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PROF GROUCH-G
A processing code for group constants for a fast reactor

Abstract

The code PROF GROUCH-G has been developed for producing fast reactor group constants
by processing directly the nuclear data given by ENDF/A formats. Types of group constants
obtained by the code are similar to the Russian group-constants set, but the processing and
calculation methods have been improved in comparison with those of the conventional group-
constants sets published so far. The characteristic features of the code are as follows :

(1) All data of DCC 1, 2, 6, 9 and 10 formats can be treated.

(2) Calculations of different nuclides, reaction and data types can be continuously carried out,
and the respective results are obtained.

(3) For the angular distribution data of elastic and inelastic scattering, the energy transfer
probabilities are in detail calculated by using the conservation law of momentum and
energy.

(4) Smooth spectra ¢s(E) used for averaging cross sections are fission spectrum and 1/E=
Composition dependence of cross sections is taken into account by using a spectrum
$s(E)(a( E)+00)7".

UKNDL and ENDF/B data also can be processed, because codes converting them into
ENDF/A formats have been developed.

The PROF GROUCH-G is written for IBM-360/75 and FACOM-230/60,

November 1969
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1. Introduction

Several number of nuclear data files for use in calculations of reactor constants have
been developed hitherto. The ENDF/AD, ENDF/B? and UKNDL?® are typical files for the
storage and retrieval of nuclear data. In the files, a huge amount of data for different reaction
types of very many nuclides is stored in accordance with their characteristic format. It is de-
sirable that the format is designed to be flexible for the storage of new data and the retrieval
of old data, and for general utilization. The ENDF/A format was decided so as to satisfy
these requirements.

Two cases might be considered for producing reactor constants by utilizing a nuclear data
file. One is the case where the selected data from the file is once converted to an another par-
ticular format for a data-library for a spectrum code to calculate reactor constants such as MC2%,
in which the library tape is produced from the ENDF/B data. The other is the case where the
file is directly processed and reactor constants are produced by using an approximate weighting
spectrum in a processing code. A set of the resultant reactor constants is similar to a usual
group-constants set such as YOM?® or the Russian set® and to the MUFT or GAM-type library.

In the latter case, the set obtained by producing independently group constants of indivi-
dual materials may not quite exactly predict the nuclear characteristics of a real reactor
system. However, such a set is very convenient for nuclear design calculations, preceding an-
alyses of experiments and so on, if the accuracy of the set is tolerable or reasonable for those
purposes. It is also easy to modify or improve worse data of the set by using new nuclear data
of higher accuracy or a more exact weighting spectrum.

The code PROF GROUCH-G (the signature “G” means “GAM-type”) attempts to produce
easily group constants for a fast reactor directly from the ENDF/A file. The original form of
PROF GROUCH-G is the PROF GROUCH-M?” which produces MUFT-type group constants.
But the code has been largely modified and improved. The PROF GROUCH-G can treat all
data of DCC 1, DCC 2, DCC 6, DCC 9 and DCC 10 formats. The weighting spectrum used
is similar to that of the Russian set which takes approximately composition dependence of group
constants into account.

2. Description of the Processing Code

2. 1 Weighting Spectrum

The standard weighting spectrum is given by ¢.(E)=1/E“ below the energy ESPEC and
P (E)=Ape~El41 sinh ¥ A,E (fission spectrum) above ESPEC, where ESPEC, a, Ao, A; and A; are
input data. The ¢, is reasonable as a weighting spectrum in an energy range where cross sec-
tions are constant or smooth. However, in a case where cross sections vary rapidly especially
in resonance energy regions, the ¢, should bring errors in resultant group constants. In the
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code, influence of variations of cross sections on a spectrum is taken into account by the function
(o (E)+o09™)~! like the Russian set, where 0" (E) is a microscopic total cross section and o™
the sum of macroscopic total cross sections of other materials per element .

An effective cross section of the i-th group extending from E; to E,, is given by

‘[Eiuo'xm (E) ¢5(E) dE

o (o) = B ¢‘:t(’;5()E> oo T (1)
JE;[ o (E)+og"

where the subscript « represents all reactions except for total cross section. An effective total
cross section, which is used for the calculation of the transport cross section for diffusion coef-
ficient, is given by

Eiu »7__,_,,¢S (E)_,_,,, -
Ji o (E)+oom 9E

im MY — / g™ 2
o™ (00™) J,Em 6u(E) P oo (2)
Eil (o-tm (E) +o-om)‘2
Generally, the go” is defined by
gym= Y, Ng,"/ N™ (3)

nxm

where N* and N™ are atomic densities of materials » and m, and in the PROF GROUCH-G
the o¢™ is given as a parameteric input.

