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Copies of this program may be obtained from

Mr. Robert A. Cohen, Manager
Customer Services
Philco Corporation

~ Government and Industrial Group
Computer Division
3900 Welsh Road
Willow Grove, Pennsylvania

From time to time modifications, additions, and deletions ﬁill be made to

this program by the originator. These will be automatically'distributed

via Philco to organizations and individuals using the original program.
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ABSTRACT

The program which this document describeé was‘:v;n;'-i‘tﬁé»ﬁ for ‘thei, "
Pﬁilco-QOOO computer’ to provide a nuclear desigﬁ c:campp"c.iﬁg. toél éqﬁiva; .
lent to the IBM=-70L computer program MUFT-L, and to provide a set of
routines for a-future spa;t,ial multigroup program, P3MG-1. In addition
to the features of its 7OL predecessor, MUF T=5 provides a more complete .
isotopic edit, an optional blackness coefficient edit, and Jt,.he-use :oi:- ‘a.~v-‘
complete Pq-~library, which is described in the appendices of this répoff.
The ;esultant.pr.ogram is found to be easier to use because of the sim- -
plicity of running several pmbléms s more valuable because of the many
additional results .which are edited, and more economical becausé of t.hev

changes made in programming,.

Vi

AT



| MUF T-5 :
A FAST NEUTRON SPECTRUM PROGRAM FOR THE PHILCO=-200

H, Bohl, Jr.
A, P, Hemphill

PART ONE

DESCRIPTION OF PROBLEM SOLVED

A, INTRODUCTION

This ‘program solves the Py or Bj multigroup equation for the first two Legendre
coefficients of the directional neutron flux (these compoﬁénts being referred to as
flux and current) and the isotropic and anisotropic components of the slowing down
densities due to a cosine-shaped neutron source (Ref; 1). Hydrogen may Be treated
exactly or in a Selengut-Goertzel approximation (Refo 2). For energy'degradation
by heavy elements, both agé and Grueling—Goerfzel'apprdximations.are available
(Réf; 3). The program also takes into account slowing down of néutrons by inelastic
scattering and removal of neutrons resulting from capture and fission reéonances
(Ref. 2). Only the non-themmal neutron energy range is considered.

Few=-group data is edited by the program for three few-group schemes. The pro=_
gram will print for all schemes few=-group dif'tusion constantsg absorption removal,
nu-fission and fission macroscopic cross sections; source, flux, and current inte=
grals; flux-weighted absorption, nu-fission and fission cross section integrais;
and non-absorption probabilities and group ages. In addition, an ageato-thermgl
quantity is printed for each scheme. Optional editing includes the flux, current
and net slowing down density spectra; few-group smooth ébsorption,‘resonance absorp=

tion nu-fission,:and fission macroscopic cross sections and flux-weighted integrals



-for every isotope in a case; énd few-group blacknéss diffusion ctonstants and
absorption cross sections for an absorbing plate assumed adjacent to a region
which has the flux spectrum of the MUFT-5 problem.
~ Input to the program censists of data specified on cards and data in a'mulﬁim
group library on a tape created by MILC-1 or MILC-2. The following data is supplied
on cards. |
1) The dimensions of the problem, the few=group cutpoipté, the "approxi-
mation, and the edit; and in the case of a blackness edit, the half
thickness of the absorbing plate, the mesh size in the plate, and the
-degree of approximation to be used in the blackness edit. This data
s for all the cases in ﬂhe-job (as defined by BKS (Ref. L)})..
2) A list of isotope code ﬁumbers to be referred to in the job including
the blackness edit.  This information is used to create from the
library tape a special library for the job.
3) Buckling for one case.
L), Isotope nqmbef densities for one case,
5) . Isotope resonance self-shielding factors for one case.
é) Isotope number densities for the blackness edit for one case,
For each set of cards for one case an entire MUFT-5 problem will be run
including all edits specified. All of the necessary data cards must be specified
for the first case of a job. For subsequent cases only those cards which are

needed to indicate the changes from the previous case are required. .

B. BASIC MULTIGROUP EQUATIONS

The following set of equations are to be solved for fg and F?, which ‘are the

average values of the fast neutron flux and current for the lethargy multigroup: m,,



and for qg and p?, which are thé isotropic and anisotropic neutron slowing down

densities at tﬁe low energy end.of lethargy multigréup m computed for isotope i.

The "bar" above a parameter indicates that this is an average quantity for the

multigréupo
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' are defined in Appendix B.

N3 are the atom number densities for the isotopes i in the compositien as

specified for each case,
Xp 1S the average source for group m.
tape.

requestor.

"~ Since- FO and.Fl ‘are multiplied by A™ in many of - the equations in this-

oo [(z P e B G,

mn o
i) J - (E "

(See Card Series 200000, Part. Two,)

(See Appendix B, ) The source spectrum file number is called for by the

(See Card Series OOO@OZ, Part Two,)

report their products I‘m andI“m, respectively, will be used.
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m

It is also found on the library file



(F;)m is the aﬁsorption resonance escabe probability for the multigroup m.

'The quantity is computed frch the following set of eduatiohs.

(P = I (8] - o (.8)
. 2: myk . ‘
- (RI,). S ,
(R)" - & RITEE - @)

(R, )Ps¥ 4 (B.10)
Coa/m (e e
==L -1 '
O o (B.11)
. ?’Iﬂ=’l = (E )m"’l - €B2 | (BolZ)
, 80 | B(i"tr)“‘“i
2 N ET |
mo- L2 ~0’s (B.13)
(zso)m .
= m = = m A .
(;SO) % (004 (Bo1k)

where the summaﬁion in Eqs. (B.13) and‘(ﬁ.lh) include only fhe isotopes specified
as moderators. - (See Card Series 200000, Part Two.)

(ré?.)’;’k and (ma)gfk are resonance parameters found om the library filé tape.
(See Appendix B,) There‘are a pair of these parameters for each resonance, k, of

multigroup, m, of isotopes.i;
Lg’k is the resonance self-shielding féctbr (L=factor) (Ref; 2) for resonance,

k, of multigroup; m, of:iéotope, i. (See Card Series 300000, Part Two.) The

L=factors ére spécified for the~isotopes:of the'compositions'which have resonance

data in -the library.



B2

is the wvalue éf buckling specified by the reque'stc’r° ' (See Card Sérieé

100000, Part Two., ) | | |
€ is a special parameter which when multiplied times B? will make

6}32‘ = leL. | | |

inBq. (8.2) is+/] 87| .

® is computed fram the followingo

(ve)

& = rym, (T;'o)'r ' S ' .
’ rgm'é: Ni‘ (ai’) A :‘ (I?olSa)
o o= Z [Z A" (P@)f}" B L (Ba1b)
<m| i Am‘ . . R . e a | |
where of = 0 .

a 1s defined by Eq. (1) of Appendix B.

A™ is the width of leﬁhargy multigroup m. (See .Append-ix'Bo) '

d in Eq. (B.4) is a control parameter which is specified by the requestor
when he checks the Selengut-Goertzel or 'hon-S'elengut-QGoertzel appr:oxi‘mation,‘ =0
in the former case and = 1 in the latter case. ‘(See Card Series 006001, Part Twoo)

}7“ in Eq. (B.7) is set equai ‘to l:.n all multigroups if é. Py 'alppr'ozdrﬁation is
specified. (See Card Series 000001, Part Two.) If a B, approximation (Ref. 1) is
requested, ‘)7“ is specifiéd in multigroupl m :Ln the fo]i.lowing'manner,s |

For T = > 0.5, [here 3 = (Eso)m + (Ein)m + (-i:)mJ (B.16)

B
™
(@2 tan~l(ch)

A [ - tan @™ | (B.17)




For C™ £0.5, |
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C. SOLUTION @ EQUATIONS

Let @ and'ﬁ? of Eqs. (B.3) .and (B.L), respectively, be, defined as

and

m=1

=m 1
G -y )

mo_1 .m m=1

o

“3873

h81h1692 (cm)lh o

M 301101532?

h2801826917276h_ (T8

i 1

ASubstitutiQn‘qf'Eq.,(C,l) into Eq. (B.3) results in_

IR ACHEES

or

| m . ' [(XQ)m ] q:{l-l . (‘;:-@)I;I_‘r;
OQi R . i A A" ’ ——
( O) * _2__
e (2@l |47 @0 T
X, = 1
* (Xo)m + O

(B.18)

(C.1)
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and (G b - W, EE) | | (C.Lib)

Similarly, a substitution of Eq. (C.2) into Eq. (B.L) results in

\ m - _ M= YRS . | _
St e 1@ b e @) T (c.5)
mo_ 1 : ' 6
where (Kl)l = o )m“___m 3 o (C.6a)
171 _é'
) l-~4 m v .
a'nd . fould l l = 1(§ 1) (K ) 7 ' (Coéb)
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‘Kaf“] 2 (099

-m -m -m =\
and ' S = /( * + Zl [i (Ko)i Am i
. m _ : m n
Here (Ka) = 1 - ('Da) (ClO)
Similarly, replacing pg_l of Eq. (B.2) by its equivalent in Eq. (C.5) results in
T ym.m  _ m ) ;{f;_‘- mem = \In_m-1 ml
1 1Y :
T . = U m=1 m .
-BI' +3 [(Etr)m +8}£ (:1)1] 'l = 38 z, (R’l)lfp. A (C.11b)
or - B+ T = T (C.1lc)
' am - ~ = m - .
where B = 3 {(ztr) + _o% (Hl)i} (Cc.12)
—mn - n m-l ' ‘
and T o= 38 2 (K)o . (C.13)

Equations (C.7¢) and (C.1llc) form a pair of linear simultaneous equations

which can be solved in each multigroup for the unknowns FO and Fl so that

asalTiedT) .

F'rg = L——,}—G—Bt— (C.1k)
W

and F, o= Bs_ +at . ’ (C.1y)
W

(C.16)

m
where W = af +€B



Knoﬁ:‘i.ng ﬁqg and F"g_l , the values of qg_l and pr; can be obtained from Egs. (C'§,3b) and

(C.5), respectively, with initial conditions that

L =0 | | | (€.17)
and

0 =

p_:.L 0o .

D, FEW-GROUP EDIT

Define

vyu R S o=s\1_Mm : -m,.m m.,ll' , -
a’t = ‘ (vz,) + [ v.(K.), ] D.1
mv.-_,]_,u <§ < m_v,u { f FO 212 ( i f)l q ( )

where (Kf,);l = (1 = ,Pf)? | <D°2) |
m m
(P)] = e“"(rfa); (RT,); (D.3)

Here, v is the few=group within fhe few-groﬁp scheme uj and ﬁv,'u' is the last multi-
group included in few=group v. -mo’u = 0 and m%s¥ = M, The other values of m'*%
are those multigroup rixﬁnbers which avm“specified as breakpoints. (See Card Series
000001, .Part Two.) wumay be 1, 2, or 3; v is correspondingly then 1, 1 and 2, or
i and 2 and 3. Tp, are fission-to=-absorption ratiés in the iibrary; (See
Appendix B.) -

Mso b - S e [(Ej)’“r,“g . (Kf)mqm“’1] S oW

- v
AL <m<m’®



where (Kf)m - [1 - ]1 (’Pf)r:-.' ..
i

In addition, the following few-group quantities are computeds

m
1-.V',U. = Vel z Veu I-‘
0 mo Y <menm’ 0
1 mv-l,u <m < mee 1
s Vol ' =5\ m m=1
n .
where (Ka) = 1l = H ('Pa)?
i
v,u —m
X’ = A
mv=l,u <m va’u X
pvou o Iy
0
where " D E O for B =0
()7 = B
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0
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v,u a
via) ? e
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0
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0
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(D.5)

(D.6)

(D.T7)

(D.8)

(D.9)

(D.10)

(D.11)

(D.12)

(M,13)

(D;lh)
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(D.17a)

(D.17b)
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‘(3018)
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(D. 20)
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E. ISOTOPIC EDIT

If Edit No. 3 is desired (See Card Series 0000Cl, Part Two.), for all the iso-

topes in a composition the following few-group results are computed.

12

m-1

m — \ m , - m
= it
a; (vzf)i "o + ui(Kf)iq
m.o_ RS .} m m-1 '
by = (Zg); I'g + (Kp)yd (E.2)
p—t S m '—"S m r1m
(»'2'. i = ( a) L0 (EoB)
TS 2 S m el
(EDT = (k) (6.1)
m
a.
v,u  _ mv-l’u<§mv’u( i) .
(vz)o% = et (.52)
a o . "
v,u
(vie)s?
v,u f/i
v 3 =
i v M
(2 )Vsu mv-l,u«‘ﬁ'snv,u(bl) ' :
Lf i = Fvgu (E06a>
0
{
Vyu (Zf)v,u
(0,).’” = 1 E.6b) -
£ , ( )
- m
S (58, .
(z5)Vou o M tomen’s® T * o
a i ' rv,u (Er;?a-)
0
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r.
(»2r>vsu = mv-l’u<m5mv’u(‘-' *
a’i v
0
r.Vy,u
()" = —Sfilii—-
a’i Ny

F. BLACKNESS CCEFFICIENT EDIT (Ref, 7) -

(E.8a)

(E.8b)

For a specially designated set of isotopes i, (See Card Series LOOOOl, Part

Two.) the following are computeds .

m -5 m

£ = 2ty N, (5 +
. 1 (o4
1b b

f)ib

(F.1)

Here t is the half-thickness of the absorbing region. (See Card Series 000001, o

Part Two.)

Depending on the value of xm, a pair of parameters Z™ and H™ are computed,

For x" € 0,1
Zm _1-2(8y)"
2 + 6(Eh)m
2 - 6(E))"
where
CoEm = Lo )

[o.92278h - /n me

I A

. (3

Li2 513 6il

(F.2)

(F.3)

(F.l) ‘»
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For 0.1 € x™ < 1.0

o )
Z '(Z( )I(xm)

5
1 , I
and "ﬁ'r_r'l = 1§1 (c )1(
For 1,0 x 5.0
5 {
m - o«
4 - /(é (e, )[(xm)
d gw Z (o)

The coefficients are listed in the following table, -

£ ¢y Co c3 c),

1 0.1,8185978 1. SOlShSS 0.LL8L1 752 , 1.46900063

2 -0,370287h -o.ou509368 -~0.166L3722 . -0.54298383.
13 0.48761L01 -0.4,L060378 0.03089722  0.070222762

L -o.u5287395 0.25982516 -0, 0027506313 -0, 00L0L81291

5 0.16390206 -0.058972772 0. 000087612 ~0.00032670117

% The coefficients in this table were camputed by Nomman R. Candelore of
Bettis and transmitted by private communication.

(F.5)
(F.6)

F.7)

(F.8)

(F.9)



~q

For xmz 5.0 : e
s 0.5 ' (F.10)

Knowing ’_c.hé multigroup values of 7™ and H™, the following few-group quan-

tities are to be computed.

| o }
,Zv,u o inV-l,u<Inz§nv,u 1+ otl)-‘ ﬁz | .
m“’"l uq%<Vu la-Sb ,\/Z
and - ) g™ Fxg -- :
g et TRy,
mv’l’ﬁ<§<mv,u 1 *'Sb \ﬁ'—,{m

where 8b‘is an input parameter. (See Card Series 000001, Part Two. )
In addltlon, flctitlous diffusion coefflclents and absorption Cross sections

are to be computed in the following manner.

Vau (® -l)VpU. h 'banh(Zl-,kv’u) l

P sinh(hk"s%) (.13)
. ) ‘ s

where k% =v1 cosh™ —(9-1—2-‘-,-_- (F.1k)
2t (8,77

’ . v,k v,k ‘ -

and (@l)"’k = A ; z._ - (F.15)



‘k vyk 7Vsk
(@2)\7’ = H > Z

.The parameter h is an input quantity which is the mesh .size in the absorbing

region. (See Card Series 000001, Part Two..)

Weu 2p¥su - Vs ! <y
(Za) 2= o= _h—z_— cos_h(hk %)y -1 , (F.16)

If U5 g%l ie., Yo% > 100,

DY = 24(® )"0 - (Faan)
' Vyu Vel | . -
and ()" = _Z_t._ ‘ | ~ | (F,18)

If HV,U. = ,ZV,U.,

po% = 0  (F.19)
' ' v, u
and (za)v,u = _g_Zh_’__ . (F.20)
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PART TWO
PREPARATION (F INPUT

A, INTRODUCTION

A job, as described by BKS (Ref. li), as run by MUFT=5 can result in the pro=
cessing of one or more cases each of which is a cémplete MUF T-5 problem. Regardless
of the numbez; of cases in a job there must always be present, in a deck of cards of
the first job, the following cardss

1) Accounting card.

2) BKS job control card.

3) Binary program cards (optional).:

4i) Filetape cards.

,._.5) Data cards. ' _ '
Thig -deck cpnstitute’s part of the input of a MFT=5 job. The rest of the input for
a job is supplied via a file tape which contains a library of data representing the

nuclear properties of isotopes which may be used in the job. (See Appendix B.)

