*06
.13500000E*07
,18000000E*07
.22000000E*07
.26000000E*07
.30000000E*07
.40000000E*07
.50000000E*07
.70000000E*07
.1 OOOOOOOE*O8
.50000000E.06

.33518650E.06
,741153 f13E-09
,62988000E*04
,50726650E+05

.11+10785E+O6

. 17700490E.06

.

.

j1006466QE*00
.11217256E*O0

.11337467E.07

.15779697E*oT

.20004538E*oT

.23990706E*07

.27966302E*07

i20540460E.06
.24575120E.06

~10267Q00E.00
.102436 OOE*OQ
.98166000E-01
,17593750E*o0
.I0635225E*OQ
.87542 ~OOE-01
.71005000E-0~
.13143500E-o~
.6802 +500E-01
.96630312E-O!
.1077 o269E*OO
.98452 qOOE-0~
.98003 ~0QE-0~
,94260000E-0~
.17091500E*OQ
.1068725 oE*OQ
.10613600E*Og
.164211300E-01

i27453iooE.06
.60261500E*06
.66293375E*06
.49334300 E*06
,4t)703500Ee05
,60465000E.04
.4 R697150E*135
.109 SS477E. O6
.16995017E*06
, 19692640E*06
.235139 L10E*06
.26361 OOOE*O6
.5 E627500E*06
,47496250E+06
.bo786200E*06
.11832340E*06

17 FROM PR15

,30000000E.07
.40000000E*07
.50000000E.07
.70000000E*07
.60000000E.06
.50000000E.06
.90000000E.06

~90000000E.06
.13500000E*07

505
508
511
514
517

15 .13500000E.07
.18000000E.07

g .22000000E.07

15
.26000000E*07
.30000000E*07

.18000000E*OZ

.22000000E*07

.26000000E*07

.30000000E.07

.40000000E*07 i34302138E*O?
.44441975E*07
.57271991E*07
.72052637E*07

52o
523
526

. . . . ..zoNE

is .40000000E*07
15 .50000000E*07
15

------HATER;:fooooooE*07 3 . . . . . .

.50000000E+07

.70000000E*07

.1 OOOOOOOE*O8

oUTPL
3

MT NUUBER GAU14AENERGY
15 .40000000E.06
15 .50000000E.06

.90000000E.06
;: .13500000E*07
15 .12.0000oOE.07
15 .22000000E.07
15 .26000000E*07
15 .30000000E*07

.40000000E*07
]: .50000000E*07
)5 .70000000E.07
)5 .40000000E*06
is .50000000E*06
15 ,90000 t)ooE.06
15 .13500000E*07
15 .18000000E*07
15 .22000000 E*07
]5 .Z6000000E. OT
15 .30000000E.07
15 .40000000E*07

DENOUINATO~
.104643 OOE-O1

EtiAT
.46618216E*06

INDEX ILO1
1
5

1:
17

.-.
RANGE

,50000000E*06
.90000000E*06
.13500000E*07
.18000000E*07
.22000000E.07
.26000000 E*07
.30000000E*07
.40000000E*07

NUMERATOR
.4ri782700E*04

.45350940E*05

.11353927E*06

.18616027E*06

.22288160E*06
●2615 E880E*06
.27935840E.06
.63s12000E.06
.*6916750E+06
.40756215E*06
,28706650E*05
.46803600E*04
.43514070E*05

~6262660bE-Oi
,99762 q37E-0~
.11782 ?56E*o0
.11138000E*OQ
.l13913~oQE*og
.999913000E-o~
.18461 ~50E*o0
,10819 I5oE*OO
.7331045 oE-o1
.41 OO?5OOE-OZ
.1oo4oz75E-OA
.60082175E-0~
,95738375E-0]
,1130 ?88?E.00

.1069 o9OOE*OO

.10 b73800E*OQ

.95972 ii OOE-O!

.17713750E*O0

. 1087205 gE+OQ

.95935500E-01

.]3792500E-01
.9612 !j750E-0~
.5 T525425E-0]
,91673562E-01
.10825319E. OO

.102338 OOE*OO

.Io026000E+OQ

.91886 ~OOE-01

.16960750E.00

.107372 OOE*OO
,1078 !j500E+OQ
.365? lSOgE-0]
,93717500E-02
.56092500E-0~
.89376562E-0]
.1055 **1?E*OQ
.99781 QOOE-O!
.97852000E-01
.89582000E-01
.16515500E*O0
.10657 ?50E. Oo

.11576750E*OQ

.47317295E-01

21
25
29
33
37

;50000000E*07
.70000000E*07

41
45
51
57
63

i10i95967E.06
.l~1366477E.06
.21393700E*06
,251056 ooE. o6
.268 11040E. O6

il1380982E.07
.1 S800013E*07
.20011131 E*07
.23969906E*O?
.2793631 ~E*o T
.34402371 E+07
.43664948E*07
.56973956EtOj
.721587 azE.07
.46617921?E+06

69
75
81
87
93

~22000000E*07
.26000000E.07
.30000000E.07
.40000000E*07
.50000000E*07

.60939500E+06

.67472750E.06

.5465 S250E*06

.995z5000E*05
99

105

111
116
121
126

15
15
15
15
15
15
15
15
15
Is
15
15
15

.70000000E. o;

.lo OOOOOOE*O!)

.50000000E*06

.90000000E*06

.13500000E*07

.18000000E*01

.22000000E*07

.26000000E*07

.30000000E*07

.40000000E.07

.50000000E*07
,70000000E*07
.1 OOOOOOOE*O8
.50000000E*06
.90000000E*06

.13500000E*07

.18000000E*O?

.22000000E*07

.26000000E*07

.30000000E*07

.40000000E*07
,50000000E*07

,70000000E*07
.10000000E*08

.4bm1600E.04

.41661570E+05
,10433312E*o6
.17103862E*o6
.20479000E.06
.24032240E*06
.25669680E*06
,58348750E+06
.47092000E*06
.6z029800E*06
.28721750E+06
.436 f19000E*04
.40624500E+05
,1017183 oE*o6
.1667631 OE*O6
.19967220E*06

.72*22881 E*06

.1138093 QE+07

.15799870E*07
,20011140E*07
.23’36991RE*07

.27936443E+07

.34402223E.07

.43858734E.07

131
136
141
146
151

:5i512215E*07
.78643402E.07

156
161
166
169
172
175
178

. 181
184
187
190
193
196

~46617761E.06
.7z424121E*06

15 .40000000E.06
15 ,50000000E606

.11380870E*07

.151! OO012E*07

.20 O11O44E*O7
,23971835E*07
.2793230 RE*07
.34408889E*07
.43965537E*07
.5785712 ~E+07
.78446591E*07

i5 .90000000E*06
15 ,13500000E*07
J5 .18000000E*07
15 .22000000E*07
15 .26000000E+07
i5 .30000000E*07
15 ,40000000E+07
15 .50000000E.07
15 .70000000E407

;23456920E+06
.25022320E.06
“5. 6828000E*06
.46858250E*06
.66979750E*06
.371 18805E*06

PHOTON PRODUC71ON MA7R1X FOR MATERIAL IOR MIXTURE) i

5 GROUP 6 GROUP 7 GROUP 8

0.
0.
0,
0.
0.
0.
0.
0.
0.
0.
0.

.

.

GROUP 1 GROUP 2

2.49268E-03
8.71466E-04
1.96759E-02
5.03455E-02
3,14871E-02
4.01304E-02
1.05218E-02
7.107 o6E-O2
3.589137E-03

1.01278E-02
1,66637E-01

QRouP

0,
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

3 GROUP

o,
0.
0.
0.
0.
0.
0.
0.
o*
o,
0.

4 GROUP

o.
0.
0.
0.
0.
0.
0.
0.
0.
0,
0,

0.
0.
O*
0.
o*
0.
0.
0,
o*

0.
o*
o.
o*
O*
o.
0.
o*
o*
0,
0.

0.
o*

::40831E-01
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TABLE III (continued)

GROUP 12 GROUP 13 i3RouP 14

0.
0.
0,

0.
0.
0.
00
0.
0.
0.
0.

QROUP 22

00
00
0.
0.
0.
0.
0.
0.

::
0,

GROUP 6

GROUP 16GROUP 9

1 09
2 0,
3 0.
4 0,
5 0.
6 0.
7 0,
8 0.
9 0.

10 0.
11 00

OROUP 17

1 0.
2 0,
3 o*
4 0,
5 0.
6 0.
7 00
8 0.

.9 0.
10 O*
11 0.

OROUP 25

1 0.
2 0.
3 0.
4 0.
5 0.
b O.
7 0.
8 0.

OROUP 10

0.
0.
0.

0,
0.
0.
0.
0,
00
0.
0.

OROUP 18

o*
o.
0.
0.
0.
0.
0.
0.

::
0.

OROUP 26

0.

0,
0.
0.
0.
0.
0.
0.
0,
0.
0.

GRoUPii

0.
0,
0.
0,
0.
0.
0.
0,
0.
0.
0.

OROUPi9

o.
0.
0.
o*
o*
0.
0.
0.
0.
0.
0.

OROUP

o. 0,
0, 09
0. o*
o, o*
o. 0.
00 0,
0, 0.
0, 0,

0.
0.
0.

●

o.
0.
0.
0.
0.
0.
00
0.

u

o.
0,

0,
09

0. 0.

OROUP 20 GROUP 21

0. 0.
0. 0.
0. 0.
0. o*
o. o*
o. 0.
0. 0,
0. 0,
00
0. ;:
o. 0,

OROUP 24

0.
0.
0.

::
0.
0.
0.

L
o.

.9 0,
10 o*
11 0.

PHOTON PRODUCTION MATRIX FOR MATERIAL IOR MI XTUREI z

GROUP 1 OROUP z GROUP 3 OROUP 4 OROUP 5

1 0. 0, 0. 0. o*

QROUP 7 OROUP 8

2.25275E-04

1,68578E-o;
o.
2.36876E-oi
1.15462E-03
2,22744E-04
2.13072E-04
o.

4.649213E-04
3.4791 sE-04
o.
4.88n7iE-03
z.382~6E-03
*,59704E.04
+,39744E-06

5.32968E-04
3.98830E-062 0.

3 0.
o*
o.

0.
0.

0,
0.

0.
0, 0.

!5.60416E-03
2.73167E-03
5.26980E-04
5.06098E-04
o.

4 0,
5 0.
6 0.
7 0.
8 0,

-9 0.
10 0.
11 0.

GROUP 9

0.
0.
0.
0,
0.

::
0.

0.
0.
09
0.
0.

i’:
o.

0.
0.
0.
0.
0.
0.
0.
0.

o*
0,
O*
O*
O*

;:
o*

Q.
1.038 i5E-03
z.92883E-03

5:03021E-0+
1.41912E-03
o.

1:19008E-03
3.35745E-03
O*

GROUP 16

0.

GROUP 10 GRoUP il GROUP 12 GROUP 13 GROUP 14 OROUP i5

1 5.37555E-04
2 4.02263E-04

5.31121E-04
3.97449E-06

%58474E-03

5.82686E-04
4.36035E-04

7.16038E-04
5.35825E-04
o.
7.5z914E-03

3.i9018E-03
2.38728E-03
0.
3.35447E-02

1.70624E-03

1.27681E-03

i.4549i E-03
j.83706E-03

6. 19686E-03
4.637 z3E-03

3 0.
4 5,65239E-03

o. -
6.12694E-03

o.
1.79411E-02
8.76512E-03
1.68707E-03

Z:58134E-02

i.25826E-02
2.42733E-03

o.
6.51600E-02

5 2075518E-03 2.722 zOE-03 2.98649E-03 3;66997E-03 1.63509E-02
6 5.31516E-04 5.25154E-04 5.76139E-04 7.07996E-04 3.15434E-03

3~17613E-02
6.12724E-03

7 5.08437E-04 5.02352E-04 5.51123E-04 6,77252E-04 3001738E-03 1061381E-03 ~.32193E-03 5olJ6i19E-03
o.
1.38371E-02
3.90373E-02
o.

8 0. 0. 0. 0. 0. 0.
9 1.20032E-03 1.18595E-03 103o1o9E-O3 1.59886E-03 7.i2343E-03 3.80989E-03 ~:4816?E-03

iO 3.38636E-03 3.34581E-03 3.67064E-03 4,5107 OE-O3 2.00966E-02
11 o* 0,

1.07405E-02 1. S4648E-02
0. 0. 0. 0. 0.

GROUP 17 GROUP 18 GRoUP i9 GROUP 20 GRoUP 21 GROUP 22 OROUP 23 OROUP 24

1 1.67142E-03 7.65813E-0+ 9.97565E-03 3.07345E-03 1.69131E-03 2.79602E-03 z.6583?E-03 3.77502E-03
2 1.25076E-03 5.?3073E-04 7.46498E-03 2.29992E-03 1026564E-O3 2.09231E-03 !.98928E-03 2.82492E-03
3 0.
4 1.75750E-02 g:05252E-03 !:04S94E-01 j:23173E-02 ~:77841E-OZ g:94001E-02 !:79S23E-02 ~:96943E-02

S 8.56669E-03 3.92509E-03 5.11291E-02 1.57526E-02 8.66862E-03 1.43307E-02 i.36249E-02 1.93484E-02
6 1.65264E-03 7.57209E-04 9.86358E-03 3.03892E-03 1.67231E-03 2,76460E-03 z.62846E-03 3.73261E-03
7 1.58088E-03 7,24331E-04 9.43529E-03 2.90697E-03 1.59969E-03 2.64456E-03 2,51433E-03 3.57053E-03.
8 0, 0. 0. 0. 0.,
9 3*73216E-03 1.71oooE-o3 2.22749E-02 6.2.62 ?7E-03 3,77656E-03 t:z4329E-03 &93503E-03 i:42932E-03

jo 1.05z9zE-02 4.1324 z6E-03 6.28419E-02 1.93613E-02 1.06544E-02
11 0. 0. 0. 0.

1.76136E-02 j.67462E-02 2.3780 aE-02
0. 0. 0. 0.
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TABLE III (continued)

-.--. ,- -- -“---- -. --– .—W(U(JIJ CC! OROUP
4,65244E-03
3.48151E-03
0.
4.89204E-02
2s38456E-02
4.60017E-03
4,40063E-03
0.
1oO3IM5E-O2
2.930 ~2E-02
09

6.596 :1E-03
4.93651E-03
o.
6.93371E-02
3.37974E-02
6.52003E-03
6.23693E-03
o.
1.47241E-02 ,
4.15398E-02
0.

PHOTON PRODUCTION MATRIX FoR MATERIAL (On MIXTURE) 3

OROUP 1

0.
0.
o*
0.
o*
0.
0.
00
o*
09
0.

OROUP 9

0.
0.
0.
0.
0.
09
0.
0.
0.
0.
0.

QRoUP 17

o*
o*
o*
09
0.
0.
o*
0.
00
0.
o*

OROUP 25

0.
0.
0.
0.
0.
o*
09
o*
0.
o*
00

GROUP 2

0.
0.
0.
0,
0.
0.
0.
0.
0.
00
0.

GROUP 10

0.
0,
0.
0.
0.
0.
0.
0.
0.
0.
0,

GROUP 18

0.
0,
0.
0.
0.
0.
0.
0.
0.
0.
0.

GROUP 26

0.
0.
0.
0.
0.
0.
0.
0.
00
0.
0.

GRoUP 3

0.
8.37424E-15
5.96705E-03
8.57543E-02
1.35131E-01
I.2.4105E-O3

&25918E-01
1.57589E-01
I050302E-03
0.

GROUP il

o.
0.
0.
0.
0.
0.
0.
0,
0.
0.
0.

GRouP i9

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

OROUP

OROUP 4

::
00
1, 1347 SE-02
7,30168E-02

o.

&2302E-01
1.52537E-01
6.19Z63E-11
o.

OROUP 12

0.
0.
0.
0,
0.
0,
0.
0.
0.
0,
0.

QROUP 20

0.
0.
0.
0.
0.
0.
0,
0.
0,
0.
0.

GROUP 5

0,
0.
0.
0.
0.
0,
0.
8.90859 E-O.?
9.98537E-02
o.
0.

GROUP 13

0.
0.
0.
0.
0.
0,
0.
o*
0.
0.
0,

GRoUP 21

o*

0.
0.
0.
0.
0.
0,
o*
0.
0.
0.

PHOTON PRODUCTION MA7RIX FoR MATERIAL IOR MIXTURE I 4

(iRoUP 1 GROUP 2 OROUP 3 OROUP 4 GROuP 5

0. 0. 0. 0. 0.

09
0.
0.
o*
O*
0.
09
o*
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
09
0.
0.
0.

0, 0.
0. o*
o, 0.
0. 00
0, 0.
0. 0.
0. 00
0. 0.
0. 0.
0. 0.

GROUP 6

0.
00
0.
00
0.
0,
0,
0,
0.
00
0,

GROUP 14

00
0.
0.
0.
0.
0.
0.
0.
0.
0.
0,

GROUP 22

0.
0.
0.
0. .
0.
0.
0,
0.
0.
0.
0.

GROUP 6

0.
0.
0.
0,
0.
0,
0,
0,
0.
0.
0.

GROUP 7

i,
0.

9.
O*
~.
0.
Q*
O*
Q*
::

GROUP i5

i*
9.
g.

o*
g.
0.
g,
g.
O*
q.
0.

GROUP 23

~.

0.
0.

0.
::

Q.
~.

0.
Q.
0.

GROUP 7

lj.

0.
Q*
Q*
0.
~e

;:
O*
Q*
0.

GROUP ●

o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

GROUP i6

o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0..

GROUP 24

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
o*

GROUP 8

0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

.

.

.

.
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TABLE III (continued)

OROUP is

i“
Q*
g,
~.

0.
Q*
O*
9.
::
0.

OROUP53

!*
~.
O*
Q*
0.
::

i,
Q*
09
09

GROUP 7

OROUP 9

1 0,
2 0,
3 09
4 0.
5 0,
b 0,
7 0.
8 0.

-9 0,

10 O*
11 0.

OROUP i7

1 0.
2 0.
3 0.
6 00
5 0.
6 0.
7 0.
8 0.
9 0.

10 09
11 0.

GROUP 25

1 09
2 0.
3 0.
4 0.
5 09
6 0.
7 0.
8 0,

..9 0.
10 0.
11 0.

GROUP AO

o.
0.
0.
0.
0.
0.
0,
0,
0.
0.
0.

GROUP 18

0.
0.
0.
0.
0.
0.
0,
0.
0.
0.
0.

GROUP 26

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

OROUP 11 OROUP 12 GROUP 13

o*
0,
0.
0.
0.
0.
0.
0.
00
0.
0.

oRoUP 21

0.
0,
0.
0.
0.
0,
0.
0.
0.
0.
0.

OROUP 16 OROUP16

0.
0.
0.
0.
0.
0.
0.
00
0.
0.
0.

OROUP26

0.
0.
0.
0.
0.
0.
0.

.

.

0.
0.
0.
0.
0.
0.
0.
0.
0.

0,
0.
0.
0.
0,
0.
0.
0.
0.

0.
0.
0.
0.
0,
00
0.
0.
0.
0.
0.

oROUP 22

0.
0,

0.
00

0.
0.

OROUPi9 OROUP 20

0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

0.
0.
0.
0.
o*

0.
0.

0,
0.

0.
0.

0.
00

o*
o.

0.
0.

PHOTON PRODUCTION MATRIX FOR MATERIAL (OR MI XTUREJ 5

GRoUP 1 GROUP 2 OROUP 3 GROUP 4 GROUP 5 GRCIUP 6 QROUP 8

i. le06iE-03
~. 19059E-02
z.28462E-02
~. 170.59E-02
~.033917E-02
1.37865E-02
2.16645E-02
i,855~7E-02
8.86215E-03
~.36AI15E-02
0s

1.05645E-02
4.613891E-OZ

4.79425E-03
8.61033E-o2

i*20051E-ol
2.14624E-01
1.20451E-01

o.
3.63571E-02
1.09488E-01
●o05126E-01
2.39808E-01

o.
0.

0.
0.

5.,?6094E-04
2.3349 ?E-03
1.67197E-03
2.32058E-03
7,5671 OE-O4
1.00895E-03
1.58S69E-03
2.40035E-03
1,938 +6E-03
2.45030E-03
0.

3.96047E-03
1.75780E-oz
1.25867E-02
1.76695E-oz
5,69656E-03
7.59542E-03
1.19357E-02
1.57334E-02
4,88277E-03
1.84460E-02
o.

3.35749E-02
4.6s997E-02
1,51955E-02

2.02607E-02
3,111383E-02
4. 19686E-02
1.30247E-02
4.92046E-02
o.

GROUP 16

o*
1083639E-O1
1.43681E-01
7.77iloE-02

~:770i5E-03
2.47068E-02
4.8+230E-02
o.
3.53499E-03
1,17747E-02
3.30837E-04
o.

6
7
8

1.25647E-01
1.25982E-01
1037627E-o1
1023488E-o1

1.71660E-01
1,42053E-01
1,61149E-01
1.51896E-01
1.25011E-01
1.89212E-02

o*
9.41 i82E-03
3,08341E-02
2.17163E-02
0.

9

io
11

8.69303E-02
1.67972E-02

GRoUPil GROUP 13 GROUP 14 GROUP i5OROUP 9 GROUP10 OROUP 12

1 1.36119E-02
2 6.04145E-oZ
3 4.32598E-02
+ 6.00416E-02
5 1.95788E-02
6 2.6105 oE-o2
7 4.10222E-oZ
8 5.40747E-02

.9 1.678111E-OZ
10 6.33979E-02

11 o*

1.550 z8E-02
6.88072E-02
4,92693E-02
6.83824E-02
2,22986E-02
2,973 i5E-02
4.67209E-02
6. 15 L+67E-02
1.91131E-02
7.22051E-02

o.

1.61914E-02
7.18632E-02
5.14576E-02
7.14196E-02
2.32890E-02
3.1052 oE-O2
4.87960E-02
6.43220E-02

1 ●99620E-02
7.54120E-02

0.

2.38670E-02
1.059 ~OE-01
7.58513E-02
1.05276E-01
3.43292E-02
4.57723E-02
7.19279E-02
9.48161E-02
2.94251E-02
1.11161E-01
o.

3.94358E-02
1.75030E-01
1.25330E-01
1.73950E-Oi
5.67228E-02
7.56303E-02
1.18848E-o\
1.56663E-01
4,86195E-02
1.83674E-01

o.

5.52331E-0~
2.45144E-01
1.75535 E-01.
2.43631E-01
7.94449E-02

i.2348b E-02
3.2 1106E-o I
2029928E-01
~.19124E-01
~.04062E-ol
1.38750E-01
2.1803:E-01
2.8741 gE-01
s.91961E-02
3.36963E-01

6.

9.05792E-02
4.0z023E-01
2087868E.01
3.99541E-01
1.30285E-01

l:05927E-0~
1.66456E-01
2. 1941qE-oi
6.80956E-0~
2.57250E-01
o.

I;73714E-01
2.72979E-01
3.59835E-01
1,11673E-01
+.2i876E-01

o.

GROUP 24

5.88498E-01
2.6ii96E. oo
1.87029E+O0
2.59584E*O0
a.46469E-01
1.12863E*O0
1 .77355E*O0
2.33787E*o0
7.25545E-01
2.74095E*O0
o.

OROUP i9GRoUP 17 GROUP 18 OROUP 20 GRoUP 21 GROUP 22 GROUP 23

1 i010555E-ol 1.58314 E-cli 2.352 iOE-01

1.04394E*o0
7047516E-01
1.037 SOE*O0
3,38315E-01
4.51087E-01
7.08851E-01
9.34395E-ol
2,89985E-01
1,09550E*o0
0.

3.75501E-01
1.66661E*O0
1.19337E*O0
1.65632E*O0
5.401 O4E-O1
7,20138E-01
1.13165E*O0
1.49172E.00
4.62946E-Oi
1.74891E*O0
0,

3,14242E-oi

1.39672E.0~
9.98687E-01
1.38611E*oQ
$.51992E-0~
6.02656E-01
9.47031E-01
1,z4.536E. OQ
3.87422E-01
1.46359E*o0

i.72093E-011.93801E-01

2 4.90683E-01
3 3.51353E-01
4 +.87654E-01
5 1. S9018E-01
6 2.12023E-01
7 3033 J80E-01
8 4039191E-ol

-9 1.36301E-01
10 5.14914E-01
11 0.

8.60157E-01
6.15915E-01
8.54867E-01

z.09532E*O0
1.50035E.00
2.0823 nE*o0
6.7903 aE-ol
9.053 Q.5E-01
~.42275E*O0
1 ,87544E+O0
s.82033E-01
z.19879E.00

0.

.

li95182i-01 2.38933E-Q1
7.37354E-01 9.02634E-01

o. 0. 0.
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TABLE III (continued)

GROUP 25 GROUP 26 OROUP

1
2
3
6
s
6
7
8

i:
11

4. f14743E-01 1.35812E*O0

2.1 S146E*O0 6,02780E*O0
1.54055E+O0 6,31620E*O0
2.13818E.00 5.99059E.00
6,97233E-01 1.95345E*o0
9,29644E-01 2,60460E*o0
1046087E*oo 6,09295E+oo
1.92569E*O0 5.39525E*o0
s,97628E-01 1.67439E*O0
2,25771E*O0 6.32547E*oo
0. 0.

PHOTON PRODUCTION MATRIX FOR MATERIAL IOR MIXTURE) b

GROUP 1

1 2.59923E-02
2 i.l1998E-ol
3 ~.22693E-01
4 1.98330E-01
5 1,07457E-01
6 1.17272E-01
7 1.19691E-01
8 1.2 b607E-01

-9 l,07202E-ol
10 6.72763E-02
11 1.12421E-02

GROUP 9

1 0.
2 0.
3 0,
4 09
5 0.
b O.
7 0.
8 0,

.9 0.
10 0.
11 0.

GROUP 17

1 0.
2 0.
3 0.
● 00
5 0.
6 0.
7 0.
8 0.

.9 0,
10 O*
11 0,

GROUP 25.

1 0.
2 0.
3 0.
4 0.
5 0.
b O.
7 0.
a o.
9 0,

10 0.
11 0.

6ROIJP 2

7.33992E-05

1.19142E-03
1.73197E-03
2.94863E-03
1.59718E-03
1.74307E-03
1.77899E-03
1.88188E-03
1.59342E-03
1.00017E-03
1.67135E-04

oROUP 10

0.
0,
0.
0.
0.
0.
0,
0,
0,
0.
0.

QROUP 18

0.
0,
0.
0.
0.
0.
0.
0.
0.
0.
0,

GROUP 26

0.
0.
0.
0.
0.
0.
0,
0.
0.
0.
0.

@?ouP 3

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

GROUP ii

o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

13RoUP i9

o.
0.

::
0.
0.
0.
0.
0.
0.
0.

OROUP

GROUP 4

0.
0.
0.
0.
0.
0,
0.
0.
0.
0.
0.

OROUP 12

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

6ROUP 20

0.
0.
0.
0.

0.
0,
0,
0.
0.
0.
0.

GROUP 5

0.
0.
o*
o.
0.
0.
0.
0.
0.
0.
0.

GROUP 13

0.
o*
o.
0.
0.
0.
0.
0.
0.
0.
o*

GROUP 21

0,
0.
0.
0.
0.
0.
o*
o.
0.
0.
0.

PHOTON PRODUCTION MATRIX FoR MATERIAL IOR MIXTUREI 7

GROUP 1 GROUP 2 (3ROUP 3 GROUP 4 GROUP

1 0. 1.4

2 0. 5.2
3 0. 1*1
4 0. 3.0
5 0, 1.8
6 0. 2,4
7 0. 6.3
8 0, 4.2
9 0. 2.1

10 0. 6.0
11 3.24499E-02 9.9

161 E-0
179 E-O
155 E-o
173 E-O
123 E-o
‘132E-O
I07E-O
24E-O
192 E-O
167 E-O
120 E-O

o.
0.
0.
0.
0.
0,
0.
0.
0.
00
0.

0.
0.
0.
0,
0.
0.
0.
0.
00
0,
0.

0.
0.
0.
0.
0.
0.
00
0.
0.
0.
0.

5

GROUP 6

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

GROUP 14

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

GROUP 22

0.
00
0.
0.
0.
0.
0.
0.
0.
0. ,
0,

GROUP 6

0.
0.
0.
0.
0.
0.
0.
0.
0.
00
0.

OROUP 7

~.

Q.
9.
Q*
0.
Q*

0.
~.

0.
Q.
o.

GROUP i5

Q.

Q.
9.
~.

Q*
Q.

0.
9*
Q*
o.
o*

OROUP 23

6*
~.
0.
~.

::
~.

::
0.
0.

QROUP 7

i.
Q*
0.
Q.

Q*
Q*
~.

0.
~.
Q.
09

*

.

GRoUP 6

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

OROUP 16

0.
0.
0.
0.
00
0.
0.
0.
0.
0.
00

OROUP 24

o*
o.
0.
0.
0.
0.
0,
0.
0.
0.
0.

.
GROUP a

o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
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PHOTON Production SOURCE

FOR MESH INTERVAL i RouNOEO

2.99121185E*08 i.04575880E.08
4.30780 +67E*08 1.21533336E.09

FoR MESH INTERVAL 2 ROUNDED
2.99] 21185E*08 1.0 b575080E.08
4,30784467E*08 1.21533336E*09

FoR MESH INTERVAL 3 HOUNOEO
2.99121185Eo08 1.04575880E*08
4.30784467E*08 1.21533336E+09..—.

FOR MEsi INTERVAL i ROiiNbEO
5,32544491E.09 3098513582E.09

10822 OO358E*1O 3.35658284E*1O
FOR MESH INTERVAL 5 80 UNDED

5.32544491E*09 3,98’513582E*09
1.822 OO358E*1O 3.35658284E.1O

FoR MESH INTERVAL 6 130UNOED
5,32544 +91E.09 3.98513582E.09

10822 OO35BE*1O 3.35658284E*1O
FOR MESH INTERVAL 7 BOUNDED

5.32544491E.09 3.985135 F12E.09
1.822 OO358E.1O 3.35658284Eo1O

FOR MESH INTERVAL 8 80 UNDE0
2,10135116E61O9.32927934E+1o
2,60283692E*1O 9.79421226E.1O

FoR MESH INTERVAL 9 80 UNDED
2.10135116E+1o 9.32927934E.1o
2,60283692E*1O 9.79421226E.1O

TABLE III (continued)

VECTORS Al INOICATEO MESH INTERVALS

8Y RADI1 R= O. ANO R,

2.36 I10834E*o9 6.04i4S68SEOo9
5,24462832E*1o
BY RAOII R= ,1.0000E*OO ANO R=
203611 o834!I*o9 6,04145688E.09
5.24662832E*1o
BY RAOII N= 2.0000E.00 AND R=
2.36110834E*o9 6.041 +5688E.09
5,244621? 32E+i0
8Y.RAD1l R= 3.0000E+OO ANO. R*
7.1604633 BE.07 5.72076453E41O

o*
BY-RADII R= 4.0000E.00 AND R=
7.16046338E+07 5.72076453E+1O
o.

BY RAo II R= 6.0000E*oo ANO R=
7,16046338 E+i17 5,72076453E. iO
O*
BY-RADII R= 9,0000E.00 ANO R=
7,16046338E*07 5.72076453E*1O
o.
BY RADII R= .l.loOOE. O1 ANO R=
6.68517337E*1o 9.3014174 ?E.10

1.20855669E*07
BY RADII R= -1.3000E.01 ANO.,R=
6.68517337E.1o 9.30141747E.10
1.20855669E*07

1.0000E*OO TMf VECTOR IS

3.77 B4S681tI*09 4.8i!J64SEISE.09

2.0000E*OO THE VECTOR IS
3.77845601E*09 4.81 S6458SE609

3.0000E*OO THE vECTOR IS
3.77845681C*09 4.815645 u5E*09

4.0000E*OO THE vECTOR-!S
3.oo84.5123E*1O 5.2877071 OE*O9

6.0000E*OO THE VEC70R IS
3.oo848123E*1o 5.2137707 iOF*09

9.0000E*OO
3.00848123E*

1.1oOOE*O1
3.00848123E*

1.3000E*01 THE YECTOR. IS
3.o4567o8OE*1O 4,048426 TSE.lo

1.5000E*01 THE VECTOR IS
3.04567080E*io 4.i4842675E.10

—.—--.. -—-- ------ —-—..-—---- --- --.——
PHOTUN ENERGY PRUOUCTION MATRIX FOR MATERIAL {OR MIXTURE]

GROUP 1

1 0.
2 0.
3 0.
4 0.
5 0.
6 0.
7 0.
8 0,

-9 o*
10 0.
11 2.37 S33E*OS

13RoUP 9

1 0.
2 0.
3 0.
4 0.
5 0.
6 0.
7 0.
8 0.

.9 0.
10 0.
11 0.

GROUP 1?

1 00
2 0.
3 0.

4 00
5 0.
6 0.
7 0.
8 0.

.9 0.
10 0.
11 0.

OROUP 2S

1 0.
2 0.
3 0.
4 0.
5 0.
6 0.
7 0.
8 0.

-9 0.
10 o*
11 0.

GROUP 2

1 .77229E*04
5.131337E.03
8.64877E404
1.85553E.05
8.77629E+04
9,45773E.04
2.12524E*Ob
1.18202E+05
3.78220E*03
6.32986E*03
7.3186 tIE.06

GROUP 10

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

GROUP 18

0.
o*
o.
0.
0.
0.
0.
0.
0.
0.
0.

OROUP 26

0.

0.
0.
0.
0.
0.
o*
o.
0.
0.
0.