When only the ¢,(E) is used as a weighting spectrum, effective cross sections for infinite
dilution are obtained, i. e.,
jEi"o,m (E)¢s(E)dE
= Eiu (4)
where z represents all reactions together with total cross section and the 0;.»™ is the same as
the ¢,,7(o0).

The choise between ¢.(E) and @(E)(0i+0d0)~! is made by an input option. The factor
for representing the composition dependence of cross sections is defined by

ﬁxm(00m> — M.(ﬂ)@_. ( 5 )

. m
0‘11&

m o=

Oizeo

The factor f is sometimes called a self-shielding factor.
The equations (1), (2) and (4) are used in cases for processing one-dimensional data, but

in cases for calculating transfer matrices also, the same weighting spectra can be chosen.

2. 2 Equations of Elastic and Inelastic Scattering Matrices

Elastic and inelastic scattering matrices are obtained by processing the set of cross section
(DCC 1 data) and angular (DCC 2) or energy distribution data (DCC 9, DCC 10) or data on
Legendre moments (DCC 6), which are read in immediately after DCC 1 data.

The process of the set of DCC 1 and DCC 9 or DCC 10 data and the numerical method
are the same as that of PROF GROUCH-M. The scattering matrices are simply obtained from

s s 2T | B EOPE B $CED
|, #EDdES :

where P(E;—Ep) is given according to DCC 9 or DCC 10 data formats, and 4E; and 4E; are

(6)
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the energy intervals of the i-and j-th groups.

On the other hand, the numerical procedure for the set of DCC 1 and DCC 2 is rather com-
plex, because the angular distribution P(E;, y.) or P(E; w) must be converted to the energy
distribution, where f is the cosine of scattering angle in the center of mass system and g in
the laboratory system. The conversion of P(Ej «.) or P(E; 1) into P(E/—EFr) is made by
use of the conservation law of energy and momentum. Both elastic and inelastic scattering
matrices can be generally treated by the same formula except for consideration of the Q-value
(or excited level energy) in inelastic scattering.

The general relations between the incident energy E;, the final energy Ep and the cosine
of scattering angle x4, or g are as follows.

Er (x/AZ 1+m A(A+1)w" +m)

ES @y (0
- Wip
M Wi aW a1 (8
where
wi= oL (9)
and
1 _ E A w, Er
Aty a-nyE e 4w B (10)

where A is atomic mass, and w, is the excited energy of the n-th level for inelastic scattering
and is set equal to zero for elastic scattering.

The angular distribution of the elastic and inelastic scattering cross sections (o, and 6i,) can
be represented as a series of Legendre functions : Po(u)=1; Pi(u) = ; Pz(,ul)=~%~(3 tr—1)--
-+, and we shall write

Y., (El ﬂxz):l?;) Se, i(Er—Ep)Pi(1) (11)

where the suffix z; represents “s” or “in” and the z» “I” or “c”.
Y. (Eq t,) is given by the product of o,, from DCC 1 data and P(E;, ut,,) from DCC 2.
In case that the angular distribution is given in the laboratory system, S.,,; is obtained by

using Eqs. (7 )~(10) and
Set(Er=Er) = 2Ly By, )Py

X5<EF_ (A+Il)2 {\/AQ—I-!- ézé_A(A+1)%; i T)Ciﬂz

= 217;;1 Yo (Er, w(Er, Ep))P,(wu(E: Er))

Ep n
(A+1)JE5+(A—1)\/§I A%’I %

X - o 4E, — (12)
In the center of mass system,

11 I(EI_)E ) _’2l+l J‘ YZ“](EL ﬂC)PI(ﬂl>

X3 Er= cx e (VA== A AT DS 4

=2y By w(Er E)Pi(u(Er, E E~/1—W2<1~£!12>+Wﬂ1]2
1(En #te(Er E))P(u(Er Er)). 1= We(l =)
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Er s Bl ., [E:
Xw(:l_l:ifl)«/E;—i—(A Dy/pL - A% /!