B, THE ACCOUNTING CARD

The description of this card is found in the memorandum on the BKS Sequencing

System (Ref. L).

C. CONTROL CARD

Column 9 If the binary program cards for MUFT=5 follow this card, a "C" should
be punched., If the MIFT-5 program is to be taken fram the BKS System program

library, a 9T" is punched.,

Columns 11-15 "MUFT5" is punched,
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Columns 17-32 "23xxxocooxxxAAJL, ﬁere}; x can be blank (8) or iy or 5,

x = k4 in the colum of the card which corresponds to ‘the number of the library
being used (O through 9; see Section F) indicates that this tape is a "library"
tape as defined by BKS and the identification of this tape is founci on this. con-=
tro_l card after the data=sele‘ct chara,cter=codea_ x = 5 in a column indicates that
that tape is a “file" tape as defined by BKS and the idgntification of it is found
on a filetape card (See Section E). The remaining ;cmcolunl;xs for which there are
no library or file tapes are blank, i.e., A. Library tapes and filetapes must be
output file tapes of either MILC1l or MILC2 (See Appendices B and C, respectively.).

Columns 33-80 Infommation punched into these columns will vary with the com-
puting installation, that is, the data-select-character code for printing and the
library tape identifications.

This control card is not present for subsequent MUFT-5 Jjobs,

D. BINARY PROGRAM CARDS

-

) ‘This is a deck of cards which the a.uthor-assumes accompanied the distribution
of this memorandum. This deck is included 1n the job only if there is a ®Cw
‘punched in ¢olumn Y of the control card (see previous section). This deck is
o_mit‘bed if a "T* is punched in column 9 of the control card and is omitted frem
all the jobs after the first job of a set of consecuﬁive MUFT-5 jobs on a BKS

input tape.

E. PFILETAPE CARDS

Filetape cards will vary with computer installation since they contain the
identification of the filetapes which may be specified on the control card (see

section C). If there are no filetapes specified on the control card, there are
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to be no cards specified here, If there are filetapes specified on the control
cgrd, the description and prdering‘of the'filetape:Cards which are required for

each job are fully outlined in the BKS memorandum (Ref. L).

F. ,DATA G&RDS

- There is a suggested MUF T=5 Input Form (éee Appendix A) which should be filled
lqut with'the required parameters for each case in order to facilitate punching.
This section will be a description of the quantities entered omn this input form.
Except for the title card, the only characters which should be entered into the
spaces on the form should be +; =, 0, 1, 2, 3, Ly 5, 6, 7, 8, or 9. The quantities
"half thickness"; "mesh sizel, "Sb"g'"Buckling", "#® and "L" are specified in

floating point fdrm‘such that a number which is written in: scientific fommat as
#0.ffeoof x 10%°
is entered on the form in excess=zero floating poinﬁ format as
HEooefs0

The space for the sign of the fraction has been omitted in all places except for the
fpuck]_.ing° The remaining parameters are fixed point quantities and are assumed ‘
positive with the exception of fhe isotope code numbers, i. (See Appendix F.)

The case number, ccc, which ié part of the series number of card series 100000
through LOOOOO must be thg same within a case bﬁt may be any three'digit number we
évée, this might be the composition number- of a spatial nuclear design cemputer
program. This case number will appear néwhere on the output pages, therefore thé

author suggests that it be included as part of the title card information.
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Title Card All of the alphabetic and numeric infommation which is punched
into this card will be printed at the top of every pagé-of output for “the case |
described on that form andvall subsequent caseé of that job until -another of ‘these
cards is encountered by the program at the beginning of a case, at which time the
new title card information will replace the old title card information. The author
recommends specifying a unique title card for each case and using the first eigﬁt
columns after the asterisk for a problem number, althoﬁgh the disregard of either

of these recommendations will not cause a discontinue of the job.

DimensionCard 000001 This card will be referred to as a dimension card. This
card is specified only for the first case of a job. All of the parameters of this
card will be.the same for every case of the job,

1) Total Number of Multigroups (M), fixed point quantity; this must be the

same as the total number of multigroups in the MILC=l library (See
Appendix B.).

2) Multigroup Breakpoints for Few=Group Editing '(’mlS’3 and m2”3)9 fixed

point quantities; 1 < mlé>3<-m293 <M = m393; mnls3 <y (See Appendix B.).
3) Edit Number Check the edit desired (See Part Four.).

L) Use Library No. Fixed point integer 0, 1, 24 ofo; or 9. Corresponding to

{ this number, a librarytape or filetape must be properly requestéd on the
control card (See Section C.) and, if necessary, filetape card (See
Section E.).

5) Approximations One of each of the pairs of approximations must be checked

indicating that the corresponding number is to be punched in the card.
(See Part One, Section B.).

6) Blackness Coefficient Edit - All three quantities are floating point numbers:

‘half thickness of plate (t), mesh size in plate (h), and 51f (See’ Part

One, Section F.)
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Library Card 000002 This card will be referred to as the library withdrawal

card. The isotopes identified by their isotope code numbers, i, and ﬁhe source
spectrum identified by its spectrum number, s, must have information corresponding
to these numbers on the tape called for by the Library No. of ﬁhe dimension card_
and the BKS control card and filetape cérds° The fixedlpoint isotépe code numbers
must be entered in ascending order. The program will construct in core storage a
custom made library for the job from the data read off the library tape. All of
the information for the isotopes requested by this card will be read off the tape
and included in the job library.

At this point it would be well to state a program restriction which must be
met in order to insure that a job may be correctly processed.

There is a large section of core storage, 21,000 wbrds, whiéh is set aside for
use by each case and by the job library, (CS)c and (CS)X’ respectively. The amount
of storage occupied by these two sets of data must meet the following restriction.

(CS)( + (CS)CS 21000

The amount of storage occupied by the library (CS)K is dependent upon the fol-
lowing parameters.

1) M, the total number of multigroups.

2) L, the first multigroup with resonance data.

3) U, the last multigroup with inelastic scattering matrix data.

L) Iy, the total number of isotopes'in the job library.

5) ‘I(A? the total number of isotopes in the job ;ibrary with absorption

resonance data.
" 6) IXF’ the total number of isotopeé in the job library with fission=-to=-

absorption ratios.
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7) Iy, the total numbé;/of“isotopes in the job library with ‘inelastic

scattering matrixrdata. The amount of storage for the job.library

can be computed firom

(CS)g = (1 + 3)I( . f[éu;(M -L 1) + 1] i;/»(A + .’[8’(14 =L % 1) + 1] L

+ [jU(U - 1) +'.J ‘;- +
ekl A 8

The amount of core storage occupied by the case (CS), i3 dependent upon some
of the above parameters and I, the total number of isotopes in each case, and can

be comp_uted from
CS = I 1M - 3(L -1 —i I 4+ 1M = 5| 4+ U ( U o 1) 4+ 6

For example, in the multigroup library which is in general use at BAPL, M = 5L,

L = 26, and U = 25; the above equations would simplify to

(CS)y = SU3Ty + 697Ty, + 233Tg + 30MTy + 62

and (CS)c = héSIC + 824

A tyﬁical job might have these values for the,job library dimensions:
Iy = 10, Ity = Ty I(F =2; Iy = 6. Then, (CS>K = 12643; and a case run in this
job using all of the job=-library isotopes would result in (CS)0 = S474. The total
storage is well within the limit of 21,000 words, (Noté: All numbers in the abbve
discussion ‘are decimal.) |

The remainder of the data eptered on the input form may vary between cases.

Each case after the first will be considéred to have the same input as specified
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for the previous case modified by the -input specified for the éurrént case, Only
‘those changes from the previous case need be specified, with the exception that
Le-factors of an isotope for groups L through:M must always be specified when changing
any L-factors for that isotope. - All of the case numbers, ccc, contained within a
series number must be identical for a given case. Each case is folloﬁed by a blank
qard,‘ The program interprets the input for the first case of a job as modifications
of a fictitious previous case which had as its inputs
1) The information on the dimension and library withdrawal cards which are
- supplied for the first case, h
2) B2 = 0,
3) N; = 0, for all i in the job library, in both the MUFT-5 medium and the
absorbing plate which is associated with the blackness edit,
L) L?’k'm_l, for ali eight resonénces of every multigroup within the
resonance multigroup,range for each isotope that has resonance data in
the job library,
lccOl Buckling (B2). A signed floating point number within the ranges:
1050 < B2 < 10759 B2 = 0; 10750 < B < 10°°,
2cccOs Isotope code numbers; i, and number densities, N3, which aré to be
changed from the previous case. The entries must be made in ascending order
according to code numbers. Ni = O eliminates isotope i from the case, Ny #£0
includes or modifies the isotope in the case. In every case at least one moderating
isotope must be included in the list of isotopes. Moderators are indicafed by
making the sign of the isotope code number negative. The pfogram.has no other means
of determining which isotopes are moderators in the computation of resonance escape
ﬁfababilities (See Eqs. B.13 and B.1l.). 'The number density of a moderator should

not be zéro. The first five isotope entries are made on card 2cccOl, the next five
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on card 2ccc02; and the last five on card 2cccO03. There -can be no more than three
2ccecOs cards. Specify only as many as needed and use 6nly as many  spaces on-each
card as needed, leaving blank the unused‘spa;:es.

'3.pccnun Resonance Self Shielding Factors (See Part One, ‘Section B.). These
factors can be specified ohly for those isotopes which have absorption resonance
data in the job library. -The lethargy range under consideration as far as resonance
data is concerned lies within and including the multigroups L and M. . (See Appendix
B.) Every multigroup within this range is assumed to have eight résonancé peaks.
for each isotope. Different L-factors can be specified for each resonance peak of
an isotope or one L-factor can be specified for all fhe resonance peaks of an iso-
tépe. In the first method the values of mm in the card series number start at L and
run through M for an isotope i with the L-factors for all eight resonance peaks
_ being entered in floating point format. In the second method only one card is
specified for the isotope i with only one L-factor and the value of mm = 003 the
rést of the spaces are blank. If the isotope is a moderator, just the :code number
i, not =i, is entered in the space for the isotope code number. The factors must
be specified in order according to i. Due to space limitations more than one form
may be needed; indicate on the additional forms that they are 'a. continuation of
that set of data from the previous fom. Enter the Blackness Coefficient Edit input
on the last fom of a case.

LhcccOl Blackness Coefficient Edit. Entries on this card describe the compo-
sition of the absorbing plate and must follow, in general, the same ordering rules
as the 2cceUs series. If the isotope i, is a moderator in the MUFT=5 medium, its
code number must be Ii)ositive, All isotopes must have data :Ln the job library,

Entries here in no way alter the entries of card series 2cccOs.
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PART THREE

. OPERATING INSTRUCTIONS

A. INTRODUCTION

Since MUFT=5 was programmed such that it would be run under supervisory con-=.
trol of the BKS system; all operating instructions concerned with arrangement of
input decks and computer operations will not be diécussed in this memorandum,

because they are thoroughly outlined in Reference l.

B. PUNCHING THE INPUT IECK

Punching of the BKS cards mentioned in Part Two, Section A, is deécﬁbed in
Reference i,
11‘h¢ data cards are punched frorﬁ the input form and must be retained in the
order in which they are punchéd° A blank card follows the last card of each case,
’_I'he MUFT<5 control cards -=- dimension card and library withdrawal card -- are
punched in normal reading order. Each series number indicates the start of a card.
Only tirle spaces which have been filled in should be punched. Entire rows which
are blank are ignored. The description of the format of the data cards, the con-
stitution of the ‘varj.ous fields of a data card, and the procedure for punching the

cards is outlined in detail in Appendix F.
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PART FOUR

DESCRIPTION & OUTPUT

A. INTRODUCTION

_The_pn;y form of output available at the time of the writing of this memorandum
is~§hémprint¢d page. . After the basic MUFT=-5 pfébleﬁ has been solved (See Part One,
Seétiops B and C.), the input for that case is edited. The list oq<iéotopes which
have nonzero number densities are assumed to have been specified as input for that
case, For the isotopes‘in this sublist the L-factors of those isotopes which have
absorptioh resonance data in the job library are printed.

The program then proceeds to obtain the few-group results specified in Section D
of Part One based on the multigroup breakpoints specified in the input. The few-
group quantities are computed for three schemes, } o

Scheme 1 One few-group, which includes all of the multigroups from multigroup
-1 threugh multigroup M.
| Scheme 2 Two few=groups, which include in the first few=group the multigroups
from multigroup 1 through the multigroup indicéfed by breakpoint 2 and in the
second few=group the multigroups not included in the first few-group.

Scheme 3 Three few-groupsy, which include in’ the firét few=group the multi-
groups f;am multigroup 1 through the multigroup indicated by breakpoint 1, in the
second few=group the multigroup next after'breakpoint 1 threugh the multigroup
indicated by breakpoint 2, and the third few group which is the same as the second
few=group of scheme 2,

After this computation is completed, all of the few-group results are edited
for printing off=line, |

At this point if the edit specified for the job is Edit No, 1 (See Card Series

000001, Section F, Part Two,), the editing for the MUFT-5 portion of the program

27



S
NG

is completed and the program will move on to detemine if the blackness coefficient
edit is requested for this job. If Edit No. 1 is not specified, the program will
process, for prlntlng, the multigroup values of the fluxs current, and net slow1ng
down densities., At this point if the edit specified for the job is Edit No, 2,
the editing forithe MUF T-5 portion of the program is complete and the program will
move on to determine if the blaékness coefficient edit is requested for this job.
If Edit No. 2 has not been specified, the program will compute énd process for
printing isotope dependent few-group and multigroup quantities for every isotope
which is listéd at the beginning of the edit as input, for all three few-group
»schemes, After Edit No, 3 has been completed, the program will determine if.the
blackness coefficient edit is requested.

If Edit No. L is requested, the same information which is normally edited when
Edit No., 3 is requested will be edited except that all of the multigroup results
normally edited by Edits No. 2 and 3 will be omitted. \

If tbe blackness coefficient edit is requested, the input for the blackness
coefficient edit is processed for printing off-line at whicﬁ time the program will
scan another set of number densities for all the isotopes in the job library to
determine which isotopes make up the absorbing plate. The computation outline in
Section F of Part 1 is perfonned, The resultant multigroup spectra and few-group
quantities, for all three few-group schemes, are processed for off~line printing.

. The program proceeds to the next case, if there is one.

The followingisections will list the titles which appear on the output pages
for each of the edits., After each title Will be a reference to the definition
or equation in this report which déscribes the quantities printed under that

title on the output pages.
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C.

EDIT NO, 1
"DIFFUSION CONSTANT® 9

"MACROSCOPIC CROSS SECTIONS"

A BSORP TION" - s
WREMOVAL " | | 5
"N -F ISSTION® , | )

""SPECTRUM INTEGRALS"

1 SOURCE 1] ' 5
) "FLUX‘" s
"CURREN T" s

W LUX<-WEIGHTED CROSS SECTION INTEGRALS"

"4 BSORPTION™ ’ ,

" UF IS SION® S,

" ISSTON® ,
WNON-ABSORPTION PROBABILITY® ,
WGROUP AGE" ,
"AGE ~TO-THERMAL " - ,
EDIT NO, 2

WMULTIGROUT' SOITEOTRAM

FLUX" | ,

"CURRENT" A ,

WNET SLOWING DOW{ DENSITIES"
'wISOTROPICH : R

YANISOTROPIC" s

Eq. (D.11)

Eq. (D.12)

Eq. (D.15) through (D.17¢)

Eq. (D.1h)

Eq. (D.10)
Eq. (D.6)

Eq. (DQ?)

Eq. (D.8)
Eq. (D.1)
Eq. (D.L)
Eq. (D.18)
Eq. (D.19)

Eq. (D.20)

Eq. (C.1L)

Eq. (_c.,15)

Sum over all the isotopes, i, of the
quantity defined by Eq. (C.3c).

Sum over all the isotopes, i, of the
quantity defined by Eq. (€.5).
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D, EDIT NO, 3 . .

"MULTIGROUP SPECTRA"
"SMOOTH ABSORPTION™
"RESONANCE ABSORPTION"
"NUF ISSION®
"F ISSTON™

"SLOWING DOWN DENSITIES"
nISOTROPICM
"ANISOTROPIC"

"SPECTRUM INTEGRALS"
"SMOOTH ABSORPTION™
"RE SONAN CE - ABSORPTION"
"NU-F ISSION"
F IS SION®

%MACROSCOPIC CROSS SECTIONS™
"SMOOTH ABSORPTION™®
"RE SONANCE ABSORPTION!
"NUF ISSION™
"F ISSION™

"MICROSCOPIC CROSS SECTICNS®
"SMOOTH ABSORPTION®
WRE SONANCE ABSORPTION®
"WUFISSIONH

WF ISSION®

30

Eq.
Equ
Eq.

Eq.

Eaq.

Eqg.

(E.3)
(E.L)
(E.1)

(E.2)

(C.3¢)
(€.5)

Numerator in Eq. (E.7a)

Numerator in Eq. (E.8a)

Numerator in Eq.