THE vEC70R-IS
O 5,2877 o?lOE. O9

THE vECTOR-t S
O 5.2 S770710E*09

GRoUP 3

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

GRouP il

o.
0.
0.
0.
0.
o*
o.
0.
00
o*
0.

GRouP i9

o.
0.
0.
0,
0.
0.
0.
0.
0.
0.
0.

OROUP

GROUP 4

0.
o*
o.
0.
0.
0.
0.
0.
0.
0.
0.

GROUP12

0.
0.
0,
0.
0.
0.
0.
0.
0.
0.
0.

GROUP20

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

GROUP S

0.
0.
0.
0.
00 -
00
o*
0.
0.
O*
o.

GROUP 13

0,
0.
0.
0.
0.
o*
o.,
0.
0.
0.
0.

GROUP 21

O*
0.
0.
0.
o*
0.
o*
o.
0.
0.
0.

1

oROUP 6

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

oROUP14

0.
0.
0.
0.
0.
0.
0.
0.
00
0.
0.

oROUP22

0.
00
0.
0.
0.
0.
0.
0,
0.
0.
0.

i.26261364E.69

i.2626i364E*09

i. Z6261364E.09

5.0369T663E+69

5003697663E*09

5003697663E*09

5.03697663E*09

6.34119664E*i0

6.3411 fJ664E*i0

a.5in47243rc+09

8.5284 T253E*O$

.5.6204+ 2!53E*09

9.06957530E*09

9.009 ST538E*09

9,06957 S31JE*09

9.0d9575313E*09

a.i5t796.54E*io

8.3s?79484E*io

GROUP 8

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

GROUP 16

00
0.
0.
00
0.
0.
0.
0.
0.
0.
0.

OROUP 24

0.
0.
0.
0.
0.
0.
0.
0.
0.
0,
0.

29



TABLE III (continued)

PHOTON ENERGY PRODUCTION MATRIX FOR MATERIAL IOR MIXTURE) z

OROUP 1 GROUP z GROUP 3 GROUP 4 GROUP 5 QROUP 6 GROUP 7

3. f17122c*03

~.1982~E*03
g.
1079$ t~E*04
6.74100E.03
1.16397E.03
B.00443E*02
g.
1.0640 ?E.03
!.71043E*o3
o.

GROUP j5

2.0440 Rf*04
j.16072E.04

&874?E*04
3.559313~*o~
Q.14600E.03
~.22650E.03

;:61823E.03
9.03143E*03
00

GRoUP 23

&21345E*04
I,25689E*04

fl*
100273 ~E+05
3.8 S431E.04
6.65525E.03
$.57670E.03

0.
6.08375E.03
9.77977E+03
0.

GROUP 8

1 0.
2 0.
3 0.
4 0.
5 rJ.
6 0.

0. 0. 0. 0. 1.875; 5E*03

o. 0. 0. 0. 1.06513E*03
o. 0. 0. 0.
0. 00 0. 0. ~:70612E*03
o, 0. 0. 0. 3.26626E*03
o. 0. 0. 0. 5.63987E*02
o. 0. 0.
0.

0. .3:87844E*02
o. 0. 0.

4.43775E*03

2.5i995f.03
o.
2.0 S974E*04
7;727Sli*03
1.33431E*03

7 0.
0.
0.
0.
0.

GROUP 9

4,47595C*03

2.54164E.03
n.
2,07747E.04
7.79402E.03
1.345 BOE*03
9.25482E+02

i: 17584E*02
0.
1.21973E*03
1.96075E*03

o.
0.
0.

GROUP 10

4.42238E*03
2.511 z2.E*03
o.
2.0 S261E*06
7.70074E*03
1.32969E*03
9, 14405E*02
0,
1.21551E+03
1.95396E*03
o.

GROUP 18

6.37653E*03
3.62088E.03

;:95961E.04

0.
0.
0s

o.
0.
0.

13ROUP 12

5.96208E*03
3.31W!54E.03
o.
2.76725E*ob
1.03819E*04
1.79264E*03
1.23277E*03
o.
1.63070E*03
;:63425E.03

GROUP 20

2,559 ioE.04
1.45317E*04
o.
1.18779E*05
4.45620E*04
7.694 s5E.03
5,29141E*03

o.
0.
0.

GROUP 13

2.65630E.04

1.50837E*04
o*
1.23290E*05
4.62565E604
7.913679E*03
5.49238E.03

%30095E*03
1.17364E*04
o.

GRoUP 21

1.60827E*04
7.99676E*03

~:53635E.04
2.45223E.04
4.23428E*03
2.91184E*03

5.15557Eo02
8.28769E*02
o.

GROUP 14

1.42069E*06
8.06734E*03
o.
6.59* 03E*O;
2.473 !17E*04
4.27165E*03
3:93754E*03

3.904134E.03
6.27711E.03
o.

GROUP 22

2.3281 oE*o4
1.32200E.04
o,
1.0 B057E*05
4.05395E*04
6.99990E*03
4.81376E*03

o.

GROUP 16

5.15981E*04
2,92997E*04
o.
2.39488E*05
8.9 R484E*04
1.55142E*04
1.066 B8E*04
o.
1.41819E.06
2.27978E.04
o.

GROUP 24

3.14326E*04
1,78489E*04

o.
1 ,45892E60S
5.47341E404
9.45096E*03
6,49926E*03

o.
8.63939E*03
1.3n8soE*04
o.

GROUP il

1
2
3
4
5

4.85i73E.03

2.75503E*03
o.
2.25i89E.04
8.44837E*03
1.45878E.03
1.00318E*03
o.
1.33352E.03
&14366E.03

6
7
n
9

10
11

0.
1023023E*o3
1097762E*O3
O*

GROUP17 9ROUP 19

1 ~.39171E+04
2 7.90274E.03
3 0.
4 6,45949E.04
5 2.42340E.04
6 4.18449E.03
7 2.87760E.03
8 0.
9 3.82516E.03

~; t5:14904E.03

8.30622E.04
4.7166 +E*04

o.
3.85526E.05
1.44637E.05
2.49746E.04
1.71746E*04

1.11035E*O4
1.91725E*03
1.31846E*03
o.
1.7 S262E+03 ::2S300E*04 ~:03380E*03 ::87068E*03

o.
6.39887E*03

2.81737E*03 3.66997E*04 1.13070E+04 6.22220E*03 1.02 G63E*04
o. 0. 0, 0. 0.

GROUP 25 GROUP 26 GROUP

1 3087385E+04 5.49058E+04
3.11780E*042 2.19974E.04

3 0.
4 1.79801E.05
5 6.74558E*04
6 1.16+ 76E.04
7 8.00987E.03
B 0.
9 1,0647 +E*04

10 1.71160E+04

o.
2.54841E.05
9.56082E*04
1.6 S087E*04
1.13528E*04
o.
1.50911E*04
2.42 S93E+04
o.11 0.

ENERGY PRODUCTION MATRIX FoR MATERIAL (OR MI XTUREI 3PHOTON

oROUP 1 GROUP 2

0.
0.
0.
0.
0.
0.
00
00
0.
0.
0.

GROUP 10

0.
0.
0.
0.
0.
0.
0,
0.
0.
0.
0.

cRoUP 3 GROUP 4 GRoUP 5 QROUP 6

0,
0.
0.
0.
0.
0.
0.
0.
0.
0.
0,

GROUP 7 GROUP 8

0.i*
Q.

::
p.
0.
g,
o*
g.
Q.
0.

1 0.
2 0.
3 0.
4 0.
5 0.

0. 0.
4.29599E-08 O.
2.46929E*04 O.
2.59016E+05 3.41105E*O4
3.64004E*05 I,94275E*05

4.22706E*03 O.

0,
0.

%
0.

0.
0.
0.
0,

6 0.
7 o*
8 0.
9 0.

0.
0,
1.s6969E*05
1.211322E*05

o.
0.
0.
0.
0.

0. 0.
3.81556E.05 4,87552E*05
1.92258E*05 1.86095E*05
7.78564E.02 3.20778E-05
0, 0.

io o.
11 0,

GROUP 9

1 0.
2 0,
3 0.
4 0.
5 0,
6 0.
7 0,
8 0.

.9 o*
10 0.
11 0.

0.
o* 0;

GROUP 16

0.
0.
0,
0.
00
0.
0.
00
0.
0.
0.

GROUP i]

0,
0.
00
0.
0.
0.
0.
0.
0.
o*
0.

GROUP 12 GRoUP 13

0. 0.
0. 0.
0. 0.
0. 0s
o. 0.
0. 0.
0. 0.
0. 0.
0. o*
o. 0.
0, 0.

GROUP 14 GROUP i5

0.
0.
o*
o.
0.
0.
0.
0.
0.
0.
0.

30



TABLE III (continued)

.

.

OROUP i?

1 00
i? 0.
3 0,
4 0,
5 0.
6 0,
7 0.
8 0.

.9 09
10 09
11 0.

GROUP25

1 0.
2 0.
3 00
4 0.
5 00
6 0.
7 0.
8 0.

.9 g.
10 O*
11 0.

6ROUP 12.

0.
0.
0.
0.
0.
0.
0.
0,
0.
0.
0.

6ROUP 26

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

OROUP i9

0,
0.
0,
0.
00
0.
0.
0,
0.
0.
00

t3ROUP

PHOTON ENERQY PROOUC710N MATRIX

OROUP 1

2 09
3 00
4 0.
5 o*
6 0.
7 0.
8 0.

-9 0.
lo 0.
11 0,

OROUP 9

1 0s
2 0.
3 0,
4 0.
5 0.
6 0.
7 0.
8 0.

-9 00
10 o*
11 00

QROUP i7

1 0.
2 0.
3 0.
● 0,
5 0.
b 0,
7 0,
8 0.

.9 0.
10 0.
11 00

QROUP 25

1 0.
2 0.
3 0.
● 0.
5 0.
b O.
7 0.
8 0.

.9 0.
10 0.
11 00

QROUP 2

0.

0.
0.
0.
0.
0.
0.
0.
0,
0.
0.

GROUP 10

0,
0,
0.
0.
0.
0.
o*
o*
o.
0.
0.

QROUP 18

0.
00
0.
0.
0.
0.
0.
0.
0.
0.
0.

GROUP 26

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

OROUP 3

0,

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

OROUP il

0.
0.

::
0.
00
0.
o*
0.
0.
0.

GRoUP i9

o.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

GROUP

0,
0.
0.
0,
0.
0.
0.
0.
0,
0.
0.

6nouP Zi

0.
00
00
0,
0.
0.
0.
0.
o*
0.
0.

FoR MATERIAL IOR MIXTURE)

GROUP 4

0.

0.
0.
0,
0.
~.
o.
0.
0.
0.
0.

OROUP 12

00
0,
0.
0.
0.
0.
0.
0.
0.
0.
0.

GROUP 20

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

OROUP 5

00

00
0.
0.
0.
0.
0.
0.
0.
0.
0.

OROUP 13

0.
o*
o.
0.
0.
0.
0.
00
0.’
0,
0.

QRoUP 21

0.
0.
0.
0.
0,
0.
0.
0.
0.
0.
09

8ROUP 22

0.
0.
0.
0.
0,
0.
0.
0.
00
0,
0.

b

OROUP 6

0.

0.
0.
0.
0.
0,
0.
0.
0.
00
0.

oROUP 14

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0,

oROUP 22

0.
0.
0.
0,
0.
0.
0.
0;
o.
0.
0.

OROUP 7

IO

o*
~.

0,
Q*
!.

0.
ge

0.
g.
0.

oROUP jS

&

Q“
0.
Q-
0.
~.
Q.
fJ.
Q.

9.
0.

OROUP 23

5.
g.
O*
Q*
o*
::

69
Q*
0.
O*

13ROUP 2$

0.
0.
0.

0.
0.
0.
0.
0.
0.
0.
0.

OROUP O

0.

0.
0.
0.
0.
0.
0.
0.
00
0,
0.

OROUP 16

0.
0.
0.
0.
00
0.
0.
0.
0.
00
0.

OROUP 26

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
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TABLE III (continued)

PH07014 ENEROY PROOUC1 ‘OR MATERIAL {OR MIxTURE) 5

.
QROUP 1

1 4,07511E.04
2 5.16620E*05
3 5.40230E*05
4 7051186E605
5 3.37264E.05
6 3.01553E*05
7 2,519 b3E.05
8 2020203E+05
9 1,35836E.05

iO 6.08512E*04
11 7.55875E*03

GROUP 9

1 i.08045E*05
2 3.36523E*05
3 1.87154E.05

4 2.06785E+05
5 5.65491E.04
6 6,47890E.04
7 8.26634E.04
8 8.83730E*04
9 1.77290E.04

iO 4089432E*04
11 0,

GROUP 17

1 8.77 S3i E.05

2 2073322E+06
3 1.52005E.06
4 1.67949E+06
5 4.59288E.05
6 5.26212E*05
7 6.71387E.05
8 7.17760E+05

GROUP 2 QROUP 3

0.

QROUP 4

0.

GROuP 5

4.i7587E.03
1.30065E*04
7.23340E*03
7.99213E*03
2018559E*03
2.50406E*03
3.19490E.03
3. R8737E*03
2.32333E.03
1.89163E*03
o*

GROUP 13

3.i3022E*05
9.74961 E.05
5,42213E.05
5.99087E*05
1.63832E.05
1087704E*o5
2.39489E.05
2.56030E+05
5.13638E.06
1.41796E*05
o.

(3RoUP 21

2*98054E+06
9,z8340E+06
5.16286E+06
5.70440E+06
1.55997E+06
1.78728E+06
2028037E+06
2.43787E.06

GROUP 13

3,14362E*o;
9.79135E*04
5.44535E.04
6.01652E*04
1.64533E.04
1.88507E*04
2.40514E*04
2.57127E+04
5.15837E*03
1.42403E+04
o.

GROUP 14

4.38413E*OS
1.36551E*06
7.59415E.05

8.39071E*05
2.29460E.05
2.6289 SE*O5
3.35424E.05
3.58592E*05
7.19393E*04
1.98597E+05
o.

GROUP 22

2.49430E*06
7,76t392E+06
4.32060E*06
4.77379E+06
1.30548E*06
1.49571E*06
1.90835E*06
2.040 !6E.06

OROUP 7

~070602E.04
1.77724E.05
9.8839 (iEa04
1.0920 hE.05
2.98645E.04
3.42161 E.04
4.3655 QE+04
b.6671?E. ob
q.36300E+03
z.58477E604

O*

GROUP i5

E.7*263E.05
i.7086$E.06
9.94731 E.05
i.0990~E.06
3.00561 E.05
3.4435 ?E.05
b.39360E.05
;,69707E.05
9.4230 RE.04
z,60136E.05

o.

GROUP 23

3.?4724E+06

i.16714E.07
6.49094E.06
1.1717 flE.06
].96126E.06
2.24704E606
2,86697E.06
3.0649 .?E.06

QROUP II

8.38559E*04
2.61154E*05
1.45254E*05
1.60490E*05
6.38891E*04
5.02842E*04
6,41570E*04
6.8sR83E*04
1.37599Eb04
3.79 F!60E*04
o.

GROUP 16

7,18973E*OS
2.23936E*06
1.24540E*06
1.37603E*06
3.76301E.05
4.31132E*05
5. SI)077E*05
5.8a070E*05
1.;7976E*05
3.2568 EE*05
o.

GROUP 24

4.67120E*06
1.45493E*07
8,09141E*06
8094013E+06
2.44484E+06
2.801 o9E*O6
3.573137E*06
3.82072E.06

o.
2.18143E*05
4.92696Eo05
1043178E*06
6.73233E.05
4.15776E*05
2.84106E*o5
2.57346E.05
1.69265E.05
8.98942E*04
8.51455E*03

GROUP 10

1.23054E.05
3,83272E+oS
2.13153E*05
2.35511E*05
6044048E.04
7.37893E*04
9. b1469E.04
l,00b50E*05
2.01919E+04
5.57423E.04
o.

GRouP 18

1.25662E*06
3.91396E*06
2.17670E*06
2.40502E.06
6.57698E*05
7*53533E*05
9.614 z3E*05
1.02783E.06

O*
o.
6.26886E*05
4.04187Ee05

O*
o.
1.743 i6E+04
6.95991E*04
1.223 i6E*051.96298E.05

o.
1.+3060E*04
3.91593E.04
1,71126E*04
0.

OROUP il

1.22.519E.05
4.00295E*05
2.22620E.05
2.+5971E*05
6.72653E.04
7.70666E.04
9.83284E*04
1.05120E.05
2,10887E+O4
5.82181E*04
0.

GROUP i9

1.53E130E*06
4.79128E.06
2.66462E.06
2.94412E.06
8.05123E.05
9.22439E.05

o.
5,373 i8E*03
1 .49539E*04
2.60700E*02
o*

OROUP 12

1,89444E+05
5.90057E*05
3.28154E*05
3:62574E*05
9.91527E*04
1.13600E*05
1.44941E*05
1.54952E*05
3.10859E*o4
0,58166E*04

o.

GROUP 20

le86698E*06

5.81502E*06
3023396E.06
3057318E.06
9.77151E405

1.11953E*06
1.42840E.06
1.52706E.06

1.17693E*06
1.2 SB22E*06

9 1.43994E.05 2.06199E*05 2.52419E.05 3;06353E*05 4.89077E*05
io 3.97514E*05 5.69237E+05 6,96833E.05

4.09289E*05 ~:1688qE.05
8.45~24E*05 1.35016E*06 1.12989E.06 !.69747E.06

11 00 0. o* o. 0. 0. 0.

7.66498E.05
2.11601E*06
o.

GROUP 25 OROUP 26 OROUP

1 3.84765E.06

i.19842E.07
6.66486E+06
7.36395E.06
2.01381 E*06
2.30724E.06

1,07800E*07

2
3

3.35763E.07
1.86731E*07
2.063 i7E.07
5.64213E*06
6.46426E*06
8.24767E*06
8.81733E*06
1.76890E*06
4.883 z6E*06
o.

2.94378E.06
3.14711E*06
6.31361E*05
1.74295E.06
0.

PHOTON ENERGY PROOUC3’ION MATRIX FOR MATERIAL IOR MIXTURE) 6

oRoUP 1

2.20935E.05
6.71988E*05
5.52118E+05
6.94156E*05

GROUP 2

6.23893E*02
7. I+853E.03
7.79385E*03
1.03202E*04
4.47212E*03
4.18338E*03
3. S5798E+03
3. OI1OIE*O3
1.7 S277E*03
7.00121E*02
7.52109E*O1

OROUP 3

0.
0.
0,
0,
0.
0.
0.
0.
0.
0.
0.

OROUP il

o.
0.
0.
0.
0.
0.
0.
0.
0.
O*
o.

GROUP 4 GRoUP 5

0. 0.
0. 0,
0. 0.
0. 0.
0. 0.
0. 0.

oROUP 6

0.
0.
0.
0,
0.
0.
0.
0.
0.
0.
0,

OROUII 14

0.
0.
0.
0.
0.
0.

OROUP 7

&

o*
O*
Q.
9*
Q*
0.
g.

0.
Q.
09

OROUP i5

~.

Q*
0.
~.

Q.

~:

Q*
O*
0.

OROUP 8

1
2
3
4
5
6

0.
0.
0;
o.
0.
0.

3.00879E.05
2.81452E*05
2.39382E.05
2002571 E*05

1.17922E.05
4.70934E40*
5.05895E.03

GROUP 9

0.
0.
o*
0.
0.
0.
09
0.
0.
0.
0.

0. 0.
0. 0.
0. 0.
0. 0.
0. 0.

0.
0.
0.
0.
0.

GROUP 10

0.
0.
0.
0.
0.
0.
0.
0,
0.
0.
0.

OROUP 12

0.
0.
00
0,
0.
0.
0.
0.
0.
0,
0.

QROUP 13

0.
0.
0.
0.
o*
0.
0.
0.
0,
0.
0.

QROUP 16

0.
0.
00
0.
0.
0.
0.
0.
0.
0.
0.

.

.

1

:
4
5
6

:
.9
10
11

0.
0.
0.
0,
0.
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TABLE III (continued)

.

.

.

.

OROUP i7

1 0.
2 00
3 0,
4 0.

5 0.
6 0.
? 0.
8 0.

-9 0.

10 0.
11 0.

GROUP 25

1 0.
2 0.
3 0.
4 0.
5 0.
6 0.
7 0.
e 0.

-9 00
lo 0.
11 0.

1 0.
2 00
3 0.
● 0.
5 0.

GROUP 18

0.
0.
0.
0.
o*
o.
0.
0.
0.
0.
0.

(3ROUP 26

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

OROuP i9

0.
o*

::
0,
0.
0.
0.
0.
0.
0.

(AROUP

PFIOTON ENERQY PRODUCTION MATRIX FoR MATERIAL (OR MIXTURE)

GRoUP 1

6 0.
7 0.
8 0.

-9 0,
10 0.
11 1.42520E.04

GROUP 9

1 0.
2 0.
3 0.
4 0,
5 0.
6 0.
7 0.
8 0.

-9 0.
10 0.
il o.

GRoUP 17

1 0.
2 0.
3 0.
4 0.
5 0.
6 0.
7 0;
8 0.

1 0.
2 0.
3 0.

OROUP 20

0.
0.
0.
0.

0.
0,
0.
0,
00
0.
0.

13RoUP 21

0.
00
0.
0.
0.
0.
0.
0,
0,
0.
0.

.9 0.
10 00
11 0.

GROUP 25

● 0.
5 0.
6 0.
7 0.
8 0.

-9 0.
10 0.
11 0.

GROUP 2

1006338E+O3
3.4@802E*02
5,18926E*03
1.11332E*04
5.26457E*03
5.67466E*03
1.27514E+03
7.09211E*03
2.26932E*02
3.79792E*02
4.39121 E*03

GROUP 10

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

GROUP 18

0.
0.
0.
0,
0.
0.
0.
0.

0.

OROUP 26

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

OROUP 3

0.
0.
o*
o.
0.
0.
0.
0.
0.
0.
0.

GRouP il

0.
0.
0.
0.
00
00
0.
0.
0.
0.
o*

GRouP i9

0.
0.
0.
0.
0.
0.
00
0,
0.
o*
o.

OROUP

OROUP 4

0.
0,
0,
o*
o.
0.
0.
0.
0.
0.
0.

OROUP 12

0.
0.
0.
0,
00
0,
0.
0.
0.
0.
0.

OROUP 20

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

GROuP $

0.
0.
0.
0.
0.
0.
o*
o.
00
0.
0.

OROUP 13

0.
o*
o.
0.
0.
0.
0.
o*
00
0.’
0.

13RoUP 21

0.
0.
o*
o.
0.
o*
o.
0.
0.
0.
0.

OROUP 22

0.
0.
0.
0.
0.
0,
0.
0,
0.
0.
0.

7

oROUP 6

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

13ROUP 14

0.
0.
0.
00
0.
0.
o*
o.
00
0,
0.

oROUP 22

0.
0.
0.
0,
0.
0.
0.
0.

;:
0.

ORoUP 24

0.
00
0.
0.
0.
0,
0.
0.
00
00
0.

OROUP 8

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

OROUP 16

0.
0.
0.
0.
0.
0.
0.
0.
0,
0.
0.

OROUP 24

0.
00
0.
0.
0.
00
0.
0.
0.
0.
0.
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TABLE III (continued)

PHOTON ENI!ROY PRODUCTION MATRIX FoR MATERIAL 10a MIXTURE) O

OROUP 7 QROUP a
.

OROUP 1

0.
0.
09
0.
0.
o*
00
0.
0.
00
0.

OROUP 9

Z.2379+E*OZ
1.2708 zE*02

QROUP

o.
o*
o.
0.
0.
0.
0.
0.
0.
0.
o*

2 OROUP 3 OROUP 4 GROUP 5 oROUP 6

0.
0.
0.
1.36442E*03
7.771 OOE*O3
o.
0.
1.95021E*04
7,44381E*03
1,28311E-06
00

0.
0.
0.
0.
0.
00
0.
6.z7877E*03
6. I17286E.03
0,
0.

9,37874E40~
S.32567E*01

j.935~iE.02

i.09912E+02

2.2i8a8E*02
1.2s998E*02

1
2
3
4
5
6
7
8

i:
11

00

1.71839E-09
9.07717E*02
1.0360 bE+04
1,45601E+04
1.69082E*02
0.
1.52622E*04
7.69032E*03
3.11426E*01
o*

::3530bE*02
1.63313E*o?
2.81994E.01
1.93922E. oi

69
8,98396E.02
3.37050E*02
5.8198 $E*01
+.00221E.01

o.
1.02987E*03
3.86376E*02
6.67157E*01
4.58792E.01
o*
6.09867E*01
9.80376E*01
o.

0.
Z.57770E. oi
4.14384E*01
o.

~:3200?E*Ol
Q.55217E.01
0.

GROUP 10

2.211 i9E.02
1.25561E*02

OROUP 11 OROUP 12 GROUP 13 GROUP 14 GROUP i5 GROUP lb

2.42586E+02

1.37751E*02
o.
1.12594E*03
4.22419E.02
7.2 V392E.01
5.01590E*01

2.98104E.o2
1. b9277E*02

1.32815E*03
7,s4183E*02
o.
6.i6450E.03

7. I0347E*02
4.03367E*02
o.
3.29702E*03

j.02204E.03
~.130359E.02

2.57990E*03
1.4h498E*03

3
4
5
6
7

0.
1.03874E*03
3.89701E.02
6.72899E*01
4.62741E+o I
o.
6.15i16E+Ol

o.
1.02630E*03
3,85037E*02
6,64846E*01
+.57 Z03E*01
o.
b.@7754E*O&
9.76978E*o I
o.

GROUP 18

3, ]8827E.02
1,81044E*o2

o.
1.679(11E*03
5,55177E*02
9.586 z7E+ol
6.59231E*01

i:76308E. Oi
1.*08 b8E+02
o*

GROUP 26

2.74529E*03
1.55890E*03

o.
1.3.53 b3E*03
5,19093E*02
LI.96320E*01
6,1 b384E*ol

o.
1.19744E*04
4.49z42E*03
7.75708E*02
5.33441E*02

0.
~.7437w03
] ,77969E.03
~.07300E.02
z.1132SE.02

2.31273E.03 1.23694E.03
3.99340E*02 2,13583E*02
2.74619E.02 1.46877E.02

0;
7.09097E*02
1.13989E*03
o.

0.
b. bbT58E.01
1.071 B3E.02
o.

0.
8.19351E*01
1.31713E*02
o.

!:6504711.02
5.86822Eo02
o*

o.
1.95242E*02
3.13856E*02
0,

;:809i2E+02
A.51572E+02
o.

9.2.8812E*01
o*

oROUP 17

6,95854E.02
3095137E*02

GROUP i9 OROUP 23OROUP 20 GROuP 21 GROUP 22 OROUP 24

4.15311E+03
2.35832E*03

1.27955E*03
7.2 b587E+02

7.04133E.02
3.99838E. oz

1.lb405E*03
6.60999E. oz

i.10b7?E.03
6.28467E.02

1,57163E*03
8.92443E*02

1
2
3

;
6
7

g:22975E*03
1.21170E*03
2009225E*02
1.43880E*02

0.
1.92763E*04
7.23186E.03
1.24873E*03
8,58729E.02
o.
1.14150E*03
1 .83498E+03

;:93893E.03 !:26817E.03 i:40284E.03 ~:136?iE.03
2,2281 OE+O3 1.~2b12E*03 2,02 b98E.0~ i.92715E.03
3.847 z7E*02 2.11714E*02 3.49999E.02 3.32763E.02
2,64570E*02 1,45592E*02 2,40 b88E*02 2.213835E+02

!:29460E.03
2.73670E*03
4.725 k8E*02
3.24963E*02

8
9

io
11

0.
1.91258E.02
3.07452E+02
0.

GROUP 25

i.93692E.03
1.09987E.03

~:51690E.02
5.65350E*02
o,

0.
1.93534E.02
3.illlo E*02
o.

0.
3,19944 ~*l)i

5.14317E*02
o.

i.
3.0418 nE&02
+,889 RRE.02
0.

0.
4.31969E. Q2

b.94400E*02
o.0.

OROUP

:
3

:

0.
8.99007E+03
3037279E*03
5*82381E*02
4.00494E*02

b
7
8

1:
11

o*
5.32371E.02
13055798E*02

~:54554E+02
1.21296E*03

O* o*

ENERGY PRODUCTION MATRIX FoR MATERIAL IOR MIXTURE) 9PH070N

GROUP 2 OROUP 3 OROUP 4 OROUP 5 oROUP b GROUP 7 OROUP 8oROUP 1

b,23B93E.00 O. 0. 8.35174E+01 6.28725E.0~
4,43434Eb03 O. 0. 2060129E.02 1.95827E+03
9.93186E*03 O. 0. 1.44668E.02 1.08907E.03
2.87386E*04 1.25377E.04 3.48632E*02 1.59843E*02 1.20330E+03
1.3509 +E+04 8.08374E+03 1.39198E*03 4037119E.01 3.29066E.02

io14120E.03
~.55447E*03
1.9;67.8E*03
2.18413E.03
s.97290E*02

1,67712E*03
5.22367E*03
2.90509E*03
3.20901E*03

3,02437C+03
~,70523E.04
1.63258E*04
2.19653Eo04
9.75407E*03 8;7i781E*02

6.843 z.?E.02
8.7311 QE.02

1.00568E*03
1.2 R316E*03
1.37177E*03
2.75198E*02
7.59719E*02

6
7
8

1:
11

8.84559E+03
7.4330 tlk*03
6.42976E.03
3.89595E+03
1.6079 bE+03
2.01764E*02

oRoUP 9

2.16089E*03
6.73047E*03
3.74307E.03
4.135 b9E.03
1.13098E*03
1.29578E.03
1.b5327E.03
1.76746E.03
3.54581E*02
9.78864E.02

00

8.35735E*03
5,71770E*03
5.17704E*03
3. Q0283E*03
1.80488E+03
1.71043E+O2

oROUP 10

2.46108E*O3
7.66545E+03
4.2630 SE+03
4.71022E*o3
102881 oEoo3
1.47579E.03
1,8829 +E*03
2.01299E.03
4.03839E*02
1.11485E+03
o.

3.92596E+03
o.
2.86119E.02
7,83186E*02
3.42248Eb02
o.

OROUP 11

2,57039E*03
8.00591E*03
4.45z40E+03
4.91942E.03
1.34531E*03
1.54133E.03
1.96657E*03
2.1024 oE*O3
4.21775E*02
1.16436E*03
o.

2.44 b33E603
o.
1.07464E*02
2,99078E+02
5.21400E.00
o.

OROUP 12

3.78.389E*03
1.18011E*04
6,56307E*03
7.25149E.03
l,9a305E*03

2.27201E*03
2.89883E*03
3.09905E*03
b.21719E*02
1. Tlb33E*03
o.

5.00812E.01
6.38980E.01
7.77474E*01
4.64665E*01
3.7832 bE.01
0,

GROuP 13

6.26044E*03
1.94992Eb04
1. 08443E.04
1.19817E*04
3027663E*03
3.75407E.03
4.78978E*03
5.120 blC.03
1.02728E*03
2.83592E.03
0.

3.7701 SE*02
4. R1028E. o2
5.14253E+02
1,03167E*oz
2.a480bE*02
o.

GROUP 14

8,76827E*03
2.73103E*o4
1.51883E*04
1. b7814E*04
4.58919E+03

5.25789E.03
6,70848E*03
7.17183E.03
1,43879E*03
3,97194E.03
o.

9.33425E.02
i.87260E.02
5.16954E.02
o* o.

OROUP 16

1.43795E*04
4,47873E+04
2.49079E*04
2.7520 bE*04
7. S2602E+03

8.6226 SE.03
I.1oo15E+O4
1.17614E.04
2.359 S3E*03
6.51376E.03

o.

GROUP iS

.

.

i.14853E.04
~.5772RE*04
~.9B9~hE.04
2.19814E.04
+oo11~3E.03
A,88713E.03
n.787~l E+03

9.39414E.03
i,8846~E+03
~.20271E.03

o*

:
3
4
5
6
7
8
9

io
11
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TABLE III (continued)

*

.

GROUP 17

1 i.75506E*04

2 5.46644E+04
3 3.0601 (IE.04
4 3.35898E.04
5 9,18 S76E.03
6 1.05242E.04
7 1.34277E.04
8 1.4355 zE,04

-9 2.87988E.03
JO 7.95027E.03

11 0.

GROUP 2S

1 ?.69530E+04
2 2.39683E*05
3 1.33297E.05
4 1,47279Eo05
5 4.02762E60*
6 4.61449E604
7 5.8i757Ebi4
0 6.29422E.04

.9 1.26272Eo04
10 3.48590E.04
11 0.

GROUP 18

2,513 z4C*04

7,82792E*04
4.35341 E*04

4.81 OOSE. O4
1.31540E*04

o.

GROUP 26

2015601E*05
6.71526E*05
3.73462E.05
4.12635E*05
1.12843E*05
1029285E*o5
1.64953E*05
1.76347E*05
3.53780E*04
9.76652E+04
00

pHOTON ENERQy PRODUCTION

FoR MESH INTERVAL i f30uNOf0

2012675162E*i5 6.9760 +782E.14
4,53863760E+14 7.59583350E+14

FoR MESH INTERVAL 2 IIOUNOEO

2.12675162E. i5 6.97604782E.14
+.53863760E*14 7.59583350E*14

FOR MEW INTERVAL 3 BOUNDEO
2.12675162E*15 6.9?60478zE. ~4
4.53863760Eb14 7.59583350E*14

FoR MESH INTERVAL 4 BOUNOEO
4.43422585E.16 2.51795064E.16

1.99086971E*16 1.96012534E+16
FOR MESMINTERVAL 5 ROUNOEII

4.43422585E*16 2.51795064E*16
1.99086971E.16 1,96012534E.16

FoR MESH INTERVAL 6 80uNOE0
+,43422585E.16 2.51795064E.16
1099086971E*16 1.96012534E+16

FoR MESH INTERVAL 7 ROUNOEO
4.4342 z505E+16 2.51? 95064E,16
1.99086971E+16 1.96012534E.16

FoR MESH INTERVAL 8 FIOUNOED
1,6679690 zE.17 5.19681885E.17

2.7 S088387E*16 7056071349E.16
FoR MESH INTERVAL 9 sOUNDED

i.66796902E*17 5.196818135E*17
2.75088387E*16 7. S6071349E*16

GROUP i9

3.07659E.04
9. S8256E.04
5.32924E.04
5.88823E.04
1.61025Eoo4
1.84488E.04
2.35386E.04
2.51644E.04
5.0483 BE*03
1.39367E.04

0.