E/VEr
iE; . (13)
Eq. (13) is reduced to a rather simple form in case of elastic scattering, i. e.,
2
Sor(Er—Er) = 2XL Y (Ey g (B En) Pr(u(Er, Er)) AHD" (14)
4z 2AE1
By use of S,, o(E/—EFr) and S.,1(E;—Er) are obtained o.,/"/, 1.7 and u./f, ie.,
o;jf=47zLEjdEF in dE1Se,o(E—~ERN$(ED [ | dE@(ED=45S.,0(—), (15)

+1
LEdeF, LE,-dE@(E[) j 2 v l?’“,(EI’ fe) S, (o))

™ = e T = By (16)
[, |, dEGED [ Yoy wy  3Smol=d)
4E; 4E; -1
and
+1 ¥ . -
2 f:JEFS,,EI,‘,{,%JAEEE'GZS(E’) J S ‘Y’“(E”, ~ ’f,) - Jzzzisfﬂ_ﬂ* (17)
X1 +1 - 3 le ._) n .
JEFSEIdEF JAEidEI¢(EI> J'~ldﬂlY11(EI: ﬂu) Jéi ’o(z J)
Eq. (17) is rewritten as
Z/‘t.txi*joixli_'j
j gz
Aol ="""g (18)
where
Ozf= T 05,7, (19)

iz

The 0., should coincide with the 0;, from Eq. (1), but because of an error introduced from
numerical integrations, the normalization of above transfer matrices is carried out in the code,
to make the sum of the matrices coincide with ;..

For the angular distribution, Legendre coeflicients of the probability distribution or coeffi-
cients of differential cross sections are sometimes given. In this case we must use DCC 6 type
data. The Y.,(Er, f.,) is produced by the Legendre coeflicients and cross sections. Then
Eq. (12)~(17) are applied to this Y. (E;, f.,). However DCC 6 is designed to use only for
elastic scattering. '

When angular distribution data are processed, another transfer matrices o,/ also is
obtained, where the diagonal component ¢,,""~ is given by

o) 1™ =0 1™ — 0 (20)
Equation (20) is proposed in the code PIXSE®. The 0.,/ is obtained only in card form.

2. 3 Method of Processing

The processing is performed according to specifications of data, i. e., by distinguishing vari-
eties of nuclides, reaction types, data types (here all types of DCC 1, DCC 2, DCC 6, DCC 9,
and DCC 10) and so on. In Tase 1 are listed types of reactions and data which are processed
by the code.

Calculations of different nuclides, reaction types and data types can be continuously carried
out and the corresponding results are obtained. Then it should be noticed that angular or
energy distribution data (DCC 2, DCC 6, DCC 9 and DCC 10) must be always read subse-
quently to cross sections (DCC 1). Consequently, fission cross section is also necessary for the
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calculation of fission spectrum X before energy distribution data, though fission cross section
has no influence on the results. Total cross section also must be read before all cross sections,
when ¢,(0,+00) ! spectrum is used. In case where both angular and energy distribution data
in the same energy interval are prepared in ENDF data, either the former or the latter should
be chosen as input data.

The procedure for reading and examination of data and the rearrangement is almost the
same as in PROF GROUCH-M?, but the whole structure of the code has been been quitely
changed, and some subroutines for numerical calculations have been considerably modified, re-
moved and added. The block diagrams of processing data are shown in Figs. 1~4.

PROF GROUCH-G can read data of ENDF/A format either in the form of cards or di-
rectly from the ENDF/A library tape whose number for reading is specified by an input. The
cards from the ENDF/A tape is prepared by use of DFSR 2Y7 code. PROF GROUCH-G can
process UKNDL and ENDF/B data also, because codes converting them to ENDF/A format have
been developed®.

In order to calculate the products (cross section) X (probability (here angular or energy
distribution)) X (spectrum) or (cross section) X (spectrum), it is necessary to rearrange
energy points of data by using interpolation rules. For instance, the procedure of producing
probabilities of DCC 2 data at the same energy points as those of cross sections (DCC 1) was
given in PROF GROUCH-M (see Tables 2.2.3 and 2.2.4 in the previous report”). Further
description will not be repeated, because the procedure in PROF GROUCH-G is the same.

In PROF GROUCH-G the maximum number (M) of energy points admissible initially in
each group (cf. PROF GROUCH-M) has been extended from 200 to 500 (note that the M does
not contain the mesh points increased by interpolation). And the maximum number (LDB*)
of incident energy points at which probability is given, has been also increased to 150, and the
maximum number of initial data points is 2500. The length of data block (LDB*) in DCC 2
is 100. Therefore it is not necessary to divide the ENDF/A data of some nuclides listed in
the previous report” into a few subblocks. The UK data converted into ENDF/A format also
can be processed without modifying the data block.