Numerator in Eq.

Eq.
Eq.
Eqg.

Eq.

Eqe
Eq,

Eq.

(E.7a)
(E.8a)
(E.5a)
(E.6a)

(E.Tp)
(E.8b)
(E.5b)
(E.6b)

(E.5a)
(E.6a)



E. BLACKNESS COEFFICIENT EDIT

WF ICTITIOUS®
"DIFFUSION CONSTANTY . ; Eq. (F.13), Eq. (F.17), or Eq. F.19)
"ABSORPTION CROSS SECTION™ s Eq. (F.16), Eq. (F.18), or Eq. (F.20)

"AVERAGE BLACKNESS COEFFICIENT"
NZETA® s Eq. (F.11) ~
"ETAM s Eq. (F.12)

"FLUX-WEIGHTED BLACKNESS CCEFFICIENT INTEGRALS"

WZETAN
"NUMERATOR" s Numerator in Eq. (F.1ll)
"TEONCMINATOR"M : , Denominator in Eq. (F.1l1)
WETAM
"NUMERATOR" | s Numerator in Eq. (F.12)
"’mNDMmA'IbR" , Denominator in Eq. (F.12)

UMULTIGROUP RESULTS"
#QPTICAL THICKNESS" ; Eq. (F.1)

"BLACKNESS COEFFICIENT"

nZETAN , Eq. (F.2), Eq. (F.6), Eq. (F.8), or
Eq. (F.10) .

"ETAM s Ba. (F.3), Eq. (F.7), Eq. (F.9), or

' Eq. (F.10)

F. INPUT FORM EDIT

At the end of every job there will appear input forms which have been partially
filled in with data from selected cases of the job. The input forms are exactly .
-those "ACROSCOPIC DATA FORM" input sheets which are part of the specification of

a WANDA, PDQ, CANDLE, TURBO, etc. problem. (Ref, 6) The edit will have filled-in
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the series number and the few-group D, I, Zp, and vi, from the cases which did
not have zero for a case number (See Part Two, Section F.). The seguence number
entered in the form will be the same as the case number, The" subseriés number
entered in the form will be the few-group number. The cases will apﬁéar in the
order in which they were processed. The columns headed "KAPPA FISSION" aﬁd "CoMPp. v
will be blank. A:row will be skipped for the insertion of thermal constants.

Three forms will be edited, one fom for each scheme, As many foms as necessary
will be printed for each scheme. As many as 122 cases can be treated in this edit,

If all the case numbers are zero in a job, this edit is skipped.
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APPENDIX A

MUF T-5 SAMPLE PROBLEM

~ The sample problem in this appendix is designed.to display the types of input
wﬁ;qh_gan_bgispecified and the.fonnat of the output. .The problem does not'repréa
sent any part of a reactor or experimentceither in existence or proposed.

The Sh-group library which was used to run the prbbiem is exactly the 1ibrary
d§§gr§pedlin the Bettis Laboratory Report, WAPD-TM=-22l, "SL-Group Library for P-1
Programs" by A. F. Henry, April 1960, |

?he_pngupage printout which follows the input formm is an IBM=LO7 listing of
the cards which should be punched from the iﬁformation suppliea on the input fom,

The first card of the deck is the BKS accounting card (See Section B, Part Two.).
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Io-DATE ) MUFT - 5' ' Requesfo'r
J . ) K.P

Title Card I o . .
*1]&‘210&013 lololbl’ Il ASLA MF 1L} 1 |P|R101B1L1E‘ML 1F LOARI AWAA.'P‘Dl"T]M"nZAlnal 1 | TE S N TP W S N B W W | L
ase No. . L ’ .

Remarks -
Cimension Card { Specify 00000! and 000002 for first case only ; omit both for subsequent coses.)

(0,0,0,0,0,1]. Total No.of Multigroups [5 4 Multigroup Breakpoints for Edit No.{cHECK oNE) b ——
- Few-group Editing . 2

3 =

- Approximations ( Check ene of each palir) "~ ickness Coefficient Edit 4
) t . nick i o
Library Py Not Seleagut-Goertzel 1~ Half . nic nes!s Mesh Sazez . Co
: : 8 2 Selengut - Goertzel 2 O w1 B +0] 8

Library Card { List L for isotopes fo be wsed in ony of the cases, in ascending orderaf ) s . Spect
- - ource Spectrum No
[01010101012101011IOAQ-6IO|017 ]110121111 1811 .2101112191 F I I Jot [ 13 l 1t l TEY L Lo Ii 2 [ 1 IJ Used for every OGS

H b4
Buckling (Bz’ [+lll 14 8 ¢ 1 ) ¢t 1 I-IBA'J

Case No -
i=lsotope Code Numbers N=Number Density ( Enter in ascending order of | ) : . - )

_Case.  r j N & ¢ i N i N 2t N - N *
2,0,2,2,0,1 IOLOI1 668 , 1M1]+0,0612,3,4,5,61-2}+0,0,7{7,8,9,0,1)~2]+2,0,2 3.3:8) 4 p=92§+,2,1,8{3,3,3,2,3 =43
210121210|2 +111210 2 21212121-”“ L1 PO T B I B | L 1 [ES NS T W O | Lt 3 TR T N W I | [ S} FIR W S T I
2) 41 03] ¢ 4 ) 161 [ PR T A 1 O AR T O OO N B A IR I 0 TS U N N O TN U0 T O I T N B M
Resonance Self Shizlding IFactors If m the group no.=0, first L same for all resonances of i ; enter in ascending order of i.

Goee W Le L e L ¢ L ¢ L L2 Le L e
310121210101L1|8 91617|6l*l0 [ Y | PR T B | PR N I | PR W W B | s 1 1} [ N B | NS I |
LIS 11 111 11 TSN NS B | U A | M N I | L b1 I T I | | S T | T
3, 120y 13 TR B | PR S L | a1 11 U S B O | [ B | RO T I | A | I W I |
3; v 14 1 i P I T B | [ I B | A T T B | IR | § R N T | p 1+ 2 1 1 PR O I | J I T |
Sy 11 11 1 12 11 T O T I | 11 TS B | a1 11 it 1 11 PR B T I | TR S T | a s 1 1t
3p v a4 11 TS0 N W I | t 111 [ | A | [ S W | a0t ¢ [ I O | [ T O |
3 44y L1 [ W W | PO W T I | PO S I I | [ I | £ 10 )t T W | 3 1 113 I |
3 111 L8 I O O e § (U B S | 1 ¢t 11 | O I | 211 41 [ DO S O | T W | TS W |
TR S I I I | | . | IR T S | I I | L 1t Ly n‘ 11 P S I A | 11§11 2ot
-TENEN SN R BN S I TR S I | S B | O I B B | RN B | TR O S | I N T | PR I I |
3 111 11 [ S B | TR | ' T e | PO B B | 11 11 PR T O | I N I | [
3 41 1 I T I | U N I | I I I | TN S N S T SO G S I I I I | T T | T T S |
(3, 111 1 U I | Y W T | 1 11} 1 I Y T | 4111} O T | (R I |
L (I 1t f ! O O I U I | O T W | [ O S I I U U D I I T O TS I I |
Blackness- Coefificent Edit { Enter in ascending order of i ) : .

Cagse r N ¢ e i N t ¢ i L N ¢ e N

l—'~_\ - - - - e - 2
li101212lol'|[+111219[33|2l1l0|-121LL‘I I 11 :llln 14 ll [ T S I | I lll]lAll 1 I'lll 11 I [ | llllJ
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1200300568 MUFT5 BOHLH
$12003006> SAMPLE PROBLEM FOR WAPD-TH-218
000001 1541109252310 15101+155+0,1+1
' 0060025060150065007:102511851205129s1
102201,41-3 | | |
2022015-G01+668515+006523456-25+007578901=25+1025334-15+118511111~3
| 202262,#;20.22222fa i o o |
. 302206x11899676+0

1?02201,»'129,3321'0-2'
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012003006, SAMPLE PROBLEM FOR W2DaTMs218 A 120030668 MUFTS ROHLH

54 MULTIGROUPS WITW FEWsGROUP BREAKPOINTS AT 10 ANp 23
_ _ EDIT NUMBER S LIBRERY NUMBER 1 |
E4, NCN=SG APPROXTHATION
"SOURCE SFECTRUM NUMBER 1
BUCKLING = 1000000003

TSOTOPE NUMRER DENSITY

-1 26800004
6 234560-02
? 78904002

102 334000-04

118 111410-03 .

120 222220-0¢4
RESCNANCE SELF SHIELDING FACTSRS .

TSOTOPE NO. 118

L = 9676eC0 FOR ALL RESONMNEES

TSOTOPE NQ, 120

L & 10004C1 FNR ALL RESONAMCES

Feg, 7, 1964



LE

FEW
GROU®
1
2
3

b
2

SCHEME

X

NN, AA

-

“FE
GRO
1
2
3

1
2

T 642003008, SAMPLE PROBLE“ FOR WAPDaTM:218

FEW GROU

ABSORPTION
151871.02
231402503
77045102

889908.03
77045102

31222602

SPRECTRUM INTEGRALS

SOURCE
754650000
248175000
000000#00 .

99982500
000090'00

996825400

P RESULTS

MACROSCOPYC CPOSS SECTINNS

REMOVaL
118049400
149915400

' 148381600

7867446401
1483804060

488991401

fLUX
827399+n1
658133401
831890401

1225334n2
631890+01 -

291742402

NY=FISSION
37494403
45179403
687831002

341428608
68783102

254452«02

CURRENT

110305400
58474001
290712.01

188779400
290712401

197850400

FLUX-WcIGHTED CROSS SECTION INTEGRALS

pIFrUSION
CRANSTANT
17581201,
888483400
460606700
131291401
48006730
103185+01
u
UR  SCHEME
afF 3
ofF 2
aF 3
aF 2
afF 2
aF 4
A
aF 3
[>1 2 1
aF 3
aF 2
AF 2
LI
Few
GANUP  SCWEM
. oF 3
> or 3
¥ oF 3
+ or 2
> or 2
¢ oF 1
SEH
3
2
1

RSORPTION NU-FISSION FISSION
952837~02  235238-02  846195.03
165454w02 29734302 119922002
48684101 43463401 176824401
111829%01  532579-n2 20454402
4g8841e01 43863401 176824401
998670201 487892-n1 19727801
NON®ARSORPTION  GROLP
E PROBABILITY - AGF
087208400 147035402
998326400 - 591704404
950639400 294758401
988792400  14915Fe02
950639400 204754401
939981400 108352402
EME AGE-TO-THERMAL
199153¢02
19850802
198317402

120630068 MYFT8 AQH MW

FISSION
134873203
182245403

27983402

15911003
2798348402

10288702

FEBY.

7

1981



gt

¢12003008, SaMPLE PROBLEY FO® 4ARD~TM:218

MULTTGROUP

FLUX
241449400
68398900
14182901
212954401
Jp2s47.0y

430744401

J19584enY

"390493e61

347352401
301531491
3409683421
2251044401
183483401
266462001
1%2388+01

T 175604408

132282401
134352401
11311789401
106604401
9&0143e09
818861400
764006400
739382600
728172400
719106RenD
731523+ 00
707365400
713450660
701425490
711078400
70035190
7412b6R«00
69697700
70608700
667378409
703219400
695395400
6$30963,49
6922723070
660433400
688719«00
688A25400
680n61e00
6802952450
681468400
6R3092400
679807030
681079400
678141400
673701400
664963400
6B8N50eny
644182400

MULTYIGROUP SPECTRA

CURRENT
75356302
188RGNa0Y
347277-04
443061014
5522940
8363610y
58449101
569374=04
44007SaNy
35502001
40510804
287498an4
1689¢8a0¢
23688901

169815.04¢

16137901
12727804
11422809
94487002
821985%5.02
70602552
55258402
42397202
38047512
385157=02
347482-02
352250-02
345196402
3358062
33091402
32795802
322470=02
32267502
31868302
319744en?
33680402
31709902
31406902
31478ne02
31382702
31237302
.33171%=0?
31095302
30R75%en2
JCB83IG0e02
30739%5e02
307540an2
80620302
305825an2
30440302
301417802
29785302
292247%=p2
283197en2

ISOTRCPIC
4238628=02
18080%-01
Sn308E-01
1n955¢C+00
19589F+00
297346+00

4nR93I4400 .

595496+00
61217t 00
695635400
76545¢400
821733400
RES5IFR 400
£9934rs 0
923152400
043627+00
957108400
066685+00
973413400
978063400
983264400
98560¢+00
98658%ep0
0ps77%+00
986576400
086237+00
98581¢+00
98532F«00
98473%e00
683916+00
$a286%400
9a14ar+00
980695+00
979794800
978949400
97788r«00
976816+00
975127+00
97238%400
970646C+00
967529+00
946172400

963416400

98000¢¢00
957251430
95513%400
95392F+090
951889400
951728400
94923pP00
947811400
94450900
94097r¢G0
93760F«00

120630068 “yFT3 AgH| W

NET SLOVCING DOWN NFNSYTIES

ANISOTROPIC
72446104
27%127+03
68900503
12324902
196445202
‘333181202
388643=02
452200902
469127902 °

© 46830902

513035202
50601102
449553=92
47119702
45408202
45100402
43280302
41982202
40040302
381322«92.
349495=02-
313051=02
27274502
249304+p2
238989902
221045032
21541702
21147502 .
20892402
20482102
201975=902
19885992
198078-02 -
9677702
19600102
19505602
19440502
19337702
192R10=02
192¢at=02
19154802
49098302
19043732
16944102 -
189018e=02
188408902
18801902
18740692
187045902
18684202
185949902
18507502
18361692
18200502

FEB,

7

1961



12093008, SAMPLE PROBLEM POR WAPDe7¥s218 -

6€

ISOTOFE NC. et °

SMOOTH

MULTIGROLP ARSORPTION

LV

71143807
22822108
83423806
91255306
14487709
23499209
199232408
27554808
25401809
273532089
350491-08

»ULTIGROUP SPECTRA

RESONANCE
AESORPTYION

262099-0%

238297108

. 29853508

25831509
33914808
28784609
33128609
11062209
33754108
72924208
21784505
55645809
118839«-04
15030304
19064604
249215-04
1950104
4pnbR1=04
50509904
65787504
831879«04
81254304
€600546-04

£54000e04

231149=~04
83545104
034133-04
106008-03
119655«03
13523003
153078403
17119103
191979903
220578«0%
24923703
28162503
219444203
36260403
40917003
460066-03
§17072«03
70137203
76447703

£000N00end
0000000
600000430
60000090
€o0000+20
00000000
Go0p00«30
€n0000«n0
G00000en0
tp0on0end
60000040
Co0600enD
60000000
C00000400
¢000n0«n0
CN0000e0G
60000000
200000+n0
600000490
&00000en0
B00N00e8C
40000990
60000000
60000090
BO00N00
Co00NGen0
5000NN+00
0000000
600000400

NU-FISSIFN
0rON00+ED
070000+F0
0a0nN0er0

0100n00¢F0

020000400

0-02004F0

0rON00SL0
0n0N00eFD
0~0n00et0
0~0n00+r0
0rGn00er0
0r0n00+*F0

T 0°0000er0

0~0n00+rD
0n00004"0
0rOn00«rD
020000+00

0n0000et0 .

0-0n00¢F9
02nnQ0*P0

6n0n00erD”

orponnGero
0c0000¢r0
0rgangere
0000070
020000er0
0~0no0ero
0rp000+nD
0r0n00«F0
0rQnOO+RD
0r0R00+R0
0n0rGGer0
0a0p00er0
0nr0N00R0
6r0p00%F0
6ron00en0
0n0N00«FD
0r0noOstO
0r0r00+F0
0ronoQero
0~0n00sr0
0r0n00+D0
0r0000*F0
0ro000+L0
0r0n00er0
0rQ000T0
0rpNOOero
0r0n0CerD
0c0000sND
0r0000er0

0r0000eP0 -

0~0rc0er0
0rp000*F0
0r0n00+"0

PISSINN
900000400
000000400
000600400
000000400
000000400
00060000
000000400
000000409
000000409
000000400
000000400
000000400
000000400
n00000e00

00000000
000000400
000000400
2006000600

. 000000600

000000600
000000400
000000400
000000409
000000400
000000400
000000400
000000400
n00000+00
N0000Ns00
000000400
000000400
000000400
000000400
000000400
000000400
000000400

-000000400

00000000
000000400
000600400
000000400

002000403 .