GRoUP

GROUP 20 GROUP 21 GROUP 22 GRoUP 23 GROUP 24

3.73396E.04

1,16300E.05
6,46792E*04
7.14635E*04
1,95430E.04
2.23907E.04
2.85680E*04
3.05412E.04
6.:2705E.03
1.69145E.04

5.96108E+O4

1.85668E*OS
1003257E*OS
1.140 S8E*05
3,11995E.04
3.57456E*04
4.56074E*04
4.87575E.04
9.78154E*03
2.70031E*04

4.98860E*04

1.55378E*05
8.64119E*04
9.54759E404
Z.61096E*O4
2.99141E*04
3.81671E*04
4.08033E*04
8. 111579E*03
2.25979E*04

i,4944QE606

a.33429E.05
~,29S19E.05
1.4343hE.05
g,9225~E.04
4.49407E*04
5.73393E.04
6.12997E.04
i.2297?E.04
3.39493E.04

9.34241E*04
20909145E*05
1061828E*05
1,71W303E*05
4.88969Ee04

5.60217E*04
7.14775E*04
7.64144E.04
li53300E+04
4.23202E*04

o. 0, 0. i. o.

SOURCE VECTORS AT INOICATEO MESH INTERVALS

BY RAOII R= O. .ANO R=
1.037 e5212E*~6 2.22663777E.16
2.30344076E*16
BY. RADII R= 1.0000E*OO ANO R=
1.037 B5212E+16 2.22663777E.16
2.30344076E*16
BY~RADII R= ‘2.0000E.00 ANO R.
1.03785212E*~6 2.22663777E*16
2.30344076E*16
BY RAOII R= -3.0000E*OO ANO ,Rm
2.96314993E.14 2.09464789E.l?
o.
BY RADII R= 4.0000E+OO ANO R.
2.96314993E*14 z.09464789E+17
00
BY RADII R= 6.0000E*oo ANO R.
2.96314993E*14 2.09464789F*17
o*
BY RAOII R= 9.0000E.00 AND R.
2.96314993E*i4 2.09464789E*17
0,
BY RADII R= l.lo OOE. OI ANO R=
2.89233013E.17 3.20355985E.17
5.4385051 OE*I2
BY RAOII R= 1.3000E*01 ANO R.
2.89233013E*17 3.20355985E. i7
5.43 E5051OE.12

1.0000E*OO THE vECTOR-IS
1.05291495E*16 1.i3492814E*16

2.0000E*OO 7HE vECTOR IS
1.05291495E.16 1.i34928i4C*16

3.0000E*OO THE vECTOR-IS
1005291495E*16 1.i3492814Eb16

4.0000E*OO 7ME VECTOR-IS
11.46901758E. i6 1.3383260 SE*16

6.0000E*OO THE vECTOR-IS
8046901758E.16 1.33832605E*16

9.0000E*OO THE VECTOR IS
8.4690175 BE.16 1.33@ 326~5E.16

l.lo OOE*O1 THE vEC70R.l S
8.4690175 BE.16 1.33 B32605E+16

1.3000E*01 THE vECTOR !S
8.79492646E616 1.00472788E*17

1.5000E*01 THE VECTOR Is
8.79492646E+16 loijo4727R8E.17

~. S502a620E*i5

3e55028620E.15

~.55028620E*i5

9.i6855284E*15

9.168552 B4E.15

9.i6855284E*15

9.16855284E*15

i.27779453E*17

i*27779*53E*17

i.&ie42t97k*i6

i.iin42297EeT6

i.4in4229Tk. i6

i.iS?88937E6i6

i.55iea937E*i6

i.5=i88937E*i6

i.5si8a937E*i6

i.3b584623E*i?

i.i6~84623E*i7
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APPENDIX A

COMMENTS CONCERNING CODE OPERATION AND SUBROUTINES

Aa shown in Fig. Al, the LAPH code has been

divided into three main parts, each of which is a

primary overlay. The main overlay, OVERLAY (0,0),

is very short and serves principally to define un-

labeled COMMON and labelled COMMON/TAPES/and to

call the three primary overlays, namely, OVRRIAY

(1,0), (2,0), and (3,0). In OVERLAY (1,0), the in-

put is read in DTF-IV format and binary Tape 5 ia

prepared for use as input to OVERIAY’s (2,O) and

(3,0); in OVERLAY (2,0), the photon production and

energy productionmatrices for each material in

each zone are calculated and written onto binary

Tape 18; in OVERLAY (3,0), the matrices on Tape 18

are combined appropriately,and the photon source

and energy source vectors are calculated.

A brief description of each of the subroutines

fOllows.

oVERLAY (o ,0)

PROGRAM MAIN serves to define unlabeled

COMMON and labelled COMMON/TAPES/and to call the

three prbry overlays.

I

!

.-.--—---—-—-—-— ________________
I

[
MAIN

I 1
I

ERROR
I
I OVERLAY (0.01L___–----__–---___—----___–---_—-.

T--------–—-— _____________________
I
1

I
PROB1

J
I I

I REAI H LOAD H REAG I

1 OVERLAY [1.01L--___--_--_-----____---_____—____

.---------— —------——-----—-----—-

~OVERIAY 1~0~ ___ -—----———-— -------- - ———

r ----------------------------------
1

I I
\

SOURCE
I I

I
I I I

I I READX I I MlXcx I I VECTOR

I OVERIAY (30)
;
1L_____________________________ .-_-_2

Fig. Al. Arrangement of overlays and
subroutines.

“

.
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.

SUBROUTINEERROR is called if there is an er-

ror in the input data or if any core storage allot-

ments have been exceeded. An error stop number la

printed, and execution is terminated. A complete

catalog of the possible fatal error returns is in-

cluded as a part of this subroutine, Other error

messages are printed by the various subroutines

when the error is nonfatal.

OVERLAY (1,0)

PROGRAN PROB1 reads all of the input data fok

the problem, does preliminary checking thereon, and

arranges the data on binary Tape 5 in a form con-

venient for use in OVERLAY’s (2,0) end (3,0).

SUBROUTINE REAI and SUEROUTINEREAG are DTF-IV

routines. They are called by PROB1 to read integer

and floating-pointdata, respectively,when these

data are given in the DTF-IV format.

SUBROUTINE LOAD is another DTF-IV routine and

is called by the two subroutinesmentioned above.

This routine interprets the DTF-IV control flags

and fills out the integer and floating-pointarrays

accordingly.

OVERIAY (2,0)

PROGHAN PHOTON reads the input data from Tape

5 and supervises the calculationsfor each zone and

each material within each zone.

SUBROUTINE INTG computes the integral of y(x)

between two points xl and X2, where values of y(x)

are given at X3
and ‘4 ‘Uch ‘hat ‘3 ~ ‘1 < ‘2 ~ ‘4“

The dependence of y(x) on x between the two tabu-

lated points (e.g., linear-linearor log-log)must

be specified.

FUNCTION LOCT loca:es the mesh interval in

which a given vari~ble lies.

SUBROUTINETERP1 interpolatesbebween two spec-

ified points of y(x) va x, assuming a dependence

(e.g., linear-linearor log-log)which must be

specified.

SUBROUTINE LAPH supervises the calculationof

the photon production and energy productionma-

trices for each material.

SUBROUTIMINORM normalizes the fine-group

weighting functions over each broad group.

SUBROUTINERSF3 reads tabulated arrays from

the ENDF/B data tape.

SUBROUTINEMESH forma the energy mesh to be

used in the numerical integrationover neutron

energy. The fine-group energy mesh is augmented

with the energies at which the neutron cross sec-

tions ara tabulated in File 3. only those cross-

section tables correspondingto reaction types

specified in the input data are considered. This

routine interprets the “MT = -1” command in the

input specificationand determineswhich MT num-

bers are to be used.

SUBROUTINEPR15 reads the photon production

data from File 15 of the ENDF/B tape. For a con-

tinuous energy distributionunder Option 1, the

photon group yields, Yg(E) and ~g(E), are calcula-

ted on either Track 1 or 2 and written onto Tape

15. For distributionsunder Option 1 at discrete

gamma energies, the yields are written directly

onto Tape 17. The appropriate transition and con-

ditioml probabilitiesunder Option 2 are read

from the ENDF/B tape and are written onto Tape 16

for later use In SUBROUTINETRC2.

SUBROUTINE TRC2 reconstructs the microscopic

photon production cross sections from the transi-

tion arrays (read from Tape 16) and the appropriate

cross sections (read from the ENDF/B tape File 3),

integratesover the neutron fine groups, and writes

the results on Tape 16.

SUBROUTINENATRIX reads the microscopic fine-

group photon and energy production matrix elements

(T’S and p’s) from Tape 16. It then performs the

sum over fine groups which results in the photon

production and energy productionmatricea for each

reaction type. Finally, the sum over reaction

types is taken to produce the G x N matrices which

are written onto Tape 18.

ovERLAY (3,o)

PROGRAN SOURCE supervises the calculation of

the photon source and energy source vectors.

SUBROUTINE READX reads either the photon pro-

duction or the energy productionmicroscopic ma-

trices from Tape 18.

SUBROUTINE MIXCX multiplies the microscopic

matricea by the specified number densities and

printa the macroscopicmatrices.

SUBROUTINEVECTOR multiplies the macroscopic

matrices by the appropriate flux vectors and the

scalar renormalizationconstant to give the source

vectors.

SUBROUTINEPUNCR punches both integer and

floating-pointarrays in DTF-IV format.
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AFFENDIX B

INDEX’ed (CROSS REFERENCE) LISTING OF LAFH

IN[)EX PAGE 1
0VERLAY(LAPH90*O)

1 (JvFRL&Y(LAPH*090) MAIN

I rJ@ E X Pl!GE 2
PRuGt?AM MAIN (INPU~*oUTPUT.PUNCH.TAPEl O=INPIJT*TApEQ=OUTp(JT *TAPF2*T

r
c
c

c
c

c
c
r.,
c
c

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
,.
.

PROGRAH MAIN (INPUTsOUTPUT~PUNCHoTAPEl~=INP~JT* TAPE9=O~JTp~JT*TAPE2*T MAIN
lAPE5~TApEl!i,TApEi6sTApEl 7~TAP~lRo~APE2ti) MAIN

MAIN
PRoGRAM NAIN SERVES 10 DEFINF. TME EXTENT OF UfJLABELLED COMMON AND MAIN
TO CALL THE THREE pRI~~ARy OWRLAYsO MAIN

MAIN
COMMON cJEG(50) tEMG(50)!EMNB( 100) *EMNF(1oO)*GAMM(5O )tIM*IOO?IRES~I FiLANK

1W0*12Ns!1A (100) s~1B(50)f Mc(5u)9NCRoMMsMSSMZ (10 )!NBG*NENB*p~ENF$pJFG*tlG RLANK
2AM,NGG*NMAT (10),NNM(1Z6) 9NPM,R(101 )sRW(1OO),PXSC (100),RXSF(lOO)tSW BLANK
3(1011) JSXSC(lOO) TSXSF(1OO )9XMD(5(J)9AWI?SAV RLANK

cf)r!MON /TAPES/ ISI*ISOOIEN
1s0=9

TAPES
MAIN

IsI=1O MAIN

ICN=2 MAIN
REwIND 20 MAIN
l?FwlN@ 5 MAIN

REwIN1} 18 MAIN

CALL OVERLAY (4tlLApH*l!o) MAIN
CALL OVERLAY (4HLAPd~2!O) MAIN
CALL. 0VERLA% (4HLAPHt3,0) MAIN
CALL KXIT MAIN

TAPE. USAGE MAIN
MAIN

THE INPUT TAPE.* TAPE1O* Is RFFERRgD TO BY THE NAME ISI* ISY=1O. MAIN
TAPEIO IS USEO IN MAIN* pRORIS LoADo MAIN

MA7N
THE OIJTPUT TAPE* TAPE9* IS RFFERREo TO BY THE NAME 1S(), 1S0=9. $4AIN

TAPE9 IS USEIT IN MAIN) ERRoR* LOAC)O MESHS PR15* MAIN
M1xcx, vEcTOR* xSEC. MAIN

MAIN
THE PUNCH FILE Is USED IN PUNCR. MAIN

MAIN
TAPE20 IS THE PdYSIcAL TAPE ON WICH IS WRITTEN THE ENDF/El DATA IN MAIN

BCD CARD IMAGE FORMAT. THIS TApE I!jUsED IN MAIN~ PRO13], MAIN
AND LAPH, ~fAI N

MAIN
TAPF? (TAPE IEN wHFRE IEN=2) IS THE TAPE ONTo WHICH THE ENDF/p MAIN

DATA FOR ONE SINGLE M*T NUMBER ARE w~ITTEN. THIS TAPE IS MAIN
PREPARED IN LAPH AND Is READ IN RSF3* MEsti9 PR15* TRC2* MAIN
ANO Xf5EC. MAIN

MAIN
THE Afiovf TAPES ARE 13cD TAPEs. THERE ARE ALSO FIVE RINApY TAPEs MAIN
USED AS INOICATED IN THE TABLk 13ELDw. MAIN

MAIN
MAIN PRo131 PHOTON LAPH PR15 TRCZ xSEC MATRIx SOURCE READX MAIN

TAPE 5 xx x x MAIN
TAPE15 x x x MAIN
TAPE16 A x x x x MAIN
TAPE17 A x x MAIN
TApE18 x x x MAIN

.

.

.

.
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IN I)EX PAGE 3
PROGRAkI MAIN (INPuT,OuTPuT,PuNCHOTAPElo=INPljT*TApE9=O()TpljT* TApE~sT

c
c
c
c
c
c
c
c
c
c
c
c
c
c
r
c
c
c
c
c
c
c
r
c
~
c
c
c
c
c
r
c
c
c
c
r
c
c
c

:
c
c
c
c
c
c.
c
c
c

[ N[) E X

TAPE ~ IS THE BINARy TAPE PREPARED FoR USE AS INPUT TO OVERLAY 2.
TAPE 15 CONTAINS BINAF!y OUTPur FROM sUBROUTINE PR15 FOR ALL
APPROPRIATE SECTIONS OF FILE 15 WITH Lo=l! LF=i. TAPF. 15 1S INPL)T
TO sUIIROIJTINE XSEcO
TAPE 16 Is THE. BINARy OIJTplJT FROM TRc2 wI+IcI.+ coNTAINs ALI- THE
ELEMELITS OF THE SIGNA(IQJ) CALCIJLATEO USING LOi2 Information FROM
FILE 15 ANO cROSS SECTIONS FROM FILE 3. ADDITIONAL O(JTPIJT FROM
SUBROUTINE XSEC 1S WRITTEN ON THIS TAPE FOR LO=I SECTIONS OF FILE
15 AFTER THE APPROPRIATE CROSS SECTIOFJS FRoM FILE 3 HAVE $?EEN
017TbINED AND THF NECESSARY INTEGRATIoNs OvER NEUTRON GRO[jPS
pERFORMED. TAPE 16 IS INPUT TO SuBROUTINE MATRIX,
TAPE 17 cONTAINS BINARY OUTPIJT FROM SUBROUTINE PR15 FOR ALL
APPROPRIATE SECTIONS wTTH L(J=ls LF=2. TAPE 17 IS INPIJT TO
SUHROUTItJE XSEC.
TAPE 18 IS UsEiJ FOR STORING THE PHoToN PRODUCTION AND ENERGY
PRoDUCTION NATRIcES FOR EACH MATERIAL IN ALL OF THE ZONES. THIS
TAPE IS INPUT To SURROl!TINE f?~AnX IN OvERLAY 3.

LOCATIONS OF THE coMMON i4LOCKS

THE NAMES OF TtiE COMMON BLOCKS ARE LISTECI HORIZONTALLY AND THE C
ROIJTIIQE NAMES ARE LISTED VERTICALLY.

o

BLANK TAPES TEST OVE.R1 READ RULK SAVE BOOK VEC M

(().0) MAIN
ERR(IR

(1.(J) PROU1
REAI
REAG
LOAO

(2.(1) pHOTON
INTG
1.OCT

TcRP1
LAP}{
NORI1
RSF3
Mcst{
PR15
TRCZ
XSEC

p~T’~Ix

(3,0) SllURCE
READX

x x
x

x x x
x
x

x
x x x

N

s

x
x

x
x x x
x x x

x x x
x.x x
x x

)(

x T

x o
x
x x x x F?
x x x x
x x x x A

x x x
x

MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
14AIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MA!N
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIt.J
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN
t4AIN
MAIN
MAIN
MAIN
MAIN
MAIN
MAIN

PA(jE 4
PROGRA!! MAIN (INPuTtOuTPuTSPUNcH,TApE1o=INPuT0TApE~=0uTp1JT*TApE2ST

c MIXCX x x E HAIN
c VECTOR x x
c PUP~CR

MAIN
x MAIN

c
c NOTE THAT coMMON/@ULK/ Is OEFINED IN FOUR DIFFERENT WAYs ANrJ

MAIN

c
MAIN

COMMON/SAVE/ IS pEFINED IN TwO WAYSO MAIN
c

14 EtlD
MAIN
MAIN
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IN L)EX PAGE 5
PROGRAM MAIN (INPUT~OUTPUTSPUNCH, TAPE10=INPUT?TAPE9=OUTPUT~ TApE2sT

12

.

-*-+-*-+-*- +-+-*-+-+-*- +-*-+-*-+-+- +-*-*-+-+-*- ●✍☛✍☛✍☞✍☛✍☞✍●✍☛✍☛✍☞✍☛✍☞✍☞✍☛✍☞✍☞✍☛✍☛✍●✍☛✍☞✍☛

.

.
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IN CJEX

t
c
c
c
c
c
c
c
c

c
c
c
c
c
c
c
c
c
c
c

c
c
c
c
c
~

c
c

c
c
c

c
c
c

c
c
c
c
c
c

SUBROUTINE ERPoR (NI

SIIRROUTINE ERRoR (N)
PRINTS ERRoR MESSAGE

ERROR RETUI?N
NUMMER

100

1’.)1

200

301

302

303

400

500

5(!1

502

503

600

601

602

CATALOGUE OF FATAL ERROR RETuRNS

SUt3ROUTINE IN WHICH ERRoR STOP oCCURRED

PRoH1

PRoS1

IUTG

TEPP1

TERP1

TFI?P1

MEsH

Pf?ls

PRj5

PR15

PRi5

TRC2

TRc2

+Rc2

AND SOURCE OF ERROR

THE NEUTRON FINE AND BUOAD GRoUP ENERGY
BoUNDARIES MUST BE GIVEN IN oRDER OF
DECREASING MAGNITUDE.

THE MT NUMBERS FOR A GIVEN MATERIAL MUST
BE GIVEN IN ASCENDING oRDER.

PAGE 6

ERRoR
ERRoR
ERRoR
ERRoR
ERRoR
ERRoR
FRRoR
ERRoR
ERROR
ERRoR
ERRoR
ERROR
ERRoR
ERRoR
ERRoR
ERROR

THE FLAG INDICATING DEPENDENCE OF Y(X) ON ERROR
X MUST BE 1S 29 39 40 OR 5. ERRoR

ERRoR
IT IS INcORRECT TO INT~RPOLATE BETWEEN Two ERRoR
POINTS WHICH ARE AT THE SAME ABSCISSA. ERRoR

ERRoR
INTERPOLATION cODE FLAG MUST BE POsITIvE. ERROR

ERRoR
ARGuMENT OF LOG IS ZERO OR NEGATIVE. ERRoR

ERRoR
THE AuGMENTEI) FINE GROLjP ENERGY MESH MUST ERRoR
NOT H8VE MORE THAN 200ij pOINTS. ERRoR

ERRoR
THERE MUST NOT BE MORE THAN io~ ENTRIES IN ERRoR
THE L0LF12 ARRAY. ERRoR

ERRoR
AT THIS POINT IN THE CODEO THE NEUTRON FRRoR
ENER6y SHOULD NOT LIE oUTSIDE THE RANGE OF ERRoR
ENERGIES FOR WHICH THE PHOTON YIELD IS
TABULATED FOR THIS LAW.

ERRoR
ERRoR
#RROR

ERROR IN DETERMINING INTERPOLATION cODE. ERRoR
ERRoR

THE LoLFIl ARRAY MuST NOT HAVE MORE THAN ERROR
500 ENTRIES. ERRoR

ERRoR
ERROR IN DETERMINING FROM WHICH LEvEL IN ERROR
A CASCADE A TRANSITION OCcURS, ERRoR

ERRoR
LEVEL ENERGY SHOULD LIE WITHIN THIS ENERGY ERROR
MESH. ERROR

F,RRoR
ENMAX MUST LIE WITHIN NEUTRON FINE GROUP ERRoR
ENERGY MESH, ERRoR
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INDEX

c
c
c
c
c
c
c
c
c
c
c

:
c
c
c
c
c
c
c
c
c
c

z
3 5
4

c
5 10
b

PAGE 7
SUBROUTINE ERRoR (N)

ERROR
603 TRC2 ERROR IN DETERMINING INTERPOLATION cODE. ERROR

700 xsEC WHEN INTEGRATING OVER THE NEUTRoN FINE
GROUPt EVERY VALUE OF THE INTEGRANI) MUST
BE FoR ONE PARTIcULAR GAMMA GROUP.

701 Xscc AT THIS PoINT IN THE CODEO THERE SHOULO
BE AN INTERPOLATION CODE FOR THIS NEUTRON
ENERGY.

702 XSEC CROSS SECTIONS IN FILE3 CANNOT BE FOUND
cORRFsp~NDING TO THE MT NUMBER WRITTEN ON
TAPE 15 OR TAPE 17.

89o SOURCE THE TOTAL AMOUNT OF STORAGE REQUIRED Fop
THE P~OTON PRODUCTION MATRICES, THE
NEUTRON FLuXES, AND THE SOURCE VECTORS
MUST NOT EXCEEn 30000 cORE LOCATIONS.

900 REAOX IFLAG MUST BE EITHER 1 OR 20

COMMON /TAPES/ IsIQISOoIEN
WRITC (1S0?10) N
CALL EXIT

FORNAT (llH ERROR STOPS16)
Et@

SUBROUTINE ERf?oR (N)

SYM130L

5
1!
ERROR
ExIT
llTN
1s1
150
N
TAPES

.

.

.

=== === === === === REFERENcES

ERRoR
ERRoR
ERROR
ERRDR
ERROR
ERRoR
FRRoR
ERRoR
ERRoR
ERRoR
ERRoR
ERROR
ERRoR
CRROR
FRROR
ERRoR
ERRoR

ERRoR
ERRoR
ERROR
ERROR
TAPES
FRRoR
FRROR
ERROR
FRRoR
FRRoR

.

-+-*-+-*-*- ●✍☞✍☞✍☞✍☛✍☛✍●✍☛✍☞✍☞✍☞✍☞✍☞✍☞✍☞✍☞✍☞✍☞✍☞✍☞✍☞✍☞✍☞✍☞✍☛✍☛✍☞✍☞✍☞✍☛✍☛✍☛✍☛✍☛✍●✍☞✍☞✍☞✍☛✍☞

.
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.

IN[)~X

1

1

2

3
4
5
6
7

d
9

In
11
12
13
14
15
16
17
18
19
2J
21
22
23
24
25
.26
27
28
29
30
31
32
33
34
35

c
c
c
c
c

c
c
c
c
c
c
c

K

PAGE 9
OVERLAY(LApHJISO)

OVERLAY(LAPH*l*O) PROBl

PAGE 10
PROGRAM PROB1

PRoG\?AM PRof31 PRO131
PROB 1

READS THE INPUT FOR THE PROBLEM IN DTF FORMAT AND PREPAREs TAPE 5 PROB1
IN UINARY FOR USE AS INPUT To 0VE8LAY (LAPHS2QF) WHERE THE pHOTON PRCIB1
Arm ENERGY PRODUCTION !!ATRICES ARE CALCULATED. PROBl

PROBl
COMMGFJ coEG(50) sEM6(50)9EMNB( 100) oEMNF(lOO) sGAMM(50) ~IMoIOO?IRESoI RLANK

lwo*IzM,MA (100) s141\(50)JMC [5ti)JMcR9MMoMs*Mz (10) ?NBGoNENBoNENF ~NFG~NG BLANK
2AM,NGG,NMAT (IO) SNNMI126) ,NPrl,R(lol) ~RW(lOi))ORXSC (li)~)sRXSF(l(jO) SSW BLANK
3(100 )?SXSC( 100\ sSxSF(100 )~XMO(SO)oAWRSAV BLANK

COMMON /TAPES/ IsIoIsO~IEN
cOMMOtJ /TE5T/ IPRILD$IPRILT

TAPES
TEST

DIMENsION MZT(126), MTN(126)0 PHI(5000)s 11TLE(12) PROB1
IFF?ILP=o PROB1
IPRIL7=fl PROB1. .. .- . “

THEsE lNOICATORS ARE TESTED IN SUBRouTINE LOAD AND cONTROL EXTRA PROB1
OUTPUT WHICH Is PRINTEo IN DTF FORMATO PROB1
IF IPRILl_J IS No+ZEROJ THE OPo CNls ANI) NUMERIC FIELDS ON EACH PROBl
CARD WILL BE PRINTEo AS EACH CARD IS READ. IF IPRILD IS ZERO? PRORI
NO PRINTING WILL TAKE PLACE. PROB1
It IPRILT IS ZEROS THE FULL ARRAY WILL BE PRINTED ouT. IF IPRILT PROBl
IS NON-7ER03 ONLY THE ARRAY NAME AND COUNT WILL BE PRINTED.
REA[) (20.130) (iITLE(Il tI=1911)!NTID
WRITE [ISoS135) NTIDo(TITLE (I)~I=loll ]
READ (ISI~125) 113?(TITLE (I)cI=loll)
WRITE (ISoo140) IU, (TITLE(I) tI,~lSll)
READ (ISI,145) NGG,NFG,NBG, IZM91MSMS,MCR,MM,NpM0 IRES,IWO.100
WRITE (ISOJ150) h!C5G,NFG*NBGvIZM91MVMS~MCRpMM~NPMp IREs91wO~IO0
CALL REAG (c,1,6HRENORP,6H CONST)
CALL REAI (NMATsIZM*6HN0 MAT?6HS/ZONE)
wRITE (IS0,155) (IsNMAT (I)oI=1oIZM)
~=2t$~\cR
CALL REAI (NNM,I,6HNNM ARt6HRAY )
wRITE (IS0,1601 (NNM(II)?II=l~I)
CALL I?EAI (MZT*MCR?6HMZT AR06HRAY )
CALL REA% (MTNtMM,6HMTN NU,6t4Mt3CRs )
WRITE (1S0$165)
K=l
KK=o
1)0 5 I=19McR
KK=KK+MZT(I)
WRITE (IS0,170) I! (MTN(J)OJ=KSKK)
K=KK*l
IF (I;O.NE.0) GO TO 10
CALL REAG (EGsN6G!6HEGAMMA,6H BAR )

]9 NGAM=NGG+l
NENF=NFG+l
NEIJB=NBG+l
CALL REAG (EMGJNGAMs6HGAMMA t6HROuNOS)
CALL REAG (EMNFoNENF~6HNEUTROs6HN FINE)

PROE1
PROB1
PROB1
PROB 1
PROBl
PROB1
PROB1
PROB1
PROR1
PROR 1
PROBl
PROB1
PROR1
PROB1
PROB1
PRoBl
PRoBl
PROB1
PROR1
PROR 1
PROR1
PROB1
PROB 1
PRO131
PROB1
PROB1
PRoB 1
PROR1
PRoBl

f+3



INDEX

36
37
38
39
40
41
42
43 15
44 20
45 25
46
47 so
46
49 35
50
51 40
52 45
53
54 50
55
56
57
56
59
60 55
61 60
62
63
64
65
66
67
68
69
70
71 65
72
73
74
75
76
77 70
78
79
80
81
82
83 7b
84
85

PROGRAM PROM1

CALL REAG (EMNBoNENRo6HNEUTROQ6HN SRD)
IF (IWOoNEoO) GO TO 20
00 15 I=l*NGG
I,F (EGII)OLEOEMG( l) OAND.EG(I ).GE.EMG(I+l)) Go TO 15
EHoLD=EGII)
EG(I)=IEMG (I)+E’4G(I*1)) /2.0
kiRITE (1S0,175) I,EHOLDoEMG (I) tEMG(I+l)SEG (1)
CONTINUE
DO 25 Is1,NGG
IF (EMG(I) .LE.EMG(I+l)) GO T(I 40
DO 30 181cNFG
IF (EMNF(I )OLE,EMNF(l+l)) Go To 40
DO 35 I=1oNBG
IF (EMNR(I I.LE,EHNB(I+l)) GO TO 40
GO TO 45
CALL ERRoR (100)
DO 50 I=loNGAM
K=NGAM*l-I
GAMM(K)=EMG(I)
MATC=l
IMIN=l

IMAX=O
IF (IRES.EQ.1) GO TO 60
DO 55 I=loNFG
RW(I)=O.O
1)0 115 II=lQIZM
KNo=NMAT(II )
K=o
DO 85 Js1*KNIY
IF (IRES.NE.1) GO TO 85
REAO (1S1s180) TITLE
wRITE (1s0s185) TITLE
CALL REAG lRXsC$NFGt6HRXSC ,6ti )
Do 65 Ic1,NFG
K=K+l
FHI(K)=RXSC(l)
READ (1S1s180) TITLE
wRITE (1S0S185) TITLE
CALL REAG (RXSF~NFG*6HRXSF ,6H )
DO 70 I=lQNFG
K=K+l
IJIII(K)=RXSF(I)
READ (ISIslt30) TITLE
bvRITE (ISO0185) TITLE
CALL REAG ISXSC0NFGQ6HSXSC ,6H )
Do 75 I=l~NFG
K=K+l
PHI(K)=SXSC(I)
i?EAD iIsI$180) TITLE
WRITE (ISO!185) TITLE

PAGE 11
.

PRO131
PI?oBl
PROB1
PROFI1
PROU1
PROB1
PROB1
PRORI
PROBl
PROBl
PROB1
PROB1
PROB1
PROB1
PROBl
PROB1
PRORl
PROB1
PR081
PROf31
PRO131
PROR1
PROB1
PROR1
PRORl
PROB1
PROR1
PROB1
PROR1
PROB1
PROB1
PROB1
PROB1
PROR1
PROFI1
pRo61
PROB1
PROFI1
PROB1
PROEIl
PROR1
PROB1
PROR1
PROR1
PRC)B1
PROB1
PROB1
PRoRl
PI?OR1
PROR1

.

.
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INDEX

86
87
88
89

90
91
92
93
94
95
96
97
91)
99

100
101
102
103
194
105
loo
]07
10H
1Q9
110
111
112

113
114
115
]16
117
118
]19
]20
1,21
122
123
!24
]25
126
127
126
]29
13P
131
]32
]33

80
95

qu

Q5

100
c
c
105

110
]15

PROORAM pROBl

CALL REA(3 (SXsF~NFGS6HSXSF ,6H )
DO 80 I=1oNFG
K=K+I
PHI(K)=SXSF(I)
CONTINUE
IF (IRES,NE.1) GO TO 90
READ (ISIJ1801 TITLE
wRITE (1S0s185) TITLE
CALL REAG (RW?NFG06HRW 96H )
READ (ISIo180) TITLE
wRITE (1S0s185) TITLE
CALL REAG (SWONF’Gr6HSU 96H )
IF (IRES.EL2.1) WRITE (5) (RWjI)oI=l~NFG)
WRITE (5) ISW(I)91=19NFG)
KMIN=l

KNAX=NFG

D() 110 J=loKNO
IMAX=IMAX+MZT(MATCI
MATC2=MATC.M4TC
MAT=NNM(MATC2)
WRITE (5) MAT?MZT(MATc) ~(MTNjI)O I~IMIN,IMAX)
IF IIMIN.EQ.INAX) GO TrY 105
IMM1=IMAX-1
DO 95 I=IMIN*IMMi
IF (MTN(I+l ).LEOMTN(I)) 00 To 100
GO TO 105
CALL ERRoR (Iol)
HERE WE ARE TESTING TtiAT THE MT NUMBERS FOR A GIVEN MATERIAL ARE

IN AScENOING OROER.
MATC=NATC+l
IMIN=IMAX*I
IF (IRES.NE.1) GO TO 110
wRITE (5) (PHI (K) sKxKMINoKMAxl
KMIN=K!’4A)(+1

KMAX=KMAX6NFG
wRITE (5) (PHI (K) oK=KMINsKMAx)
KMIN=KMAX+l
KNAX=KMAX+NFG
wl?lTE (5) (PHI (K’) ?KsKMINsKMAx)
KMIN=KMAX+l
KMAX=KMAX*NFG
WRITE (5) (PHI (K) oKwKMINoI(MAx)
kMIN=KMAX+l
KMAx=KMAx+NFG
CONTINUE
CONTINUE

I=IM+l

CALL REAG (R?1?6HRAD11 s6H )
CALL REAI (MA91~,6HzONE No6HUMBERs)
CALL REAI (Mz?IZMt6HMIxTURJ6HE No? )

PAGE i2

PROB1
PROB1
PROBl
PROB1
PROB1
PROB1
PROB1
PROB1
PRC)B1
PROBl
PROB1
PROB1
PROBl
PROB1
PROB1
PROBl
PROB1
PROB1
PROB 1

PRCIB1

PROEI1

PROBl

PROB 1

PROB1

PROFj 1

PROR1
PROB1

PROEI1

PROfIl

PROF)l

PROBl

PROB1

PRO131

PRCIB1

PRC)E1

PROB1

PROBl

PROBl

PROE1

PROBl

PROEI1

PROB1

PROB1

PROEJ 1

PROB1

PROB 1

PROB 1

PROEl

PROB1

PROB1
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INDEX

134
] 35
136
137

138
]3C!