2. 4 Method of Numerical Integrations

2. 4. 1 Caleulations of Cross Sections

Data are rearranged in the same manner as those for which NDBA=1, i. e., (Ey, g1, E,
ggreeee J (see ENDF format). Integrations of the product (cross section: 0) X (spectrum: ¢)
and of ¢ are performed over individual group intervals. The same energy mesh points as de-
termined for interpolation of ¢ are used for integrations of op and ¢, in order to avoid an er-
ror brought by the difference between both mesh structures, espeically for g=@.(ge+co) L

The number of interpolated points between the initial energy points of cross section is deter-
mined as follows. Let E; be the /-th initial energy point and o be the value of cross section
at E. If the quantity Y=|o1s1—01./ (olﬂ—i—(ﬁ) is greater than ¢, the number MESHD of energy
points interpolated between E; and Ei4y is determined as the integer part of {(7/e)+1.0}.

Final energy points Er which are used for integrations are determined by dividing equally

* See ENDF/A format in BNL-8381
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(Start)
Read input data|

©)

MAIN
Read heading cards

Examination of data
and assignment of
branching for data process

RD 401
Reading of DCC 1 data

and their arrangement

=CCr-pei=—

S 401

| Subroutine for control of DCC1 data

No

RANGE

Preparation for integrations

TFAI
Calculation of f; ¢(E)E

RRATE

Calculations of fio (E)¢ (E)dE

Yes

Fig. 1

Are there data still ?

FSIGTF S 401 XYDEC
Interpolation of @ Write ¢; and ¢: Interpolation of data
IMAIN

RRATS
Calculation of ¢(E)¢(E)d4E

MAIN
Write final results

END

Block diagram I for processing DCC! data

in lethargy the interval between E; and E;,; into sub-intervals by MESHD.
equal to 0.1 in the code, by considering the computation time and the accuracy of inte-

grations.

JAERI 1192

The ¢ is set

The integration over a sub-interval between E, and Ey.; is given by an average of the

values at Ey and Ey.j, i. e., by the

trapezoid formula.

When reactions of the same nuclide are continuously processed, the sum of the reactions

is obtained. For instance, when capture and fission cross sections are continuously processed,

absorption cross section also is obtained as final results.
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Block diagram [
(Process of DCCI1 data and)

calculations of o and ¢:

SB 402 RD 401
Read DCCI1 control data Read DCC1 data subsequent to DCCI1
subsequent to DCC2 control data control data and arrange them

! 1
INVT1

Normalization
of transfer

probability SBINT

S2DP )
Key subroutine for calculations|j: IMAX~1
o~ and ptTd

i: 1~IMAX
RANGE RRATE ] RRATS
Preparation ot calculation of calculation of
integrations fjdEFf,-dEIa(Ey*El.-M(El) J[idEre (E1—Ep) ¢(E )
S2DP
Write oi~J
and  p'V RAT 402
Calculations of transfer probability
to the j-th group and the Legendre
SBINT moments

Final process

MAIN
Write final | Are there data still ?
results

Yes

Fig. 2 Block diagram II for processing DCC1 and DCC 2 data

2. 4. 2 Calculation of Transfer Matrices

The calculation of JdEF JdEIG-P-qS for obtaining the transfer matrix ¢~/ in the code is

performed by integrating it over all initial group 7 (the group containing incident energy) as
fixing final group j (the group containing the energy of scattered neutron). The maximum
number of the difference between the initial and final group is limited to 30 including the initial
group itself, i. e., the maximum of j is +29. This number is large enough for all cases except
for hydrogen and the continuum level of inelastic scattering. However for the continuum level

of inelastic scattering, errors brought by this truncation have been proved to be admissible in
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( Start )

Block diagram [

(Process of DCC! data and )
calculations of ¢; and ¢

SB 406
Read DCCI control and data

cards for Legendre coefficients

Back to MAIN and follow the
same flow as the case for DCC2 data

Fig. 3 Block diagram III for processing DCC 6 data

practice. Moreover it should be noticed that when j is larger than IMAX (maximum group
number given by an input), the calculation of ¢~/ is not carried out.
Before calculations of integrations probaktility is renormalized in the code, but because of

an error brought by truncation and numerical procedure, 3, '~/ does not precisely coincide with
J

o; obtained from cross section data only. Hence the ¢~/ is finally again renormalized to make
Y, 0~/ equal to o,

7
In the present code Py and P; components of Legendre moments can be obtained from an-

gular distribution data. For higher moments only treatments of the final stage are not ready
yet. For energy distribution data only Py component is obtained.