000030400
000000400
0000600+00

000000400

000000400
nN00000«00
000000400
000000s00
N00000e00
000300e00
000000e00

1200309638 MyFTT RONLNW

" 000000400,

FEB, 7, 196%¢
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ISOTOPE NO,

1
MUL TTGROUP

D NI A A D AD bR ia e b A b 4 g s
VSBGUNHEOOBRNPERLUNHO O®DNCNSL N

N AN NS
@~ >

N
(=1 3
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VCE N NLUNEOO®NC U S GN -
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=]
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.#12003006, SaMPLE PROGLEM P02 waPDer¥s218

SLOWING DOWN DENSIFPIES

ISOTROPIC
34766R«02
15678201
4464695nC
92671502
159311400
29377900
347444400

481414400

556746400
631538400
747571409

77353200

776451400
89542300

88378600

930472400
928374400
95233300
95112700
96082000
970757+00
969102400
969332350
974255400
973688400
949444400N
975524400
96904400
972876400
98793R¢00
97026300
965782400
987610000
964484400
965454400
98312R00
963097430
940692400
958691400
994314000
93390600
95181600
946R5RL00
945972400
943386400
94118700
943181400
938122400
936910600
935577400
934167400
931192400
927651400
924822400

ANTSOTRFPIC
724161004
273127a03
689095403
123269902

1198445402 .

3331815302
38a663002
"452280802
469127902
460599902
513035302
SNs011e02
449553502
471107402
454082002
451094402
432803802
416822802
4a0n193502
38132202
349115e02
313051502
272745202
249394,02
238089402
221045502
215417302
211675802
208924502
206821s02
201975402
198859a02
198078802
196777802
196091402
195056902

© 194405802

19337702
192810502
192181502
194568002
1909683002
190437502
189641902
1R9018502
186408402
188019502
187496302
187065802
1R¢562s02
1A5949402
185075602
183616502
182005402

120630068 MUFTS AW W FEBy 7, 1961
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12033006, <A

MPLF

PROBLEY FOR WABDeTHMz218

T 1SNTOPE NO, 1

FE
G~ 0

[FRVESS

N -

W
up

or

sc

SMOOoTH
ZME  ARSNARFPTION
156128~04
83091904
59058602

98704704

590588-02

80045902

ISO™CGPE NO, ei

FEW . SMO0TH
G2aUP SCHEME ABRSNROTION
1 0F 3 24884909
> ofF 3 12625404
3 oF 3 93463703
1 0F 2 76781209
2 oF 2 93463703
1 oF 1 31315603
ISNTNPE NO, =3
FEW SuonTH
G3inUP SCHEME ARSARPTION
1 0F 3 17252834
2 ne 3 18806303
3 0 3 139916801
1 o 2 11494203
2 0DE 2 1399161
1 OF 1

468801402

SPECTRUM INTEGRALS

RESONANCE

ABSORPTION
000000420
60Co00e00
GD0GOO«DD

000000400
000000400

000000400

MACROSCOPIC CROSS SECTIONS

RESONANCE

ABSORPTION
600000e00
600000400
‘000000+00

000000400

000000400

000000400

MICROSCOPTIL CROSS SECTYONS

RESONANCE

ABSORPTION
000000«00
000000400
000000400

600000400
00TOR0+20

000000490

NU-FISSIEN
6non00+FD
0ngn00+80
0nonooern

0nONOONO
0n0n00ekD

0nonooetO

NU-FISSICN
0n0N00+*0
0nDN00*PD
0n0Nn00+R0

000000400
0nQo00er0

0n0n00+t0

NU-FISSIfN
0ngn00«r0
0r0nNQ<ED
0n0000e«PO

0nOngoero
0A0n00+P0

Gngn00eto

PISSIAN
000000400
000000400
000000400
000009400
000000+00
000000400

PISSEAN

120030068 MOFT5 BOWLK  FEB, 7, 1961

000000400 .

N60000+00

000090400

000000400

000000400

0000004990

FISSInN
000000400
00000000
000000400

000000+00
000000400

000000400



2N

*12063006, SAMPIF PROBLE“ FOR “aPD-THM:-218

ISOTAPE NO,

.6

SMOOTH

MULTIGROUP ABSORPTION

35
36
37
38
39

a1
€2
e3
44
45
26
47
48
9
89
51
s52
s3

54

113338-04¢
16043404
12473304
0un030e00
000020490
00000000
0300036e00
000090+00
000000«00
050000«00
00000000
000000e00
000330400
00003000
000000=00
000070400
00Nn020e00
000030400
000000+00
00003000
000030600
0000Cped0
00000000
00002000
000000e00
84332335
A5793pe05
82959895
A34968-0%
16452604
16679104
24641104
425126=04
1634A304
16583104
23447104
2476214
2440658«04
28524904
32473804
36438304
41445104
484572=04
51903404
85n723<04
47904304
262077=048
87499804
99R442-04
111348=038
12834003
142083-03
1648R 453
229137-03

MULTIGROUP SPECTRA

RESONANCE
ABSORPTYON

060p00*00
Co0p0C+n0
6g0p00+00
000000+00
6g0gC0+n0
000000+00
0000G0en0
000000+00
G00000+00
6p0000+00
6o0000en0
C00000e03
000000+00
C00000e00
GG0000+00
£00000en0
500000+00
Co000N+00
000000490
600000end
050000490
000000e00
000000+00
000000400
060000690
000000400
000000+00
00000060
000000400

NU-FISSICN
0~0000+F0
0~0000et0
0n0N00+FD
0nDnNOeroO
0r0n00sr0
0rgn00sPro
0rDn00enD
000000+C0
0n0000eP0
0n0n00erD
0r0On0OerO
0nDNOOSRD
0r0n00er0
0npgno0enrn
0rpn00er0
0n0000+00
0n0n00«FO
0a0nooeto
0nogn00+t0
0n0N00+RO
020000ef0
0n0OP00SFED
0n0N0OQ+rD
0ronO0OQsFD
0ron00+P0
040000%10
0~20000+F0
0n0GO00+r0
0neN00<ED
0app00+Ro
0n0000«ED
0r0NCO*r0
0r0NOCeRD
0a0N00*TO
0ropooero
0n0000+10
0000000

- 0nr00004R0

0A0000+r0
0rpn0oero
0n0NOGerD
0nDn0OePD
0npnoOC*r0
0ngn00eP0
0r0nd0eRD
0a0n00er0
0ron0OePO
0n0p00*R0
0npno0er0
0n0NCO+r0
Bnonpogens
orpncOeno
0edn00erO
0n0NOOSFD

FISSYON
000000400
0000008.00
000000400
000000400
000000400
000000400
N00500400
000000400
000000400
000000400
000000400
000000400
000000400
000000400
00000000
000000400
000000400
000000400
000000400
000000400
000000400

005000400

000000400
000000400
000000400
000000400
500000400
000000+00

000000400

000600400
000000406C
000000+00
000000400
000000400
000000400
900000400
000000400
000000400
000000400
000C00eC0

0000008400

000000400
000000400
000000400
N00000e0"
000000400
000000400
000000400
000000400
000000400
000000400
000000400
000000e00
000000400

120030065 MUFTS ROW| W

FEB,

7, 1961
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42003004,

SAMPLE PROBLEY FO2 WAPDeTH:218

ISOTOPE NO,

s
MUL TIGR0UP

B I N o i el il
POOVONO VDN OOONGGAV L WA

VR
o N

[

DD DD ND A GAGHANINY NN Y Y
VONIPUVLWNHLOOY®NECEVRDLUHNFLOOYDNG VNS

n
(=]

A0 0
OGN -

SLOVING DOWN RENSITIES

ISOTROPIC
940872405
30539404
108084e03
194524403
30404403
55813203
18192n403
898%597a03
=139306e04
85192003

621490203

175R4703
886398003
397430a03
22619003
83957303
~111¢54a03
77742303
*»233385205
680014003
=17658304
69763303
*302270«03
95347103

*191220a04

77527903
48470304
882R003
21627003
98013303
J15186203
10012002

© 341555403

974222463
340452403
95668103
'371479403
94131203
37066603
934224403
36719803
93487603
365133403

920219=03 °

36508003
916R5103
374412403
397679403
37680603
892181403
36849703
87583003
344464403
83925R=03

ANISOTRrIPIC
non000500
rON000eD0
AeN000+00
£0p000e00
nne000e00
ninN00«00
noR00Ge 0D
nON0O0e0D
nenoo0e00
non0o0e00
R0n000e00
~0n000400
non0coe0o
n0N000eDD
nOn000«D0
non060e00
a0n000e00
nono00*00
nOn000e00
non000#00
noN000e00
a0n000«00
00000000
nop000+00

AONO00 00

06n00000
nO0n000«00
00n000+00
aOn00000
non000«00
aon000+00
a0nr000+00
npn000«00
nON00G+00
non000e0D
60000000
non000«00
non000e00
r00000+00
A0N0004+00
non0o0e00
£0n00000
anrnN0000
nON0000C
Aon000+00
f0n000e00
r0n000e00
n0p000e00
nonp000es00
noNn0pg0+00
Nen000ed0
nOn000e0D
00000000
ngn000e*00

120230068 MFTS AQWLNH

FEB,

7. 1968



i

¢12003006, SaMPLy PRDBLEM FOR WAPDaTM=218

ISOTAPE NO.

FrW
83nUP
9
2
3

1
?

ISOTOPE NO.

PFW
GINUP
1

N

ISOTNPE NGO,

FEW
BRI
1
2
R

q
2

[s13

StHEHE

ofF |

GF

of
o]

or

OF

. or

ne

nr
oF.

- oF

or
[3
nr

cr
CF

of

SCHEME

3
3
3

2
F

1

3
3
3

2

2

sc

1

6.

SPECTRUM INTERR2LY

SMOOTH RESCNANCE o

A9SORPTION ABSORPTION NU-FISSIFN
198545404  000000+00  OnQPOOSLD
000000400 000000400 0r0n00+¢0

162192402 00000400  0aGROOerQ
198545.04 000000400  0,0000%P0
16219202 00000604066  0-0aNd*ro
16617702  000600s0C 000000400
6 " MACROSCEPIC CROSS SECTIONS
" gM00Tu RESONANCE

ARSNRPTION ABSORFTION NU-FISSIEN
435233<9% 000000400 0n0P00«"0
007000400 000000400  0rONN0FO
25467703 000000400  040nN0+T0
310023-03 000000400 04000000
256677<03 00000000 0a0000+f0
8656669-04 000000400 0nCN0O0*FO
6 -MYCROSEOPYC CROSS SECTIONS
SwOOTW RESONANCE

4BSORPTION ABSCRPTION NULFISSIGN
27101902 000000430  0n0aNgeNO
096027000  0000C0s00  0r0NO00FD
100629463  0000G0+00  0ngA00+hD
13217202 600000400  0npnNO0PD
109429400 600000480  0n0000+%0
159487<01 000600400  0n00004RO

FISStoN
000700400
000000400

-000G000+00 -

000000400
000000400

000000680

000000400
0006G00e00
000000400

000000400
000000400

000000400

PISSYAN
000000400
000000400
00000040C

000030400
0000008400

000000400

120030068 MuFTS ROMLM  FEB, 7, 1961

PYSSTON - -



412033006, SAvMPLE FROGLEY FOP WAPDeTMz218

ISOTOFE NO. 7 MULTIGROUP SPFCTRA
swooTy  RESONANEE
MU TIGICUF £8SQRPTYION AESORPTION NU-FISSIFN
1 00000000 0n0n00+L0
2 00103000 : 06,0000+ 0
3 000000600 0r0n00s0
4 000000a09 0npn0gero
5 003500000 . 0r0000+00
[ 000000400 070N00+"0
7 00000000 . . 0eQn00+r0
] 00106000 0A0000+00
9 00000000 000000+ 0
6 60502pe00 0npnnNoerd
11 00007000 040000+r0
12 00500000 0nCnOO0+FO
13 00000000 Bran0gera
14 00000000 0r0N00+RD
15 00003000 0ronooere
16 000G0p«00 000600+50
17 00000000 ~O000e00
18 03700308 0r0N0OGeTD
9 006030400 0rCnO0er0
20 00000000 0rGn00+t0
21 00006003 0r0NN0+70
22 90000600 0r0n00erD
23 50006009 B 0r0n00*t0
24 0000C0e00 0rnn00+t0
25 000000609 0rpnGieng
26 340403-04 000000400 0r0R00*F0
27 549763a046 0000004290 6n0N00*ED
28 531678004 500506400 0-5n00et0
29 23433pe04 000000400 0r0n00+F0
hit 10560103 00000000 0rnanNQ0ero
31 $66952.03 Goop00+0C 0-0r00¢k0
32 15707303 000000490 0npN0D+T0
33 801671048 00000000 0r0Nn00eto
34 40¢72603 000000400 043000400
35 11425103 000000400 0~0n00+F0
36 13104293 600300+00 0-0n0Ger0
37 15R8534-03 0p0000+00 0npangerd
38 15677003 00000000 0-0n00+r0
39 18277403 000000400 0nNGO0*FO
40 268078403 000000450 0rGAOO+FD
[} 25367003 0n000000 0rDA00+T0
42 25914603 000000450 0r0000+70
e3 3:0473.03 000000400 0~00004F0
¢a 37557403 00000000 6000070
¢s 38489103 GOUn0D+90 0001000
cg 435078=03 60000020 0r000QerD "
e7 - 48027203 00060000 0r0n00+ED
[1:] 26191303 to00DDe00 0rpR00er0
49 £30735-03 6o0pN0en0 LeAN00+To
S0 71X409-03 G0000G00 0r0000eF0
51 822298-03 Gp0p00enD onnn0oero
52 317385203 GoGoNoeno 0rDnNOerQ
53 12401902 GOGo0Ne00 0-0n00er0

Sa 13199802 Ga0onoe0l 030000ef0

FISSIAN

© 000000400

000030400
000000400

000000400

000000400
000000e00
600000400
000000400
000000400
000000400
000000400
p00000400
000000400
000030400
00000000
000000400
p0000N«00
000090400
000030409
000000400
000000400
0006090400
n00000409
000000400
000000409

- 160000400

000000400

" p00C00e00

000000400
00000690
000600407
N00000+00
70000000
5060093+ 00
700000400
90600000
900000400
000000400
106003+00
700000400
n03000e00
000600400
200000405
200008400
000000400
500000400
000000400
000000400
000000400
008000400
000000400
000000+090
00600000
000000600

1200300663 MyFTS AQHIH



Al

©120063008, SavPLE PROJLEM FOR WaPD+T¥:218

ISOTCPE

N0,

? .
MULTIGROU

R O VOO G-

[N

re

SLOWING DOWN DENSIVIES

"ISOTROPIC
J47757.04
979392864
30014603
55828703
959558903

18827702

813261#03
30448702
75601003
30899202
220772a02
141204402
20210002
387165402
15637203
49999102

90246003

58667602
122774402
61891302
539247403

839234402 -

42775002
49197302

. 90543303

974140402
=231369402
79028202
*23021R«D2
829153402
»19454¢a02
826300402
*177845«02
816304e02
*188475e02
81051702
=16400002
803325802
*18511Ra02
803P 42«02
*18751002
81616702
*189925402
798304«02
*18574%402

795267.02.

c166%40002
791144402
=1636(C8e02
73958802
«1846044402
782074802
»176%94a02
773898402

ANTSOTRCPYIC
nonoo0s 00
nep000s00
ngn000«00
non000e00
nin000#00
n0n000e00
Aen000e00
non000+00
nON00Ge 00
nGN000e0D
00000#00
nor000e00
nGn000e00
nenc00e00
nOn000*00
nop000+00
ngn000e00
A0n000e00
nen000+00
eCtn000s00
noNO000s00
AGNOO0*00
nGn000e00
non000%00

nER00000

ar000s00
A0ND00=00
nnN000e00
n6n000e00
ngn000e00
ACN000e00
n0np000e0D
nGnR000e0D
nen000e00
nGr000w00
A6R000¢00
nenoo0s09
nG6c000°00
AGN000 GO
non000e00
nen000e00
AGN000s0D
nen000s00
nep0o0s00
nNgn000e00
ngn000e 00
n6n000000
nen000eN0
AGn000e00
non000e00
nEN000e00
aGn000s00
non000e00
nGN000s00

320030065 MUFTS QQH M

FEB,

7,

1961



ALl

A‘12003006: SAMPLE PROBLEY FOR WAPDeTMz218 4 12003006%-MUF TS5 RQOH| W FEBy 7 19‘61.4

ISOTHPE NO. 7 'SPECTRUM INTEGRALS

L] SMOOTH RESONANRE °
6ROYP  SCHEME  ARSNRATTON ABSORPTION NUFISSIEN.  PISSYAN
1T nF 3 000050400 000000400 0n0n0O0+"0 ~000G00400
2 o¢ 3 0G0060e00 00000000 0a0n00rD 000000400 .
3 of 3 10391901 000000460 000000480 000000400
1 0F 2 ° 0UB000e00 00000040  D0n0NO00SG0 0000000
2 oF 2 103919201 000000400 0n0GO00+E0 000000400
1 oF 1 103919+01  000000+00- 0n0000+FD 000000400
“ ISOTOPE NO, 7 MACROSCOPIC CROSS SECTYIONS
Few SMDOTH RESONANCE
GRNUP SCHEME ABSORPTION ABSORPTION NUFISSIEN PISSYnN
1 of 3 060000000 000000-00 0~0000+80 000005400
> or 3 000630600 600600480  0-0000eL0 000000400
3 ofF 3 16445802 000000400 GnQ000+f0 000000400
1 oF 2 0U009000 000000400 DNODO00eED 000000400
? or 2 16443802 000000400 - 0NONODED 000000400
1 oF 1 84197403 000000490 070n00+E0 000000400
ISOTAPE NO, 7 MICROSCOPIC CROSS SECTIONS
PR SMOOTW RESONANCE
620UP SCHEME ASSORPTION ABSORPTION NU.FYSSIPN PISSTON
1 0F 3 0UN000«00 000000+060  OnnpOOeE0 000000400
> ofF 3 0uUn0Cge0d 60000000 010000«C0 000000400
T or 3 £0843600 00000080  0n(0PO00+ED  00000ps00
1 0F 2 000000e00 000000en0 - 000000+F0 000000400
2 ofF 2 Z2u8436400 0006000+00 GA0ROGSED 000000400
1+ O0F 1 £84994e01 000000490  OnOPOOSFO 000000400



8n

12003008, SaMPLE PROBLEM FOR WaPDeT>3218

IsoroPE NO. 102

SMOOTH

MULTIGROU® ARSORPTION

[y

$05358-03
171337402
355281402
268724402
00000000
061000400
00000000
800000400
000000400
000060400
000009400
000000400
00300000
0UN000+0D
85000000
000000+00
00000000
000000400
00000000
000000400
00n09p«00
000000400
00006000
00000000
000000000
804060409
000000600

60002000

000090400
06n00ge0D
00N0CHe0D
00n000ednN
00000009
00000000
00000000
006030430
000000400
000000+00
006050600
80000000
000005430
60000000

0UNn0Coe00.