140
141
142
1*3
] 44
145
] 46

147
14fi
14y
15’)
]51
] 52

] 53

] 54

] ~~
156
157

158
I 59
160

PROGRAM PRot31

CALL REA1 (t4EJtMS,6Ht41X TA96~FlLE )

CALL REA1 (kiC9MS96HP11X C096HMMAND )

CALL REAG (XMD,~s?6HMIx DEo6HNSITy )
IF (IOOCEQ.lO*(lOO/lO)) RETURN
FLuXES ARE NOT READ IN FOR 100=o9 los OR 20.
I=IM~NRG
CALL REAG (PHI, I,6HNEUTR096HN FLUX)

KMIN=l

KMAX=lM

DO 12!I I=19NBG
WRITE (5) (PHI (K) ?K=KMIN9KMAx)
KMIN=KMAX*l
KMAXXKMAX+IM
HETURN

FORMAT (16,11A6)
FOqMAT (IIA6s14)
FO17MAT (*lENDF/B TAPE I. D. =~*15~6xol]A6)
FORMAT (/////p* LAPH PROBLEM ID=~,Ib,IlA6)

FORMAT (12!16)

FORMAT (~ INTEGER PARAMETERS NGG NFG

1 lM Ms MCI? MM NpM XR~S

2/*24x*12(2xo16))

I

PAGE 13

PRt)Rl

PROFI1

PROB1

PROB1

PROR1

PROR1

PROBl

PRORl

PROR1

PROR1

PROB1

PROB1

PROB1

PROU1

PROBl

PI?OB1
pROBl

PRORl

PR0i31

PROBl

NBG 17M PROH1

lw(l IOO*, PROR1

PROHI

FORMAT (~-NUMt3~R OF tJUCLIOES IN EACH ZONE**/*llX**ZONE~*2X,~NUMt3ER
1 OF NUCLIC)ES ++,/,(10x,1595x,15))

FORMAT (~ NUCLIDE SEQUENCE NuMBFR NUCLIOE@J/* (12x12*----------
l------@sI5) )

FORMAT (~ NUCLIDE SEQUENCE NIIMBER MT NUMRERS+$)
FORMAT (15Xs15t15xs2014)
FORMAT (~ ERROR IN THE FFFECiIVE AVERAGE ENERGY INPUT FOR GRoUPe~I

159/,+? THE VALIJE EG(I)=0,1PE14.69* SHOULD LIE BETWEEN THE BOUN[)ARIE
2S EMG(I)=*91PE14.6sS AND EMG(I*l)=~~IPE14.6C/S0 THE MI13pOINT OF TH
2E ENERGY INTERvAL HAS BEEN USEI). EG(I) HAS HEEN REPLACED HY@QlPE16
+.6)

FORMAT (12A6)
FORMAT (/$2XS12A6)

Pl?o~l
PROB1
PROR1
PROBl
PROR1
PROB1
PROR1
PR9B1
PROnl
PROR1
PRORl
PROB1
PROB1
PRoii

.

.

.
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SVM[{OL

.

PAGE 14
PROGRAM pf?061

=== _.== == ======* REFERENCES UX=%=r= ======= =

25
29
Sh
27
44
*6
48
45
50
5%
59
5t3
69
75
81
t!r
64
91

109
11(,
107
1G2

61
J4i?

1ORIJ
13R[]
9VJR

llWR
l?!PD
1301R
16L%N
lYwl/
t?.?wl-l
27wR
42?4R
bhl.lu
t7wR

?Co
2C0
?Co

4{.!=
2C0
2C0
2C0

Si
2C0
tll?u

c!7hR

~ea
31*
39
44*
45*
47*
49*
47
52*
54*
600
61*
71*
77*
83*
89*
65
95*

11O*
112*
111
115
129*
145*
147*
148*
149*
15rl*
151@
152*
153*
154e
155*
156*
157*

72f?tl
73WR

14AG
30AG
4%WR
34PG
36AG
35AG

112
54=

9WR
38

43*

49 51*

9(I*

113*
128*

78RII 04Ro 92RD 95RD 158*
79WR 85wR 93WR 915WR 159*

39 4(I 41= 4zWR

39 41 42WR 45 54
49
47

10RD llWR 16WR 17= 113AG
39

19wR 25
40 41 42wR 44 45 46

26
47

47



INDEx
PROGRAM PROi31

PAGE 15
.

.

.

.

.

.

-

.

.

.

.

.

.

.

.

48
77

130=
lo~D.

Jco
19WR

2L0
5?;
56=

108=
2C0
4C0
4C0
2L0
3C0
3to

73klR
2CU
.2Co

27bR
23=
8.2=
i?4=

101=
125#t?
100=
14:+uln

62=
2C0

105=
55.

104=
2CLI
Zco
2C0
2C0
2C0
5UI
~ccl
501
.2Cr)
2C0
2C0
2L(I

f30AG
121

2C0
2LU
Zcu
~Lo

49
81

131AG
llWI?

61
12RD

103C
l136wR
11)9

12RD
6=

l::D
li)R~

9NR
79WR
12RD
12RD
64
.?7WR
83
26=

116WR
126
116wR
144=

64
132AG
106WR
193
105
134AG
135AG

12Rr)
12RD
12RD
21AG

133AG
2i)AG
12RD
33=
32=
12RD
81

124
31=
12RD
15AG
19AG

52
83

138=

62
13WR

106dP
107

13WR

13WP
12RD
llWR
85WR
13WR
13WR

102
28s
88x
27NR

117
127=
117=

1,)2

]04

13WR
13NR
13WR
27MR

26
13WR
36BG
35AG
13rlR
86AG

127
344G
13WR
16WP
19WR

53
87

139AG

130
107
109

137

58
66RO
13WR
93WR
29
15AG

5’3.
89
2!8

llq=
141=
119WR

106WR

17
21AG

134AG
106WR

103
33

3?
(I7

52
3fjAG
62

105

54
89

i42

i32AG
108
114=

65
72RD
16WR
96WR
37
16WR

54
i16WR

i19WR
143WI?
120=

i13=

20AG

i35AG
110

io6WR
48

46
94AG

53
31

59
98WR

] 317
114

9]
78RD
19WR

6i

63=

] 19WR

12ij
144
122WR

25

136A(3

138

59
97AG

38

66
99WR

14i

98
84RD
22WR

133AG

76X
122WR

~2i=
145=
123=

142

68AG
9RwR

44

69
io6WR

i45

i15
92R0
27WR

71
1?5WI?

i2.?wR

i25wR

69
99wR

71 75
109 110

.

95Rll
42NR 67WR

76= 77
143WI?

123 124=

126= 14(jx

74AG 75
1(I1 118

.

.
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INb EX

NPM -
NTID -
PHI -

1?
RFA6 -

RFAI -
RETuRN -
R!~
l?xsc -
RXSF -
.s,4 -
Sxsc -
SXSF -
TAPES -
TEST -
TITLE -

Xul’1 -

12RD
9WR

71=

131AG
39

131
la

146
6@l#
68AG
7f+AG
97A13
t30AG
86AG

8RD
94RD

136AG

13dP

77=

1;:
20

94AG
71
77
99tiR
83
89

94R
85#p

PAGE 16
PROGRAM PRoBI

83.

1%
Zi

9E!WR

16RD
92RIl

89=

36

i32

llWR
93WR

116WR

68

i33

66RD
95RD

119WR

74

134

67WR
96wR

iz2WR

80

i35

72RD

125WR

86

73WR

139AG

94

78RD

-4-*-+-+-+- +-+-+-+-+-+- +-+-+-+-+-+ -*-*-+-+-+- + -6-+-+-+-+ -+-+-+-+-+- + -*-+-*-+-+ -+-*-+-+-*- ●
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PAGE 17
SUBROUTINE REAI (IARRAYQNCOUNTsHOLlsHoL2)

1 SUBROUTINE REAI (lARRAYsNCOUN1~HOLl tH0L2) REAI
2 COMMON /TEST/ IPRILDQIPRILT TEST
3 DIMENsIoN IARRAY(1) REAI
4 CALL LOAD (IARRAY! IARRAYoO?NCOUNTsHOLl ,HOL201PRILD91PRILT) REAI
5 RETURN REAI
6 END REAI

INDEX
SUBROUTINE REAI (IARRAyQNcOIJNT,HOLI *HoLi?)

PAGE 18

HOL1
liQL2
IaRRAY
[PRILD
IDRILT
LnAD
NrouNl
l?F41
RET(J?N
TFST

. lAG
lAG
IAG 31)1 4AG
.2Co
2CL)
4
IAti

:
2C0

I NJ E X
SUBROUTINE REAG (ARRAY9NCoUNT?HOLl,HOL2)

PAGE 19

1 SURR@UTINE REAG (ARRAy,NcouNTSHoL19HoL2) REAG
2 COMMON /TEST/ IPRILn~IPRILT TEST
3 DIMENsION ARRAY(I) REAG
4 CALL LOAD (ARRAY9ARl?ARYQ lQNCOuNT9HOLl sH0L2s IpRILDQIPRILT) WEAG
5 RETURN REAG
3 ENCI REAG

INDEX
sUBROUTINE REAG [ARNAysNCoUNTSH0LloHoL2)

PAGE 20

SYM+IOL = = = = = = = = == = = = z = REFERENcES EZxa=== ======= =

ADRARY

ARRAY
HOL1
H7L2
IPI?ILU
IPRILT
LOAD
PJcOUNT
RFAG
RFTURN
TFST

.

.

.

.
-

4AG
LAG 3DI 4AG
lAG 4AG
LAG 4AG
2C(I 4AG
2C0 4AG
4
1A6 4AG

;
2C0

.

.

.

.

-+-+-*-*-+- +-+-+-+-+-+ -+-*-+-+-+- +-+-+-+-+-+- +-+-*-+-+-*- ● ✍☛✍☞✍☞✍☛✍☞ ✍☛✍☞✍☛✎✎☞✍☞✍ ● ✍☛✍☛✍☞✍☞✍☞
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IN~~x PAGE 21
SUBROUTINE LOAO (VECP$IVECPoITYPINSICDESCHOLl rHOL2QIPRCRD~IpRCV)

1

c
c
c
c

2
3
4

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c.
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

SUBROUTINE LOAD (VECP91vEcP$ITYPIN, IcoEsoHOLl 0HOL291PRCRI), IPRCV)

THIS ROUTINE INTERPRETs THE ~TF-IV cONTROL FLAGS AND FILLS oUT THE
INTEGER AND FLOATING PoINT ARRAYS Accordingly

COMMON /TAPES/ NINP,NOUT,IEN
llIMENSIoN vECp(l)o IVECP(l)
DIMENSION IOP(6), IcOUNT(6)J FL(6)t IFx[6)
THE PURPOSE OF THIS CODE IS TO READ BOTH
THE STANDARD DTF FLOATING POINT FORMAT
ANn THE STANDARD DTF FIXED PoINT FORMAT.
CALLING SEQUENCE ENTRIES 1
VECP 1S THE FLOATING PolNT VECTOR To BE LOADED.
IVECP Is THE FIXEO POINT VECTOR TO BE LOADED.
ICOES IS THE COUNT OF THE BLOCK.
ITYPIN IS THE TYPE OF BLOCK TO BE LOADED.
IF THIS INDICATOR IS ZERO? THE CODE
ASSUMES THE BLOCK TO BE LOADED
IS FIXED PoINTo
IF THIS INOICATOP IS NON ZER09 THE CODE
ASSUMES THE BLOCK To BE LOAllE~ Is FLOATING
PO?NT.. . .. .
HOll IS A SET OF HOLLERITH CHARACTERS
10 BE PRINTED AS A TITLEo
h(JL2 IS A SECOND SET OF HOLLERITH CHARACTERS
TO RE PRINTED AS A TITLE IMMEDIATELY
FOLLOWING HOL1. A SET OF HOLLERITH characters
CONSIST OF A wORD IN THE 1 A 6 FORMAT.
IPI?cRD IS THE PRINT Individual CARDS
AS THEY ARE READ INDICATOR. IF THIS INDICATOR
IS NON ZERO? EACH INDIVIDUAL ~ARtI WILL BE
PRINTED AS IT IS READ. IF THE INDICATOR IS ZEROS
NO PRINTING WILL TAKE PLAcE FOR AN INOIVIDUAL CARD.
IPRcV IS THE CORRECT VECTOR PRINT INDIcATOR.
IF THIS INDICATOR Is ZERO* THE FIJLL VECTOR
kILL RE PRINTED. IF THIS INDICATOR IS
NON ZERO, oNLY THE vECTOR NAME ANO COUNT
WILL RE pR1lqTEDO
cOMMON PARAMTLRS 1
NINP IS THE SYSTEM INPuT UNIT NUMBER.
N()(JT IS THE SYSTEM oIJTPUT UNIT NUMBER.
Tt~E STANDARD DTF CARO IS COMPOSEO OF SIX
FIELDS OF LENGTH TWELVE. EACH FIELD IS
SUN DIVIDED I?ITO AN OpERATION FIELD9 A
COUNT FIELO ANO A NUMERIC FIE~D.
THE OPERATION FIIILO HAs 4 LENbTH OF ONEO
T}{E FOLLOWING NUMEl?Ic VALUES ARE PERMITTED.
A VALUE OF ZERO OR BLANK INDICATE JUST THE NUMBER IS TO
bE LoADED. THE cOUNT FIELD IS DISREGARDED.
A VALUE OF ONE INDIcATES REPEAT THE NUMBER IN THE

LOAO

LOAD
LOAO
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAO
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAO
LOAO
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOA(I
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SUt.iROUTINE LOAO (VECPo IVECPo ITYPINSICoES*HOLl sHOL2CIPRCRDs IpHCvl

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

F
c
c
c

NUNERIC FIELD. THE NUMBER IN THE NUMERIC
FIELO WILL BE ENTERED INTO THE ARRARY A
TOTAL NIJMHER OF TIMEs AS INDICATED BY THE
COIINT FIELD. THE COU!JT FIELD MUST BE
POSITIVE NON zER6.
A VALUE OF TWO INUICATES THAT LINEAR INTERPOLATION
IS”OESIREr)o THE INTER~OLATION IS-OONE BETwEEN
THIS \~AL.UE AND THE Successive VALUE OF
THE NEXT ENTRY. THIS SUCCESSIVE VALUE MAY
ALSO HAVE AN OPERATION, THE NUMBER OF
LINEAR INTERPOLATANTS IS GIVEN BY THE
COIJtlT FIELII. THIS MUST BE GR~ATER THAN
ZERO. INTERPOLATION IS LIMITED TO
FLOATTNG PoINT BLUCKS.
A VALUE OF THREE INDICATES THE ENO OF THE
HLOCK. THE COUNT FIELD AND NUMERIC FIFLD APE
DISRFG4ROED. AT THIS POINT THE NUMHER OF
ENTRIES ARE CHECKEn AGAINST THE DESIRE• NUMBER,
A VALUE OF FOUR INDICATES AN OpERATION wHICH REPEATS
THL NIJMzRIc FIELD TO THE ENL~
OF THE BLOCK. THIS WILL BE DONE ONLY
IF ENTRIES ARE STILL TO 8E FILLED*
THE COUNT FIELO IS oISREGARDE~ AND A
TERMINAL OPERATION MUST FOLLOW THIS OPERATIoN.
A VALUE OF 5 INOJCATES THAT THE NuMRER
[k THE NLN4ERIC FIELn IS TO BE RFP~AREO
10 * T}IE N!JMBER IN THE cOUNT FIELD.
A VALUE OF NIrJE INOICATES THAT THE RENAINING
FIELDS OF THE CAP1) ARE TO BE OISR~GARl)ED.
THF COUNT HAS A FIELO LENGTH OF TwO AND IS
llISREGAPDED EXCEPT FOR THE REpEAT AND INTERPOLATION
OPERATIONS.
TtiE NIJMERIc FIELD HAS A LENGTH OF NINE AND
MUST BE FLOATING POINT OR FIxED PoINT AS
THC IJATA tlEIN6 REAI) INOICATESO
TEMPORARY STORAGE ]
lEPRT IS THE ERRoR INDICATOR.
ICtJRIJ IS THE COUNT READ.
ICNET IS THC COUNr ENTERED.
ICPJTS IS THE TEST COIJNT.
ITYRD IS THE TYPE PF.AD INDICATOR.
INoFO IS THE NU%ER OF cOMPLETE F~.ELDS oN A CARDO
lDX IS THE FILL9 INDEX.
I[)Y IS A STORE INDEX.
ItNmT IS THE INTERPOLATION INDIcATOR.
IPz IS A cIIRRE.NT INDEX.
OEL IS THE DELTA FOP INTERPOLATION.
lchJIT IS THE COUIJT FIELD OF THE Interpolation
UPERATIotJ.
IPERRT IS THE LIST INPuT CARrI INDICATOR.

PAGE 22

LOAD
LOAO
LOAO
[.OAD
LOAO
LOAD
LOAD
LOAD
1.OAII
LOAO
LOAD
LOAO
LOAD
LOAtl
LOAD
LOAD
LOAD
l-OAO
LOAD
LOAD
1.(3AD
I-CIAO
LOAO
LOAD
1 OAII
LOAD
I OAII
LOAn
LOAD
I CIAD
LOAD
LOAD
LOACI
LOAD
LOAD
I..OAO
LOAD
LOAD
LOAD
LOAD
I.OAD
LOAD
I OArl
LOAD
LOAO
LOAO
LOAO
I.OAO
LOAD
I OAD

*

.
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SLIHROUTINE LOAD (VEcp, IvEcp, ITYPIN,IcDES,HnLl ,HOL2,1PRcR0, 1pRCVl

5
b

7
e
3

10
11
12
13
14
15
16

17
18

19
?G
21

22
23
24
25
26
27
28

29
31:
31
32

33
34
35
36
37

c
c
c
c
c
c
c
c
c
c
c

c.

c
5

c

c
10

15

? (1

c
?5

c
qn

35

IF THIS INDIcATOR IS MINUS NoN ZE~Oo NO
CAI?D INPUT WILL RE LISTED. IF THIS INDICATOR
IS ZERO OR GREATER, THE INPUT CARDS WILL
HE LISTED AS THEY ARE REAL).
IcRDNW IS THE cURRENT cARD NuMBER PROCESSEO.
TEMPORARY STORAGE HLOCKS 1
IOP IS THE OPERATION BLOCK.
ICOUNT IS THE COUNT BLOCK.
lFX IS THE FIXED POINT NUMERIC FILocK.
FL IS THE FLOATING POINT NUMERIc flLOCKO
SET LIST Indicator
IIJFRRT=-1
IF (IPRCRI).NE.0) IPERRT=O
INITIAL INDICATORS.
IERRT=l
lC!JRD=!I
ICNETSU3
ICNT5=ICDES
ITYRO=ITYPIN
IFJoRDn6
INDIT=o
ICRDNW=O
IF (IPERRT.LT.0) GO TO 5
WRITE fNouT0265) HOL1$HOL2
READ A CARD.
CONTINUE
IF (ITYRD.EQ.0) GO To 25
kEAII FLOATING POINT.
RE&D (NINP!20G) (IOP(I) ?ICOUNT(I)$FL(I )oI=lsINORo)
ICRONW=lCRONW+l
lF (IPERRT) 2Nclo*15
FIRsT PASS TITi’Eo
CONTINUE
~RITE (NOUTJ270)
~OPJTINUE
IPERRT=IPERRT+l
*RITE (NOUT9275) IPERRTo (IOP(I)91COUNT (I) OFL(I\*I=i~INORD)
LONTINbE
GO TO 45
READ FIXED PoINT.
COtJTINUE
READ (hJINP,205) (IOP(II ~ICOUNTfI)91FX(I )sI=loINOf?O)
lCRDNW=ICRDNW+l
IF (IPERRT) 40s30!35
~IPsT pASS TITLE.
CONTINUE
kRITE (NOUTS280)
CONTINUE
IPERRT=IPERRT.1
WRITE (NOUT0285) IPERRTc (IOPiI)sICOUNT (I) ~IFXII)$IiloINORO)

PAGE 23

LOAO
LOAD
LOAD
LOAD
LOAD
LOAD
LOAO
LOAD
LOAD
LOAD
LOAO
LOAD
LOAO
LOAO
LOAO
LOAO
LOAO
LOAO
LOAD
LOAD
LOAO
LOAD
I..OAD
LOAD
LOAO
LOAO
LOAO
LOAO
LOAD
LOAD
LOAO
LOAD
LOAD
LOAD
LOAO
LOAD
LOAO
LOAfJ
LOAD
LOAD
LOAD
LOAO
LOAO
LOAO
LOAD
LOAD
LOAD
LOAD
LOAD
LOAD
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SUBROUTINE LOAD [VECP*IVECPQ ITYPIN$ICCJESsHOLI ?HOL2QIPRcRDQ IpRCV)

3d
39
4 II

41

42
43
44

45

4b
47
*II
49

50
51

52
53
54
55
56

57
58

59
60
61
62

63
64
b~

6 t,
67
b8
69
7 i)
71
72
73

;:
76

40
45

c

c
50

c

c

c
55

c

c
(’!G

c
65

r
70

c
75

c
no

CONTINUE
CONTINUE
[JO 125 IOX=I~INOt?U
cHEcK FOR END OF CARD.
IF (1OP(IDX).EQ.9) GO TO 5
RETURN ON PASS TWO OF INTERPoLATION.
CONTINUE
I[)y=l
IF (INDIT.EQc6) GO TO 55
INTENPOLATION PASS TWO.
INPIT=-1
CHECK FoR TERMINAL OPERATION,
IF (IOP(IOX)oEUa3) GO TO 130
uEL=(FL (IDx)-VECP(ICNET) )/DEL
I[ly=IcNIT
GO TO 95
CtiFCK FOR OPEHATIWS.
CONTINUE
lF (IOp(Il)X).GT.0) GO TO 65
CHECK ZERO cOIJN1.
if (IcOUNT (ID%) .E(JOc) GO To 60
WRITE (NOlJT~29(l)
wPJTE (tJOUT~295)
WRITE (NOUT!300) ICRDtJw* IDX*t~~Ll*HOL2
WRITE (NOUT?290)
PRocESS FILANK OPFRATIOR,
cONTINIJE
GO TO 95
OPERATIOrJ FIELD NOT BLANK.
CONTINIJE
1} (IoP(Iox).6T.5) GO TO 170
IPZ=I13P(IL)X)
GO TO (85,75t 130,70,110)t IDz
REPEAT TO THE ENP OF THE 13LOCK0
CObJTIfJUE
IL)Y=IcNTs-ICNF.T
IF (IDY) 125r12ss95
INTERPOLATION PASS ONE.
C~NTINUE
IF (ITYRD.EQ.0) 60 TO 175
IF (ICOUNT(IDX).LE.0) GO TO ltIO
IcNIT=IcouNT(Illx)
IL)z=IcNIT+l

L)EL=FLOAT(IDZ)
IPJDIT=l
60 TO 95
NUMBER OF REPfATS TIMEs TEN. (10P = 5 )
CONTINUE
Ir)Y=lo
IDy=IDY@IC(KJtJT (IPX)

P&GE 24

! OAD
LOAD
LOAD
1 OAD
LOAD
LOAD
L C)AD
1.oAc)
LOAD
1,C)AD
LOAD
LOAD
LOAD
I.OAD
LOAO
LOAD
1 OAD
[.OAD
I.OAD
LOAD
~oAD
LOAD
[ OAn
LOAD
LOAD
LOAD
L C)AD
i OAD
L(IAD
LOAD
LOAO
LOAD
LOAD
LOAD
LOAD
LOAD
~ (IAD
LOAD
LOAD
I OAD
L(3Ao
1 OAD
LOAD
\.oAD
LOAD
[ OAO
I.OAD
LOAD
I.OAD
LOAD
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SUH1401JTINE LOAD (VECP$IVECP, ITYPINtICDES?HOLI 0HOL201PRCQD* IpRCV)

77

78
79
8:
81

82
83
84
l-i5
86
87

88
69
96
91
92
93
94

95
96

97

98
99

100
101

192
103

] nk

]05

IiJ6

14J7
]~h
~(J*3
111)

111

112
113

bG TO 90
REPEAT.
CO~lTINUE
lDY=ICOUtJT(IDX)
COI.ITINUE
1~ (IDYOLECO) GO TO 190
FNTE’R ARRARY.
CONTINIJE
DO 115 IDZ=191Dy
ICNRD=ICNRD*l
IF (IcNRD.6T.ICNTS) GO TO 11=
lCNET=lCNET+l
IF (ITYRD.EQ.@) GO TO ]10
FLoATING POINT ENTRY?
IF (INDIT) 100J105*1o5
COFJTINUE
vF.cP(ICNET)=VECP( ICNET-I)+DEL
GO TO 115
COrJTINUE
VCCP(ICNET) =FL(IDX’)
GO T(’) 115
FIXED POINT ENTRY.
COrJTINJUE
IVECP(ICNET) =IFX(IOX)
EN[~ OF IDZ LO(~P.
CONTINUE
CHECK FoR [NTERPoLATION PASS TtinO
I}- (INDIT) 12091250125
CONTINUE
IN@IT=O
60 TO 50
END OF IOx LOOP,
CONTINUE
b(l TO 5
TERMINAL oPERATIoN.
CONTINUE
CHECK FOR INTERPoLATION cOMPLETED.
IF (INDIT.NE.0) GO TO 185
LI{ECK COUNT.
IF (ICNRD-ICNTS) 165,135,15S
ENTLRED BLOcK COUNT cORRECT.
c(]NTIPJuE
I~RF?T=C
LPZ=ICNTS
WRITE [NOUT!Z1O) tiol IoHoL2*IcNTS
TEST F“OR TITLE PRINT ONLY.
IF (IPRcV.NE.0) GO Tn 150
pRINT RLOCK.
CONTIfJuE
lE (IDZ.LE.()) GO TO 150
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LOAO
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LOAD
LOAO
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LOAD
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I.OAD
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1.OAD
LOAD
LOAD
LOAD
LOAO
LOAD
LOAD
LOAO
LOAD
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SUI+ROuTINE LOAD (VECP$IVFCp, ITYpIN91CDES~HOLI 9HOL291PRCRD91PRCV)

114
115
116
117
118

119
12)
121

I 22
123
124
125
I ?b
127

12~
129
130

131
132
133

134
135
13e

131
] Xa
13,2

]4,1
141
] +2

143
144
1+3

l~+b
147
]48

149
150
151
] 52
)53

IF (ITYRD.EQoO) GO TO 145
WRITE (NOUTS215) (VEcP(I)*I=TSIDZ)
G(J TO 150
CONTINUE
WRITE (PIOUTJ220) (VECP(I)*I=i?InZ)
RETURN.
COFJTINUE
IF (IERRT.NE.01 GO TO 195
RETURN
TOO MAhY ENTRIES IN THE i3LOCK.
CONTINUE
WRITE (NOUT9225)
CONTINUE
WRITE (f10UT9230) lCNRD*ICNTS!HOLl tHOLZ!
IIJz=ICNET
bo To 140
TOO FEiJ CNTRIES IN THE BLOCK.
CONTINUE
WKITE (NOUT~Z35)
GO TO 16fI
ILLFGAL oPERATION.
CONTINIJE
wRITE (N0UT!240)
G(l-TO 160
I!ITERPOLATION ON A FIxED POINT BLOCK,
CONTINUE
wRITE (FIOUTS245)
GO TO 160
ZERO OR LESS ON COUNT FOR INTERPoLATION.
CONTINUE
wI?ITL (NOUT~250)
5n TO 160
INTERPOLATION OPERATION NOT cOMPLETED,
CONTINUE
WPITE (NOUTS255)
GO TCI 160
ZERO OR LESS COUNT ON I?EPEATSO

CONTI?JIJE
wRITE (N0uT*2~O)
G() TO 160
llhTAIbl NEXT CASE IJUE TO A~J FRRORO
CO!JTINLJE
WRITE (NOUT93C5)
CALL EXIT

FORMAT (6(11,12,c9.4))
FORMAT (6(11*12?19))
PORHAT (1H02A6*16)
FORMAT (1H 1P1oEI2o4)
FORMAT (1H 10112)
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LC)Ao

I.OAD
LOAD
1 f)AD
LOhD
1 OAO
LOAD
I OAD
1 OAO
LOAD
LOAD
LOAD
LOAD
LOAD
LOAO
LOAD
1 OAD
LOAD
1 OAD
LOAD
LOAD
I.OAD
LOAD
LOAD
I OAO
LOAO
LOAD
1 OAD
[.OAD
LOAn
1 (’)AD
LoAn
1 OAO
10An
LOAfl
LflAo
LOAn
LOAD
1 OAD
LOAD
l.nAD
LOAD
LOAD
LOAD
LOAD
LOAD
LOAn
LOAD
LOAD
LOAD

.

.
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lNDCX PAGE 27

154

155
15b

157

158

159

160

161

162
163

] 64
165

166
167

lbti

169
] 70

171

SUtiROUTINE LOAD (VECP, IVECP, ITyPTN~ICDESoHOLl 0HOL2,1PRCRr’10 IpRCV)

225 FORMAT (73H0 COUNT READ OESIRED flLoCK NAME - ERROR TOO MAN LOAD
lY ENTRIES LOADED. ) LOAD

23u FORMAT (lH 2112~2X*2A6) LOAD
235 FORMAT (72H0 COUNT READ OESIRED EILoCK NAME - ERROR TOO FEw LOAD

1 ENTRIES LOADEO. )
240

LOAD
FORMAT (73H0 COUNT READ DESIRED BLOCK NAME - ERROR ILLEGAL LoAD

1 OPERATION FOUND. ) LOAD
245 FORMAT (98H0 cOUNT READ DESIRED 8LocK NAME - ERROR INTERPO LOAO

lLATION OPERATION REQUEST IN A FIXED BLOCK. ) LOAD
250 FORMAT (96Ho COuNT READ DESIRED BLoCK NAME -

1 LESS COUNT FOR Interpolation OPERATION. )
ERROR zERo OR LOAD

LOAD
255 FoRMAT (94}{o couNT REAo DESIRED

IEI?POLATION OPERATION IS NOT cOMPLETEDO )
BLOCK NAME - ERROR THE INT LOAD

LOAD
~blJ FORMAT (89H0 COUNT REAO OESIRED RLOCK NAME - ERROR zERo OR LOAD

1 LESs COUNT FOR REPEAT OPERATION. )
26!J

LOAD
FORMAT 135H0 LoADING CARO READ OF BLOCK NAMED 2A6) LOAD

270 FORMAT (119H0 CARL) Op CNT NUMERIC OP CNT NuMERIC OP CNT NUME LOAo
lRIc OP cNT NUMERIC OP CNT NUMERIC OP CNT NUMERIC FLOATING. ) LOAD

?75 FORMAT (1H 15*6 (lX?1201Xs 13tiX!lPlE902) ) LOAD
2Md FORMAT (l16Ho CApO Op cNT NUMERIC OP CNT NUMERIC OP CNT NUME LOAD

lRIc Op cNT NuMERIc OP cNT NUMERIC OP CNT NUMERIC FIXED, )
?85

LOAD
F’ORNAT (1H 15s6(lX!1291X$13tlx~19~) LOAD

29U EORIJAT (77Ho**@*~****~~~*4**OO**~*~*g*~#*~~*u***~~~*~*W***9**~**~* LOAO
]******************** )

293
LOAD

FORMAT (77H CApil FIELll NAMEo BLOCK9*BLANK oPERATION AND NON ZE LOAD
lRo cOUNT ENCOUNTERED, ) LOAD

300 FORMAT (1H s16?16*2X~2A6)
3C0

LOAD
FORMAT (* EPRoR - - EXIT CALLED FROM SUEIROUTINE LOAD DUE TO I LOAD

lNPuT ERROR*)
EPUI

LOAD
LOAD
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SLJUROUTINE LOAD (VECP$IVECPS ITYPIN$ICOESCHOLI JHOL2CIPRCRD# IpRCV)
, - -- -. .

SY!.%OL

5
Ill
15
20
25
33
35
4n
45
50
55
6n
6%
7.
7G
Ro
85
9n
9~
100
10S
llfl
115
1?0
175
1>~
1-35
140
145
1~()
165
lh@
165
170
175
lnfl
1H5
lQO
1CJ5
2ro
2P5
210
215
2>0
275
2-io
2?5
24(J

.

.

.

.

15
21
21
21
lh
32
32
32
2b
42*
44
52
51
62
62
62
62
77
49
88
88
87
83
98
40
bb

lob
112+
11*
111
l?b
124*
Lub

115WR
Ilflhl+
123nl’1
125wk
129WR
132$/}?

17*
22*
24*
27*
29*
33*
35*
38*
39*

101
SO*
57e
59*
63*
66*
740
78*
00*
58
R9*
92*
95*
85
99*
65
62

107*
127
M:*

122*
130
128*
131*
1349
137*
140*
1430
146*
149*
150*
151*
152*
153*
154*
155*
156*
157*

41 103

65 73

91 94

98 10?*
104*

116 119*

133 136

REFERENcES ======%= ======s

824)

97*

i39 142 145

.