The number MESHD of interpolated points between the initial incident energy points for
the integration dep JdE;o-P-(b is determined as follows. In this case an another quantity be-

sides the 7 is necessary for reducing the error of the integration. Especially for the calculation
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Start

Block diagram 1
Process of DCC1 data and
calculations of o; and ¢

¢

AIN
Read DCCY9 or DCC10 control data

SB 409 RDOTHR
>CY or :
Pr{))ct%ésl()()fia]t)efix\<lm Read DCCY or DCCIO dara

their arrangement

i:1~IMAX

RANGE RRATE RRATS
Preparation Calculation of Calculation of
. fOX' . f}dE[ fszIU(E[_’E]:) ¢(F:1 f]dEFJ (E[_’Ef.) ¢(EI)
integrations

¥ HCCT=DCC10 HCCT=DCC9

S2DP

Writeg'=J RAT 100 RAT 92
Calculation of transfer Calculations of r.;ansfer
probability to the j-th group probability to the j-th group
SBINT

Final process

I MAIN}

MAIN
Write final Are there data still ?
results
Yes
END

Fig. 4 Block diagram IV for processing DCC1 and DCC9 or DCC 10

of an elastic scattering matrix oi~7 (J<i), we must carefully determined the number MESHD
in the energy interval from the lower energy boundary of the i-th group E. to E./a, from
which scattered neutrons are slowed down into group J. a is given by {(A—1)/(A+1)}2
Even if scattering cross section is constant, it is necessary to determine the MESHD depending
on the value of @. In the code the method determining MESHD of the i-th group differs bet-
ween above and below E.;/a.

If the energy point E; is above E;;/a, MESHD is the integer part of {(E;+1—E;)/(AMESH 2.
E;)+1}, and if the E;is below E;/a, MESHD takes a larger value of the integer part of
{(Erv1—E)/(AMESH 1-(1/a—1)+E;;)+1} and the integer part of {(7/0.1)+1.0}. AMESH 1
and AMESH 2 are given by inputs and when those are less than or equal to zero, values of
AMESH 1=0.1 and AMESH 2=0.025 are set respectively in the code. Next the MESHD
below E;;/a is compared with MESH(I) of an input specified by a user and the larger value
of both is adopted as final MESHD.
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In case of calculating inelastic scattering matrices, MESHD is the same as that obtained in
2.4. 1.

It should be noticed that when both elastic and inelastic scattering for the same nuclide are
processed, the sum of ¢~/ and ¢~/ is finally obtained in form of card and list. When we

want 0,/ and 0i,~/ individually as final results, it is necessary to process both data separately.

3. Input Data and the Restrictions

Control input data before the ENDF/A data (or data converted to the ENDF/A format)
are as follows.
$1: Format (I1, 12A6); NFC, CCRD
NFC.. {=0 indicates continuation of the card # 1.
%0 indicates last information of the card £1.
CCRD: Title, comment etc.
# 2: Format (415); IMAX, LMAXI, ITAPE, MSIGS
IMAX : Number of groups (<70).
LMAXI: Number of Legendre moments required (£2).
ITAPE: If ITAPE<O0, the ENDF/A data are read in card form, and if ITAPE >0, the
data are read from a tape with the number specified by ITAPE.
=0 indicates that the result for DCC 6 is cross section itself.
%0 indicates that the result for DCC 6 is normalized to unity.
# 3: Format (1415); MESH (D), I=1, IMAX

MESH (I) is used for calculations of elastic scattering matrices and gives an admissible

MSIGS : {

minimum number of interpolation between initial energy points of the input data con-
tained below EL(I+1)/a in the I-th group. The final interpolated number may increased
more than MESH (I), according to the rule set in the code. If MESH (I)K0, the
interpolation is not performed. For MESH (I)>30, the MESH (I) is set to be equal
to 30 in the code.

% 4: Format (4E15. 8); EMAX, EMIN, ALPHA, EPS4
EMAX: Upper energy limit of the highest group.

EMIN: Lower energy limit of the lowest group.
ALPHA : Power a to be used for standard weighting spectrum ¢,=1/E® below the energy
ESPEC.
EPS4: Constant determining the integration interval of w for DCC6. If EPS4<0, EPS4
is set equal to 1/16 in the code.

#5: Format (6E12. 5); EL(D), I= 2, IMAX+1
EL (I+1) is the lower energy boundary of the I-th group. Note EL(1)=EMAX.

# 6: Format (4E15. 8); A0, Al, A2, ESPEC

A0: ] Constants for fission spectrum, Aoe~E/4: sinh +ALE,

A1l: { An arbitrary value does well for Ao, because Ao is modified after reading so that
A2 I at ESPEC the value of fission spectrum may be connected with that of 1/Ee.
ESPEC: ¢.(E) is fission spectrum above the energy ESPEC and @¢,(E)=1/E= below

ESPEC.
# 7: Format (A 3); ENUNI
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Energy unit used in the code, i. e., “EV”, “MEV” etc.
% 8: Format (3I5); NDIV, IPRTI, IPRT2
NDIV - {:O gi'ves transfer matrix o=/, B
*0 gives transfer probability oi~//4E;.
IPRTL - {#O gives intermediate results of the coefficients of Legendre expansion,
=0 does not give above results.
IPRT? {ﬂFO gives interfnediate results of ¢t~/ and i~
=0 does not give above results.
#9: Format (I5 3E15. 5); KCALF, SIGMAO, AMESH1, AMESH?
<0 for ¢=¢..
>0 for ¢=¢.(c,+0ap) L

SIGMAO: Value of 0o in case of KCALF>0.