000000e0d
00000000
0u0000e02
00006902
000000400
00000000
00009009
0un020e00
0000G0edn
00n00pe00
00000Dedn

MLLTIGROUP SPECTRA

RESONANCE
AB3ORPTION

650000490
00000000
‘0p0000+00
050000400
0p0000+00
63000090
000000+00
60000000
Gpoonoens
0D0000+00
00000400
0p00C0«00
050000+00
000006400
0000600+00
00000060
000000490
00000000
C00000+080
00000000
0600000400
00600000
00000000
6n0000+00
000000+00
000006+00
000000+00
000000400
00000000

NU-FISSIEN
0r0n00et0
070000¢0
020n00+10
0nGPDOeRO
0nON00¢RD
0nGONOetD
0n0N00tD
000000SEG

0r0000+t0

0aGp00+F0
0r00N00¢P0
0n0000eT0
0ngn00er0
0n0000R0
0n0000*ED
0npnO0+L0D
000000e"0
0n0n00et0
0ngp00er0
0n0000«r0
0n0000*PD
0npgo00er0
0n0p00eL0
0r0000er0
0r0DO0eCO
0ronooero
0ng0o00e?0
0n0000er0
0npn00er0
0n0poO0*ED
0n0n00eP0
0ncnOO+F0
0n0000eC0
020000%r0
0n0000e20
0nGGO0SL0
0nop00+ED
0n00N00+L0
0a0000sL0
0ng000eED
0rGAOOeTO
0nON0DOeN0
Gann00el0
6n0000er0
0nQOnNOO+ED
0rQonGOePO
0non0QeED
0ng000+FD
0n0n00*R0
0nDp00+t0
0n0N00el0
0r0000sED
0nCP00*EN
0n0NP0O0~80

" 120030068 wFTS RQULK

FISSION

. 000000400

000000400
000000400
000000600
000000400
£00000+00
000000400
000000400
000000400

000000400

000000400
900000400
000000400
000000400
00000000
000000+08
N00000400
000000400
000000400
000000400
000000400
000000400

000000400

000000400
000000400
000000400
000000400
000000400
000000400
000000400
000000400
000000400
000000400
000009400
000000400
000000400
000000400
000000400
000000400
ngoo00«00
000000400
000000400
000000400
00000000
000000400
00000000
060000+00
000000400
000000400
000000400
000000400
600000400
000000400
000000400

FEB,

7,

1961

13



6N

TISOTOPE NO,

in2
MU_TTIGROUP

$42003004, SaMPLE PROBLEY FOR WAPDeTH:218

SLOWING DOWN DENSITIES

ISOTRORIC
516529403

227055402

52440402
16123901
25306Re01
13089502
40320101
30109321
546872401
60123001
190425401
465925401
84026101
=587667«03
413037401
706264402
3009001
745479402
235374401
1048840a01
130R6Ra01
734433402
133631401
670014402
12027001
622584402
125875401
695466102
139463401
684704402
14233001
63517302
145539401
593170e02
164848101
564026202
15319701
541903202
15007101
53401002
14953101
531912402
14920901
50909202
169824401
'503349-02
180654401

| 491826402

151037a04
48279002
16972501
45720R«02
147693401
416154402

ANISOTREPIC

npn000+00
non000e0D
£Gn00000
non000«00
non00000
a6n000%00
nen000»00
a0n000e00
neNDO0#00
non000=00
ngnd00e00
00000000
n0nr000¢00
r0n000000
n90000+00
n0N000e00
non000e00.
non000e00
non009«00
non00G+00
npo000«00
nop000e00
nON000e00
non000»0D
n0n000s00
ann000e00
nen000e«00
n0n030»00
ADNOGO*00
nO0N000e00
nENn000%00
n0n000«00
ron000+00
nGn000«00
nN000®00
non000+00
non000«00
n0n00Ge00
n0n000*00
non000«00
aapN00e00
non000e00
aGn000»00
n0n00000
nin00Ge00
n2n000e00
n9n000*00
ANN000«00
n6n000e00
non000#00:
nda000e00
non000eDd0
nono00e0o
a3n000e00

120030063 MUFTS AROML K

FEB.

7,

19631 - |



0S5

12003304,

SAMP| £ PROBLEM FOR WAPDeT+3218

_1SOTHPE NO, 102

FE
690

L2 B

.

FF
6Rn
1

N - [Z N ]

vy

FF
Gr0
1

N

-

w

yP
oF
or
0or

or

ar-

OF,

ISOTHIPE NO.

W
up

of
or

or
or

of

SCHEME
T3

3

3

2
2

SCHEME

NS W W

vy

SMO0TH
ASSNRATYION

85387302 .
03000000,

00000000

85387302
000000400

853873402

102

SMOOTH
ABSORPTION
4134097-02
00000300
00000500

66421803
00000000

44532303

ISOTOPE NO, 102

W

ueP
(o124
oFf
of

orf
or

of

SCHEME
3
3
3

2
2

SMOOTH
ARSORPTION
43747701
00n0Npe00
00600000

19884801
00000000

1333306=01

SFECTAUM INTEBRALS

RESONANCE

ABSORPTION
00000000
000000400
000000400

000000400
000000400

000000400

MANCRQSCOPIC CROSS SECTIONS

RESONANCE

ABSORPTION -

000000400
000000+00
000000400

0000600440
000000400

000000400

MICROSCOPIC CROSS SECTIONS

RESONANECE

ABSORPTTION
60000000
000000400
0060GC0e00

000000400
000006400

000000+90

NU-FISSIFN
0r0n00«R0
0rCa00«FD
0r0n00+RD

0nONDO*FD
0n0000+R0

0n0000+RD

NU-FISSIeN
0nOn00erD
0n0000<FO
0n0NO00eFO

0n0pO00+ED
0ngn00+CO

000000420

NU-FISSIEN
0n0n00Sr0
0n0000e70
0n00GO*FO

0ngp00+ro
0~0n00+FO

0n0p00*20 -

PISSYON
000000400
000000400
000000400

000000+00
000000400

- 000000400

FISSIAN
00000000
000006400
000000400

000000400
000000400

000000400

FYISSTON
000000400
000000400
000000400

000000400
000000400

000000400

120030068 MUFTS RONLH

FEBy 7, 1983

15



+42003004, SAMPLE PROBLEM FOR WAPD~TMa248 12043006 MUFT5 RQHLH " FE@. 7, 1961

ISNTOPE NO, 148 MULTIGROUP SPRCTRA
SMOOTH RESONANCE
PULTIGROUP ABSORATION 4AESCRPTION NU-FISSICN FISSEINN
1 133055«94 44831314 131088.04
2 280835+04 935656=r14 281189.0¢
3 45R485a06 13745213 437699.04
4 71n247-9¢ 199250-p3  667840.0¢
5 10167523 270944=P3 942087.08 -
6 14A15103 37586423 135329.03
? 11498703 273520=?3 101023-03
8 13582503 32078713 121652.03
9 110437-03 253533~13 972321.04
3.0 157620-03 . 22901113 892859.04
11 11395303 - 24993213 980317.0¢
12 97469304 R YYS -3 A R0 £59499.04
13 846221048 13653113 543949.0¢
14 10021103 2n8375+13 834168408
15 £37899=08 1744689~r3 7 500798.06
16 75477804 15283613 619653.04
17 A36b615e04 121276=r3 4890805.046
18 £62883-04 130961-03 530097.04
19 89n443=04 : . 11542413 467870.04
.2n £1790pe04 1184693~73 480694.0¢
21 12A204-03 260p12-PY . 97%0688-06
22 131770-03 24574513 999167.04¢
23 144973-03 26588313 108148.03
24 17728603 31996003 13017403
25 21185503 37636113 13311703
26 23892823 0g0003+00 448592=¢3 17029803
27 295682903 000000490 513847-r3 20965103
28 77061-03. 00000020 62766813 263412.03
29 47377903 000002400 8n7583-73 328953.03
32 57565603 WLV ER Y 96R3I62-13 3193963.03
A3 | 820379«03 60000000 - 13R213-P2 56229903
3z 135950-02 0000600400 17744302 722716.03
33 87061603 000000+00 96951813 194434403
34 28404123 000000400 970693073 395008.03
35 63121503 000000400 10549202 427959.03
36 68559303 000000+20 1147595-¢2 464178403
37 785158-23 00000000 13047712 53082%.03
8 14n978=02 00000000 21444172 952567.03
39 0on00pecn 179293-82 30263712 123083.02
49 0J0000«00 13510502 243709-r2 991493.03
‘aq 00n0%9e0G0 190610-02 313413-02 127507.02
a2 040000430 889118-13 15635602 6386111.03
¢3 040000020 221637=-02 176453=02 716653.03
éd 00005060 28247102 a30n67-82 174986402
¢5 punGsne0 338362-03 318592~13 137751.03
¢s By007200 1385n03=-82 18799422 76482403
47 0360C0e00 350568-83 118866~13 483588.04
48 00002002 106370-02 172477=02 70169603 .
49 030050G0 5062%6-04 Bn2a30-"4¢ 32861904 E
50 0u0070e09 2443B83-03 167652«L3 6820688.04
L} 0000ngedn 0p000Cen0 0nar00+FQ n0e000s00
52 0)N030e39 176404-02 32254002 13922¢-02
53 137788-02 000000400 29%5792-02 120339.02

54 146457-02 00000500 24537002 998249-03



2s

€12003008, SaAMPLE PROBLEY FOR WAODeTM:=218

ISOTCPE NO,

118
“ULTIGIQUP

N -

SLOWING DOWN DENSITIES

ISOTROPIC
11835605
312754405
773663005
100216404
154929404
192074804
§47744405
26711504
238451405
283901404
119465304
185477,04
83143235
355190.04
=858017405
419325.04
»154032404
436135-04
*192618a04
43759104
~204842404
417114404
=224247e04
40357004
=234118404
396370404
~239%81a04
37617304
28844004
36802104
=25547%e44
38277504
=2%4359.04
359253404
=25¢6014«04
356535404
25583604
33508704
»256225e04
J54378a04
»257004904
333624404
25761304
352155404
*237837e04
35133104
*25808¢6-36
J46708=04
~258966404
J4g40574
+299796a04
348243a04
~298981 54
350558404

ANISOTRFPIC .
non000e00
npR00000
PNGO00CDD
n0r000¢00
A0r00de00
80000000
r0ROGDCO
r0c000e00
f0n000e0
n0n000e00
A0n000e00
-n0n000*00
nOn000e00
npn000e00
n0n000e00
60000000
ngn000e00
n0Nn000e0D
06000003
A0Q000eC0
n0np000=00
n0n000«00
n0n000e00
rOQEN00e00
r0N000e00
n0n000e00
~00000600
non000e00
A0n00GCe00
r00000400
ronnN00e00
nQn00Ge00
A0n0Q0e00
nQ0Nn000e00
nOnd05Ge00
nON000«00
AGnd0Gep0

~0n000e00 ~

200006400
A0P00Ce00
~0n000e00
70n00Ce00
A0N00Ce00
nOP000#00
MNAG0G+0C
A0000Ge00
f0n000s00
A0n00Ce00
"n000+00
n0N000#00
P0NODCH00
nON000S00
70nD00e 0D
n0N00GeI0

120030068 MUFTS BOMH

FEB,

7

1961



+12033508, SAMFLE PROBLEM POR waPDeTM=218

FE
Gae
1
?

3

1
2

1

13
[ h)
1
2
3

1

“PE
GRQ
1
2
3

1
?

[y

IS0TOPE NO. 148

"
UF

1507

W

ub
or
or
ne

oF
of

or

ISOTAPE AO., 148

W
upP

oF
oF

of

nF

oF

SCHEME
3
3
3

2
2

1

AFE NO.

SCHENE
3
3
3

2
2

SCHENME

3
3

3

2
2

S400TH
ABSORPTION
86985703
153192=02
10933701

24017702
10933701

133355«01

118

SMOOTH
AZSNRPTION
138645403
232767-93
17303302

18483108
47303102

69548903

SMOOTH
ARSORPTION
424782401
£094924014
15573002

168130608
15573502

825946401

SPECTRUM IN*EGRALS

RESONANCE

ABSORPTYION
000000400
000000+90
161179a-01

000000+00
161179-01

1631179=-01

MACROSCOPYC CROSS SECTIONS

RESONANECE

ABSORPTION
000000450
Goonnoend
255075-02

800000 00
25%075=-02

BaG604-03

_RESONANCE
ABSORPTION
Ga0000+00
€o0005+30
229570402

00000060
22957¢0+02

75655404

NUFISSIEN
2500562
297326-12
434463404

517382-F2
434434-11

T ags372ant

NUFYSSIPN
350743-r3
4517273=¢3
687831-p2

4n2465-r3
687831-t2

253659-p2

.MYCROSCOPIC CROSS SECTYONS

NU-FTISSIEN
315672401

4ng599+¢1 -

619054402

36222211
639n54+EF2

228296412

FISSINN
739907.03

120030065 MUFT5 ROHLH

119918.02°

176824.01

198907202
176824.01

1967158.01"

F1SSInN
125902.03
182206.03
279834.02

15472703
279834.02

102593.02

FISSIAN
11331%.08
1639874014

291853+.02

139256401
251853402

923350402

FEB, 7, 1961



©12003066, SAavPLE 2ROBLEM FOR WAPDaTMz218"

s

ISGTGE NI, 120

SMOOTH

VIILTIGROUP ABSORPTION

DO MNP &GN

'

140048409
,3121097.09
47823008
685089408
992847-08
144069704
10172504
77544709
30112909
25861109
27799809
16456805
12433108
189482-0%
124872409
17404005
15432709
17993408
164766008
17796708
373384-0)%
39332908
42996209
481615+08
€4207808
471124408
9916145+08
447994409
$21843=04
3010809

18250808

23111306
14n672<04
156431408
1768R7-06
2006RB«08
229325«06
25691808
§91110+08
128445-06
37129606
420349406
47514506
83223106
€04406-08
8116166
77408308
87428008
99512206
112374203
128628+99
139397109
19267509
20998209

MULTIGROUP SPFCTRA

RESONANEE
ABSORPTION

000000400
000000+00
000000+00
13679804
233806-04

2561%9-04

861212-04
899075-0%
13683793
194829-04
14879548
000p00+00
000000+50
620940-03
0000n0+N0
£28010-68
0n0000+00
000000080
B872352-06
174490=02
000000480
60000000
000000e00
60000000
000600400
00C000e00
000000400
00600000
00000000

NU-FYSSIEN
477545-15
111150~14
140268=24
18R829«14
259569-14
342769=14
237125=~14
151857=-r48
243243-15
45751916

122080=%6

189n35=87
0nr0Q00+C0
0n0n00etO
0n0000+P0
05000070
0n0n00+ED
0n0000*L0
0ngp00*FO
0npp00*tO
0rcor00erO
0ngp00*00
0n0000«f0
0nGAOO*LO
0700DOSED
0neo00erD
020500+?0
0nonoosre
tnooo0+r0
0n00N00+ED
0nono0erg
0npnooeto
07000000
0nQo00«C0O
0n3090+F0
0n0000*tD
0520000+00
010000+80
0n0000+ED
0+0n00+80
0non00+tD
0rONDO+RO
0nanno+ED
0n0N00el0
0nGOOO*ED
0nOnODeR0
0n0NO0eRO
0nDN00+ED
0npnN0+E0
0nnnr00srO
0rONOOSED
0n0n0e00
0~0nn0s20
0n0000+RO

PISSION
139613.09
319187.05%

1472364409

67079709
96225705
13939304
937438.09
61393405
100144.03

126930068 . MuF TS ROWLH

190633-06 .