.
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IN IIEx PAGE 29
5UHROUT1NE LOAD (VECPt IVECpg ITyPINSIC~ES9HOLl 9HOL201PRcRDtIpRCV)

245
2%0
255
26(1
265
27o
?75
2Rn
2F!S
2a13
295
3“0

.
;C:
ExIT
FL
PI OAT
HnLl
tioL?
I
Icl.)cs
IcNE:T
ICN[l
IcNRD
IfNTS
IcourJT
ICRIII:W
It>y

Iny
Il}z
IFN
ICpRT
Ir.x
IT~DIT
I1j~~[J
sop
IPEI-?R I
IDI?~RU
Ivwcv
ITYPII*
xry~l)
IVF.CP
LoA(J
NTNP
NOIIT

RrT~R’d
TAPES

INDEX

VFCP -

135wR
13~wl?
141MI?
14’+WR

l~wR
23WR
i?6wJR
34kJR
37WR
53wt?
54?JR
55NR

147NR
47=

i4U
4Lli

71
1A(J
L&b

191iu
liati
%=

48
l+=

ltf=
+01

14=
4~
b9
43=
61=

2C0
7=
4L)i

13=

12=
401
5=
l~(i
l/\ti
lALJ

11=
1 .$$(1
1
2CLI
.2GLI

11OWR
144WV
121

2CU

l~13f$

159*
160*
161*
162*
163*
164*
165*
166*

56wR
168*
169*
170*

71=

]9f’7D

16WR
16WR
26WR
10
&7
69=
84.
64
19RD
20.
41
76
kg=
62

108=
~(1~[)
44
19P()
19RD

6=
6

111
11
18

3[) I

19RD
16hIR

115WR
147k;R

167*

90

26WP

55WP
55WR
30RD

64
71J
85
85
2bNP
31=
46
79
64=
7(j=

120
3“1WI’?
45=
2’bNP
?bHP
15

67
96=

30~t)
23WR

118WR

47

11owR
Ili)wn

37wR

86=

106
106

30RD
55wR
47
93
65
71

96
72=
30RD
JoRD
21

87

26k/R
123wR

93

i25WR
125WR
115wR

90

i25WR
109

37WR

51
96
75=
83

88
37WR
37wR
25=

i14

34WR
i25WR

118WR

93

M:wR

52

76=
109=

913
4Q
41
26WR

3+WR
i 29WR

96

125wR
68

55wR

79.
113

106=

46
32

53wR
132wR

126

69

60

81
i15WR

io5

51
36=

-54WR
135WR

76

61

83
118WFJ

60
37WR

55WR
138wR

79

68

126=

61

56WR
141WR

PAGE 30
SUtjROUTINE Lf)Al) (VECP91vECPQ ITYPIN*IcDESoHOLl tH0L2QIpRcRDs IpRCv)

1A(J 3DI 47 9(j= 93= 115wR llfIwR
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. . ....” PAGF 31

1

2

3
4

5
6

7
II
Q

~n
11

12
1:3
14
]5
16
17

Id
1’4
?U
21
2.2
23
24

25
26
27

2.3
29
30

31
32
33
34

c
c
c
c

c

c

5

c
llJ

15
c
c

?0

c
Zfi
3U
35

0vERLAY(LAPtir2~O)

ovFRLAY(LAPH,2*rl) PHOTON

PAGE 3?
PROGRAM PHOToN

PROGRAM PHoTON PHOTON
PhOTON

Pt{OT{)r.] READS Tt{E INPUT DATA FROM ~APE5 AND SUPERVISES THE PHOTON
CALCULATIONS Foa EACH ZONE AND EACH MATERIAL WITHIN EACH ~oNE. PHOTON

PHOTON
LOMMON C*EG(50) *EMG(50)*EMNLI (loo)*EMNF (1oo)oGAMM(5o lsIM*IOnSIRtisQI HLANK

llvLI!IZMshlA (1001 ~~R(50)JPC (50),MCRsMM*MS,MZ (10) *NRG~NENHsNENF .NF6$NG HLANK
2All,!lGG,N~iAT( 10),NlYM (IZ6),NPM,R (101)ORW (loo),RxsC (100), RXSF (1oo)*sW RLANK
311n(Jl ?SXSC(100)~SxSF( 100) $xMD(50)~AWRSAV HLANK

COMMON /TAPES/ ISI*ISO*IE)J TAPES
COMMON /OVER1/ EAUG(2000), IAUGsILol*IL02, IxDAs IxsD,MATxQMTNn(60) *M OVER1

llSL
RI”WIN[) 5
l),) 20 IZON=l*IZM
SF.T UIJ THE PARAMETERS FOR THIS ZONE
lF III?ES.EQ.1) RFAD (5) (RW(I),I=l*NFG)
REAll (5) (SW(I),I=l*NFG)
CALL NORM
hlJO=F/!lAT(IZON)
00 20 I=l,KN(-1
SET UP THE PAR4’fEIERS FOR THE I-TH MATERIAL IN THIS zONE.
I<EAD (5) MATXfMTsL* (MThO(.l)9J=l *MTSL)
REwIND IEN
REwItJLI 20
:/CA~) (20?25) NAT
IF (MAT.NE.MATX) GO TO 5
dACkSPACE 20
HXSC IS USED AS TEMPORARY STf)NAGC HERE.
NEAn (20.30) (RxsC(.J) tJ=lSll~*MATSMF sMT
VJNITC (IENQ30) (l.?ASC (J] *J=ISI1) *MAT CMF,MT

IF (MAT.NE.0) GO TO 10
REWIf~o IEN
1~ (IRES.NE.1) GO Tn 15
READ (5) (RXSC(J)9J=19NFG)
REAO (5) (RxSF(J)?J=l~hFG)
l+EAo [5) (SXSC(J)$J=19NFG)
READ (5) (SXSF(J)*J=19NFG)
dRITE (1S003S) Iz~N*I
TIIIS WRITE STATEMENT Is INCLUOED SO THAT ANY ERROR SToPS CAN BE
MORE EASILY TRACEI) DOWrJ.
CALL LAPH
COFJTINUE
RET~JRPJ

FORMAT (66X*14)
t’ORh!AT (11A6*14!12*13)
FOPMAT (* ---.--ZONE*9149* ------MATERIAL*c 14** ------*)
END

OVER1
FJHOToN
PHOTON
PHOTohJ
PHOTON
PHOT(IN
PHOTON
PHOTON
PHOTON
PHOTON
PHOTON
PHOTON
PHOTON
PHOTON
PHOTON
PHOTON
PHOTON
PHOTON
PHOTON
PHOToN
PHOTON
PHOTON
PHOTON
PHOTON
PtlOToN
PHOToN
PHOTON
PHOTON
PHOToN
PHOTON
PHOToN
F}iOTON
PHOTON
PHOTON
PHOTON
PHOTON
PHOTON

.

.

.
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INl)LX -., --- -

.

.

.

.

.

PJJUL 33
PROGRAM PHOTON

=== == ======= === REFERENCES Z=nm=z= ======= =

11 27wR

19tiR 21

7 22

~7wR

6
19 27WR
18RD 19nP 23RD 24RD 25RrI
11

26RD

]9WR
12RD
12RD

18R@ 19WK 20
16

.
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INDEX
PROGRAM PHOToN

NrNF
NF G
NGAhl
NGG
WtlAT
N~lM
lqnRN
NPM
OVFH1
R
I+F TURN
Rid
!?X5C
RXSF
Sd
Sxsc
Sxsr-’
ThPES
x+4r)

.

.
-
.
.
.

7RD 8Rp 23R0 .?4RD 25f?D 26RD

10

7R1)
18RI) 19WR 23R0
~4Rn

8RD
25RD
26RD

PAGE 34

-*-+-*-*-*- +-*-+-+-+-*- +..+-+-+-+-+- +-+-*-*-+-+- +-+-+-+-+-+.. +-+-*-*-+-*- +-+-+-+-+-+- +- *-*-+

.

.

.

.
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INDEX

1

2
3
4
5
6
7
8

1:

11
12
13
14

15
lb
17
18
19

2U
21

22

23
.24
25
26
27
28
29
30
31

32
33
3*
35
36
37
3d
3’3
4 OJ
41
42

c
5

10

15
20
25
c
30

c
35

c
40

45

50

c
55

60

65

c
70

75

8(J
85

P
subroutine INTG (x3sy30x40y4rxitx2sIoANS)

SUBROUTINE INTG ~X3,Y3,X4,Y49X1.X2919ANS)
COMPuTE INTEGRAL OF Y(x) BETWSEN Xl AND X2 WITH INTERPOLATION CODE
ANs=O.O
IF (x4-x3) 85)85s~0
IPaI
IF (1P) 15s15020
CALL ERRoR (200)
IF (1P-5) 25*25,i5
GO TO (30J35940s5597fi)t 1P
Y=cONSTANT
:gs7~xg;xl)*Y3

Y LINEAR IN X
B=(Y4-Y3)/(x4-x3j
A=Y3-B*X3
Aris=(x2-xl )*(A+o.5*B*(x2*xl ))
GO TO 89
Y LINEAR IN LN(X)
IF ((X3.LE,0.0) OON. (X+.LE.0C6) ) GO To 35
H=(Y4-Y3)/ALoG (x4/x3)
z=(x2-xl)/xl
IF (ABSiZ)-0.15) 45t45t50
ANs=(x2-xl )*(Y3*R*ALoG (X1/X3))+(015*B*Xl*Z*Z) *(lOO*z* (-0.33333333+

lZ*(o.16666667-o. l*Z) ))
GO TO 85
ANS=[x2-xl )*(Y3+H*ALOG (xl/x3))+R*xl*(100*(x2/xi )*(ALOG(X2/xy)-l.~)

1)
GO TO 85
LPJ(Y) LINEAR IIJ x
IF ((Y3.LE.o.0) .OR. (Y4.LE.@ .0)) GO To 35
B=ALo(j(y4/Y3)/(x4-x3)
A=ALOG(Y3)-8*X3
2=(X2-X1)*8
IF (ABS(Z)-.1) 60960c~5
ANS=EXP (A+B*XI)*(X2-X1 )*(l.O+Z* (,5+016666667*Z) )
GO TO 85
ANs=EXP (A+Fl*Xl)*(ExP(z) -100)/H
Go To 435
LFJ(Y) LINEAR IN LN(X)
IF ([x3.LE.o.o) .oRo(x4.LE.00~) I GO TO 55
IF ((~3.LE.0.0) .0Ro(Y4.LE.00n )) GO To 40
B=ALOG(Y4/Y3) /ALoG(x4/x3)
Z=(R+100)*4L06(X2/Xl)
IF (AtlS(zl-O.1) 75975s80
ANS=y3*Xl*((X1/X3)*@) *ALOG(X2/Xl)*(lo(j6z*( ,5*~C16666667*Z))
60 TO 85
4NS=Y3*XI+$((X1/X3)**Fl) *(((X2/Xl)*:(B+l.0))-l .o)/(B*l,o)
;;;;;;UE

CNrJ

IAGE

INTG
INTG
INTG
INTG
INTG
INTO
INTG
INTG
INTG
INTG
INTG
INTG
lNTG
INTG
INTG
lNTG
INTG
INTG
INTG
INTG
INTG
INTG
INTG
lNTG
INTG
INTG
INTG
INTG
INTG
INTG
INTG
INTG
TNT(3
INTG
INTG
INTG
INTG
INTG
INTG
INTG
INTG
INTG
INTG
INTG
INTG
INTG
INTG
INTG
INTG
INTG

35

I

.

.
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INDEX

.

.

.

.

.

.

-

-

PAGE 36
suFIRrIuTIfJE INTG (X39Y39X4sY4~Xi !X2~19ANS)

x====== =x===== a REFERENcES ======= ======= =

4*
6*
7*
8*
9*

110
15*
)9*
21*
23*
~8*
SO*
32*
37*
39*
10
13
27
]9

2
12=
34.

30
4

5

9
39

9

3
34

3
9

34
11
18

7

15
33

32

14
25.
36
21

1:=
35

7

13

13

11
37
11

:$
10
19

23

Ztj 22
28 30

24 25
13= 19=

16= 19
37 39

8

17 19

17 19

12 15
39
15 16

16
%
23 24
26. 27

29 3i

34 35
21= 28=
21 24=

Zi 26

21 26

16 19

24 32

19 2i

33 34
28 3~

37
30=
25

.28

28

21

34
23

35.

413*

37= 39.
26 28

30 35

35 37

24 25

24 25

3b 37

.

.

-*-+-*-*-+- +-+-*-+-*-+- +-+-+-+-+-*- ● ✍☞✍☛✍☞✍☞✍☞✍ ● ✍☛✍☛✍☞✍☞✍☞✍ ● ✍☛✍☞✍☞✍☞✍☛✍ ☞✍☛✍☞✍☛✍☞✍☞ ✍☞✍☞✍☞✍☞

64



PA(IE 37

1

c
c

2
3
4
s 5
6
7
8

10
1:
11 15
12
13

INDEx

FUNCTION LOCT (E?EK9N)

FUNCTION LOCT (EoEKoN)
BRAcKETS EK IN E SO THAT EK.GE.E(LOCT) AND EKoLT.E(LOCT+ll
IF EK CANNOT flE BRAcKETEU~ LOCT=-1
lH~sION E(l)

1.)0”5 I=lQM
IF ((EK.GE.E (I) ).AND. (EK.LT.E (1+1))) Go TO 15
IF (E(N),NE.EK) GO TO 10
LOCT=!I
RETURN
LOCT=-1
RETURN
LOCT=I
NETURN
END

LOCT
LOCT
LOcT
LOcT
LOCT
LOCT
LOCT
LOcT
LOcT
LOCT
LOCT
LOCT
LOCT
LOCT
LOCT

PAGE 38
FuPicTION LOCT (EsEKcN)

SYM’SOL = = = == =E = == = =ss= REFERENCES ====-== ======= a

5 . 4 S@

lfl - 6 96

15 - 5 11*

E . lAG 20 I 5 6
EK - lAG 5
I 4 5 1:
Lf)CT - 7= 9=
M

l]=
:= 4 7

N lAG 3
RrTURti - 8 10 1:

-+-*-+-*-*- +-+-+-+-+-+ -+-*-*-+-+- ● -+-+-+-+-+- +-*-*-+-*-+- +-+-+-+-+-+ -+-+-+-+-+- ● -*-*-+-+-*
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INDEX

1
c
c
c
c
c
c
c
c
c

z 5
3
4
5
6
7
H

9

1~ lIJ
11 15
12 2U
13 25
14
15 30
16
17 35
ld 4il
19 45
20 50
21 55
.?2
23 60
24 6>
25 7ti
26
27 75
28 (JO
~Q 85
3 u 9(J
31 95
32 10U
33 l(j2
34
35

PAGE 39
sUBROUTINE TERP1 [X19y19x2$y2Qx$y?I)

SURGOIJTINE TERP1 [x] 9y19x21y29x9y*I) TERP I

=====IhTERP@LATE ONE PT. TERP1

[X1,Y1) AND (X2,Y2) ARE END PTSo OF THE LINE TERP1
(XsY) IS INTERPOLATED POINT TERpl
I=lNTERPoLATION c(lDE TERP1
NOTE - IF A NEGATIvE OR ZERO ANGIJMENT OF A LOG Is DETECTED, THE TERP1

Interpolation IS AUTOMATICALLY CHANGED FROM LOG TO LINEAR. TERP1
ERROR STOPS - 301 (X1=X2QDISCONTINUITY) TERPI

302 (INTERPOLATION CODE IS OUT OF RANGE) TERP1
303 (ZERO OR NEGATIvE ARGUMENT FoR Interpolate pT.) TERP1

TERP1Xcl=xl
YA=Y1 TERPl
XR=X2 TERP1
Ytj=Y2 TERP1
XP=X TERP1
11=1
Ir (XA.EQ.XE) CALL ERRoR (301)
IF (II) 10S1OJ15
CALL SRROR (302)
If (11-5) 2G92O*1O
60 TO (25s30s35960?75)s II
YF=YA
GO TO 105
YP=YA+(xP-xA)*(YB-YA)/ (xB-xA)
G(I TO 105
1}- (XA) 30,30040
IF (X13) 30!30945
IF [XIJ) 50Q50S55
CALL ERRoR (3o3)
YP=YA+ALoG(XP/XA) *(YB-YA)/ALOG(XB/XA)
GO TO 105
IF (YA) 30T30S65
lF (YE) 30,30?70
yPsyA*EXP ((XP-XA)*ALOG (yB/YA)/(XB-XA) )
GO TO 105
IF (YA) 35~35,80
IF (YBI 35?35?85
IF (XA) 70970?90
IF (X8) 70s70s95
IF [XP) 5OS5O*1OO
YP=YA@ExP(ALOG(XP/XA)*ALOG (YFI/YA)/ALOG(Xfl/XA) )
y=yp
RETUR!4
EtJr.)

TERP1
TERP1
TCRPI
TERP1
TFRP1
TERP1
TERP1
TEI?P1
TERP1
TERP1
TERP1
TERP1
TERP1
TERP1
TERP1
TERPI
TERP1
TERP1
TERP1
TERP1
TERP1
TERP1
TERP1
TERP1
TERP1
TERP1
TERP1
TERP1
TERpl

.

.
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IN1)EX

SYMBOL

5
1 rl
15
2’1
25
3n
35
4rl
45
5P
55
6(1
6S
7n
75
8a
85
9fl
95
lno
lns
AI.OG
EQROR
ExP
I
II
RETURN
TFRP1
x
xi
x>
x4
Xlq
)(P
Y
Yi
Yp
YA
yla
YD

.
-
.

.

.

.
-
.

.

.

.

.

.
-
.
.

.

.

-
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

PAGE 40
SUBROUTINE TERP1 (xltY1sx2sY2JxoYo I)

======== ====*== REFERENCES =8==sss =====s= =

Z*
9
9

11
12
12
12
17
18
19

::
23
24
12
27
28
29
30
31
14
21

8
25

lAG

3:=
1
14G
lAG
lAG
2%
@
6s
lAG
14G
lAG
3.
58

13=

10*
11*
12*
13*
15*
17*
18*
19*
204$
ale
23*
26*
25*
27*
284$
29+
30*
31*
32e
16
25
10
32

7
9

6
2
4
8

1~
33s

:
13
15
15=

11

17
27

31

29

22
3%
20

11

15
15
19

:;
21=

18 23 24
2FI

3i

12

2i 23 2!3 27 32
24 25 28 32
25= 32s 33
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INDEX

1
c
c
c
c

2

3
4
5
6
7

c
c
c
c
c
c
c
c
c
c
c

8
9

10
11
12
13
14
15
16
17
18
19 5
20 10
21
22

PAGE 41
SUBROUTINE LAPH

SUBROUTINE LAPH LAPH
LAPH

LAPH SUPERVISES THE Calculation OF THE pHOToN PRODUCTION AND LAPH
ENERGY PRoDUCTION MATRICES F@ EACH MATERIAL. LAPH

LAPH
COMMON /OVER1/ EAUQ(2000) ~IAUQ91LolJIL02! IxOAoIXSOoM4TXCMTNO(60JQM ::::;

lTSL
COMMON /BOOK/ LOiLF20LOLF12 (loo) ~LOlLFi oLOLFll (500) 0NR16JNROu(loo ) BOoK
IXDA=O LAPH
Ixsl)=o LAPH
ILOI=O LAPH
IL02=0 LApH
ILO.2 IS THE NUMBER OF DISCRETE EXCITATION LEVELS BEING CONSIDERED LAPH
FOR THIS MATERIAL. IN oTHER woRDSS THERE ARE IL02 SECTIONS wITH LAPH
LO=? READ FROM FILE 15. LAPH
ILO1 IS THE TOTAL NUMBER OF YIELDs FOR NEuTRON FINE GROups AND LApH
GAMMA (IROUPS AS CALCULATE USING THE Lo=l~ LF=l DATA ON FILE 15. LAPH
IXSD IS THE TOTAL NuMBER OF YIELDS CALCULATED uSING LO=l? LF=2 LApH
I)A;A iN FILE 15.- - LAPH
IXDA IS THE TOTAL NuMBER OF cASCA~E (3AMMA RAYS RECONSTRUCTED FROM LAPH
THE FIXEO NUMBFR OF DIsCRETE LEVELS. LAPH
ILolt IL02J AND IXSD ARE INCR@ENTED IN SUBROuTINE PR15 WHILE LAPH
IXDA IS INCREMENTED IN TRC20 LAPH
NR]6=0
LOILF1=O
L01LF2=0
REwIND 15
REWIND 16
REwINO 17
IF (MTNO(l)OEQOO) GO TO 10
CALL 14ESH
CALL PR15
IF (IL02.EQ.0) GO TO 5
CALL TRC2
CALL XSEC
CALL !4ATRIX
RETURN
ENO

LAPH
LAPH
LAPH
LAPH
LAPH
LAPH
LApH
LAPH
LAPH
LAPH
LAPH
LAPH
LApH
LApH
LAPH

.

.

.
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INDEX

SYMBOL

5 .

16 -
Bow -
E41JG -
IAUG -
ILO1 -
IL02 -
IxfJA -
IxsO -
LAPH -
Lnl LFl -
LoILFz -
LnLFIJ -
LoLF12 -
MATRIX -
MATX -
Mrsli -
MTNCJ -
MTSL -
Np16 -
NPOV -
OVEkl -
PP15 -
RFTURN -
TPc2 -
x<~c -

Subroutine! LAPH

8 8 = == * = = g m =8 .,. = REFERENCES

17
14

3C0
I?co
2C0
2C0
2C0
2C0
2C0
1
3C0
3C0
3C0
3C0

20
2C0

15
2C0
2CCI
3C0
3C0
Zco

::
18
19

19*
20*

6=
78 17
4*
58

9=
108

14

8=

PAGE 42 I
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INDEX

1

2

3
4
5
b
7
&
Q

lrl
11
12
1.3
]4
15
]6
]7
18
19
20
21
22

23

SUfiROUTINE NORM

c
c IN THIS ROUTINE
c OVER EAcH BROAO

SUBROUTINE NORM
PAGE 43

NORM
NORM

THE FINE GROIIp WEIGHTING FuNcTioNS ARE Normalize NoRM
GROUP, NORM

c NORM
COMMON C$EG(50),EMG (5O),EMNB(1OO )JEMNF(lOO) oGAMM(50)!IMt IOOSIRES?I RLANK

ANOSIZt40MA( 100) sqB(50)~MC (5C)S’4CR$MMCMSOMZ (1O)ONI3GJNEN8 9NENFJNFG~NG BLANK
2AM,NGG,NMAT( 10],NNM(126) QNpMoR[lol) ~Rw(100)~RXSC (100) QRXSF(lOO)~sW RLANK
3(10(I) ~SXSC(lOO),SxSF (I~0 )sXMO(50)$AWRSAV

00 20-I=l~NBG
RLANK
NORM

SUMR=O,O
;:;;::.0

NORM
NORM
NORM

00 10 J=2SNENF NORM
IF ((EMNF(J) .LT.EMNR(I)).AND. (EMNF(J) .GE.EMNR(I+l))) GO TO 5 NORM
GO TO 10 NORM

5 SUNS=SUMS+SW (J-1) !JORM
SUNR=SUMR+Rk (J-1) NORM
IF (IFSTOEQ.O) IFsT=J-l NORM

ILsT=J-1 NORM
10 CONTINUE NORM

DO 20 K=IFSTtILST NORM
IF (SIJMR.EQOO.0) GO TO 15 NORM
RW(K)=RW(K)/SUMI? NORM

15 CoNTINUE NORM
IF (SUMSOEQ.O.O) GO TO 20 NORM
SW(K)USW(K)/SUMS NORM

20 CoNTINUE NORM
RETuRN NORM

c NORM
END NORM

.

.

.
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INOEX

XI.41] -

a===

R
7

lb
3
2C0
2C0
Zco
Zco
2C0
2C0
2C0
3

1::

2C0
2C0
2C0
2C0
2C0
7

15
Zco
Zco
&’cLl
2C0
ilco
Zco
~co
Zco
2C0
2C0
2C0
2L0
/co
2$0
2C0
1
2C0
Zco

22
2C0
2C0
2C0
4=
5=

2C0
2C0
~ccl

2C0

=8=8 ===8 =

I@*
9 14*

18*
15 19

PAGE 44
SUBROUTINE NORM

=E RCFER~NCES a=8==8B= SSa===x

210

8
8

8
12 15
15

8 10 11 12 13
17 20

3

7

11 1 7=

11= 16 17
10= 19 20
10 20=.

SIJ8ROUTINE NORM
PAGE 45
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INDEX

1
2
3

c
c
c
c

4
5
6
7
d

9
10
11
12

INDEX

syM[\OL

5
lfl
1%
E
[SKI

INT
1’51
1s0
MAT
MF
FIT
N
NRT
,4P
NR
RFfiu
RETUnh
R5F3
T&PES
K

.

.

.

.

c
5
1(J
15

PAGE 46
SUBROUTINE RSF3

SU13ROUTINE RSF3 RSF3
CoMMoN /TAPES/ ISI$ISOSIEN TAPES
coMMoiJ /READ/ NRONPtMATSMFOHTONHT (20 )sINT(20) sE(2000)oX(ZOO~ ) READ
NR=NO. OF INTERPoLATION BREAK PTS. RSF3
NP=NO~ OF iiRoss ~ECTION. NEUTROFJ ENERGY PAIRS RSF3
NBT(I] CONTAINS THE INDEX OF THE LAST PT. CORRESPONDING TO THE IN- RSF3
TERPOLATION CODE GIvEN IN INT{I) RSF3
REAO (IEN910) NR,NPsMATsMF$MTc (NBT(N) sINT(N)cN=l~NR) RSF3
READ (IEN-15) (E(N) cX(h!)?N=10’~P) RSF3
HEAO (IENsS) MAT~MFsMT
READ (IEN*s) MATcMFoMT
RETUR:J

FORNAT (66x~14s12s13)
FORMAT (44x~2111,14,12,13/(6Tll ))
FORMAT (6E11.4\
EN(3

SuBROUTINE RSF3

*==XS=% ===s=== REFERENCES

6RD 7RD 9*
4tiD 100
514~ 11*
Aco 5Ro
Zco 6RD 5RP 6RII 7RD
Jccl 4R0
2CU
2C0
3CLI 41?D 6RP 7RD
3C0 4R0 6R[) 7R0
3cll 4RD 6R1-1 7R0
4i’li) 5RD
3C0 4RD
3C0 4RD 5R0
3CU 4RI)
3C0
H
1
l?co
3C0 5RD

RSF3
RSF3
RSF3
RSF3
PSF3
RSF3
RSF3
RSF3

PAGE 47

======= =8==Z== =
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IN[)EX

1

2

3
4

5
6
7
n
9

10
11
12
13
14
15
16
17
]8

31
32
33

c
c
c
c
c
c
c
c

5

1 u

15

c
c
c
c

20

2s

‘31)

3’3

/+1)

PAGE 40
SUBROUTINE MESH

SUBROUTINE MESI{ MESH
MESH

FORMS ENERGY IIESH FOR INTEGRATION I)ETERMINEP R? OVERLAYING THE MFSH
NEIJTRON FINE GROUP ENERGY MEsH AND THE CROSS SECTION MESH IN F1LE3 MEsH
TtlIS HOUTINE ALSO PROVIDES FoR THE OPTION THAT ALL PHOTON MFSH
Production 9ATA WHIcH ExIsT IN FILE 15 ARE USEn WHEN MT=-1 IS MESH
SPECIFIED. NOTE THAT ALL REAcTION TYPES (MT NUMBERS) INCLUDEO IN MESH
FILE 1S ARE INCLUOED IN FILE 3. MESH

MESH
COI!Mo!J C~EG(50) *EMG(50)*EMNi3( 100) ~EMNF(lOO). 0GAMM(50) oIM*IOOOIREs~I RLANK

lMO,lZl!*\lA (100) ~k!R(50) *PC 150) ?McR*MM*Ms,Mz( lo)rNBGQNENFI ~NENFtNFGtNG HLANK
2A!1,NGG9NMAT( lC), NNM(IZ6) 9NpM?R(101) oRW(100)ORXSC (lijtj) sRxSF(liJOl!SW BLANK
3(190) tSXsc(100)$sXSFI loo)?XMD( 5O)SAWRSAV BLANK

COMMON /TApES/ ISISISOOIEN TAPES
COMMOIJ /ovER1/ EAUG(2000) ~IA(JGsILOl*IL02Q IxDADIxSD9MATX9MTNO(40) sM OVER1

lTSL rlVERl
COMVON /READ/ NRQNP*MAT*MF*MT$NBT (20 )oINT(20) *E(2000)oX(2000 ) REAO
IJIMENs1ON MV(40) MESN
ILEVEL=l MESH
lAUG=tlENf- MESH
I)CI 5 I=lJN~NF MESH
K=rJE~Jr+l-I MESH
EAllG(I)=EMNF(h) MESH
REwIND SEN MESH
REAO (IEN*150) AwNsAV “ MESH
READ (IEN*190) YAT.M~!PT MESH
IF’ (MF.NE.3) GO TO 10 MESH
D() 35 I=l,I+TsL MESH
IF IMToEQ,MTNO[l)) GO TO 60 MESH
IF (NTNO(I).N F.-1) GO TO 35 MFSH
TIIE FOLLOWING TEST IS VERY SIGNIFICANT, IF PHOTON PRODIJCTION DATA MESH
ARE GIVEN IN FILE 15 FOR MT=4* THESE DATA ARE USED WHEN MT=-1 014LY MESH
IF oATA ARE NOT GIVEN FOR ANY MT sUCH THAT 5.LE.MT,LE.15 ~R MEsH
51.LE.MT.LE.8CI. MESH
JllAx=ILEvEL-1 MESH
IF (JllAXoEQoo) 60 TO 60 MESW
DO 20 J=l,JMAX MESH
[F (IMT.GT.4.AN2.MT.LE. 15.AND.MV (J) .E(J.4) .oR. (MT.GE.51 .ANO.MT.LE.8 MESH

lC.AND.hV (J).EQ.4)) GO TO 25 MESH
GO TO bo MESH
ILEVEL=ILEVEL-1 MESH
IF (J.E(I.ILEVFL) GO TO 60 MESH
JJ=J MESH

“1)0 3@ J=J.J~ILEVSL MESH
MV(J)=14V(J+1) MESH
GO TO 60 MESH
CONTINUE MESH
CALL F?SF3 MESH
IF (MF.NE.0) GO TO 15 MFSH
IF (MTNO(l).EQ,-1) GO TO 5G MESH

.
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INDEX

34

35

;;

36
39
411
41
42
*J
44
45
46
47
4 ~1
49
SC
51
5.2
53
5*
5!i
54
57
50

59
6,)
bl
62
63
h4
b5
fJb
67
bti
6 ‘1
7()
71
72
73
7/+

75
70
77
78
19
H)

SUBROUTINE MESH

60 TO 75
MTsL=ILEVEL-1
DO 55 I=l*MTSL
MTNJ(I)=MV(I)
WRITE (Is0,195) MTSLS(MTNO (I)~I=l~MTSL)
GO TO 45
MV(ILEVEL)=MT
CALl. RSF3
K=l
It4Ax=IAUG-1
DO 65 I=lQI?~AX
X(K)=EAUG(I)
~r~+l
LIO 65 J=lsNP
IF (E (J) .LE.EAUG( I).OR.E(J) .GE.EAuG(I*l)) GO To 65
X(F)=C(J)
~=~.1
COt/TI;OJE
x(K)=EAuG(IAIJG)
1]0 ?0 1=1*K
EAuG(I)=X(I)
IAIIG=K
11.E.VEL=ILFVEL+l
lF (MF.NE.0) GO TO 15
GO TO 40
THIS PART OF THE SUBROIJTINE ADUS ~0 THE llNION OF THE SETS THOSE
ENERGIES AT WHICH THE YIELDS ARE TABuLATED IN FILE 15 FoR LO=l~
LF=ls2 FOR THOSE MT NIJMBERS INCLUUED IN THE pROBLEMo
l+cAn (IEN*15S) L09MAT9MF$MT
IF (MF.!IE.lS) GO TO 75
Go To 85
t{EAi) (1EN?160) LO*NK,14AT*MF*MT
Ir (MF.EQ.0) GO To 145
IJ(l ‘?0 I=l?r4TsL
IF (’lT.EQ.MTNo(I)) GO TO lIJO
h!CAD (IEN,190) ‘4AT*MF~MT
IF (!lF.EQoO) G() TO 1~5
If (MToEQ,O) GO 10 80
60 To 95
Ir (LO.EQ.2) GO To 140
[STOR=O
RLAn (IEN,165) NR~NP
RCAO (IENs170) (NNoNNsI=l~NRj
READ (1ENt175) (XXtXX*I=lSNP)
DO 125 J=l,NK
READ (IE!J~180) LF9NR?NP
IF (LF.EQ.2) GO TO 110
READ (IEN*170) (rlNcNNjI=lcNR,I
READ (IEN!175) (xXSXXQI=l$NP)
REAP (IEN,165) ‘JRRN.NTRS

PAGE 49

MESH
MFSH
MESH
MESH
MESH
MESH
MESH
MEsH
MESH
MFSti
MESH
t4ESH
?4ESH
MESH
MFsH
MFSH
MF.SH
MESH
MFSH
MESH
MEsH
MESH
MESH
MESH
MESH
MEsH
MESH
MESH
MESH
MFsH
HESH
MESH
MESH
MFSH
llFsH
MESH
MESH
VFSH
~~FSH
MESH
MESH
MESH
MESH
MESH
MFSH
MESH
MFSH
MESH
!t~ sH
MFSH

.
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INUEX

81
82
83
84
85
86
87
8*
89
90
9i
9.2
93
94
95
96
97
98
99

100
101
102
103
10+
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125

126
127
1 ?~
~zq

103

110

112

120

1.?3

13U

135

14;J

145

c
15,)
155
had
lb>

SUBROUTINE MESH

READ (IEN9170) (NN9NN91=1?NB6N)
00 105 K=l!NTBS
ISTOR=ISTOI?+l
REAII (IEN,185) E(ISToR) ONBR2,1dPR2
READ ~IEN~~70) (NN*NNJI=IONBR2)
READ (IEN9175) (xXQXXOI=1SNPR2)
CONTI!JUE
GO TO 125
READ ~IEN,170) (NN*NNsI=lsNR)
READ (IEN*175) (E(I) ~XXoI=l~NP)
K=l
IMAX=IAUG-1
DO 115 I=lsIMAX
X(K)=EAUG(I)
K=K+l
tJO 115 JJ=l$Np
IF (E(JJ).LE.EAUG (I).OR.E(JJI .GE.EAuQII+I)) GO TO 115
X(to=E(JJ)
K=K+I
CONTINUE
A(K)=EAUG(IAUG)
00 129 I=lJK
EAUG(I)=X(I)
IAIJG=K
CONTINUE
IF (IsTOR.EQ.0) GO TO i40
K=l
IMAX=IAUG-1
DO 130 I=l,INAX
X(K)=EAUG(I)
K=K+l
Do 13o J=l*ISTOR
IF (EIJ).LE.EAUG( i) .OR.E(J).GEoEAUG (l*i)) Go TO i30
X(K)=E(J)
K=K+l
CONTIt!UE
X(K)=EAIJG(IA\JG)
Do 135 1=1*K
EAuG(I)=x(I)
lAUG=K
READ [IEN0190) YAIsM~~MT
IF (MT.EQ.0) GO TO 80
60 TO 140
IF [IAUG.GT.2000) CALL ERROR (400)
RETURN

FORMAT (llx~E1l.4)
FORMAT (22xj Ill*33XO14012S13)
FORt4AT (22x9111922X0111 C14S12$13)
FORMAT (44X~2111)

PAGE 50

MESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MEsH
WESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MEsH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MESH
MEsH
MESH
MESH
MESH
MESH
!!ESH
MESH
MESH

PAGE 51
SUBROUTINE MESH

FORMAT (6111) MESH
FoRMAT (6E11.4) MESH
FORMAT (33XJ3111) MESH
FORMAT (llX~Ell,4$22Xs2111) MESH
FORMAT (66X~14S12913) MFSH
PORMAT (* UNDER THE OPTION PRovIDED WHEN INPUT Ml=-l IS USED9 T MESH

ltiERE WILL BE 9*14** REAcTION TYPEs USED AS FOLLOWS - *$/9(* MT MESH
2NO(I)s*!2014~/)) MESH

<ND MESH
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PAGK 52
SUBROUTINE MEsH

x=== ======= 8X==

\:*
l~w

21
22
27
lb
33*
34*

33
36
17

2;
34
b~*
01
64
bbV
b5
82
77
93

102
75

109
Iln

7Q
63
131ilJ
591i(l
b2Ro
72ND
13RD
74RU
7bRl)
d41iD
14iiu
38WH

2C0
2ca
5C0
4CU

11(I
2C0
2C0
2C0
2<0

; y

32
22*
24*
28*
18
58
39
35*
37*
20
47
54*
59*
66
640
b5*
69
70*
87*
89*
96

11)3*
88

112
119*
106

67
126*
1z7*
128*

80RD
78RD
79Rf)

132*
133*

66RD
135*

13RD

4fi
11=

113

11

57

30*

23
48

60
lzz

97

105*
113

121*
124*

129*
81Rt)
86RD

121RD

49
45

117

2s
51*

100*

116*

123

8SRD
90RD

134*

84RD
48

119=

REFERENcES 8 = = 8= % z==== s= = x

29

S9RD
i31*

9oRD
52

136*

97 9(3 ii3 114
54s 94 97 101 103=

.