AMESHI : Constant used for determining the number of interpolation below Ej;/a for
the calculation of 6,7"/(j>7), where E; is the lower energy boundary of the
i-th group. If AMESH1<0, AMESHI is set equal to 0.1 in the code.

AMESH2: Constant used for determining the number of interpolation above E;/a for
the calculation of o/,

If AMESH2<0, AMESH 2 is set equal to 0.025 in the code.
#10: Format (2 A5); ICALP, LCACP

ICALP: ID number of lst block of ENDF/A data processed.

LCALP: ID number of Ist block of ENDF/A data processed.

The ID number is specified in columns from 73 to 77.
ENDF/A format data follow above input data.

KCALF : {

4. Output Data

4. 1 Description of QOutput Data

The following results are obtained from the code.
Ist page: List of input data

1) Title

2) Group boundaries in an energy unit: EL(I).

3) Maximum numbers of interpolated points for each group : MESH(I).

4) AMESHI1 and AMESH2 used for determining the number of interpolation for the calcula-
tion of the elastic matrix o.~/,

5) Coeflicients of fission spectrum and ESPEC.

6) oo (in case of using ¢s(ai+0o) ! spectrum).
2nd page: List of ENDF/A data

7) Heading and control data of ENDF/A formats.

8) First and last values of energy and its dependent variable of DCC 1 data.
3rd page: calculation results of cross section (DCC 1 data)

9 ) Effective cross section.

10) Flux used for averaging.

In case of processing cross section data of various reactions continuously, the outputs of 7)
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~10) are edited iteratively. @ When scattering probability data (DCC2, DCCé6, DCC9
and DCC 10) follow cross section data (DCC 1), the code prints:

11) Heading and control data of ENDF/A formats, and informations on DCC 2, DCC 6, DCC9
or DCC 10 data.
If the data are DCC 2 type:

12) An arranged two-dimensional array of scattering probability and its renormalized array are
listed.
Using the options IPRT1 and IPRT2, the following intermediate results are obtained :

13) The intermediate results of ¢:~/ and #'~/, and of their corresponding Legendre components.
For DCC9 and DCC 10, pi~/ and the P; component are not obtained.
Finally, the following results are obtained for every isotopes.

14) Final results.
The summation of all cross sections, except for total cross section, processed for the same

isotope is obtained. When scattering probability data also are processed, the summation 3 ¢¢/,
J

¢ (for DCC2 and DCC6) and ¢~/ are listed.
Every cross sections, fluxes, the summation of cross sections for the same isotope, ¢ (for
DCC 2 and DCC6), oi=/ and ¢~/ (see Eq. (20)) are obtained also in card form.

4. 2 Examples of Output Data

(1) Case of processing only cross section data (DCC1)

TaeLe 2 shows the results for a case where the data of all discrete and continuum levels of
inelastic scattering of #*U have been continuously processed with using the standard weighting
spectrum ¢,(E). The gruop structure of the example is similar to that of the Russian set. The
“LOWER BOUNDARY ” in the first page means ESPEC. The “SUMMATION OF ONE
DIMENSIONAL DATA” in the final page gives the total inelastic scattering cross section of
25U, Cross sections of individual levels are listed in the pages following immediately after lists
of heading cards of the corresponding levels.

In Tase 3 are presented the results of total and elastic scattering cross sections of Fe in
case of using the spectrum ¢.(E)(c.(E)-+0o)~! for 0o=10? barns. The number of groups is 70
obtained by dividing each group of the Russian set into two or three groups. The “ SUMMA-
TION OF ONE DIMENSIONAL DATA” in the final page gives only the result of elastic
scattering cross section.

(2) Case of processing a set of cross section (DCC 1) and scattering probability data (DCC 2,
DCC 6, DCC9 and DCC 10)

In TaeLe 4 are shown the results of elastic scattering of natural boron in case of processing
cross section (DCC 1) and angular distribution data (DCC 2) with use of the spectrum ¢,(E).
In the lists subsequent to the result of cross section, informations on DCC 2 data and the inter-
mediate results of calculations are given. The intermediate results of the example have been
obtained by setting IPRT1=0 and IPRT2%0. The symbols LGF, SIG and MU represent
respectively the final group into which neutrons are scattered, o,/~L¢F and #~LGF. And the sym-
bol LGI means the range of the initial group i.