51241707
787648,08
000000400
000000+00
000000400
600000400
000000400
000000%00
000000400
000000400
000000+00C
000000s00
000000400
0000004090
000000400
000000¢00
0000004090
000000400
000000400
000000400
000000400
000000+00
000000400
000000400
000000400
00r,300400
800000400
000000400
000000400
000000400
000000400
000000400
00000000
000000409
000000400
000000400
000000400
000000406
000000400
000000,00
000000400
000000400
00606000400
000000e00

FEB,

7,

19461

19
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12003808, SAMPLE PROBLEM FOR WAPDeTHz218

I1SNDTAPE NO,

120
MULTIGROQUP

-

SLOWING DOWN DENSIFIES

ISOTRORPIC
613329407
134922406
35479306
57907106
10788705
16702205
53418206
27337805
89951006
33996105
22197305

. 208706e05

184747405
47679605
=4805%10e06
599446e065
145948405
650984405
20803605
62491705
*228391.05
61053505
25182605
60751105
27643905
59666305
*2R86759e05
55681235
*340182«05
53676405
*=318924405
53021205

T =320279«05

523392405
*319593«05
54801805
«310244.05
5154158« 05
+315844405

52016905

*310%864+05
52635905
*304012=05
528936=05
300850805
52867505
29970305

© 52787005

*299273+05
526585405
*3C0763=05
52365605
*30308005
51897405

ANTISOTRFPIC
non000e00
AGND0000
nono000s00.

" non000%00

*n0n000e00
non000»00
nG6n000+00
non000e00
non000«00
Atn000e00
noeno0o0e00
nON00000
nOn000s00
nono00e0d
n0n000e00
non000+00
nonoonNe0o
n0n000400
nono00e00
06N000%00
nonoo0e0d
n00000e00
npn000e¢00
nONn000e00
non000e0D
non000e00

n0n000e00 .

00000000
nen000e 00
n0N000eDD
n0n000e00
non000#00
nnn000e00
n0a000+00
r0n00Ce00
ndn000+00
nen000e00
neno00e00
nON000400
nono00*00
nOn000e00
non000+00
n60000«00
ANn0D0e0D
n0n000e00
ANN000s00
a0n000«00
n0n000*00
aNn000e0]
non000+00
n0n000e0D
nono00e00
N0nP000e0
ngn000+00

12003006% MUFTS RQH| M

FER,

7,

1961

20
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$12003008, SaMPLE PROBLE™ FOR WAPDeTM=218 120030068 MyUFTS AQH N FEB. - 7s 1963
ISOV0PE NO, 120 SPECTRUM INTESRALS
FEW SMOOTH RESONANCE

GINUP SCHEME ARSORPTION ABSORPTION NU-FISSIEN  FYSSIAN

1 08 3 64307304 000000400 151822-r3 . 562872204
> 0F .3 39569604 000000400 14188376 59118407
3 ofF 3 553446904  368074-02  0n0000+t0 000000400
1 ee 2 103857403 000000400 151964-r3 54346404
> 0F 2 553446404 36607402  0n00N0%E0 000000690
1 0F 1 15920208  366074-02  151964-r3 563464404
ISO10PE NO, 125 MACROSCOPIC CROSS SECTIONS
FEW . SMOOTN RESONANCE _ .
GROUP SCHEME ARSARPTION ABSORPTTON NUFISSIPN FISSTIAN
1 o0F 3 102498«04 000000.00 241¢87-1r¢ 897192.0%
2 ofF 3 £00937-0% 000000400 215585-87  398279-08
I 0F 3 875858409  579331-08  0n0A00et0 00000000
1 0F 2. 807891<0% 000000400 118211<F4  438312.0%
> oF 2 87585809 S579331-93  0n0N004F0 1000000600
1 oF 1 830289-0%  190920-03  792544«P5  293865.0%
ISO10PE NO. 120  MICROSEOPIC CROSS SECTIONS
FEW ’ SMOOTH RESONANCE

620UP .SCHEME ASSORPTION ABSORPTION NU-FYSSICN PISSTAN

1 oF 3 461247400 000000s00 17RB95+F1 403722400
> OF 3 £70424400 000000+p0 97014223 40422803
3 0OF 3 9414009 260702602. 0rnONnO0O*RO 000000+00
1 0F 2 363554400 00000070 531955400 197242,90
> DF 2 294140400 260702432  0n0n00+P0 000000400
4o 1 373634400 859147401 356648400 132241400



©12003006, SaMPLE PROBLEY .FO® WAPD=TM=218.

Feuw
GROUP
1
2
3

[y

FEW
GRouP
.
2
3

1

2

CHALF TWICKNESS a 106000+01 €M,

oF
OF
CF

oF ",

0F

OF

cF
oF

oF
oF

CF

SCHEME
1

A (4 G

LV IO ]

SCHEME

[ZR* %>

N N

BLACKNESS GOEFFICIENT EDIT

DIMENSTONS OF ARSORRING REGICN

120030068 MUFTS POHLH

MESH SIZE = 500000400 CN,

SURPACE-SUPPRESSED SPECTRUM APPROXIMATION

1SOTOPE

NUMRER DENSITY

129 332100-02

" FEW GROUP RESULTS

FICTITINUS
RIFFUSTON ABSORPTION
-GONSTANT CROSS SECTION
47632240 696629-n3
480744402 66695302
129855401 208615400
86033%+02 373901-02
12985201 206615+00
50674001 56007101

FILUX-WEIGHTED ALACKNFSS

NUMERATOR
'436538¥o?
433913-01
9281Nn2e00

928115400

978862400

ZETA

DENOMINATOR
626643+01
650617+01
471138401

127726402
471138401

176840+02

" "AVERAGE :
BLACKNESS BOEFFTCIENT -

ZETA ETA
£96625=03 476323403
£6692¢m02 480769402
196997400 13755201
37390002 840353402
196995400 1375524014
55814¢=01 50RB60+01

COEFFICIENT INTERRALS

NUMERATOR
36179¢1+01
375463401

256966401

737255+01
256966401

994223401

ETA .
DENOMINATOR
759549-02
780967-01
166813+04

85692101
13481301

195382401

FEBy 7, 1961
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©12003006, SAMFLE PROBLEY POR WAPDeTM:218

‘MULTIGRCUP

MULTIGROUP RESULTS

aPTICAL
THICKNESS
836892503
111586=02
114907:02
647595303
859176503
131942202
22383%:02
173008502
1275243502
198080:02
24243302
38252602
415128302
516748502
614385502
737262502

© 8163963502

1145746501
135829:01
150449301
1932825014
245422:01
300325:014
375432:01
aR1837:s01
628935:014
795180=01
102154400
131097¢00
146810900
216031400
277370400
3N2565¢G0
377133%00
427%26+00
4R43748400
548478400
62148500
70438400
70783700
91397600
102453404
11601601
131425401
168861401
16822201
190313401
21627004
245747401
278492404
30712601
33779801
419389401
49528801

BLACKNESS CFEFFICEENTY

7_I"rl
417305-03
555989-03
572487.03
323n88-03
423%914-03
694936.03
111224-02
BBS461.03
63515403
786723-03
12041402
1748636-02
20543%-02
295228.02
302902-02
362493402
449988102
559022-02
661691202
759765-02
934168-02
117845%.09
143290-01

‘477481401

225656-0¢
284325<01
362448-019
45832109
577640-01
78517301
908225-014
113160e00
132358400
147304400
163442400
1813804060
200%&1e00n
221186400
243n43e0n
265868400

. 289727400

X1501Ge0n
339464400
36442900
387754400
409880e0n
42945%400
447833400
462912¢n0n
474533400
48188500
689534400
494439400
497681400

ET4
796599403
597449403
58018203
10204504
784152+03
50692703
297830+03
374521+03
5227690y
42173003
274992403
189382¢03
16059703
1¢901503
13851303
904289402
727380+02

581024402°
490883402

426283402
345011¢02
271752+02
222112402

177727+02
138548502 .

10793402
84107504
655840404
512762404
401195004
314098409
24688109
207854+ 04
184829409
16471304
14719140¢
131905404
11855001
10694709
969242400
882439¢09
808827+090
747448400
69475200
650206400
61369500
583526¢00
55877300
540042+09
526792¢09
51934000
514105400
50543100
50054900

12003006% MUFTS BOWLW

FEB,

7,

1961

23
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120930086,

SAMPLE PRNBLEM FOR 4APDa7Ms248 .~ o . 120030065 MUFTS ROMUH . FEB, 7, 1961
MAGROSCOPIC DATA FORM . PROFLEM wrvenprgrons : PAGE ,e%s OF 454,
NIFFUSION ABSORPTION qEHO\“L NU-FISSION KAPPAZFISSION COMP.
oo.ro'o'v".n.'tnt'Ool0'u'all’ctloo0-0.'-..00-.00000|u.l'.v!no0-0'0'5’0"0l'.uocoo'a.'.l‘!.loo..
) 21022 e 175812‘01 . e 151971 n? 'l 1150‘9‘00 (] 374941 03 '0_ (R} Y
.o.lc'n‘o"l""000'-"'!’0"'!""O-Oo'lt""'0"""0’0'0'QlQO|"‘ll'|'9'a|l'.""col.l;l..l'..
022022 ,. AB8483+00 ,. 251402-03 ., 145905¢50 ,,  451794%03 ., : v .
-.-o'v'-lolo-v|-oon.volu'.a-n.o-."-..'o.ooq-'ol'000'|llt!'|o|'JOI¢Q'vv-.ltunnuoct'-ooiccs0'0|o
023022 ,, 460087400 ,, 7704s5i-02 ,; 14s83al0¢00 ,, 487831602 ,, ae .

‘e m e e e e+ e

.,..'q.oo"tltlyolo.lo'..."..l'-.!.o.!t.'t'.'t".C"I"09'.tl'l"cl'.OIIQl.'Q""lth'.""'lo‘

026022 'o ! . -| oe L) ' [ A
ooon'ol..'.o'il.ac0.0.'o'q"'c"ln'.c.!c..-ocUo'l‘"'.l0'0'|O'ol'0.0'!0.l.0g¢,ltt.l;.o'i.'lt'.u

N

..2‘
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$12003006,

SAMPLE OROBLEM FOR WAPD=TM:218 120030065 MUFTS BOHLW  FEB, 7, 1961

MAZRQSCOPYTC DATA FORM PROELEM o yrorsnyeons PAGE. ,v0s OF 45,

BIFFUSION BPSORPTION REMOVAL NUSFISSTON 'KAPPASFISSION ~ COMP,

. .
.....-"tv.r-co-.-.-o'.oc-.o.oo-...-.-...-c.go..c.looo.o...c.o....cclo-0o'.-.n.-'.otou'oqlno.on-,.

. 021022 ¢ 131291%01 ,. 865906.03 ., 787446.01 . 4147B8e03 ., ) . .

.o.lo'0’..0.00'0..'0...'-'...0.l.t'lco"..'.0'.0.'t"'l.l0.l..t'.bo'..'l”oolq".ll.Oll.'O'.O.ig.
. 022022 .+ 460067400 ,. 770451-02 ., 14838000 .. 687831'02 "o . 0 .

.
-c.oo'o"-"-"'voco-cno-‘.oo-o-cn-o-.-Ot.lcﬁc'-"0'|0'l|-|o.¢i.n-u-nvll|ouooo.ovvl-otn'c'sotvln

. 023022 ,. e o) e ‘e 00 .

. . . . . . . . .
R R A N R R e I I B A A A R N R I I B R Y S RPN B R O RO R SRR N N I B I B S R A B RSV RS PR PSS B I B S NN B B B IR R I I

25
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$42003004, SAMPLE PROBLEM POR “ASDeTM:218 120030068 MUFTS BOHLH  FEB, 7, 1961°
 MACROSCOPTC DATA FORM . PROBLEM spevepuarres - " PAGE a4 OF i,
IIFFUSTON ABSGRPTION REMOVAL NU-FISSION  WAPSAGFISSION  COMP,

. : ' ' g . . . .
m.t-'.'cl'QO"lnll'|"l..'.ll"l'or'cl..O.l0-.'l!"l.Q'llOE'.I'.OQ'lI'l.l'll.l.w"'!!l'.ﬁ'IPOO..

021022 L. 103185-01 ., 312226-02 ., 48899101 ,, 25445202 ;, : o
v..q-'t'nn'.g'nn.-ta.-'O.l..-o..o.|'...-..;-.-ﬂflt'vototooeo.n.i't’owliooo-(.t.-oo'tc'alqwgno;'?
., 022022 ,. e -; X éo ‘ X .

o-l-‘lv"ltlo-q-.-o'.m".t.o--.oc'colou.vv.Io..".lv'o...c.tlo.lo.l"0-0000.‘."O'o_yooocivloilitl.g.

26



APFENDIX B

MILC-X - A Py-MULTIGROUP ISOTOPE LIBRARY WRITING
PROGRAM FOR THE. . PHILCQO~-2000

PART 1

DESCRIPTION COF PROBLEM

The programs MUF T-5 and PjMG-l*'will require a library of multigroup parameters,
these being the same as the PIMG-2 parameters. A library taée must be available to
run all MUFT-5 and PjMG-l problems. The creation of this multigroup isotope. library
is performed by this program using data specified on sets of cards, The data in'
general will consist of:

1) A table of contents that indicates the dimensions of the library, lists

of isotopes for each of the types of nuclear phenomena treated in the
MUF T-5 and PBMG-l programs, and a list of source»spectra numbers for the
library; |

2) The lethargy increments for the multigroup structure of the library;

3) The microscopic quantities which must be present for all the isotopes
contained in the library, i.e., cross sections of the nuclear reactions
(symmetric scattering, smooth capture, smooth fission, and inelastic
scattering), the number ‘of neutrons produced by fissioning, the average
cosine of the scattering aﬁgle, and four coefficients which describe
isotropic and anisotropic slowing downj-

L4) The parameters which describe absorption resonances for certain isotopes;

5) The fission—to—absorption ratios which describe fission resonances for

certain isotopes;

% A proposed Philco-ZOOO‘program to be equivalent to PIMG-2 (Ref, 5).
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6) The inelastic scattering matrix for certain isotqpes; and
,7) The source distribution spectra. |
Isotopes will be identified in the library-by a ‘three-digit code number without
any program restriction concerning which isofope is which code number, e.g.,
hydrogen is not assumed to bé cbde number 001. o ‘
Thé program will produce one library tape pér job (as defined by BKS, see
Ref. L) where each subset of data in the seven sets of information described above

is considered a case within the job.

63



PART 2

PREPARATION OF INPUT

A, INTRODUCTION A E ' : e

A job, as run by MILC-l, will always result in the processing of many "“cases",
the sum total‘of which is considered a complete MILC-1 problem; Regardiless of the
number of cases in the job, the following cards must always be present: | |

1) Accounting card |

2) BKS control card

'3) Binary program cards (optional)

L) Data cards

There is no other input for a MILC-1 run,

B. THE ACCOUNTING CARD

The description of this card is found in Reference L.

C. BKS CONTROL CARD

Column 9 - If the binary program cards for MILC-1 follow the card, a u(w
should be punched. If the MILC-1 program is to be taken from the BKS System
program library, a "TI% is punched.,

Columns 11-15 - WMILCl" is punched.

Columns 17-19 - "236" is punched.

Al]l other columns are blank.

D. BINARY PROGRAM CARDS

_NThis is the deck of cards which the author assumes accompanied the distribu-

tion of this memorandum. This deck is included in the job only if there is a

6l



"C" punched in column 9 of the BKS control card (See previous section.). This

deck is omitted if a “T" is punched in column 9 of the BKS control card.

E. DATA CARDS .

There are suggested MILC Input Forms (See Appendix E.) which should be filled
out with‘the required parametefs for each case in order to facilitaté punching.
This‘section will be a description of the quantities entered on these input forms.
Excépt'for the remarks card, the only characters‘which should be entered into the
spaces on the forﬁ should be ¢, -, O, 1, 2, 3, L, 5, 6, 7, 8, or 9.. The only
floating poinf quantities (See Part Two, Section F.) which should be entered into
the spaces are thosé to be entered in the columns headed by "f" (for fraction) and
net (for exponeﬁt)° The rest of the fields are either card éeries numbers or fixed
point integers. The fraction part of the floating point fieldvmust be no more than
five columns wide; the exponent, only one column. All of the series numbers on
Form 1 are entered and should not be changed. All of the series numbers on Form 2
must be specified. Although the specification of a comments card is optional, the
author recommends that one be specified in order to aid in finding errors which

may occur in input decks.

Tnput. Form 1 - Table of Contents

100001 - This dimension card contains the sizes of all the lists which
are specified on the rest of the form. Also, from these parameters the quantity
of information in each of the cases is checked,

Multigroups, total number of multigroups, M < 80.

Total No. of Isotopes, I;, O < Iy, < 3L1.