.
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SUBROUTINE MESH

PAGE 53

.
ERROR
GAMM
I

I dotj

IrN

ILEVEL
11.01
11.02
Iel
I~iAX
[hlT
I!-lfl
lQEs
1s1
1<0
ISTOR
Iuln
IYOA
[YSLI
17M
J

JI
JMAX
K

LF
L,>
Mh
MAT
MtITX
1-1P
‘4C
McR
Mr’SH
MF

t+M
M5
Mt

MTN()
4TqL

.

.

.

.

.

124
2C0
9

45
81RI)

109
4CU

i2cl=
3C0

76MIJ
121R11

7=
*CO
4CU
Zcl)

43s
5C0
2C0
2C()
3C(J
3CU

71E

2C0
4C0
4ca
2C()

21
112

26=
19=
10=
82

11(J

76Rl)
5YRD

2C0
5CU
4C0
2L0
2C0
Zco

;Cu
67

2C0
.2Co
5C(I

121Ru
4C(I
4C0

19
48
85R[)

110
8.

124
12
78R0

19

44

39bR
83.

1%
27
20
11
91=

111=
77
62RD

141?D

l*RII
121RD

14RD
122

17
16

;;
e6Rrl

113
43

13RD
79RD

24=

92=

R4R(I

25
114

96
21
42=
94

i14

70

59RrI

15

17

la
35.

16
54
89RD

118
52

1414D
80RD

25

93

106

26

97

45
95=

115=

62R0

17
64
9oR13

i19
55.

59RD
81RCI

27

i08a

112

27

98

46=
98

ii?

66RD

18
65
93

92

62RI)
84RD

35

io9

28

49
99=

118

12iRD

36
73RD
94

101

66RD
8SRD

45

47

5~s
lo~
120

37 38WR 44
74RD 781?D 79RIJ
97 102 103

i04= 108 117

72RD 73RD 7.#RD
86RI) 89RD 90RD

56=

48

-52
102

49

53
104

75

55
107=

32 57 59RD 6ii 62RD 63 66F?D

22 40 59RD 62R0 65 66RD 68

33 37= 38WR 65
36 38wR 64

i
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Mv

t47
14r{G
N*R2
NRRtJ
NH T
NFN8
NrNF
NfG
NGIIM
NGG
NK
NMAT
W
NN)-I
NP
NDM
NPR.2
NIY
NTHS
ovEl?l
1?
RfA@
Rrtuf’l,u
asF3
Rd
RxSC
I?XSF
s.
SXsc
SXst
T4PES
x

xht~
xv

.

.

.

.

.

601
,2Lo
2LU

134R12
811RU

5C(I
2C(J
Zcll
~co
2C0
C!c(l

bZRD
2CLI

73nlJ
2C()
5CU
2C(I

84RIJ
Sca

tiv RIJ
4cil
Zccl
5cl)

12’5
31

2C0
2C0
2(,0
2C()
2CU
2Lu
3C0
5C()

114=
2C0

74R0

22

R5RD
81RD

8

75

78RD

47

06RD
721?D
82

41

451?
117=

791?D

288

9

El RI-r

72R0

73RrJ

49.
119

P6R@

SUBROUTINE MESH

37 40.

10

8SRD 9YRD

74RD 76RD 79Rll 9?JRD 96

76R0 78RD 89RD

52. 54

90RfJ

94. 98. iol= 103 lln=
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1

2

3
4

5
b

7
8
Y

10
11
12
13
14
15
lb
:7
18
19
~n
21
22

23
24

25
26
27

26
2’?
30

c
c
c
c
c
c
c
c
c
c
c

5

lG

15

.2(J

25
c
c
30

c

35
c

SUBROUTINE PR15

SUBROUTINE PR15 PR15
PR15

THIS ROUTINE READS THE PHOTON production DATA FROM FILE 15 OF THE pR15
ENDF/R TAPE. FOR A cONTINUOUS ENERGY DISTRIBUTION UNDER OPTION Is PR15
THE PHOTON GROUP YIELDS• Y AND YTl,LDA~ ARE CALCULATED ON EITHEN PR15
rI+ACK 1 OR 2 AND WRITTEN ONTO TAPE 15. PR15

FoR DIsTRIBUTIONS UNbER OPTION 1 AT DISCRETE GAMMA PR15
ENERGIES* THE YIELDS ARE WRITTEN DIRECTLY ONTO TAPE 17. PR15

FOR fJPTION 2 THE TRANsITIoNAL PROBABILITIES AND PR15
Conditional PRoBABILITIES ARE READ FROM THE ENDF/B TAPE AND PR15
#RITTEN ONTO T~PE 16 FOR LATER USE IN subroutine TRC2. PR15

PR15
COMMoN C*EG(5(l) ~EMG(50)~EMNB( 100) JEMNF(100~tGAMM(5ij )~IMsIOO*IRESgI BLANK

lwOpIZM~MA (100)PMl?(50)~VC (50) sMCR*MMsMS,MZ(lO) 0NBG~NENB~NENF .NFGoNG BLANK
2AM,NGG?NMAT (10) ~NNM(12@) ,NpM~R( lol)~RW(lOo)CRXSC (lijo)sRXSF (lIjO)oSW BLANK
3(100) $SXSC(lOO) OSxSF(100) tXMD(50)SAWRSAV RLANK

COMMON /TAPES/ ISISISOoIEN TApES
COMMON /OVER1/ EAUG(200h),IALJG~ ILOloIL02$ lXDAc IXSD,MATXsMTNO(40),M OVER1

lTSL OVER 1
COMMON /READ/ NR,NPsMAT9MFsMtsNBT(21j) ?1NT(20) tE(2000)?X(200; 1- READ
COMMON /BuLK/ Yl(2000) sY2(2000) TY1NT(2000 )sYNEW(2000) ?EGl(2000)oEG BULK1

12 (2000) tNBTl(ZO)SIBTl (20 )FNBT2(20) t1972(20) RULK1
COMMON /SAVE/ 5AvE(1000S4) S1SAVE(1OOO) SAVEI
COMMON /BOOK/ LOlLF2~LOLF12 (100) ~LOlLFi OLOLFll (500) ~NR160NROW I1OO) 1300K
DIMENsION SAVEL(4000)$ N8TN(20)J INTN(20) PR15
EQUIVALENCE (sAVEL( l)9SAVE(101)) PR15
EXTER1/AL LOCT PR15
REWIND xEN PR15
RcAD (IEN9250) MAT*NF*MT PR15
IF (MF.NE.3) GO TO 5 PR15
REAO (IEN,230) LO?LG9MAT9MFSM1 PR15
IF (MF.NE.15) GO TO 10 PR15
GO TO 20 PR15
READ (IE149245) zA9AWRsL091.Gs111 ~NKOMATOMFsMT PR15
IF (NF.E(J.0) GO TO 225 PRIs
CONTINUE PR15
00 25 I=l!MTSL PR15
IF (MT.EQ.MTNO(I)) GO TO 35 PR15
IS THIS MT REQuIRED PR15
SKIP TO NExT SECTION IF MT NOT REQuIREO Pr?i5
READ ~IEN0250) MATsMFtMT P“R15
lF (MF.EQ,o) GO TO 225 PR15
Erto OF FILE 15- RETURIJ PR15
IF (MT.EQ.0) GO TO 15 PR15
GO TO 30 PR15
IF (LO.EQ,21 GO TO 2~5 PR15
I?EAO TOTAL YIELO.TABLE (FOR ALL LAWS) PR15
READ (1ENs245) ZAsAWR?LO.LG~NRQNP PR15
READ (IEN?255) (NBT(I) QINT(I)sI=ltNR) PR15
RcAD ~IEN$260) (E (I) sx(I)*I=i~NP) PR15
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IN IJEX

31

32
33

34
35
36
37
38
39
40
41
42
43
4*
45
4b

47
48

49
5(I
51
52
53
5+
55
5b
5 “f
5b
s~
6(1
61
62
63
b+
65

c

c
40

c

45
50

c

c

55

6(J

fjs

c
c
c
c
c
c
c
c
c

pAGE 56
SUBROUTINE PR15

rdod GET TOTAL YIELD FOR EACH ENERGY IN EAUG ARRAY. PR15

ILAw=; PR15

I.00P ONJCE FOR EAcH LAW PR15
REAL) (IEN.2451 zAsAwR9LOsLF*NRtNP PR15

IT (LF.EQ,l) GO TO 70 PR15
TllIs SEcTIoN OF THE cf)DE FOR LO=lJ LF=2 PR15
REAP (IEN~z55) (NHT(I) sINT(I~!I=l~NR) PR15

READ (IEN$260) (E (I) 9X(I) ~I=19NP) PR15
lr (A1/ROGToEttG(ljoORoAWRoLTcEflG (NGAM)) GO TO 65
ISTOR=l

PR15
PR15

IKx=o PR15
[10 55 I=l,IAU(i PR15
ILO=LOCT(E9EAllG( I)SNp) PR15
IF (ILO.EQ,-1) GO To 55 PR15

IHI=ILO+l PR15

[)0 45 J=l*NI? PR15

IF (IliI.LE.Nf3T(J]) GO T() 5il PR15

IXSD=IXSO+l PR15
CALL TERP1 (E(XLO) SX(ILO)tE(IHI)*x (IHI)sEAUG(I) $SAVE(ISTOR c2)QI~lTl PR15

lJ)) PR15

sivE(ISToR,z) NOW CONTAINS Tt+E INTEfJPOLATEn YIELD
SAVE (IST014~l )=EAlJG(I)
SAVE (ISTOR93)=AWR*SAVE rIsToR,2)
AWI? CONTAI!JS PHOToN ENERGY
ISTOR=ISTOI?*l
IF (ISTOR.LE.1OOO) GO TO 55
wRITE (17) ((5AVE( 1XSJ)SJ=1S3) F1X=1S1000)OMT9AWR
llfx=IKx+l
lSTOR=I
COfJTINUE
IF (ISTOR.EQ.l .AND.IKX.EQ.n 1 GO TO 65
lSTORXISTOR-1
IF (IsTOR.EQ.0} GO TO 60
WRITE (17) ((SAVE (IXOJ)9J=193191X=1 SISTOR)SMT9AWR
L01LF2=L01LF2*1
IF (L01LF2.GT.100) CALL ERROR (500)
LOLF12(LOILF2) =ISTOR+IKX*1OOO
ISTOR=l
11.Aw=ILAW+l
If- (ILAWoLToNh) GO TO 40
(;O To 220

Fop EACH GAMNA ENERGY THERE IS A SINGLE ENTRY IN THE LoLF12 ARRAY
lIIDICATIFJG THE ToTAL IJUMSER OF VALUES OF THE PHOTON YIELO wHICH
IIAVIE fiEEN INTERPoLATED. THERE ARE A TOTAL OF L01LF2 ENTRIES IN
TI{IS ARRAY. THIS ARRAY IS NEEDED IN SUf3ROUTINE XSEC FOR REAnING
IAPE 170 THE SUM OF ALL THE L01LF2 ELEMENTS IN THE LOLF12 ARRAY
IS IXSD.

PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
IJI?15
Pf?15
pR15

PR15
PR15
PR15
Pf?15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15

.

.

.

.
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PAGE 57

66
b7

6ti
6Q
7fi

71
72
73
74
75
76
77
78
79
8q
H1
82
83
84
8!5
HfI
87
8ti
~~
9 [,

91
92

93
94
95
94

* 97

9 d

99
100
11)1
]02
]~3
1(14
~(15
] Ob
)07
106
1.09
110

c
70

c

75

80

85

9 {1

95

10IJ

~lJb
]1:1

115
c

121J
1.2’J
13U

c

THIS SECTION OF THE CODE FOR Lo=lo LF=i
READ (IENt255) (NBT(I) oINT(I~tI=l?NR)
READ ~IENo260) (E(I) $X(I) *I=l$NP)
CONPUTE TOTAL YIELD FOR EACH ENERGY FOR
IFST=O
WRITE (1S0S265)
READ (IENS245) ZASAwR~LOOLGoNBRNSNTB&
READ (IENo2551 (NBTN(I), INTN(I)s I=1oNBRN)
ITAB=l
CONTINUE
READ (IEN,245) ZASEN29LOSLGJNf3R2JNpR2
READ (IEN?255) [NBT2(I) *IBT2(I)sI=1oNBR2)
REAO (IENs260) (EG2(I) tY2(I)!1=lJNPR2)
IF (IFSTONE.O) GO TO 95
ENl=EN2
NHR1=N13F?2
NPR1=NPR2
Do 85 Isl,Nf3R2
NBTI(I)=NBT2[I)
IDT1(I)=IBT2(I)
00 90 I=l~NPR2
EG1(I)=EG2(I)
Y1(I)=Y2(I)
IFsT=I
GO TO 75
Do 115 I=1?NPR2
IL@=LOcT (E61#E62(I)*Npal )
IF (ILOCNE.-1) GO Tn 100
YllEh’(1)=0.O
GO TO 115
It{I=ILo+l

PR15
PR15
PR15

TliIS LAW PR15
PR15

DO 105 J=IoNBR1
IF (IHI LE.NBT1(J)) GO TO Ilh
CALL TE~Pl (EG1[ILO) 9YI(ILO)OEG1(I,HI )syl(lH1) tkG2(I)sYNEw(1 )sIBTI(

lJ) )
C~NTINUE
WE NOW HAVE 2 COINCIDENT TABLES
DO 200 IIsIvNGG
KP=II+l
ISTOR=l
IKx=O
IPRINT=l
L](l 190 IQwE=1)IAu13

E1/=EAUG(IQWE)
Ir ((EN.LT.ENl )ooRo(EN.GT.EN2) ) Go TO i90
DO 120 J=I,NBRN
1} (ITAB.LToN8TN(,J)) GO TO 125
LJo 130 IQ=19NPR2
CALL tERPI (EN1.YNEw (Io)!EN2.Y2(IQ) ~EN,yINl (IQ) ~INTN(J))
TABLE FOR EN IS NOW IN YINT(I . . . . ..NPR2)

PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PRi5
PR15
PR15
PR15
PR15
PR15
PR15
PR15

.

.
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INDEX PAGE 58
Subroutine PR15

111
)12
113
114
115
116
117
118
119
120
121
122
] 23
124
125
126
127
128
129
130

131
132
133
134

I 35
136
137
138

139
14)
141

1*2
]43
]44
145
] (+6
147
14H
]49

150
151
15,2
15J
154

13>

14J

I*5

c
c

c

15U

155
c

ILo1=ILo1+l
ANS=090
A14s1=0.o
ILO=LOCT(EG2?GAMM( II)$NPI?2)
IHI=LOCT( EG2,GA14p(KP) 9NpR2)
X1.OLIH=GAMM(II)
xUPLIM=GAMM(KP)
IF (ILO.NE.-1) GO TO 135
IF ((GAMM( II) .LT.EG2(1)).ANO. (GAMM(KP) .LT,EG2(i))) QO TO 166
lLO=l

PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15

XLOLIM=EG2(1) PR15
IF (1111.NE.-1) GO TO 140 PR15
1~ ((G4MM( II) .GT.EG2(NPR2) ).ANO. (GAMM(KP) .GT.EG2(NPI?2))) GO TO 160 PR15
lhI=ldPR2 PR15
XUPLIM=EG2(NPR2) PR15
IF (IHI.NE,ILO) GO TO 145
YL=EG2(ILo)*yINT (ILo)

PR15
PR15

yH=EG2(ILO+i) *YINr(ILO+l ) PR15
CALL INT(j (EG2(IL0) tYLJEG2(1L0+l) 9YH$x~oLIM?xlJpLIMs29ANS) PR15
CALL INTG {EG2(ILO) *YINT(ILO19EG2 (ILO+l) ~YINT(ILO+l) sXLOLIMQXUpLIM PR15

1*2,ANS1) PR15
60 TO 160
11{1=11{1*1

PR15
PR15

INP=IHI-2
JK=ILO*l

PR15
PR15

FIRST PARTIAL INTEGRAL PR15
uSE GAhMA ENERGIES AS wEIGHTs PR15
YL=CG2( ILO)*YINT(ILO) PR15
Yti=EG2(JK) *YINT(JK) PR15
CALL INTG (EG2(IL0),yL,EG2 (J~)$YHJxL0LIMtEG2 (JK)020ANS) PR15
CALL lNTG (E62(1L0),Y1NT(IL(J) JEG2(JK) sYINT(JK) sXLOLIM,EG2(.JKI t2sAN PR15

1s1) PR15
IF (IflP.LT.JK) GO TO 155 PR15
DO 150 I=JKoIMP
IL=I+l

PR15
PR15

MIIIDLE INTEGRALS, BETWEEN TAHuLATED POINTS PR15
YL=YINTII)*EG2(I) PR15
Y}{=YINT (IL)*EG2(IL) PR15
CALL INTG (EG2(I] sYLsEG2(IL]*YHsEG2 (1) sEG2(1LI*2QA)
ANs=ANS*A

PR15
PR15

CALL INTG (EG2(I) !YINT(I)sEG2(IL) tYINT(IL),EG2 (I)sEG2(IL) 92*A) IJR15
ANS1=ANS1+A PR15
CONTINUE PR15
(.ONTINIJE PR15
}INA1. PARTIAL INTEGRAL pp15

I=IHI-1 PR15
YL=YINT(I)*EG2(I) PR15
YH=yINT {IHI)*EG2(IHI) PR15
CALL INTG (EG2(I) oYL*EG2( IHI)*YH*EG2 (I) sx~tPLIMs2*A)
ANs=ANS+A

PR15
PR15

.

.
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SUBROUTINE PR15

CALL INTG (EG2(I) oYINT(I)oEG2(IHI ~oYINi(IHI) QEG2(I)oXUPLIMC>CA ~
ANs1=ANS1+4
IF (ANSOEQ,O.0) Go TO i90
El{AT=ANS/ANSl
II (IWOOEQ.1) GO To 165
KLz=NGAN-11
SAVE (ISTOR,2)=ANS1
SAvE(ISTOl?,3) =AUSl*EG(KLZ)
GO TO 170
SAVE(ISTOR$2)=ANS/((GAMM (II)+GAMM(KP))/2.0)
SAVE(ISTOR~3)=ANS
IF (IPRINTOEQ,O) GO TO 175
WRITE (1s0,270) ILOISMT*GAMM(II) S~AMM (KP)oANs9ANSlSEHAT
IPRINT=O
ILO=LOCT(EsEN~NP)
IF (ILO.EO.-1) CALL ERROR (561)
ltfI=ILo*l
IJO 180 J=l!NR
IF (IHI.LE,N13T(J)) GO TO 185
CALL, ERRoR (502)
CALL TERP1 (E(ILO) 9X(ILO)9E(IHI) *X( IHI)?ENsxINTo INT(J))
SAVE (IsTORS2) =sAVE(ISTOR*2) *xINT
SAVE(ISTOR92) HAS THE INTEGR~L OF THE PHoToN GROUP YIELD FROM EG
TO EG+l
SAVE (ISTOR,3) =SAVE(ISTOR?3) *xINT
SAVE(ISTOR,3) HAS THE INTEGRAL OF THE PHOTON GROUP ENERGY YIELD
kROV EG TO EG+l
SAVE(ISTOR*l)=E’J
SAVE(ISTOR*l) H4s THE NEUTRON ENERGY
6AMM(Kp) HAS THE UPPER LIMIT OF THE GAMMA ENERGY INTERVAL.
ISAVE(ISTOR)=MT
ISTOR=ISTOR+l
IF (ISTOROLE.lOOO) GO TO 190
wRITE (15) ((SAVE (1X0J)OJ=1!3)*1X=l $lOijO) 9MTQGAMM(Kp1
IKx=ItiX+l
ISTOR=l
CONTINUE
1~ (ISTOR.EQ.1OAND.IKX.EQ.O ) GO To 260
ISTOR=ISTOR-1
If- (IsToROE(J.O) GO TO 195
WRITC (15) ((SAVE (IXsJ)*J=lc3)*IX=l ~ISTOR) ~MT~GAMM(KP)
LoIL}l=LOILF1*l
IF (L01LF1,GT0500) CALL ERROR (5o3)
LOLF1l. (LOILF1) =ISTOR+IKX*1OOO
CONTINUE

PAGE 59

PR15
PI?15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PR15
PRIs
PR15
PR15
PR15
PR15
PR15
PR15
PR15

FOR EACH GAMMA GROUP THERE Is AN ENTRY IN THE LOLF1l ARRAY PR15
INoICATING THE NUMRER OF NEUTRON ~INE GROUPS OVER WHICH IT HAS PR15

BEEN PoSSIRLE TO INTEGRATE. THIS ARRAY HAS LOiLFl ELEMENTs wHICH ‘R15
LRE USED IN SUBROUTINE XSEC WHILE READING TAPE 15. THE SuM OF PR15

83



194
195
196
197
198

199
200

2’@l
202
2(I3
2G4
205
206

2c7
208

209
219

211
212
213
214
215
~lb
217
21d

219
?~p

c
c
c

c
c
205

c

210
213

.

;2G

c

225
c
c
c
230
235
240
24>
250
2S5
26u
265

270

PAGE 60
SUBROUTINE PR15

ALL THE LOILF1 ELEMENTs IN THE LOLF1l ARRAY Is ILO1. PR15
PR15

HA\fE ALL TABLEs FOR THIS LAW BEEN CHECKED
ITAB=ITAB+l

PR15
PR15

Ir (ITAB.LT.NTBS) GO TO 80 PR15

ILAw=ILAw+l PR15
IF (ILAW.GE,NK) GO TO 220
Go To 40

Pn15
PR15

HEADS I!J A sECTION FOR LO=2 PR15
THIS SECTION OF THE CODE FOR TRANSITION PROBABILITY ARRAYS PR15

IL02=IL02*1 PR15
READ (IEN,235) SAVEL(l)sNTM2 PR15
READS No. OF TRANSITION pAIRs ANO STATE ENERGY PR15

IF (LG.EQ.2) Go To 210 PR15

NJTM2=2*NTM2*1 PR15

bO TO 215 PR15
NTM2=3*NTM2+l PR15
READ ‘(IEN$240) (.5AvEL (I)sI=2.NTM2) PR15
wRITE (16) SAVEL(l )*MT~LG*NTM2Q (SAVEL (I)?I=2sNiM2) PR15
PRocEsS LO=2 SECTION PR15

CONTINUE PR15
kEAD (IEN,245) ZAsAWR*LO~LGo ITl*NKsMAT~MF$MT PR15
READ SEND RECORD ANP CHECK FoR EOF PR15

IF (MFoNEoo) GO TO 15 PR15
RfTURN PRIS

PR15
PR15
PR15

FORMAT (30X! 13$8X913*22X*14S12$ 13) PR15

POI?MAT (E1l.4~44X~111) PR15
FC)RNAT (6E1104; PR1%
FORMAT (2E11,4$4111 ,14,12*13) PR15

FORMAT (66xs14s12~13) PR15
FORMAT (6111) PRIS
FORNAT (6E11.4) PR15
FOf?MAT (60Xs*CiUTPUT FROM PR15*s/s* INDEX ILOi MT NtJM8ER PR15

1 Gc.HNA ENERGY RANGE NuMERATOR DENOMINATOR PR15

2 EHAT*) PR15
FORMAT (2110~5x~2E18,8,3Ela.a ) PR15

PR15

.

.

,
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INDEX

SYMBOL

5
1“
15
2 ‘.
25
3 ‘
35
4r
4G
5.

55
6“
6<
7r

7F
~r
q?
9
97
l~l?
1’-5
110
115
17fl
] 75
l?n
1-J5
lLO
165
]Cn
1C5
160
1+=1
17P
175
lRo
1R5
lc~
s’15
200
2-5
210
215
2?()
2?5
2.()

235
240

.

.
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SUBROUTINE P~15

==== ==== ==== === REFERENcES c====== ===x=== =

14
16
25
~f)e
22*
26
27*
64
44*
45*
41
59*
55
660
88

195
83*
86*
U9*
94*
96*
97*
93

108*
109*
11O*
122*
126*
132*
148*
1494+
123
164*
166*
169*
173*
175*
106
190*
186
199*
i2~4*
205*
197

24
211*
212*
213*

209

198

50 54*

63*

98*

157 181 i85*

193W

207*
21O*
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PAGE 6.??

.

28P(I
23RD
341?D
35RD

218*
219*
145
129AG
130AG

28PD

3QRD

1::

%)
127
144AG
167WR

36

1C6
106

78
17n

114

22
67RD
89

151
39
83=
75R0
12
35RD

208R[)
77

1;;
100

52=
143

63=
41

126

32R0
215*

b6Rrl
b7i3[>

146AG
137AG
138AG

32R[)

35RfI
46AG

’40
85

128
146AG

11OAG
11OAG
106
174
115

29R@
71Rn
90

153AG
104

97&~
83
13R!3
66RD

87=
41aAG

15Q
114

55
144AG

64
42

1Z7

70RD

71R1)
76R(J

147
145=
147=

36

4fj
47

97AG
90

129AG
151

169

llcAG
191
116

30RCI
75RII
92

155AG

15RD
67Rf)

94=
152
116

61
146AG
196=

46AG
128

74RD

75R@
2174$

153AG
i54=
156=

48

46AG
105

97AG
i30AG
1s2

175AG

117

34Rn
76RD
97AG

2~5RlJ

18RD
‘foRE1

96
153AG
119
102=

~97
90=

i29AG

208RD

216*

154
157
15!

51WR

67RD

114
135
153AG

178

119

35RD
8]

14ij
206WR

i?JRD
71RD

97AG
155AG
123
] 83=

9i
13ijAG

214*

155AG
158
16i

58WR

169

115
136
155AG

123

39
82

14T

213Rll
74F?~

115=
171=
166
]86

94
134

~56
]64
162

70R0

175AG

119
137AG

i64

40
83

i42

29Ro
75RIY

1.22
173
!64
192

97AG
i35

165
167WR
Zual+(l

121
138AG

167WR

46AG
84

144AG

30R17
7bRn

174=
175AG
l~7WR

114=
137AG

.

.

167WR

123
142

182WR

47
85

146AG

32RD
200RD

126

118
138AG

.
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IN(JEX

ILO1 -
11.02 -
I*)
IMP -
IS.IT -
I~:T(j -
I-; TN -
[00 -
IL,f/INl -
10 -
IOWE -
xo~s -
IsAVE -
1s1 -
1<0 -
I<ToR -

111 -
1T4~ -
1,,0 -
[k -
IY[)A -
Irsr) -

l?n -

J

JI(
I(L7 -
Ko
LF -
L<
Ln -
Lo ILFI -
Lnl LFd -

Lnc T -
L6LF11 -
l_.31_Fit? -
MA
$iPT -
MhTX -
Mn .
MC
MrR -
Mr

&l\4
M<

MT

169=
4C0
I+C()
Zco

133=
5C0

129
901
2C()

103=
1U9
104

2C0
7C()
3C0
3C(I

37=
5BMR

178
18KD
72=

Zco
Slwl+

4cll
4C0
2C0

+3
llu Ati
134=

160=
1:]()=

32RD
15RL)
15R0

HC(J
Llc(l

llEx
Hco
8C0
2C()
5C0
6(J
2C()
2C0
~ccl
5C0

2GY
2C()
PLO
5C(I

170
111=
199=

139
29RD

130
71RD

166
11OAG
105

179=

69WR
46AG

l:i
208PD
l(!e
159

58WR

45=

44
172
136
lb2
115

33
18RD
],8R[)

19r)=
593
40

192=
61=

13RD

13RD

13RD

171
167WR

140
34RD

137
lld AG

168=

167wR
47
62.

180=

194=

1S2WP

46AG
173
137AG

117

28RD
27

191
bo
90

15RP

14

lsm

SUBROUTINE PRIS

175Af3

46AG
138

4!3
101=
181

195

189wR

51k0?
175AG
138AG

119

70RD
28RD

192
61

114

18R0

15R0

18RD

66 RI)
T44

49.
~61
184=

58wR
i82WR
i39

i23

74RD
32PD

i15

23RD

16

22

it5AG
146

5ij
162
186

95
\89WR
146

164

201
7gRD

169

208RD

18RD

23RD

153

53.
164
187=

96

167wR

206WR
74R0

19

25

i55

55
~65
188

97A(j

i82WR

,21)8RD
208RD

23RD

51WR

PAGE 63

56= 57
176 177
~i39wR 192

24 20$3RD

58WR 167WR
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MTNLl
MTSL
M7
r.jp(j
r~qR 1
NQR2
NaRN
lNqT
NQT1
M+T2
KJuTN
NFNB
Nr NF
NF(i
l+cAN
N(;G
Nu
t.Ju4T
NNM
NP
NOM
NPW1
NPR2

NH
NI?16
NQCIW
NT13S
NTM2
(JVEI+l

PR15
R
R~A[)
RcTURfJ
Ru
RMSC
Rxqf-’
SAVE

S&vFl
Sur
Sxsc
SXSF
TAPES
TrRPl
K
XTNT
x(-oLIM
Xklo

.

.
-
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INDEX

x!!PLIM -
Yi
Y7
yti
YTNT -

YL .

Y?IEW -
2A -

179
4C0
4crl
2C0
2C0

79=
74RD
7(jRD

5C0
6C0
6C0
9DI
2C0
Zco
Zco
2CL)
Zco

lMRV
?C(l
,2Ccl
5L0
Zcu

~()=
74Kn

125
5C0
dcu
8C0

7rluu
zl)lJtill

4CU
1
Zco
5C0

.?111
2CLI
?Co
;Cu
7c@

i65=
901
2C0
2C0
2CU
3CU

**
5C(I

17bA6
1]6=

2C0

t17=
Oco
6L()

1.28=
Qco

l+bAG
127=

6C0
18R0

l&?WR
22
21

95
75RD
71r?o
29R0
82=
75Rl)
71RII

36
99
64

~8R[)

90
76RD

2BRD

195
202=

1OE(J
176=

1 oEQ

97
3(IRD

176
121=

125=
86s

76RD
129AG
llIIAG
151
129AG

92=
28RD

189#R

79
107

34R()
96
82

108

160

197

30Rr)

80

29RD

204=

46AG
177=
200RI)

110
35KD

177
129AG

129AG
97AG
86

136=
127
152
135=

97AG
32RD

206WR

81

44

208R0

32R0

84

32Rl)

205RD

47=
178=
205RD

175
46AG

130AG

208RD

66RU

35RD

89

34RD

206wF?