Next to the above list the final results are shown by the titles subsequent to “ SUMMA-
TION OF ONE DIMENSIONAL DATA”. The values of X 0i/, ¢ and o~/ of the first three
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groups are set to be zero, because the scattering probability data of that energy region is not
given in the input data converted from the UKNDL?. Values in “SUMMATION OF
TRANSFER MATRICES ” indicate those before the normalization in order to know an error
brought by numerical integrations.

For the other sets of cross section data (DCC 1) and DCC 6 or DCC 9 or DCC 10, almost
the same results as for the set of DCC 1 and DCC 2 are also obtained.
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TasLe 1 Data Processed by PROF GROUCH-G

Data form Reaction type | Data type
C Total ! Cross section
Elastic scattering 7
Inelastic scattering : v
Pair production ”
DCC 1 Triplet production ”
Fission ”

Parasitic absorption

(n, 7') i i

i (n’ p) E ”

P, t) ”

(n, *He) P p

(n’ a) ' 77

. (m, 2a) : ”
P ] Elastic scattering i

(probability) . Inelastic scattering . Angular and energy

DCC 2, DCC 6 + Pair production ; distribution
DCC 9 and DCC 10 @ Triplet production
| Fission i

TaBle 2 Output for processing only DCC 1 data of inelastic scattering
cross section of ***U with use of ¢(E)

PRODUCTIVE CALCULATION OF #U238~INELASTICH

GROUP STRUCTUKE !S THE SAME AS ESELEM # 1/E WEIGHT #

DATA ARE TAKEN FRUM A/w JUL«/30/1968 T.TONE
EL= 0+10500V00E U8 U.65000000E 07 0,40000000E U7 0+19951000E 07 0.13969000€ a7 0479882000E 06
ElL= 0+40127V00E 6 0.19994000E 06 0499628000 05 0.46152000E 0% 0+21380000E 05 0,99845999E 04
EL= 0.46753U00E 04 0+21500000£ 04 0.10000000E 04 0.46500000€ 03 0.21500000E 03 0,+10000000€ 03
EL= 0.46500000E 02 0.21500000& 02 0,10000000E 02 0.46500000E 01 0.21500000E 01 0.10000000& 01

EL= 0+46500000E vO 0421500000 00

MESH= 1 1 1 1 1 1
MESH= 1 1 1 1 1 1
MESH= 1 1 1 1 1 1
MESH= 1 1 1 1 b 1
MESH= 1

AMESHL = 0410000

AMESH2 w 0402500 .

FISSION SPECTRUM

AU = 0.48400E-06 Al = 0.10000¢€ 07 A2 = 0.20000E-05 LOWER BOUNDARY = 0,10000E 07 EV
U 238

U 238 N INELAS 1 N CROS C E! BN A/W 41 0 63 1.000E=U3 1.500E OTEV AQO41 O
50 1 92 238 1 4 1 1 1 1 1 2 ADO41 g
1 2 1 0 0 0 0 128 41 [ €3 0 AOU41 2
2.3807E 02 =4,4000E 04 O, 1.00008 00 1.0000F-03 1.500VE 07 AUQ41 3
ALDERMASTON/WINFRITH DATA FILEs T7/1/64 NIN= 5 GCN= 1 PCN= 5 A0O41 4
AEEw R351+ 2/644 BARRINGTON ETALs  AWRE 0-79/63+ 1/64. K+PARKLR A0041 5
bCC1 401 1 5 0 124 ] Q -0« A0041 &

O«
0146000000 05 0.10000000E-02 0420000000E ¥7 0+100UV00UE=02  (FIRST AND LALT VALUE)
NDTYP=1
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ans | 238 (N+INELAS) 1N CROS CCEls
SEC= 1 (LGl=1.442%)
0133100576 01 0.89416164€ 00
0. 0.
0
(TOTAL SEC) wuw (LGiwle,s,25)
3:13310057E 01 8:89416164E 00
. .

0 0,
0

##% FLUX wwa

G
6.,9738338 E=01

Q.
6,9951868 E~01

) Aus

0:574T76375E=-04
0.21200201¢ 00
0.
04

0:374763715E~04
0+21200201E 00

O

8.4291242 €-01
7.6963085 E-ul

V.66619598E-01
V.48062913€~04
.

0.