Total No. of Absorption Resonance Isotopes; Ira < 3&1,.

Total No. of Fission Resonance Isotopes, Ipj & 31L.
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Total No, of Scattering Matrix Isotopes, Ijy < 3L1.

Total No. of Source Spectra, S; 0 < S < 100,

Last Matrix Multigroup, U; 1 <U <30,

The following restrictions'must be adhered to:
M-L+1) <50
I;, + Ipp + Ipp + Ipg + S € 1000

The rest of the form consists of lists of the isotope code numbers in ascending
order in each category. The list on card series 100003 must be a sublist of the
list on card series 100002. The list on card series 100005 must be a sublist of
the list on card series 100002. The list on card series 10000L must be a sublist
Qf‘the list on éard series 160003, The signs of all the numbers are positive for
this,program; The source speétrum numbers must be in ascending, consecutive order.
Use all the spaces in one row (card) before going to the next row. Use only as
many spaces and rows as necessary. All unused spaces must remain blank. Empty
lists are blank. Lists 100002 and 100006 must never be empty. If more rows are
needed than.available for a‘list, use a second form, ignqring the rest of the first
form for that listléqd the beginning of the éecond and successive fomms for that
list.

The cards punched from Fom 1 constitute the first "case" of the MILC-1 job.

Input Form 2 - Library Data

Every card which is input to MILC-1 must have as its first field a series
number -- a six digit number. The first digit of this number indicates the file
of the library into which the data‘punched into the rest of the card is to be placed,

The file numbers and the data which the files contain are:



File Data

1 Table of contents

N

Lethargy increments

Micrdscopic cross sections
'Absorption resonance parameﬁers
Fission-to-absorption ratios

Inelastic scattering matrices

~ (¢ NN 2 U = W

Source spectra

This file number must be entered into the form as the first digit of every row.

The digits 2,.3, and 4 of the series number must be the isotope number for
files 3, L, S}Aand 6 and the spectrum number for file 7.

The digits 5 and 6 of the series number must be the group ﬁumber into which
all the infoﬁnation in that row is to be placed for files 3, L, 5, and the proba-
bility maﬁrix of 6. -For files 2, 7, and the inelastic scattering cross sections
of file 6 the digits must be the group number which corresponds to the first entry
of the‘row.

The second field of every row in files 2 through 7 must be a card sequence
number, indicated by a ¢ on the form., This number will be used‘to distinguish
between cards which have the same series numher.

.The remaining fields of each row must contain floating point format data
(See Part Two, Section F.) és.fequired for that particular file. Only as many
fields as required must be used. All unused fields and rows are left blank. Use

as many forms as necessary for each case, starting each new case on a new form.
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e

File: 2 - Lethargy Increments

Only one "case" for this file: may be present in a job. The increments of
lethargy, 8", for which all the data in the library has beeén compiled, are entered

eight-to-a-row form = 1, 2, .., M. The card sequence number is zero.

File 3 - Microscopic Cross Sections

For every entry in the list of cafdiéeriesTIOOOOZ there must be a cérresponding
case of data for file 3. | |

The data in this file is not exclusively cross section daﬁa but includes slowing
down parameters aﬁd fission-product parameters. Two rows on the input form are. used
for each multigroup. The card sequence numbers are. 1l and 2. 'The five floating
point fields of the first row of multigroup m for isotope.i must contain, in the
following order:

-(ESO)?’ symmetric scattering.cross section
=8\ M T
(oe)i, smooth capture cross section
— M . . . .
(oin)i’ inelastic scattering cross section
=3.Mm s .
(of)i, smooth fission cross section
- \m . . . .
(cél)i’ anisotropic scattering cross section

The "bar" indicates that the parameter is an average value for the energy range
of the multigroup,

The five fields of the second card must confain, in the folloﬁing-order:

- .

Vs number of neutrons per fission

(XO)?, isotropic Grueling-Goertzel parameter

68



- m :
(‘50)1 s isotropic slowing down power
()‘1)12 N a.nisotfopic Grueling-Goertzel parameter
(= 1)1;1" anisotropic slowing down power
N

The data must be specified for the multigroups 1 through M.

File I, - Absorption Resonance Parameters (See page 73 of Reference 2.)

For every entry in the list of card series 100003 there must be a corresponding
case of data for file L. Two rows of the input form are used for each multigroup.
Both rows must have all eight floating point fields specified. The card sequence
numbers are 1 and 2. The floating point fields of the first row of multigroup m
for isotope i contain the values of (ra)‘]‘._"k‘ for the resonances k = 1, 2, =2, 8,
The resonances within a multigroup are numbered starting at the high energy end of

k

the group. The second row contains the corresponding values of (ma)gl’ .

The data must be specified for the multigroups L through M.

File 5 - Fission-to-Absorption Ratios

For every entry in the list of card series IOOOOQ there must be a corfesponding :
case of data for file 5. | One card for each multigroup is specified; the carci
sequence number is zero. Every row must have eight floating point fields specified,
These fields are the values of (rf‘.a.)j_m’k for the resonances, k = 1, 2,. eoe 8, in
xpultigroﬁp m of isotope i. The resonances for a multigroup are numbered'the same
as described under File L, above,

The data must be specified for the multigroups L through M.
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File 6 - Inelastic Scattering Matrices

_ For every entry in the list of card seiies 100005 there must be a corresponding
case of data for file 6; The data in each case is made up of two pafts: the
inelastic scattering cross sections and the probability matrix.

Thé inelastic scattering cross sections, (Ein)?, are the same as specified in
file 3 and must be specified here. The card sequence number is zero., Cross sections
for eight multigroups are specified for each row, using as many rows as neéessary'
and as many spaces in the last row as necessary..

The data must be specified for the multigroup 1 through M.

Only the lower triangular part of the scattering probability matrix is speci-
fied, i.e., the matrix accounts for only the scattering which occurs out of a
group. Therefore, the elements of the matrix afe pi’m,.where the scattering dug-
po"isotope i is out of multigroup r and inte multigroup m. For each row of the .
matrix (each multigroup m) there must be m-1 elements specified.. Eight elements
are specified in a row of. the input form using as many rows as necessary. The card
‘sequence numbers within a multigroup are 1, 2, 3, *°°. The unused fields of the
last row of the fom used for each multigroup are left blank. |

The data must be specifiéd for the multigroups 2 through U.

v The inelastic scattering cross section cards and the scattering probability

matrix cards are one case. The program performs the computation

r,m
a2

. (3, )" pIm | o 1)

1

and enters the quantities ai’m into the library.

File 7 - Source Spectra

For every entry in the list of card series 100006 there must be a corresponding

case of data for file 7. The values of the source spectrmn,i?h are specified in
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the same way as the lethargy increments of file 2., The isotope number, i, in the

card series number must be the spectrum number s. The card sequence number is

Zero.

F. ARRANGEMENT &F CASES FOR A JOB

A set of cards in any file for an isotope is one case of the MILC-1 job. Each
source spectra is a case of the job. The cases are grouped together by files and
are in order according to the lists in the table of contents which is the first -

case, There are therefore IL + ILA + Iip + ILU + 8 + 2 cases in a job.

PART 3

CPERATING INSTRUCTIONS

(See Part Three.)

PART L -

DESCRIPTION OF OUTPUT

The only output from MILC-1 is a file tape which will have the accounting card

information as its BKS label. This tape can be used as an input librarytape or

a filetape in a MUFT-5 job.  (See Part Two, Sections C and E. )
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APPENDIX C

MILC-2 - A PROGRAM FOR THE PHILCO-2000 . .= "= '
TO MOBIFY A TAPE WRITTEN BY MILC-l

PART 1

DESCRIPTION CF PROBIEM

During the period of time while using the programs MUFT-5 and P3MG-1l there will
be‘_ql;langes required in the MILC library. MILC-2 will take care of making the fol-
lowing chénges in 4 MILC library: ,

1) Add any set of data to any file with the appropriate modification

of the table of contents.
2) Replace any set of data on any file with another set of data.
3) Delete any set of data from any file with the appropriate modifica-
tion of thel table of contents. R
Additions, replacemehts, and deletions may be perfomed in one job. Each of
the additions and replacements must have the correct deck of cards, exactly the
same format as the MILC-1 cards, as a case within the job. The changes which
modify the table of contents are restricted such that the resultant library is an
acceptable MILC library, i.e., it could have been written originally with MILC-1,

The original library tape will also be the final library tape, thus there will

only be one tile tape associated with any job.
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PART 2

PEEPARATION & INPUT

A. INTRODUGTION

Thé grraggemght of a job is the same as described in Part 2, Appendix B, Qith
@be_exceptigp~that a file'tape card must precede the data cards. :The description
of the accouﬁting ééfd; BKS control card, and binary deck is similar to that foﬁnd

in Part 2, Appendix B.

B. DATA CARDS

ThQNMILC“Input'Fbrm 1 and Input Forms 2 (See Appendix E.) are to be used.
(See Part 2, Appeﬁéix B;) A comment card is recommended as the first card of each
case in a MILC~2'job. The deck of cards punched from Input Form 1 is considered
as the first case. |

Input Form 1 - Table of Contents

The notation ﬁSed here is explained in Appendix B. The description of the
;nfqrmation which is entered on card 100001 is found in Part 2,E, Appendix B. The
regt of the form consists of the lists of the isotope code numbers, in ascending
order in each categofy; of the data which is to be added, replaced, or deleted by
this MILC-2 job, The sign of the entry will indicate whether the information is te

be added (+), replaced (+), or deleted (-).

Input Form 2 - Library Data

For the entries in the lists on Form 1 which have positive signs, there should
be Forﬁs 2 filled in according to the descriptidn in Part 2, Appendix B, The data
sets must be in the order in which they are found on Form 1. ‘

Nothing is required for a deletion.
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PART 3

OPERATING INSTRUCTIONS

(See Part Three.)

NOTE: The input filetape must be write-enabled.

PART _h

DESCRIPTION * OUTPUT

The only output' from MILC-2 is the same filetape as was necessary as input..,'
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APPENDIX D

MILC-3 - A PROGRAM FOR THE PHILCO-2000 TO: EDIT A TAPE
WRITTEN BY MILC-1 OR MODIFIED BY MILC-2

PART 1

DESCRIPTION (F PROBLEM

A, INTRODUCTION

. Any llbrary tape, wrltten by'MILC-l or modified by‘MILC 2 to Tun MUFT-S prob-

lems, may be edited by MILC-B.

The library tape to be edited will consist of the following"1

1) A table of contents that indicates the dimensions of the 11brary, lists

2)
3)

L)
5)
6)
7)

of 1sotopes for each type of nuclear phenomena to be treated and a llst

The

- of source spectra numbers for the library.

lethargy increments for the multigroup structure of the library.,

‘The

microscopic cross sections and parameters which must be present for

all

The

isotopes in the library.

absorption resonance parameters for certain isotopeso

The

flSSlon-to-absorptlon parameters for certain 1sotopes°

The

The

1nelastlc scatterlng matrlx for certain 1sotopes.

source distribution spectra.

1 " See-Appendix B, Part 2, Section E, for further description of these’
parameters,
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PART 2

PREPARATION OF INPUT

The user may request an edit of any combination of the isotopes and source:

spectra that exist on the library tape. The table of contents? and the lethargy

increments will always be edited regardless of the information requested by the

user in an edit.

In order to run a MILC-3. edit , the following cards must always be present:

0
:2)
3)
)
5)

Accountin'g Card

BKS Control Card

Binary Program é‘ards (op‘tiona.l)
'x“‘ilétaipe Card o

Dé.ta Cards

Accounting Card

The description of this card.is found in the BKS System Report -~ Reference L.

BKS Control Card

This control card specifies the tape assignments for the inpu't","'éﬁutput, and

library tapes. It is card 0001 which has been included in the MILC«-3 binary pro-

gram deck that accempanies this report.

Binary Program Cards

The binary program cards must be included in the input deck unless the MILC-3

program has been placed on a system program library tape. If the program has been

placed on a system tape, the binary cards are omitted and column 9 of the BKS

control card should be changed from a C-punch to a T-punch.,
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File Tape Card'j
‘ Pgeceding'fhe‘title card in the data cards (See Section F.) there muét be one
filetape card whiéh specifies the library tape tﬁ be edited. The filetape cgrd
must be punched as follows: | \
Columns 9-19 "FILETAPE 13,"
Columns 20-3L Library tape identification. Further descrip-

tion of the filetape card is in Reference L.

Dapa Cards_
_ The MILC”Input Form Ii(See Appendix A.) should be used to specify the neceséary'
infqnnation for a MILC-3 edi£. A1l numbers on thié input form must be fixed point.
quantitieé.
1. Title Card
Column 9 et which indicates this is a title card.
Columns 10-80 - Any information desired by the user. This infor-

mation is printed at the top of each page of

output.

2, Card'100901.- Dimension Card

~ This card specifies the number of multigroups, the number of iseotopes to

peiedited under each section, the first resonance multigroup, and the last matrix

multigroup.

a. Total Number of Multigroups (M)

This number must be the same as the total number of multigroups dﬁ.

the library tape.
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b. Total Number of Isotopes (I;,) e

‘eI " specifies the total number of isotopes for which the michSCOpic
cross sections and parameters are to beé edited. I; £ the total number of isotopes
on the library tape:. If I;, = O the microscopic cross section énd'pérémeter edit
is omitted. |

¢, Total Number of Absorption Resonance Isotopes (I1a)

"I A" specifies the number of absorption resonance isotopes to be
edited where Iy < the total number of absorption resonance isotopes\on the library
tape. If Iy, = O the absorption resonance edit is omitted,

d. Total Number of Fission-to-Absorption Lsotopes (Ipy)

. "Ipa" specifies the total number of fission-to-absorption isotopes -
to be edited where IFA,g the total number of fission-to-absorption isotopes on

the library tape. If IFA = 0 the fission-to-absorption edit is omitted.

e, Total Number of Inelastic Sgapteringjﬂatrix Isotopes (ILU) ;

"I " specifies the total number of inelastic scattering matrix isv-
topes to be edited where Ijyy £ the total number of inelastic scattering matrix
isotopes on the library tape. If Ipy = O, the inelastic scattering matrix edit

is omitted.

f. fotal Number of Source Spectra (S)
nS" specifies the total numbér of source épectra to be edited where
S = the total number of source spectra on the libfﬁryvtape. IflS = 0,. the source
gpeotra wdil is cmitted. ‘ | |

g. First Resonancé Multigroup (L)

"L"® must be equal to theé first resonance multigroup on the library

tape.
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h. - Last Matrix Multigroup (U)

"U" must be equal to the last matrix multigroup on the library tape.

If I, Ipps IFas Ipy, and S all equal zero on the dimension card, MILC-3
will edit the table of contents of the library tapes, the lethargy increments, and
the isotopes that exist on the tape under each type of nuclear phenomena. In this

case, the remainder of the data cards are omitted,

3. Card Series 100002

A list of all isotopes, in ascending order, for which the microscopic -
cross sections and parameters are to be edited. The total number of isotopes
specified in this series must correspond to Ij, on the dimension card. If Iy =0

on the dimension card, this series is omitted from the data cards.

i, Card Series 100003

A list of all isotopes, in ascending order, for which the absorption
resonance parameters are to be edited. The total number of isotopes in this
series must correspond to Iy, on the dimension card. If Ipp = O on the dimension

card, this series is omitted from the data cards.,

5, Card Series 100004

A 1list of all isotopes, in ascending order, for which the fission=-to-
absorption parameters are to be edited. The total number of isotopes in this
series must correspond to IFA_on the dimension card. If Ipp = O on the dimension

card, this series is omitted from the data cards.

6. Card Series 100005

A list of all isotopes, in ascending order, for which the inelastic

scattering matrix parameters are to be edited. The total number of isotopes in
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this series must correspond to ILU on.the dimension card. If Iy = O on the

dimension card, this series is omitted from the data cards. - * -

7. Card Series 100006

&‘list-of'all source_specffa, iﬁ ascending order, tb bé édited; The total
number .of source spectra iﬁ this series must correspond to "S" on the diﬁension
card., If S = O on the dimension cérd, thisHserieé is oﬁitted froﬁ the data cards.

One blank card must follow the iast data card. There is only one case in

a MILC-3 job, i.e., in the BKS sense.

PART 3

OUTPUT

‘The first page of output contains the values of My Ip, Iya, IFms'ILUs L, and
U as they exist on the library tape. Following these numbers are the lethargy
increments. for each multigroup and a list of all isotopes and source spectra
requested in the edit. (See Appendix E., Sample MILC-3 problem.)

" The edits appear for all isotopes that have been requested, in ihe following

orderg | |

1) Microscopic Cross Sections and Parameters

2) Resonance Absorption Parameters

3) Fission-to-Absorption Ratios

i) Inelastic Scattering Matrix Parameters

5) Source Spectra

The -titles fof each éection of output and the parameters under each section

follow in the order in which they are edited. After each title is a reference to
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the equation(s) in the MUFT-5 report which describes the parameters listed in

the oﬁtput.