48=
182wR
206WR

67RD

Y37AG
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173

4i 67RD i69

109 114 115 123 124

43 66RD i72

51WR 58WR i61= 162= 164=
i89wR

175AG

138AG
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130AG 153AG 155AG
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11OAQ
137AG 143= 144AG lszac ~53AG
128 130AG 135 136 138AG
155AG

142 143

137AG 142= 144AG 15i=
I1oAG

i53AG
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1
c
c
c
c
c
c
c
c
r

c
c
c
c
c
c
c
c
c

5
c
c
c
c

PAGE 66
SUBROUTINE TRC.?

SURROI)TINE Tr?c2 TRC2
TRC2

TtlIS 5uBRf)UTINE pROCESSES LO=2t FILE i5 INFORMATION. TRC2
IT REcONSTRUCTS THE MIcROSCOPIC PHOTON PRODUCTION cRoSS SECTIONs TRC2
FROM THE TRANSITION ARRAYS A% READ FROM TAPE 16 AND THE TRC2
APPROPRIATE cROSS SECTIONS A~ READ FROM THE ENoF/B TAPE* TRC2
lNTEGRATES OVER THE NEuTRON FINE GROUPS? MuLTIPLIES RY THE TRC,2
Normalized FINC GROUP WEIGHTING FUNCTIONS9 AND WRITES THE ~ESULTS TI?C2
ON TAPE 16. TRC2

TRC2
COIIMOFI c,EG(50),cMG (50),EMNB( 100) oEMNF(100)~GAMM(50 loIMtIOo$IRESoI qLANK

lti0,1ztl,f4A (100) *MH(50) ,MC(51J],MCR,MM,MSOMZ (10 )oNBGoNENR?NENFp~FGoNG BLANK
~Atl,NGG$NMAT (l(l),t4NM(126) sNPM,R(lO1) sRW(100)9RXSC (106) oRXSF(lOO) *SW RLANK
3(100),SXSC (1OO)*SXSF(1OO )9XMC)(50)tAWRSAV BLANK

COMY()!J /TAPES/ IS1SIS091EN TAPES
crJMN(lrJ /CIVEP1/ EAuG(2000), IAlJG$TLol*IL02? IXDA~IXSOoMATXCMTNO (40) ?M ~VERl

lTSL OVER1
COMMOIJ /kEAD/ NRsNpJMAT*MF*MT?NBT (20) ?IN1(20) ~E(20001*x(2000) READ
COMMON /RULK/ xLo2(40s50) sLOl(40)oLo2 (40) ~L03(40) ?EEl(50)sFF2 (50)9 RuLK2

lTP1(5rl),TPi (50) *xDAT(1952*4 )oLEVL(1952) RL1LK2
COMMON /sAVE/ SAvE(l~oo,4), 1sAvE(1000) SAVE1
COMMON /BOOK/ LOlLF2?LOLF12 (loO)*LOlLFl sLOLFll (500) SNR16S!dPnW (lOC) ROoK—
DIMENSION cSEC(21JOO)
EQUIVALENCE (CSEC(l )$xLo2(l*l)j
IEE Is THE IN13Ex FOR THE sTORAGE IN EITHER THE EE1 OR EE2 ARRAys
klfIcHF:vEr? ARRAY IS cuRRENT.
ITP=INDFX OF CURRENT TRANSITION PAIR
IEcR=IMf)Ex FOR OPTAINING ENERGIES IN EE(INPuT)
NL02=INOE OF ROW IN XL02*Lo2
ILOP=tJO. r.fows IN XL02!L02
IXDA=ROW’ FOR STORAGE IN XDAT
NOEE=SWITCH TO DETERMINE cURRENT EE ARRAY* TAKES VAL(JE ‘1 nR ‘1.
TAPE 16 WAS WRITTEN I!J PR15.
REWINcI 16
nO 5 I=1JIL02
kf.AO [lfI) xL02(I, l),L01(I)!L02(1 )911* (xL02(I!J)sJ=2!TI )
Ln3(I)=II
TtiC LoI ARRAY tiAS THE MT NUMRER* L02 THE LG~ L03 THE NIIMRER OF
ErJTL!IES.
8EGINNING OF THE pORTION OF TRC2 IN WHICH THE cASCADES ARE
REcoNsTRUCTED.
IXDA=o
Do 45 IRPR=I?IL02
NLr)z=lRPf?
NOEE=l
rww. 1
lP=l.O
IEcP=I
IEE=O
ESR=XL02(NL02*1)

TRC2
TRC2
TRC2
TRC2
TRC2
TI?C2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
Tf?C2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC.2
TRC2
TRC2
TRC2

.
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IN1)EX

24

25
Zb
27
2 i]
2?
30
31
32
33
34
35
30

37

38
39

+ tJ

41

+2!
43
44
+5
46
47
48
49
5 :J
51
52
53
S*
55
5b
57
58
59
60
61
62
bd
64
65

Ill

Is

.20

c

c

c

c

c
c

25

3iJ

35

41)

4b

c
c

SUBI?OIJTINE TRC2

Go To 2(J
CONTINUE
Do 15 NL02=1SIL02
IF (EsRoEQoxLo2 (NLo~*l)) GO To 20
CALL ERRoR [600)
NT=L03(NL02)
IQTT=2
IF (L02(NL02).EQ.2) rlTT=3
IJO 30 ITp=2tNT9NTT
IXDA=IXOA+I
K=ITP*l
KK=ITP*2
XuAT(IXDAO l)=XL0211RPR* 1)
lt41TIAL (HIGHEST) ENERGY ASSOCIATED wITH THIS cASCADE.
X[)AT(IXDA~2) =xL02[NL02* 1)
LNF,RGY LEVEL FROM WHICP THIS TRANSITION OCCURS.
knAT(1xDA,3) =xLo2(NL02,K )*TP
IF (L02(NL02).EQ.2) xDAT(IXDAt3) =xDAT(IXDA* 3)*xL02(NL02cKK)
PPoBA~ILITY FOR GANMA EMISSION DURING pEcAY TO ASSOCIATED LEVEL.
X1’)AT(IXDA*4) =XOAT(IxDA ,2)-XL04(Ng02tITp)
Elm?GY OF THE EvITTED PHOTON
LEVL(IXDA) =LO1(IRPR )
THIS IS THE MT NUMBER cORRESPONDING TO THE ENERGY LEvlTL FROM w~lCH TRc2

PAGE 67

TRC2
TRC2
TRC2
TRc2
TRC2
TRCZ
TRC2
TRCZ
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRc.2
TRC2
TRC2
TRC.2
TRC2
TI?C2
TUC2

THF CASCADE ORIGINATES.
IF (xL02(NL02s ITP).Era.o.0) tio TO 30
IF.E=IEE+l
1} (NoEE.GT.0) GO TO 25
TPI(IEE) =xL02~NL02!K)*TP
EE1(IEE) =XL02(NL02*ITP)
GO TO 30
EE?(IEE~=XL02(NL02S ITP)
TP.2(IEE) =XL02(NLOC?9K)*TP
CONTINUE
IEcR=IECR+l
IF (IECR.LE.NEN) GO TO 35
NOEE=-NOEE
NEN=IEE
IF (NENJ.EQ.0) GO TO 65
IccR=l
IEE=O
IF INoEEoLToO) GO TO 40
tSP=EEl(IECR)
TP=TP1(IEcR)
oCJ TO 10
ESP=EE2(IECR)
TfJ=TP2(IEcRl
GO TO 10
COFJTINUE
END OF CASCADE RECONSTRUCTION.
NOI! MUST INTROIJUCE THE cROSS sEcTIoNS FROM FILE 3.

TRC2
TRC.2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRCZ
TRC2
TRC2
TRCZ
TRC2
Tf?CZ
TRc2
TRc?

.

.

.

.
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SUBROUTINE TRC2
PAGE 68

66
67
69
69
70
71
72
73
7+
75
76
77
72)
79
R:1
Fll
82
83
84

H5
bb
87
88
P9
q (1

91
92
93
94

95
96
57
98
99

10(1
1111
lrJL?
1(13
1C4
lr!5
106
li)7
lnH
lb’+
110

50

55

60

63

70

c

75

131J
P5
c
c
c
c

9U

95

ENMAXxXL02 (ILo2, i)*(AwRSAv+l .O)/AwRSAV
XDAT(IXDA+I ?1)=999.367
REWIN[) IEN
REWIND 16
l?EAD (IEN*140) qAT!MF~MT
IF (MF.NE.3) GO TO 50
111=0
111=111+1
IF (111.GT.IXDA) RETURN
IF (MT.EQOLEVL(lII)) GO TO b5
CALL RSF3
IF (MFoNE.0) 60 TO 6ii
CALL RSF3
IJO 70 I=lsIAuG
CSEC(I)=O.O
Il=LOCT (EAUG*xDAT(III~l ),IAU(3)
IF (11.EQ.-1) CALL ERRoI? (601)
I~=LOCT (EAIJ(j~EN$.IAx* IAuG)
IF (12.EQ.-I) cALL ERRoR (602)
GETS THE CROSS SECTIONS FOR A PARTICULAR MT ANo STORES THEM AWAy.
DO 05 I=l~IAIJG
E!I=EAIJG(I)
ILO=LOCT(ESENSNP)
IF (ILO.EQ.-1) GO TO 85
IHI=I1.0+1
IJO 75 J=l~NR
IF (IHI.LE.NBT(J)) GO TO 80
CALL ERRoR (6o3)
CALL TERP1 (E(ILol ~X(ILO)SE(IHI)Sx (IHI)oENsCSEC (I)~INT(J) )
CONTINUE

TRC2

TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC.2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2

NOW PR’)cEE[> TO INTEGRATE OVER THE FINE GROUPS* TRC2
THE NEUTRON INTEGRALS ARE DONE USING ORDINATEs ONLY AT THoSE TRc2
ENERGIES INcLul)ED IN THE UNION OF 7tlE SETS OF NEUTRON ENERGIES TRC2
IN FILE 3 ANI’) THE NEUTRON FINE GRoUP ENERGY MEsH. TRC2
DO 12o II=lsNFG TRC2
IF (EI!NF( II+l).GT.ENMAX) GO TO 120 TRC2
IF (EMNF(I I) .LT,xDAT(III,l) ) GO To 120
KP=II+l
ANs=O.C
ILO=LOCT(E 4UG*EYNF(KP)*IAUG)
IHI=LOCT( EAUG,E’4NF( II), IAUG)
XL(ILIM=EMNF(KP)
xUPLIN=EMNF(II)
IF (ILO.GT.11) Go TO 90
ILo=I1
XLOLIM=xDAT(lII *i)
IF (IHI.LE.12) GO TO 95
IHI=12
XUPLIM=ENMAX
IF (IHI.lJE.11.0) GO TO 100

TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC.2
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INDEX

111

112
113
114
115

116

117
118
119

120
121
] 22
123

124
125
126
127

128
129
13P
131
13Z
] 33
134
135
136
137
~3n
139
1411
]41
142
!43
144
145
146
147

] 48
149

10IJ

c

c

1 IJ!i
llu
c

115
c
c

12U

125

13tJ

135

c
14iJ

PAGE 69
SUBROUTINE TRC2

CALL INTG (EAUG(ILO) !CSEC(ILO),EAUG [ILo*l),cSEc (ILo+i).XLOLIM, XUPL TRc2
lIM,2~ANS) TRC2

GO-TO 115
IHI=Il{I+l

TRC2

IMP=IHI-2
TRC2
TRC2

JK=ILO+l
FIRST PARTIAL INTEGRAL

TRCZ
TRC2

CALL INTG (EAUG(ILO) SCSEC(ILO)SEAuG (JK)?CSEC (JK)sXLoLIM*EAIJG (JK)*2 TRC2
l~ANs) TRC2

IF (IMP.LT.JK) GO TO 110 TRC2
DO 105 I=JKsIMP TRC2
IL=I+l - -
MIDDLE INTEGRALS BETWEEN THE TABULATED FINE GRoUP EOUNDARIFS.
CALL INTG (EAuG(I) sCSEC(I)SEAUG(IL) scSEC(IL) SEAIJG(I)oEAUG (IL) $2?A)
ANS=ANS+A
CONTINUE
CONTINUE
FIrJAL PARTIAL INTEGRAL
I=IHI-1
CALL INTG (EAUG(I) lCSEC(I)~EAUG( IHI)sCSEC (IHI),EAUG(T) cXUPLIMS29A)
At4s=ANs+A
CONTINUE
AFJS NOW cONTAINS THE INTEGRAL OVER ONE FINE GRoUP OF SIGMA(E)
FOR THIS MT NUMBER.
EEI(II) =(ANS; [Ei~F(II)-EMNF (Kp)))*SW(II)
CONTINUE
ISTOR=l
UO 130 I=19NFG
IF (EMNF(I+l) .GT.ENMAX) GO To 130
IF (EMNF(I ).LT.XDATIII191)) GO TO 136
SAVE(ISTOR, l)=EMNF([)
SAVE(ISTOR$2) =XDAT(III S3)*EEi (I)
SAVE (ISTORS3) =SAVE(ISTOR!2) *xDATI111,4)
SAVE (ISTOR*4)=XDAT (III 94)
ISTOR=ISTOI?+l
CONTINUE
IF (xl)AT(III ~l).EU.xDAT(III+i ?1)) Go To 135
NR16=NR16*1
ISTORSISTOR-I
NRrlW(NR16)=ISTOR
WPITE (16) [(SAVE (IX)J)~J=I?4)s IX=l sISTOR)
GO TO 55
111=111+1
tiO TO 125

FORMAT (66XOI$~12s13)
END

TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC.2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRCZ
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
TRC2
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12
~.jft
20
24
+4
32
52
5H
16
70*
730
75*

75
79
9(!
91
85

llj~+
107
110
Iln
117
112

95
131*
131
140

7[1RlJ
120AG

99.
2C0
SC.(I
6L0
2Lrl
9L)I
5clJ
4C0
bCO
tlLo
~Lo
2C0
~L(l
~Lo

13*
86=
66=
2ti
23=

14*
61
27*
?7
/,8+$
42
5q*
62*
55
71

145
77
78*
go*
916
93*
88

107*
11O*
113*
122*
123*
1276

96
~~~
132
146*
148*
121
111 AG

66

10EQ
37
81
46=
48=

’96

87
83
32
27

64

29*

47

65*

94*

97

133

125AG
116AG

80=
93AG
83
59
62

97

934G
96
84
59.
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===

126
121=

93AG

86
128=

100

109
92
62=

----- ,“

REFERENCES a=zxa=x ======= =

~26=

iol

i32

128

i 16A13

101

102

12~AG

llIAG

103

i25AG

116A(3 120AG 1.25AG

133
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INDEX

G4M14
I

11
Ia
15UG

IFCR
IFE
IFN
IH1

IT
llJ

IL
11.0

11.~1
11 02
IM
I ,Ap
IMT
I ,1T(+
Ino
rws
IVPN
Iqnv F.
1s1
IG(I
I<TOR
11P
Ido
Ii
IY(IA

IiSl)
17NI

J
JK
K
KK
K,>
LrvL

Lm

LnlLpi

Ln]L~<

Ln~

l.n~

Lf_)cT

.

.

.

.

-

~nlFll -

2C0
12

AZOAG
81=
83=

4C0
21=
22’

3C()
89.

125AG
13RD
7~=

137
119=

87=
116AG

4C0
4CU
2C0

114=
5C0

111
2C0
2C0

16
7C0
3C0
3C0

131J=
32

2C0
144NR

4:()
74

4C(I
2L(J

13RD
115=

34=
35=
98=

bCO
bCO
3cll
PC(I
bco

bell

81
8C0

13R0
124=

82
84
79
51=
43.
158
91

14
73=

140
120AG

88

12

117
93AG

116

17

134
34

15=

17~AG
38
39

100
41=
13RD

13RD
14=

83

14
125AG
104
107

81
52
45
70R0
93AG

95
74

146.

89

16

118

120

3b

135
35

33=

91
11”?

45

102
75
41

31
29
87
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79
131
105
108

83
56=
46

101=

96
75

93AG

26

125

41

136
41j

36

93AG
118

49

128

39

10IJ

80 85
i32 133

85 106
59 6ij
48 49

i07 j 08=

97 99
81 97

ioo= 104

66

i37 138=
42 46

37 38

i44WR

iol

86
134

101
62
54

116

101
106

105=

142=
48

39

93AG
i35

g;=

i13=

103
133

ilo

i43

40

118

114

128
135
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I N[) E X

TP2 -
TVC2 -
x -
X3AT -

X1.(-).2 -

X1.OLIM -
X.,n -
!41tPLIM -

8C0
2C0
5C0
4C0
2C0
ZL:O
2C0
5C0
2C0
2C0
5C0
4C0
4C()
~co
Zco
5C0

19=
Zco
2C(I
2C0
2L0
2LU

17=
42

2C0
2C0

18=
5C0
2L0
5C0
6C0
8C0

29=
30=

4C0
2G0
5C0

74
76

2C(J
2L0
2C0
7G0
~co
Zcu
2C0
3C0

93
2(I=

f.lc(l

6C0
1
5C0
(. g u

133
6C0

4?
1C2=

2C0
103=

7CRD

70RD

70RI)

;:

95

23
45

44
87

90
141=
143=

32
31=

78

134=
128

38
45.

49=

93AG
36=

135
10EQ
45

106=

109=

71

75

54=

131

26
46

53.

143

32

135=

45
60

63

3:=

13R0
46

lllAG

lllAG

77

55

27 29 3i 37
48 49

58

136= ~37s 144NR

49 60= 63=
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38

38= 39= 4~= 67. 81
137 i40

23 27 36 37 38
48 49 66

llIjAG

125aG

39

97

39
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INDEX

1

2

3
4

5
6
7
n
9

In

11
12
]3
]4
15
16
17
lti
19
2C
21
2C?
23
24
25
26
27
%8
.29
3()
31
32
3.3
34
35
36

c.
c
c
c
c
c
c
c

c
c

5
lo

15
?0

~5

30
35

PAGE 7+
SUBROUTINE xsEC

SUf3f?OVTINE XSEC XSEC
XSEC

THIS SLJBROUTINE OIjTAINS THE APPRoPRIATE cRoSS SECTIoNS FRoM FILE 3 xsEc
AN(,) MuLTIPLIES THEM RY THE YIELDS WHICH APE I?EAD FROM TAPES 15 AND XSEC
17. THE INTEGR4TION OVER NEljTRON ENERGY USING EITHEI? TRACK A OR H XSEC
IS CARRIEI) OUT ANIJ TtiE RESULiS ARE MULTIPLIED RY THE NORMALIZED XSEC
FINE GRouP WEIGHTING FuNCTIONS. FINALLY? THE RESULTS ARE wRITTEN XSEC
ONTO TAPE 16. XSEC

XSEC
COMMON c~EG(50) sEMG(SG)OEMNB( 100)$EMNF (IOO)*GAMM(5O )sIM*IOO~IRES~I HLANK

lWO,lZM?MA (100) ~qR(50) SP~(50) QMCRsMMtNS,MZ(I0 )$NBG?NF.NFI,NENF*NFG*NG RLANK
2AM,P,tiG*NMAT (10),NNM(i26 )-NPM9R( 101)s Rw(Ioo)9PXSC (lOtj),RxsF (loo)9Sh RLANK
3(100) tsxsc(loo)*sXSF( 100) ~XMO150)SAwRSAV l?LANK

COMMON /TAPES/ Is191SOsIEN TApES
COMMON /OVER1/ EAUG1200ti) ~IAllG!ILol~ILG2, IxDAt IXSD,MATXsMTNO(40 )sM OVER1

1 TSL OVER1
COMMON /READ/ N~,Np?!fATtMF,MT9N~T(20) tINT(20) tE(2000)?X(200” ) RFAO
COMMON /BULt(/ XDAT(3020,3) SEX(3020) XSEC

COMMON /SAVC/ SAVE (1000$4) *ISAVE(1000 ) SAVE1
COMP@N /[{OOK/ LOlLF2~LOLF12 (100) *LOlLFi *LOLFll (500) SNR16tNROW (100) ROoK
EXTERNAL LOCT XSEC
IF (IxSO.EQOOOANP. llol.EOOG ) RETURN XSEC

THESE TAPES WERE WRITTEN IN PR15. TAPE 15 HAS LO=l* LF=l XSEC
INFORMATION WliILF TAPE 17 HAq LO=l, LF=2 INFORMATION. XSEC
REWINO 15 XSEC
REWINO 17 XSEC
IcoIJNT=o XSEC
lF-1-ow=l XSEC
IsTOR=l XSEC
REWIND IKN XSEC
READ (IEN?175) MAT,M~s$!T XSEC
IF (MF.NE.3) GO To 10 XSEC
MTx=MT XSEC
CALL QSF3 XSEC
GO TO (20s40s170)* IFLOW XSEC
IF (IXSDONE.0) 50 TO 25 XSEC
IFLOW=2 XSEC
GO TO 15 XSEC
ICOL’NT=ICO(ltJT*l XSEC
IMIN=l XSEC
lvPTS=LOLFI Z(ICOUNT) XSEC
N=NPTs/looo XSEC
IF (N,EG.0) GO TO 35 XSEC
IMAX=1600 XSEC
DO 30 II=l,N XSEC
REArI 117) ((xDAT( I*J)~J=l s3)!I=IMIN* IMAX)QLLEVLCXDAT4 XSEC
lMIN=IMIN+IoOO XSEC
IMAX=IMAX*1OOO XSEC
CONTINUE XSEC
IF (I~INoEQ.?iPTS) GO T(I 60 XSEC

.

.
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INDEX

37
38

3Q
4 v

41
42
43
44
(+5
46
47
4b
4~
5L
51
52
~3
54
55

5f.1
57
5R
59
60
61

f, z

63

64
65
66
67
68
69
7 f,
71
72
73
74
75
76
77
78

c
4(,

45

50
55

60
c
c
65

70
c

r

c

c
c
75

6U

a5

w
Q5

10U

SUBROUTINE XSEC

REAP (17) ((xDAT( I~J),J=l~3) 01=IMINsNpTS) 0LLEvLsxDAT4

GO 10 60
ILOI IS THE rJUMBEI? OF ENTRIES FOR LO=1O LF=l.
IF (ILO1.NIZ.0) GO Tn 45
IFLOW=3
60 TO 15
ICOUNT=lCOIJNT*l
IMIN=l
NPTS=LOLF1l( lCOUNT)
N=NPTS/1000
IF (N.E(J.0) GO TO 55
IMAX=1OOO
DO 50 II=lsN
l?EAD (15) ((xDAT( IsJ)sJ=193) tI=IMIN* IMAX)?LLEVLsXDAT4
IMIN=IMIN+l$OO
It4AX=IPlAX+IO00

CONTIF4UE
IF (ItiIN,EQ,NPTS) Go TO 60
READ (15] ((XDAT( ISJ)SJ=l r3)s1=IM1NoNpTS) oLLEvLsX0AT4
CONTINUE
THE XDAT ARRAY FoR A PARTICULAR M? NUMRER HAS NOW BEEN READ IN
COMPLETELY FROM TAPE FILES.
IF (MTX.EQ.LLEVL) GO TO 70
IF (MF.EQ.0) CALL ERROR (702)
MTx=MT
CALL RSF3
GO TO 65
CONTI~NJE
TRACK A (TRES=O) AND TRACK B (IRES=I) TESTS.
lF (IRCS,EO,O) GO 10 75
FOR TRACK A GO AT ONCE TO STATEMENT 71.

PAGE 75

XSEC

XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC

FOR TRACK B TRANSFER To STMT 71 EXCEPT-FOR FISSION AND CAPTURE. XSEC
IF (MTX,EC).18OOR.MTXOE(J.1O2) GO TO 105 XSEC
THIS TRANSFER Eliminates LOOKING UP THE cRoSS SECTIONS FROM XSEC
FILE 3. FOR THESE MATERIALS UNDER TRACK B9 USE THE INPUT VALUES. XSEC
DO 100 I=l,NPTS XSEC
EN=XPAT(IO1)
ILO=LOCT(E,EN*NP)
IF (ILO.NE.-1) GO TO 60
Cs!lc=().o
60 TO 95
IIII=lLO+l
O(J 85 J=lsNR
IF (IHI.LE.NHT(J)) GO TO 9(,
wRITE (ISO,lflO) KAT*MF,MT
CALL ERRoR (701)
CALL TERP1 (E(ILO) *X(ILO)9E(IHI)9X (IHI)QENoCS~C~INl (J))
XDAT(I~2) =XDAT(I*.2)*CSEC
XDAT(I!3) =XDAT[I,3)*CSEC
~OrjTINIJE

xsEij
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
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SUBROUTINE XsEC

CONTINI)E XSEC

NOW PROCEED TO INTEGRATE oVER THE NEUTRON FINE GROUPS. XSEC
STOPE THE RcSULTS IN THE ORDER c(L*l)* PLANE Y INTEGRAL* TI(oA Y XSEC
INTEGRAL, GAMMA RAY ENERGY OR ELSE THE UPPER LIMIT OF THE GAMMA XSEC
RANGE. XSEC
DO 110 J=l,NPTS XSEC
EX(J)=XDAT(J!I) XSEC
DO 155 II=l$NFG
KP=II+l

XSEC
XSEC

A~JS=CIeO XSEC
ANs1=o.o XSEC
ILo=L9CT (EX$EMNF(KP) $NPTS) XSEC
IHI=LoCT (EX!EHNF(II) ~NPTS) XSEC
XLOLIM=EMNF (KP) XSEC
XUPLIM=EIINF( II) XSEC
IF (ILOONE.-l) 90 To 115 XSEC
IF ((EMNF(KP) .LT,EX(l)).AND .(EMNF(I1) .LT.EX(l))) GO TO 140 XSEC
ILo=l XSEC
XL@LIM=EX(]) XSEC
IF (ItiI.NE.-l) GO TO 120 XSEC
IF ((EMNF(KP) .GTOEX(NpTS)). AN1l. (EMNF(II) .GT.EX(NpTS) 1) Go TO 140 XSEC
IHI=NPTS-1 XSEC
XUPLIM=EX(NPTS) XSEC
IF (IHI.NE.ILO) GO TO 125 XSEC
CALL INT6 (Ex(ILo) *xDAT(ILos2)9Ex (ILO+i) $xoAT(ILO+l*2) .xLOL IM*XuPL xSEC

11M92,ANS1) XSEC
CALL INTO (EX(ILO) *XOAT(ILO!3)8EX (ILO+i) *XDAT(lLO*l *3)~XLOL IM~XuPL XSEC

11M,29ANS)
iiO To 140

XSEC

IHI=IHI+I
XSEC
XSEC

IMp=ItiI-2 XSEC
JK=ILO+l XSEC
FIRST PARTIAL INTEGRAL XSEC
CALL INTG (EX(ILOI *XDAT(ILOSZ)*EX (JKl*XUAT(JK*2) *XLOLIM$ Ex(JK)92,A xsEc

lNSI) XSEC
CALL INTG [EX(ILO) *XDAT(IL0,3)OEX (JK)9xDAT (JK*3),XLOLIM* EX(JK)~2,A XSEC

lNS) XSEC
IF [IMp.LT.JK) GO TO 135 XSEC
DO 130 I=JK.IMP XSEC
IL=I*l
MIDDLE INTEGRALS SETtiEEN THE TARULATED FINE GROIJP BOUNDARIES,
CALL [NTG (EX(I),XOAT (I,2)*EX(IL) JXDAT(IL!2) *EX(I)?Ex(IL) ??*A)
ANsI=ANS]+A
CALL INTG IEX(I),XDAT (IQ3)SEX(IL) txOAT(ILQ3) 9Ex(I)*EX( IL)*2.A)
ANs=ArlS+A
CONTI*IUE
CONTINUE
FINAL PARTIAL INTEGRAL
I=lHI-1
CALL INTG (EX(I)9XOAT (IQ2)tEX(IHI )SXDAT( IliIQ2) QEX(I),XUPLIM,Z~A)

XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC

s.

.

.
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INDEX

llR
119
120
121
122

123
124
) 25

126
]27

12!3
129
13C
131
I 32
133
i 34
135
136
137
13(I
139
14,-)

141
142
143
)44
] 45
146
147
\40
149
15,~
1s1
15?
)53
154

155
156

157

141)

c
c
c

c

c

145

~5(1

155

15U

1b~
171J

c
1 rb
lLJU

PAGE 77
SUBROUTINE XSEC

ANs1=ANS1+A XSEC
CALI. INTG IExl I) ~xDAT(103)tEx(IHI )OXDAT(IHI*3) ~EX(I)~XUPLIMOP *A) XSEC
ANS=ANS+A
CONTINUE
IF (ANS.EO.O.O.ANU.ANS.l .EQ.O.0) GO To i55
AhJs NOW cONTAINS THE INTEGRAL OF SIGMA (E)*YTILDA(E)
ANSI cONTAINS TtiE INTEGRAL OF SIGMA(E)*Y(E)
THAT IS TRuE EXCEPT FOR MT=lR AND 102 ON TRACK R.
ANS=ANS/(EMNF(II)-EMNF (I(P))
ANSl=ANS]/(EMNF(II)-EMNF (KP))
SAVE (ISTOR,l)=E’+NF (SI)
TRAcK A (IRES=O) AND TRACK 8 (IREs=l) TESTS
IF (IREs.EQ.0) GO To 145
IF (\lTX.NE. 18.ANP.MrX.NE.10~) GO IO 145
NT = 18 FOR FIsSION MT=102 FOR cAPTURE
IF (MTx.EQ.18) FAC=SXSF (II)*SW(II)+RXSF tII)*Rw(II)
IF (MTX.EQ.102) FAC=SXSC (II)*SW(II)*RXSC (II)*RwIII)
SAVE (ISTORQ2)=ANS1*FAC
sA1/E(IsToRo3)=Aus*FAc
UO TO 15(J
SAVE (ISTOR~2)=ANSl*SW( III
SAV~. (15TOR93)=ANS*SW(1 I)
SAVE (ISTOR*4)=XDPT4
ISTOR=ISTOR+l
IF (ISTOR.LE.lLIOOI Gf) TO 155
NR16=NR16+1
NROW(NR16)=1OOO
WRITE (16) ((5AVE( I,J)9J=1?4)J1=1 ?1000)
ISTOR=I
cONTINUE
GO TO (160,165), IFLOW
IF (IcOUNT.LT.LOiLF2) GO TO i5
IcnlJNT=O
IFL(JW=2
GO TCI 5
IF (IcOUNT.LT.LOILFl) GO TO i5
Ir (ISTOF?.E(J.1) RETURN
ISTGR=ISTOR-1
NRl(’l=!lR~6+~
NROW(NR16)=ISTOR
WRITE (16) ((SAVE (I~J)~J=l*4)91=l ~ISTOR)
RETURN

FORI!AT (66X*14?I?*12)
FORMAT (* NO INTERPOLATION CODE FOUOJO IN FILE 3

1 t!F=*914** NT=*914)
Em-)

XSEC
x SEC
XSEC
XSEc
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XsEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC
XSEC

M4T=**14** XSEC
XSEC
XSEC

.

●
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=x=x=x== xx==

lb~
17*
216

21
?2
31
29
21
3Y
*A
46
3e
56*
Sb
tJ2
07
71
72
59
54
63
8]
90
94
98

108
107

91
I 24
132

82
1+3
143

21
1 IUD
73#R

llo Mti
84=
d~=

??CIJ
UCo
bl,lJ

~co

bd=
5cfJ
4C0
2CQ
2C0

147
18
.24
2.2e
25*
35*
36*
39a
42*
52*
53e
38
60
61*
64*
704$
72*
75e
76*
78*
79*
81*
9444
980

10Z*
114*
115*

95
127
135*
122
144*
148*
149*
155*
156*
111
10cAG

99AG

75AG
66

41

53

101
1336

137

112AG
1C6AG
105AG

76
75Ari

SUBROUTINE XSEC
PAGE 78

ax REFERENcES = = = = = = = = = = = = = = =

144 148

55*

121*

1429

113 i17AG 118
113= ~20= 122
111= 118= 122

77

.

.

119AG i20
123= !31 134
124= 130 133

.

.
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SUBROUTINE XSEC
PAGE 79

.
E)~t.Jt{
ITMAJF
Erj
EQROR
EY

Fr.c
6 \Mhl
1

JfiIJ[,
ICC)(J’IT
II-N
1} LOd
1!41

IT

11
II o

11.01
II 07!
I .4

IIIAX

IMIN

It”p

[hlr

[NTG

100

I’2ES

I<AVE
1ST
1<0
I<TOP

Iwo
IYDA
IYS1)
17M
J

JK
UP
L! EVL

.

.

.

.

-

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Ln]J_F. -
LnlLF2 -
LOCT -
L~LFll -
L~Ll”12 -

2LCJ
2C0

65=
57

bc(j
10SAG
128=

Zco
3~Ro

11OAG
&ccl

13=
3C0

14=
70=

11746
31

125
109=

bb=
154

6C(J
+C()
Zco

33=
26=

103=
5C0

99
2C(I
2C0
7C0
3C0
3C0

15=
14V

2C0
4L0
&co
Zcfj

32RI)
153hR
104=

83=
32Rll

t3co
Lico
9EX
ficl)
IJcl)

86
66
74
81=

106A6
129=

37RD
112AG

25=
16
?1
72

119AG
48

128
11OAG

67
105AG

10

32RD
32RD

107
754G

100

62

73WR
125
150=

10

37RD

105AG
96
371a13

14S
144

66
44
27

87
75AG

86
11OAG
130

49RD
116=

27
17RP
23=
75AG

82
129
112AG

70
106AG

39

34=
33.

108

1(J5

126

130
152

22

~9R[.1

196A(-I
88
49R(-J

86

80

87
;:;AG

54R0
117AG

42=

+~x
87.

1!:

7SAG

47=
36

106

131
153wR

54R0

107
91
541?0

87

69

91
i17AG

64
i19AG

44

i43
94

J37
i34

866

49RD
37R13

i10

i33

71

i!)8
95
56

91

93
i 19A(3

65
]4~WR

144

146=
96%

89

9ii

Si=
43.

i12

i 34

?2

123

95

95

76
153~R

145=

98

9i

92=

49RD

117

135

75AG

124

i23

97

77

i48

io2=

95

98

50m

719

i36=

80

124

99A6

io8

103

i23

99AG

53

137

81

125

IOOA(3

109

116

124

100AG

54RD

14i=

140WR

.
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SUBROUTINE XsEC
PAGE 80

MI
MAT
MATX
4’4
tic
M(-R
MF
dQ
ti<
MT
MTN(J
MTSL
MTX
M7
N
N!Afi
Nr,T
NFNti
NrNF
VF(i
NCA\I

Ncrj
N!$AT
NfJM
NP
IDM
NPTS

ND
NO16
Nuo#
{]\lEHl
N
l?r~;)
RrT(lRN
RCF3
R1.
RY5C
R~sf”
S4VE
s d
Sxsc
SXSF
TAPES
TFRF’1
x
XhAT

X’TAT4
XI. OLIM

.

.

-

.

.

INDKX

X’4D -
XqEC -
XI IPLIM -

?C.u
5C0
4L0
2C0
2C0
Zccl
5C()
2cll
i?cu
5CIJ
4clJ
qc(l

19=
2CCI

2’s=
2C0
5CCI
~co
2C0
2C0
.2Cu
Zco
2C[)
2C(I
!5C(j
.2Co

2?=
86

5C(I
8L0
8C(I
4(.0
Zco
5LL)

1,1
2 s-l

2C(I
2C0
Zco
7C0
Zco
2<()
2C(J
3C0

75
5C0
6C()

loc Ab
32HU
88=

2C0
1

89=

17RD

17RD

17RD

56

29

72

82

66

28
87
71

138=
139=

149

1;:
129
128
125=
128
129
128

75AG
32RD

1(15AG
37RD
93=

97=

73kil?

18

19

58=

31

36
95

13~
152=

154

129

130=
129

37RD
lobAG

49R()
99AG

99AG

57

5a

63

45.

37R0
96

151=

131=
133

49R0
llc AG

54R0
IOOAG

73WR

73WR

127

46

44=
97

i52

133=
134

54R0
i12AG
135
105AG

128

48

45

i34=

65
1 I+AG

106AG

SUBROUTINE XsEC

100AG i17AG I 19AG

129

53

135=

76=
l19AG

54R0

i40WR

77%

.

.

64 80

153WI?

01 99A6

PAGE 81
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sUBROUTINE MATRIx

1

~

3

*
:.

6
7
8
7

1’?
11
12
13
14
1s
16
17
lQ
19
,20
21
.22
23
24
25

2b
27

c
c
c
c
c
c

5

SUBROUTINE MATRIx MATRIX
MATRIX

MATRIX READS THE MAcROSCOPIC FINE GROUP PHOTON ANO ENERGY PRooUcT- MATRIX
ION MATRIX ELEME?JTS MIJLTIPLIED BY THE WEIGHTING FUNCTIONS ANO MATRIX
PERFORMS THE SU14 OVER FINE GROUPS TO PRODUCE THE G x N MATRICES t4ATRlx
WH1cH ARE WRITTEtJ ONTO TAPE 18. MATRIX

MATRIX
COL1~ION C,EG(50) oEMG(50),EMNB ~100)tEMNF(1tiO),GAMM(50 )~IMtxoosIRES,I ~LANK

lWO,lZM?MA (100) *MP(50)~MC (50) tMCR?MMCMSSMZ(lO) tNFiG?NENB!NENFrNFGSNG FILANK
2AM.NGGoNMAT(10) *NNM(126) tNPM.@(lol) tRW(100)sRXSC (100) oRXSF(liO)9SW RLANK
3(10L!) ?SXSC(lOOj $sxSF(l~O) ?XMD(50)OAWRSAV fjLANK

COMNON /OvER1/ EAUG(20001 tIAU~?ILOl,IL02r IxDAo IXSDDMATX?MTNO(40) *M OVERI
lTSL OVER1

COMMON /BULK/ XOAT(3020S4) MATRIX
COMMON /SAVE/ XMAT(50J50) oXEMAT(50?5ti) SAVE2
COMMO~/ /BOOK/ LOiLF2SLOLF12 (100) ~LOlLFl cLOLFli (500) sNRlfJtNROW(1 00) BOoK
REwIND ]6 MATRIX
00 5 I=1oNGAM MATRIX
DO 5 J=i?NENfl MATRIX
xENAT(1oJ)=O.O MATRIX
AMAT(IoJ)xocO MATRIX
IF (MTNo(l)oEQ.0) GO TO 20 MATRIX
LJo Is J=1*NR16 MATRIx
lMAX=NROW(J) MATRIX
REAO (16) ((XOAT(I !K)?K=lo4)$I=l ~IMAX) MATRIX
Do 10 IB=19NBG MATRIx
Do 10 IG=I,NGG MATRIX
IJO 10 I=l,IMAX MATRIX
IF ((XDAT( I~4).GToEMG (IG)).OR. (xDAT(I~4) .LE.EMG(IG+l))) GO TO 10 MATRIx
IF ((xDAT( I~l).GT.EMNU(IB)) ●ORo(X~AT(Isl) OLEOEMNf3[ IB*l))) GO TO 10 l*~ATRIX
XMAT(IG*IB)=XM~T (IGoILJ) ●XDAT(1t2) MATRIX
XENAT(IG, 18)=XEMAT(IGs IB)+XDAT(I03) MATRIX
CONTINUE MATRIX
CONTI~UE MATRIX
wRITE (18) l(X!!AT( IG~IB)*IB=isNPG) sIG=lsNGG) s((XEMAT(IGC IB)sIi3=l*N MATRIX

lHG)~IG=l~NGG) MATRIX
RETL!R!I
EOID

MATRIX
MATRIX
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S“fM130L

.

-

.

.

.

.

.

SIIBROUTINE MATRIX

=X= = = = = = == = ==== REFERENcES Zxs===e =Xx==== =

II
16
13
12

Zco
6C0
*LO
2C0
3C0
2C(J
2c(l
2C(J
Zcd
2C0
8
3L(I

lb
lr

3C0
3C0
2C()

1*=
2C()
2C0
.2Co
3ctl
3C0
2C()
9

15RD
bc(l
IJC(I
bco
bGLl
Zco

:Co
Zcu
Zco
/uu
2C0
2C0
3C0
3C0
Zco
2C0
,2Co
2C0

9
17
24*
25*

19
20

10

20
19

15Rll

10

12

16
9

Ilil

18 19 20 23*

11

21
21

18

11

25bJR

15RD 18 IQ 25 21

22 25WR
22 25WR

13 14

22

.
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INDEX

NFG
NGAM
N?G
N’!4T
N’JM
NPM
Ni?16
rJoow
O\IERl
R
I?FTUQN
R*
RYSC
RYSF
SAVE
Sd
sti~c
SMSF
Xn4T
KI=MAT
XI~AT
x,~l)

SUBROUTINE MATRIX

2C0
2CU R
2C(I 17 2!5WR
2C(I
2C0
2C0
bco 13
b~() 14
3C()
2C0

2b
2C0
2CC)
2$0
SCo
i?co
Zco
2CU
*GO 15RD 19 20 21 22
5C0 10B 22. 25wR
5C0 11= 21. 25WR
2C0

PAGE 86
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IN I.)EX

1

INDEX

1

z

3
4

5

6

?
8
9

lU
11
]2
13
14
15
16
17
18
19
20
21
22
23
24

c

c
c
c

c
c

c

c

c
c

5
l’1

13

PAGE 85
0VERLAY(LAPHo3s0.)

(JVERLAY(LAPH*3*O) SOuRCE

PROGRAM SOURCE
P4GE 06

PRoGI?At4 sOURCE SOuRCE
SOuRCE

SOURCE SUPERVIsES THE cALcULATION OF THE PHOTON SOURCE ANO ENEnGy SOURCE

SOURCE VECTORSO SOURCE
SOuRCE

COPIMoN c9EG(50), EMG(5o)9EMNB(1oo )oEMNF(loo) sGAMM(5o)9IMo IOCISIRES,I PLANK
lwO,lZM~MA (100),WI(50)sPC (50) JMCR9MM~MS,MZ(]O) ~NBG~NENH,NENF ,rjFG?NG RLANK
2All,NG(;!NMAT (10) SNNM(i26) $NpM9R(101) $RW(100),RXSC (106) sRXSF[1OO)?SW RLANK
31100) sSXSC(100)!SxSF( 100) oXMD(50)JAWRSAV RLANK

COMMON /vEC/ A(36000) VEC
IP=NGG*NBG*NPF1+l SOuRCE
[1P-1) IS THE LENGTH OF TI+E ARRAY IJSED FOR STORING THE PHOTON SOuRCE
PRODUCTION OR ENERGY PRODUCTION MATRICES. THEREFoRE. A(IP) IS SOURCE

rHE FIRsT ELEMENT OF THE FLUX ARRAY. SOuRCE
lQ=IP*NEIG*IM SOuRCE
IQ IS THE FIRST LOCATION OF THE SOIJRCE VECTOR ARRAY.
IR=IP-l+IQ*NGG*IM

SOuRCE
SOuRCE

lR IS THE 4MoUNT OF sToRAGE REQUIRED FoR THE PHOTON PRoDUCTION souRcE
MATRIX* THE NEUTRON FLUXES* ANO THE sOURCE VECTOR ARRAY. souRcE

lF (If70GT.30000) CALL ERROR (800) SOuRCE
lF (IOOOEQ.lO*(IOU/lO)) GO T(I 10
JMIN=IP

SOURCE
souRcE

JMAX=IP+lM-1 SOuRCE
1~0 5 I=lJNBG SOuRCE
l+EAD (5) (A (J) *J=JMIN*JMAX) SouRCE
JMIN=JMAX+l SOuRCE
JMAx=JMAx+IM SOURCE
JF (IOOOGE.lO.ANO. IOOOLT.2O ) GO TO 15 SnuRCE
CALL READX (A$NGG?NHG?NPM?MCRO1) SOURCE
CALL MIXCX (A9NGGsNRGsNPMsO) SOURCE
CALL VECTOR [A(l) ?A(IP)sA (IQ) QNGG~NBGoNpMJ IM*O) SOuRCE
IF (100.LT.20) RETURN sOuRcE

CALL READx (A~NGGsN13GoNPMsMCRs2) SOuRCE
CALL MIXCX (AsNGG$NDG*NPMsl) SOuRCE
CALL VECTOR (A (1) $A(IP)sA (1Q}9NGGsNBGsNPM$ IM91) SfIuRCE
RETURN
ENo

SOuRCE
SOuRCE

.

.

.
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INUEX PAGE 07

Sul

.

.

-

IN IJEX

SYqc -
SXSF -
Vrc -
vrc TOR -
X$41) -

PROGRAM SOURCE

z====== RSnszg== REFERENCES =s==s== ======= =

11

1:
3C(J
2C0
2C0
2C0
2tl)
2C0
2C(J
1

2C0

11
Zco
2C0
4s
5=
b=
2C0
2C()
2C()

12RI)
10=

Y
2:0
~co
Zcrl
2C0

17
2C(J
Zco
2C(I
~c(J

2C0
2C0
,2Co
2C0
2C()
2cLl
2C0
2CU
2C0

lb
19

2CI-J
Zco
2C0
.-?CO

2C0
2G0
.3C()

18
2C0

14*
15*
20*
12RD

5
8
5
6
7

16AG l;AG 18AG 26AG 2iAo 22AG

6 16 14 li3AG 2i?AG
15 19

10 lE$AG 22AG
l~AG 2:AG

12RD 13 148
12RD 13=

16AG 20AG
21

4

4

4

20
23

5 11 lbAG 17AG 18AG 2fJAG 21AG 22AG

6 ltjAG 17AG 18AG 2ijAG 21AG 22AG

16AG 17AG lRbG 2;AG 2TAG 22A(3

PROGRAM SOIJRCE
PAGE 88

22

-+-+-*-+-*- +-*-+-+-*-*- +-+.=+-+-+-+ -+-+-*-+-*- +-+-+-+-+-$ -+-+-*-*-+- +-+-+-*-*-+ -+-+-+0+-+- +
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1
c
c
c
c

c?
3
4
5
b
7 5
d
9 lJ

10 13

11
12

IN[)EX

.

.

.

PAGE 89
SUBROUTINE READX (X$NGG9NRGoNPM*MCR0 IFLAG)

SUBROUTINE READX (X~NGGsNBG~NPM9MCR* IFLAG) READX
READX

THIS SUBROUTINE READs EITHER THE PHOTON Production OR ENERGY READX
Production MICROSCOPIC MATRIcES FROM TAPE 18. READX

READX
LIIMENs1ON x(NGG$NtIG!NPM) READX
RE#IND 18 READX
lF (IFLAG.E(J02) GO TO 10 READX
IF (IFLAGONEO1) CALL ERROR (900) REAnX
DO 5 I=l*MCR READX
liEAD (18) ((x[15,1H, I),IIj=l*NBG) ,IG=isNGG) READX
HETURrd PEADX
DO 15 I=l$MCR READX
HEAD (18) ([X IIS, IH,I),IB=ltNBG) .lG=ltNGG) o((X(IG91R, I)sI13=I,NBG)* READX

lIG=l$NGG) READX
RETUR?i READX
EN()

(3

4

.1
5
0
7R[)
LA(j
rl?[)
lAG
lAG
1AG
lfaG
1
8
LAG

READX

PAGE 90
SUBROUTINE I?EADX (X,NGG!NRG9NPM,MCI?. IFLAG)

=x===== === REFEI?~NCES ===x==& ======= s

7RD 9 lijRn
lJRD

4 5
IoRD

9
:DI 7R[) 10RD
2DI 7RD 10Rt.)
2DI

11
2DI 7Q() 10RD

.

-...+-+-+-+- +-*-*-+..*-*- +-+-+-+-*-*- +-4-+-+-+-+- +-*-+..+-+-+ -+-*-+-+..+- +-+-+-+..+-+- +-+-+-+-*

.
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... .-. . PAGE 91IN1)LX

1

2

3
6
5
b
7
8
9

10
11
12
13
14
15
16
17
18
19
2C
21
.22
.23
Z4
%5
Z6
27
:8
29
30
31
3.2
33
J4

35

36

37

c
c
c
c

5

lU
15
20

2s

39

35
40

45

c
c
c
c
5~

55

6d

IN I)Ex

38 #35
39 70
46

SUBROUTINE MIXCX (XoNGG~NBG~NPM~IFLAG’1

SUBROUTINE MIXCX (X?NGG~NBG~NPM~XFLAG) MIXCX
MIxcX

THIS ROUTINE MULTIPLIES THE MIcROSCOPIC MATRICES BY THE SPECIFIED MIxcX
NUNBER DENSITIES AND PRINTS THE MAcROSCOPIC MATRIcES. MIxcX

MIXCX
COMNOti CSEG(50) 9EMG(50)OEMNH( 100) 9EMNF(1oo)*GAMM(56 )$IM9100PIRESSI RLAN14

lwO,lzM,MA( Ioo)oMD(50)pMq (50) rMcRtMMoMs,Mz(lO) oNRGoN~NR*NENF0~FG9NG BLANK
2AM,NGGoNMAT(10),NNM (126) ?NpM,R[loi) oRW(100)sRXSC (1oo)*RXSF(1OO)!SW RLANK
3(100) ssxsc(loo)ssxsF( 100) ~XMO(50)tAWRSAV

COMMON /TAPES/ IS191S0,1EN
DIMENsION x(NGG~~BG~NPM)
IPR=IOO-10*(100/lo)
IF [MS.EQOO) GO TO 26
DO 15 M=1oMS
R=t.4B(14)
L=,Ic(II)

AExMO(M)
DO 15 I=l?NGG
[)0 15 J=1oNBG
IF (L) 10S5~10
X( I$J*K)=X (I?J~K”)*II
GO TO 15
X( I?J$K1=X (19J$K)*A*X( IoJoLl
CONTI)UJE
1)0 45 I=l*NPM
IF (IPR.GT.2.AND.I.LE,McR) GO TO 25
IF (IFLAGOEQOO) wRITE (IS0,5ij) I
IF (IFLAG.EQ.1) wI?ITE (1S0055) I
KA=I
KB=8
Kc=MINo(KR,NljG)
IF (IPR.GT.Z.AND.1.LEOMCR) Go TO ~0
WRITE (1S0,60) (KsK=KA,KC)
WRITE (1S0,65)
DO 35 J=I*NGG
WRITE (1S0,70) J, (x IJ~KqI)~K=KA~Kc)
KA=KA+8
KDsKF168
IF (KA.LE.NBG) GO TO 30
CONTINUE
RETURN
A NON-FATAL ERROP MESSAGE wILL BE PRINTED cOMPLAINING THAT THE
ARGuMENTS IN TtiE CALLING SEQUENCE APPEAR IN BLANK COMMON. THIS
IS OUE TO THE uSE OF VARIABLE DIMENSIONING.

MIXCX
FORMAT (*1 PHOTON PRoDUCTION MATRIx FOR MATERIAL (OR MIXTU MIXCX

lI?E)*?13?/) MIxcX
FORMAT (*1 PHOTON ENERGY PROD(JCTION MATRIx FOR MATERIAL ( MIxCX

IOR MIXTuRE)*t13s/) MIXcX
FORMAT (lHor5Xog (2Xs5HGROUP913C3X) ) t.41xcX

BLANK
TAPES
MIXCX
MIXCX
MIxcX
MIXCX
MIXcX
MIXCX
MIXCX
MIXCX
MIxcX
MIXCX
MIXcX
MIXCX
MIXCX
MIXCX
MIxcX
MxXcX
MIXCX
MIXcX
VIXCX
MIxcx
FIIXcX
MIXCX
MIxcx
MIXCX
MIXCX
Mxxcx
MIXCX
MIXCX
MIXCX
MIXCX
MIXcX
MIXCX
MIXCX
t41XCX

Subroutine MIXCX (XsNGGsNBGoNPMoIFLAG)
PAGE 92

FORMAT (1H ) MIXCX
FORMAT (14.1PBE13.5) MIXCX
END MIXCX
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SVMHOL

5
1 II
1=1
~.
25
3.
35
4*
45
5 t.
5?
60
b%
71
A
A“~c?SAV
c
Eq
E4G
E*4Nh
E.4NF
G4NM
I
IrN
IFLAG
Iu
Ino
IPR
ImES
1s1
Isfl
149
I 7P4

J
K
K&
KQ
KC
L
M
Ma
M!a

Mr
14rR
t4TN0
MTXCX
f’.!M

4s

SUBROUTINE MIXCX (XoNGG~NBGONPM91FLAG)
PAUL 93

=~====x =X8=8** = REFERENcES 8B=UXS8= Z==XX*Z

13
13

7
6

19
24*
28
25
18
121JWR
21WI?
26wR
27WR
29wR
Lo=

2C0
2C0
2C0
2C0
2C0
2C0
2C0

11
3CCI
JAG
2C0
2C0
5=
2C0
3C0
3C0
2C0
.2C11

12
8=

22=

23=
~4s

9.
7
2C0
~co
2C0
2C0

24
1
2C0
2C0

14*
16*

11
180
22*
32
299
30*
33*
35*
36e
37*
38*
39a
14

14

20

5
19

20WR

14
14
26WR
24
;#lR

8

8
9

19

6

12

16

16

21

2S

21WR

16
16
29WR
3ix
:;WR

9

25

7

1s 17*

18 2~WR 2iWR 25 29WR

26WR 27WR 29wR

28 29WR
26wR 29wR
30= 32

10

.

.
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INDEX
SUBROUTINE MIxCX (X*NGG~NRQoNPMsIFLAGI

Mz
N14G
Nq~}j

NrNF
NcG
N’lIIM
yr; (3
N,.AT
N“ow
ND!+
R
U~ TURN
Ry
nYsc
l?ksF
Sd
SYSC
SYSF
TAPES
x
Xu[)

.

.

.

.

.

.

.
-
.
.
.
.

.

.

2C0
IA6 2C0 401 12 24 32
2C0

LAG 2C0 ~~1 11 28
2C0
.2Co
LAti 2C0 401 18
2C0

34
2C0
2C0
?C(l
2C0
2C0
2C0
3C0
lAG 40 I 14= 16= 29WR
2C0 10

PAGE 94
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INDEX

1

2

3
4
5
6
7
8
9

10
11

12

13
14
15
16
17
18
19
20
21
22
23
24
25
Zb
27

24

29

3 J

31

c
c
c
c
c

5

c

c

10

15

?0

c
c
c
c
25

30

35

PAGE 95
Subroutine VECTOR (x~PHIsSSNGG~NRGsNPM~IM$ iFLAG)

SU8ROUTItJE VECTOR (X~PHI,S~NGG*NRG~NPM!IM~ IFLAG) VECTOR
VEcTOR

VECTOR MULTIPLIES THE MACROSCOPIC MATRICES FIY ltiE APPROPRIATE FLUX VECTOR
V,ECTURS AND THE SCALAR Renormalization coNsTANT To GIVE THE SOURcE VEcTOR
VECTORS. VECTOR

VECTOR
COMMON CSEG(50) ?EMG(50)tEM14B( 100) ~EMNF(lOO) oGAMM(50) SIMOIOOOIREStI RLANK

lWO,lZM~MA(lOO) ?MB(50)9MC (5u)sMCR?Ml+sMS,Mz (10) ~NRGsNENRs14ENFS~FG~NG RLANK
2AM,NGG9NMAT (10),NNM(I26) .NPM.R(I~l) .RW[loO)sRXSC (loo) .RXSF(lOo)tSW 13LANK
3(100),SXSC (1OO)SSXSF( loo)!XMD (5O)*AWRSAV

COMNON /TAPES/ ISIOISO,IEN
I.)IMFNsION x(NGG9NBG?NPM)s PHI(IMtNRG)~ S(IMsNGG)
IF (100.EQ.10*(100/id)) RETURN
IPR=IOO-10*(100/10)
DO 5 I=lsNGG
DO 5 J=l,IM
S(J91)=0.O
00 10 I=l!IM
K=)!A(I)
K TELLS ME THAT THE I-TH”INTERVAL IS IN THE K-TH ZONE.
KK=MZ(K)
KK TELLS ME THAT THE KK-TH MIXTURE IS USEO I-N THE K-TH zONE.
00 10 J=lsNGG
Do 10 N=IONBC3
S(I*J)=S (I*J)+C*X(J,NsKK) *PIII (IoN)
CONTINUE
IF (IFLAG.EQOO) wNITE (ISO,I?~)
IF (IFLAG.EQ,l) WRITE (IS0930)
DO 15 Jx191M
WRITE (IS0935) J!R(J)sR (J+ll!(S(J~I)?I=l sNGG)
IF (IPRoEQ.2.0Ro IpR.EQ.4) GO TO 20
RETuRN
I=IM*NGG
IF (IFI.AG.EQOO) IHOL=6HSOURCE
lF (IFLAG.EQ.1) IH0L=6HENERGy
CALL PUNCR (S~lQIHOL)
RETURN
A NON-FATAL ERROR MEsSAGE WILL BE PRINTEO cOMPLAINING THAT THE
ARGUMENTS IN THE CALLING SEQU$NCE APPEAR IN BLANK cOMMON. THIs
IS DUE TO THE USE OF VARIAHLE DIMENSIONING.

FORMAT (*I PHOToN PRODUCTION sOuRcE VECTORS AT INDIcATED ME
lSH INTERVALS*~/)

FORMAT (*I PHOTON ENERGY P~oD\JcTIoN SOURCE VECTORS AT INDIC
lATECI MESH INTERVALS*s/)

FORMAT (* FOR MESH INTERVAL*9139* ROUNDED BY RADII R=*9iPE12.4
~,e AND R=*91PE12.49* THE vECTOR IS*9/9(lp8E1608))

END

RLANK
TAPES
VECTOR
VECTOR
VFCTOR
VECTOR
VEcTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
vECTOR
VECTOR
VECTOR
VECTOR
VECTOR
vECTOR
VECTOR
VECTOR
vECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VECTOR
VFCTOR
vECTOR
VECTOR
VECTOR
VECTOR
VECTOR

.

e

.

.
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INUEX

SYMNOL

INIJE

R
RrT(JRN
k?.
Rxsc
RXSF
s
S*
Srsc
SYSF
TAPES
VFCTOk
x
X,ir)

.

.

.

-
-

.

.

.
-

.

.
-

.

.

.

x

-
.

.

.

.
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SUBROUTINE VECTOR (xQPH19SoNGGsNBGsNPMCIM0 IFLAG)

7
10
1 ‘+
21
17wR
ldWR
20tiR

2C0
2C0
2C0
.2Co
2C0
~c(l
Zco
7
3C0
1A(.+

24=
14(j

Zco
b=
2C0
:3C0
3C0
2C0
?Co
R

11=
12=

2C0
2C0
2C0
2C0
2C0
2?C0
2c(J

14
1 AG
‘zCo
2C0
2C(J
Z!co
lAG
2C0
.2C(l
lAG
] 46

2b

2C0
5
?Co
Zco
2C0
lAG
2C0
Zco
~co
3L0
1
1Ati
Zco

8
]3
200
23*
28*
29*
304t

15

9

17
25=

2C0
5

21

17WR

9
12
15
11

12
15

2C0

2C(3

2C0
6oI

9*

14

10

18
26AG

6DI
6

18WR

13

4DI

4DI

4“DI
15

16+

11

24

8

20WR

15

14

-1

REFERENCES 8=8==== Sins==== =

15 2iWR 238 26AG

25

10 19 23

19 2ijWR

SU13ROUTINE VECTOR (X,PHI,SONGGSNBG,NPNSIMS IFLAG)

20WR
22 27

401 9. 15= 20wR 26AG

4DI 15

PAGE Q7
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1
z
3

4
5
b
7
8
9

10
11

12
13

14
15

16
17

18
19

20
21
22
23

24
25

26

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

c
5

c
10

c
15

c
20

c
23

c
3P

c
33

c
4(I

SUBROUTINE PUNCR (VECP~INPoIHOL)

SURROLJTINE PUNCR (VECP,INP!IHOL)
COMMoN /TAPES/ NINp~NOUT*lEN
DIMENSIo?J vECp(l)
THE PURPOSE OF THIS COOE IS TO PUNCH AND
SERIALLY NUMBER A FLOATING polNT vECTOR
lN lHE STANOARD DTF cROSS SECTION FORMAT.
CALLING SEQUENCE ENTRIES 1
VECP IS THE VECTOR TO BE PUN$HED.
lBP Is THE START OF THAT VECTOR.

INP IS THE IS THE NIJM6ER TO PuNCH*
COMNON PARAMETERS ]
NOUT IS THE SYSTEM ci(JTPuT UNIT NLfMRER.
TEMPORARY STORAGE 1
NPP IS THE MAXIMUM NUMFJER TD pUNCH.
ICAGU IS THE CARD COUNT.
ItIpT IS THE WORKING cOUNT.
IL3PW IS THE START OF THE LOOP.
lEPW IS THE END OF THE LOOpO
NPPW IS THE WORKING NUMBER To 1)0 ON THAT CARD.
IHP=l
NPPx6
ICARD=l
INPT=INP
IF (INpT.LT.0) GO TO 70
IHPw=IBP
HETURN FOR NEXT PUNCH.
CONTINUE
IF (INpT.GToO) SO TO 15
RETURN.
CONTINUE
RETURN
PRocESS UNIT.
CONTINIJE
IF (INpT-NpP) 75920s25
EQUAL TO CARD FULL.
CONTINUE
INPT=O
GREATER THAN CARD FULL,
CONTINUE
NPPW=NpP
COMPUTE ENDING VALUE.
CONTINUE
IEPw=IBPW+NppN-1
I!4PT=INPT-MPPw
60 TO [35045*50s55$6~065)s NPpW
OP~E NUMBER.
CONTINUE
PUNCH 80$ (VECP(I) ?I=IBPWS IEPw)!IHOL~ IcARD
ItJCREASE CARD COUNT.
COIITINI)E

PAGE 9R

PUNCR
PUNCR
PUNCR
PUNCR
PIJNcR
PUNCR
PUNCR
PuNcR
PUNCR
P(JNcR
PUNCR
PUNCR
PUNCR
PUNCR
PIINcR
PUNCR
PUNCR
PUNCR
PUNCR
PUNCR
PuNcR
PUNCR
PUNCR
PUNCR
PUNCR
PIJNcR
PUNCR
PUNCR
PUNCR
PUNCR
PUNCR
PIJNcR
PUNCR
PIJNcR
PUNCR
PUNCR
PIJNcR
PUNCR
PUNCR
PUNCR
PuNcR
PUNCR
PUNCR
PUNCR
PUNCR
PUNCR
PUNCR
PUNCR
PIINcR
PIJNCR

.
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Su13ROuTINE PUNCR (VECP~INPJIHOL)

r.
27
28
29

;:
32
33
34
35
36
37
38
39
40
41

42
43
44

45
46
47

48
49
50
51

52
53
54
55
56
57
58
59

&5

50

55

6(1

c
65

c
70

c
75

c
80
g5
Q(I
q5
10U
105
llU

ICAf?DaICARD+l
IBPw=IEPW*l
GO TO 5
CO14TINUE
PUtlcH 85! (VEcP(I) OI=IBPWOIEPti) OIHOLO ICARD
GO TO 4Q
CONTINUE
PUNCH 9os (VECP(I),I=IBPW$ IEPw)CIHOLJ IcARD
GO To 4Q
COIiTINUE
PUNCH 95J (VECP(I),I=IRPWoIEPW) $IHOL9 IcARD
GO TO 40
COPJTINUE
PUNCH 100, (VECP(I ), I=IBPW, IEPW)?IHOL? ICARD
Go To 40
PUNCH FULL CARDO
CONTINUE
PUNCH 105* (vECP(I) .I=IRPWt IFPW)~IHOL~ ICARD
Go To 40
PRINT ERROR MESSAGE.
CONTINUE
wRITE (NOUTS1lQ)
GO TO 10
COUNT LESS THAN MAXIMUV.
CONTINUE
NPPW=IhPT
INPT=o
GO TO 30

fORMAT (lPl(3xoE9.2)06~XSA6~JZ)
FORMAT (lP2(3XOE902) ?48XSA6~12)
FORMAT (lP3(3x~E9.2) Q36X*A6012)
FORPAT (lP4(3X~E9.2) p24XSA6C12)
FORMAT (1P5[3X,E9.2) 012X,A6912)
FORMAT (IP6(3XSE9.2) oA6S12)
FORMAT (42HQ SPECIFICATION FOR PUNCH BLOCK IN ERROR, )
ENo

PUNCR
PUNCR
PUNCR
PUNCR
PuNcR
PUNCR
PUNCR
PUNCR
PUNCR
PUNCR
PUNCR
PUNCR
PuNcR
PUNCR
PUNCR
PUNcR
PUNCR
PUNCR
PUNCR
PIJNcR
PUNCR
PUNCR
PUNCR
PUNCR
PUNCR
PUNCR
PUNCR
PIJNCR
PUNCR
PUNcR
PUNCR
PUNCR
PUNCR
PIJNCR
PUNCR
PUNCR
P(lNcR

.
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SYMBOL

5
1.
15
~.
25
3,,
3’s
4*
45
5.
55
6.
6G
7n
7C
~f.
tic.
g.
9<

lno
1’15
110
I
Ie?p
Inpw
ICARD
IEN
IFPW

I*OL

INP
INP1
NTNP
NnUT
NPP
NPPW
pll~cl?
RrTul?N
TAPES
Vrcp
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P4bL Loo
SuBRC)UTINE PUNCR (VECP91NP,IHOL)

ax=== =% = c= =s = z = REFERENcES == x = = ==== r = a a = x

10*
12*

11
15
15
21J*
23
26*
23
23
23
23
23

8
15
25PU
3LPU
34PlJ
37PU
41jPu
43P(J
46wi?
25PU

4=
9=
6=
2C0

21=
lAG
lAG
7=
2@
?Co

1::
1

13
2C9
lAG

29
47
14*
16*
18*
51
24@
32
313*
33*
36&
39*
42*
45*
48*
526
53&
54*
55*
56&
5?*
58*
31PU

2;
Z5PU

z5PU
25Pu

7
8

31_)I

35

34PU

25Pu
27s

28
31PU

11

25Pu

38 41 44

37PU

28X
31PU

31PU
34PU

15

23

31PU

40PlJ 43PU

31PlJ 34PU 37PIJ 40PU 43PlJ
34PU 37PU 4~PlJ 43PU

34PU 3~Pu 46PU 43PU
37PU 40PU 43PU

17= 22C 49 50=

49=

34PLJ 37PU 4ijPlj 43PlJ

,

.

-+-*-*-+-+- +-+-+-+-+-+- ● ✍☞✍☞✍☞✍☛✍☞✍ ☞✍☞✍☞✍☞✍☞✍☞✍ ● -*-*-+-6-*- +-4-+-+-+..+- ● -+-+-*-*-+ -*-*-+-+

116