MICROSCOPIC CROSS SECTIONS AND PARAME TERS FOR ISOTOFE

"SYMME TRIC SCATTERING" (GSO)?

 "SMOOTH CAPTURE ™ (Ecs

i

"WINELASTIC SCATTERING" (o, )T

"SMOOTH FISSION™ (?:fs)];l

"ANISOTROPIC SCATTERING™ (Esi)‘;‘

U"NEUTRONS PER F ISSION"

V..m
1

"ISOTROPIC GRUELING-GOERTZEL" ()T

"ISOTROPIC SLOWING DOWN POWERM QFO)m
"Y1

"ANISOTROPIC GRUEL ING-GOERTZEL" (‘Al)‘;‘

"ANISOTROPIC SLOWING DOWN POWERM" (g'l )’;

ABSORPTION RESONANCE PARAMETERS FOR ISOTOPE

R - (ra)??k

myk
M- (ma)i’

where

where

k

k

1, 2, oos, 8

1’ 2’ cee, 8

FISSION -TO-ABSORPTION RATIOS FOR ISOTOPE

m,k
)i

(rfa

where

1, 2, 000,8

XXX

XXX

INELASTIC SCATTERING MATRIX FOR ISOTOPE XXX

r,m
i

a

SOIRCE SPECTRUM

&)

XX

Eq.
Eq.
Eq.
Eq.
Eq.
Eq.
Eq.
Eq.
Eq.

Eaq.

Eq.

Eq.

Eq.

XXX

B.7; B.1L

'B.5; F.1

B.6 and Eq. 1, App. B
B.5; F.1

B.7

D.1, E.1

B.3

B.3; B.13

B.l

B.k

B.10

B.10

D'o 3

B.15a; D.17a

B.1; D.10
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PART U4

~
P

ERRORS

‘I'f. MILC-3 detects input errors or tape errors, appropriate error comments are

printed off-line and the problem is rejected.
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APPENDIX E

MILC-1, MILC-2, AND MILC-3 SAMPLE PROBLEMS

Each of the sample problems in this appendix is designed to diéplay the types
of input which can be specified and the format oflthe outputﬁ The spectrum data
in the MILC-2 sample problem>is purely fiétitious»and should hot resemble any
actual source spectrum; in fact,zthe spectruﬁ is not properly normalized.

The MIchl sample problem contains only the table of contents specifications.
This table of contents is exactly that one ﬁhich was specified for the MILC-1
problems which created the library described in the Bettis Laboratory Report,
WAPD-TM-22);, "5L-Group Libréry for P-1 Programs", by‘A‘ F. Henry, April 1960,

The MILC sample problem is the entire input specification for the problem whiéh
would edit the library described in WAPD-TM-22l;, The input forms for the data
which created the cards for the remainder of the MILC-l input deck have been omittéd :
from this report. The source spectrum which is specified as part of the MILC-2
sample problem input will give an indication of how the Input Form 2 is filled in.
There is no off-line information edited for either MILC-1 or MILC-2 if the job

runs successfully; therefore, no printouts are included for these problems in

this appendix.

Thg one-page printout which follows each input form‘is an IBM-LO7 listing of
the cards which should be punched from the infoﬁnation suﬁplied on the input form.
The first card of the deck is the BKS accounting card (See Section B in Part 2 of

Appendices B, C, and D.).
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(o
.9

100005 6 il 8 o 11 1L 20 21| 22 23 Lbol- L8
(100005 syl 9L 95 el 97| 102] 103} 104] 118} 120
~'.!OOOOS 1‘| 1 p e o P [P NI 19 4 [EE L1 B |4| .141 [

. ‘ : REQUESTOR __BOHLH

j—oate - MILC INPUT FORM | K.P. v:
TABLE OE CONTENTS

REMARKS -

12003037, MILCL SAPLE PROELEM FOR WAPD-TN-218 ) L1

A

OIMENSION GCARD

_10000! _ multigroups S ; Total No. Of isotopes 28, ; Total No. Of Absorption Resonance Isotopes wls 4
Totol No. Of Fission esonance lsotopes s ; Total No. Of Scattering Matrix Isotopes 213 H
Tota! No. Of Source Spectra L_.Lg) ; First Resonance Multigroup &E’;; Lost Matrix Multigroup @éﬁ

ALL ISOTOPES IN ASCENDING ORDER

: R T T T T T T T T T
[00002 T 1 ll T T l2 Y'T‘I'3 T 1 '6 1 T ‘7 T 1 I8 T 1 19 T Illl T Illb T 1118 T 1210 ¥ 1211
100002 22 23 29 kO L8 5k 94 95 96 97f 102] 103
100002 | 10L{ 118| 120| 129

100002 ° '

100002

ALL ABSORFTION RESONANCE 1SOTOPES IN ASCED!NG-ORDER

100003 8 9f 1L 20] 21 22| 23 Shi 9k 95 96 917
iocoo3 | 103} 118 120 - ' .
100003

ALL FISSIOM, RESONANCE ISOTOPES IN ASCENDINS ORCER

[locoos | 23] z3fxvs] [ [ 1 T T [ T 1T ]

ALL SCATTILRING MATRIX {SOTOPES N ASCENDIMG ORDER

ALL SOURCE. SPECTRA IN CONSECUTIVE ORDER .
S s S S S S S S S S S S s S

foos LA LLLLLL L L L L L L L L T

Al
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120030073 MILC1 BOHLH

"% 12003007 MILCI. SAMPLE PROBLEM FOR WAPD-TMFZIS

10000195492891593922;2}26’25

100002515253165758+9511514918520521

100002922,23929s4094895499Q?9599699751029103

100002+ 104+11851209129

10000358995164920921522922355%2964995:96597
100003510351185120 | |
100004521+23+118
100005+6579859s11514520021922523+40+48

10C0055549943595+96597+102+303,1045118,120

- 1000069192
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ALL ABSORPTION RESONANCE ISCTOPES IN ASCENDING ORDER

: - _REQUESTOR _BOHLH
f+—pare MILC INPUT FORM | _ KP V.
TABLE OF CONTENTS

ey 12003008 MILC2 SAMPLE PROELEI FYR ¥APD-TH-218 A
9 -« - REMARKS: - - - > 80

ODIMENSION CARD

_1GO00! _ multigroups L}Lx ; Total No Of Isotopes il ; Total No Of Absaration Resonarnce Isotopes i1 ;
Totol No. Of Fassmn Resonance Isotopes L_;_..L , Total No Of Scaltering Matrix Isotopes ol )
Totol No. Of Source Spectra s ; First Resonance Multigroup éLé_) ; Last Matrix Multigroup 25,

ALL ISOATOPES IN ASCENDING ORDER

+ 5 % j - 3 i 2 i * i £ i + i * i * ;i 2 i £
LYY 7 ¥ T T 7 LI S T 1 1 T 1 71 T T LI | T LI I} LI T
160002 |- Lol T ]
100002
100002
160002

100002

100003
10000 3
100003

ALL FISSION RESONANCE ISOT(;PES IN ASCENDING ORDER ) : ‘ ’ R .

oo - [-o [-me] [ [ [ T T [ T T ]
ALL SCATTERING MATRIX ISOTOPES IN ASCENDING ORDER .
100005 - Lo '
100005

100005 TR | Lt [ S L1 11t 14 Lt Lt L T T B O WO W |

ALL SOURCE SPECTRA IN CONSECUTIVE ORDER . .
S L] S S S S S S _-s S S $ s ] s S S S s s

fwoooe T2Fel LLLL LTI IT T T T LTI LT T.LT.T]

bl J
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BOHLH

 leoare MILC INPUT FORM 2 T —
' LIBRARY DATA o -
e, 12003008, MILC2 SAHPLE PROBLEM SPECTRUM 6 y
- REMARKS >80
£ » : A |
[ P S | +e f te f +e te f te f + e 1 te ¢ te
LU 721 LB fT]T "Ir][‘ TT"[‘ l'll" T T 77 Il LR IDLER B »l'[rl yr i rrT
70 0 6 o1lofo + e +0J2 +0]123Lh +0f23 k5 .+0BLS56E +0PS67 +0
7006090f23312 +0f33122+0]11222+0p22u2d-1f63211"-1]22211" -1)0 oo L0
7006170l " +olo oo Folo "+ olo "ol Tiob 'volo Yo
7 00 6 25]0]o "+olo "+ olo "volo volo " +olo '+olo +0]o 'Y 0
7 00 6 33|0]0 :+OO »:4»00 1I+0 0 :+0 0 :+OO :+OO :+0 0 :4-0
7006 Lijojo "+oo '+oo l+oo l+oo I+oo ]A+oo 010 I+o
7 006 Lh9jolo +0|0 +0]0 +0]o0 +Clo +0|0 +0 .
~ T T T I I T T !
T ] T T N | T T
T T T T I l T- T
| T s T ¥ ' T T
T T T I | I T T
l T l T T i T T
T T ] T T T T T
T | T I I T T I
— I T | | | T T T
I I I T l I T T
- ! | l T | l T T
T l I T | T I x
T T T T T T T |
| T I I T | ! T
| | | T T T T T
1 T l T | I T T
I T T - T T T I l
[ [ L 1 d 1 | 1 1 ’ 1 1
9 16 18 26 34 42 S0 58 66 79 -
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1200300&% MILC2 BOHLYH

# 12003008 AILC2 SAMPLE PROBLEM FOR WAPD-TH-218
10000;,5471,0,3,i,2,26,25
1000025 -40 |
10000&5-215-23,~118
160095 s 40

160006525 +6
4°12003008» MILC2 SAMPLE PROSLEM s?chRuM 6

70060150 s0+050+091+05,2+051236+0,2345+093656+054567+0
700609,o,23312+o,33122+6,11225+o,92242—1,63211~1,22211—1,o+o,o+o
700617,o,o+o.o+oa6+o,o+o,o+o,o+o,o+o,o+o :
7006255050+050+0304050+0,0+050+950+050+0
700633,0}040;0+o=0+o,0+0;o+0,o+o,0+6,o+o
700541,o,o+o,C+0so+o,0+o;o+o,0+o,c+o,o+o

700649sC20+050+050+0+G+050+0s0+0
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" gy 12003009, MILC3 SAMPLE PROBIEM FOR WAPD-TM-218

I-#-—DATE'

MILC INPUT FORM |

TABLE OF CONTENTS

REQUESTOR __ HEMPH

K.P.

V.

1]

9«

DIMENSION' CARD

100001

Multigroups é‘__,h ; Total No.Of Isotopes
Total No. Of Fission Resonance |so?opes'u_L3_; ; Total No.Of Scattering Matrix isotopes

28;

REMARKS

—»— 80

Total No. Of Absorption Resonance lsotopes ey 4

2,2

s,

Tote! No. Of Source Spectra w12s ; First Resonance Multigroup e_xé;; Last Matrix Multigroup €5

ALL 1ISOTOPES IN ASCENDING ORDER

+ 5 i 2 3 x i i + ; t i ot it i r
- T 17 7T T T1TT T 1 7T LRI T 7 1 T 1T LI T 1 T
'00002 T 1 1- 2 3 6 ] T 1 18 77 i9 11 1).1 ‘l 11!8 1 2 0 2
100002 |- 22 23 2.9 ho L8 sl 9.4 95 96 97 102103
100002 104 218 120 229 -
100002 ' '
100002
ALL ABSORPTION RESONANCE. ISOTOPES IN ASCENDING ORDER
100003 |. 8 9 14 2q 21 220 23} .54 9L 95 96 97
100003 103l 118 120
100003
ALL FISSION RESONANCE ISOTOPES IN ASCENDING ORDER
[100004 | 23] 23] 1138 l | l | !
ALL SCATTERING MATRIX ISOTOPES IN ASCENDING ORDER .
100005 6 7 8 9 11 1L 20 21 22 23 L L 8
100005 sk 9 L 95 9 6 97} 102,103 104218} 220
100005 111 i1l a1 | 1.1 ¢ 1.1 | | l,aL'-ux 10 [ 111

ALL SOURCE SPECTRA IN CONSECUTIVE ORDER

H

S

$

]

S

S

S ]

S

s

S

feooos T A T LTI T T I T I I I I I T LT

TT]
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120030095VMILC3AHEMPH

* 12003609 MILCE 3AMPLE pRoaLEM‘FOR»wAPDfTM—218
1oooo;,54,28,15;3222,2,26,25
10000251525356572859511516518+20521
1oqooz,22;23,29,40,48,54,94,95,55,973102,103
1000025 10451185120,129 )
41000039899914,2092i;22,23,54.94,95996,97
100503.103,118,120-

- 10C¢004921+235118
1opoo$gc,7,3,9,11,14,20;21322,23,40,48
100005554994255,56197»102,133,104»1185120

100006912



APPENDIX F ~ .~

WB-INP1

A-.o K o ' Rigle r

" Function:

Parameters:

Results:

This subroutine converts six bit binary coded decimal data to
binary fixed or floating representation required by the Philco-
2000, This binary coded decimal information is prepared from
cards by the Bettis~Knolls Sequencing System (BKS) and is
stored on magnetic tape. Each data card contains an identifi-
cation number in addition te data. The converted data are
stored in a list beginning at location L. A table beginning
at location T is also formed; one word per card, in which the
card number and other descriptive infommation appears. These
are described in detail below. A blank card is used to termmi-
nate the input.

A JMPL INPUT enters this routine. The A and Q registers must
contain command constants of the following forms

(A) = P/1,T15; P/L,T39
and (Q) = P/iI,TlS; P/oT,T39s N/ds,Th7.

The symbol T represents the first location to be used for
storing the card information table, L the first location for
the converted data list, iT and oT specify locations from which
the physical input and output tape numbers may be obtained, and
ds is the data select number to be used if off=line printing

is required.

" The .construction of the table and list is terminated when a

blank card, columns 9-80, is detected. Control is returned to
a+lH with the following command constants in the A and Q
registerss :

(A) = P/T4nc,T155 P/L4np,T39
and (@) =N/,T 5 N/Y,139.

The parameters T and L are the same as required on entry with

n, being the number of cards read and n, being the number of

numbers converted..- The value O equals zero except when Y, the

case number, is the last case, The last case is indicated by
=1,
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Accuracz:

Extents

Error Stogss

Descrigtions

92

Fixed point numbers are integers and are converted exactly.
The error in the fractional part of a floating binary number

may be 2=35, The number ranges are 239 < N < 239-1 for fixed
point and =220L7< N < 220h7 for floating peint.

1hiO words and 30 pool constants.

None.,

I. Cards will be punched in the following formats

A.

Comment Cards == These are identified by an asterisk in
column 9. The first comment card is retained in the

BKS .System as a page title for all output. All subse=
quent comment cards are processed for off=line printing
as they are encountered. If no comment card is present,
the page title for the previous case is used,

. Data Cards == All cards which do not have an asterisk

in column 9 are assumed to be data cards.
1. Card columns 1-8 are ignored.

2. Beginning in column 9 is a decimal card number of .
no more than 6 digits and separated from subsequent
data by a comma,

3. The remainder of the card contains numbers of the
forms below, separated by commas,

a. (#)xxewox . a fixed point binary integer
anchored at 39.

cbe o (#)xxeeex.XoooXx a fleating point binary number,

c. (#)xxeeex.xeoox+yyy a floating point binary number,
- ' If .the decimal point is absent,
XXeooX 15 assumed to be a
fraction. ¢yyy is the power
of 10,

The sign (+) implies the plus sign is optional and may
be omitted. Blank ¢c¢olumns may precede or follow the
gignificant digits, Blank columns between significant

~digits cause a format error. The last number on the
card need not be followed by a comma,



II. The card description words stored in the table beginning
at T have the following forms

Bits . ~ Information

0-23 Card number in L bit binary coded decimal.
) 2l Zero,
| 25=39 Address of the first data number on the card.
10=46 The number of data numbers on the card.

L7 0 if the card format is corréct; 1 if the card
contains a range or format errors

The loecation 1mmed1ately following the last entry in this
table contains the sentinel L8/1TL7.

Example s Cols, 91011 12 13 14 15 16 17 18 19 20 21 22 23 2k 25
1 01 011 0 , 1 , 0, 1 1 5, A Aoos
Cards A A2 0 A , 1 5, 2.8 4 8 3 A 5 kL oBoes
A A * © 9 o L 3 L o o ° ° -] L] 0' . 9 ocoo0
loc . word

Table T| LOOOO 0L01 0020 2400 0OOL

- LO0O1 0000 00L4LO 2400 1010

i ,0002 T TTTT 7777 1777
e

List L | 50000 2000 0000 0000 0001

50001 2000 0000 0000 o001

50002 0000 0000 0000 0LOO

50003 0000 0000 0000 1000

5000k 0000 0000 0000 1400

50005 0000 0000 0000 2000

4

S

.

at entry (A; =, 2000 0000 2400 0000
. ©(Q ~ does not affect table and list

1

at exit (4) 2000 1000 2400 3000
(Q) = not affected by table and list

Regtrictions This subroutine in its present form may be used only with the
BKS ‘System.

o
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