0466619598E~01
Us4BU62913E~04
o

4.7372668 E=p1
7.7010402 E-01 0,

0.73184316E 00
0.

0.
0.

0.73194316E 00
0.
0.
0.

5.8141658 E~-0l

15

0:15274226E 01
0.

['B
0,

0.1527422¢E 01
0.
0,

6.,8869995 E=pl
0O
0.
0

LAST VALUE)

0,2863117¢E 00
.

0.

‘N 0. 0. 0. '
0, 0. 0, 0. 9,
[N
U 238
U 238 N INELAS 2 N CRUS C E! BN A/W 44 0 63 1.000E=03 1.350QE UTEV ADO44 O
46 1 92 238 1 4 2 1 1 1 2 A0Q44 1
1 2 1 0 0 0 0 128 44 v 63 0 ADO4s 2
2.3807E 02 =1,460UE 05 O. 1+0000E 00 1.0000g~03 1:5000€ 07 AUO44 3
ALDERMASTON/WINFRITH DATA FILEs 7/1/84 NiIN= 35 GCNe 1 PCNs ¢ AOO44 &
AEEW R351+ 27644 BARRINGTON ETAL. AWRE 0-79/63+ 1/64+ K+PARKER A0O44 s
DECy 401 1 5 0 113 0 0 =0. 0. ADVa4 &
0.15000000E u6 0.10000000F =02 0,20000000€ u7 0+1000000VE~02  (FIRST AND
NDTYP=1
#HE U 238 (NVINFLAS) 24N CROS C(Ely 4 ) waw
SEC= 1 (LGI=l.vs2%)
0 0, 0457653844E-04 U129017699E 00 0+58414833E 00
0.58651783k=01 0,35761356E~02 O . .
0. 0, . V. 0,
0. 0. [N O, 0.
0.

(TUTAL SEC) w#s (LGIsl,,,25)

0. 0,
0:58651783E~01 0.35761356E-02
0. 0.

0«

%## FLUX #on

0.
6.9701371 E=01

0:57653844E=04
O
0.
Oa

O 8.,4291242 £=01
6,9668743 E£-01 0.

U.29017699E 00
0.

e
U,

3-7372574.5‘01

0.58414833E 00
0.
0.
0.

58141658 E=-0l
Q.

0.

0428631179€ 00
Qe
0.
0.

648869995 E-ol
(1]

0. 0, 0. O 0, (7
Ce 0. 0, 0O o, 0.
‘N
U 238
U 238 N INELAS 3 N CRUS C E! AN A/W 47 0 63 1.00UE-03 1.500E UTEV A0O4T 0
42 1 92 238 1 4 3 1 1 1 1 2 A0O4T 1
1 2 1 0 0 0 0 128 47 v 63 0 AQLsT 2
2.3807k 02 ~3,000uE 05 O, 1.U000E 00 1.0000E~03 1:5000E 07 AU047 3
ALDERMASTON/WINFRITH DATA FILEs 1/1/64 NIN= 5 GCN= 1 PChe 7 ADLAT &
AEEW R351+ 2/644 BARRINGTON ETAL , AWRE 0=79/63+« 1/64, K«FPARKLR ACQ4T 5
pCCy 401 1 ) 0 102 o 0 =0. 0. A004T &
0431000U00E 16 0.,10000000E-02 0,20000000E «7 0+100VV00VE=02  C(FIRST AND LAST VALUE)
NDTypel
#w U 238 (N+INELAS) 34N CROS CCELs 4 ) waw
SECa 1 (LGl=liss2%)
0. . 0.57476375E=04 0440409434E-01 0490498418E=01 0453319902601
0+34631272k=02 0, 0. 0 0. 04
04 . 0. 0. 0. '8
04 0. 0. 0 0. 0,
0
(TUTAL SEC) ### (LGl=l:ss25)
0. , 0.57476375€=-04 0440409434E=01 0,90498418E~01 0.53319902E~01
0+34631272E=02 0, 0. . 0. 0.
0 0. 0. U. 0. 0.
0. 0. 'n O, 0. 0.
0
#aa FLUX #»@
Ue 0 8414291242 E-Q1 417372631 E=Q1 5:8141658 E~=ol 618869995 E-0l
649674813 E=01 0, 0, 0. 0. 0s
Ue 04 0, C. 0. Os
[V 0, 0. 1) Q4 0.
U.
U 238
U 238 N INELAS 4 N CRuS C El BN A/W 50 0 63 1.,00VE-03 1,500E UTEV ACOSC 0
36 1 92 238 1 4 4 1 1 1 1 2 A0050 1
1 2 1 0 0 0 .128 50 [¢] 63 0 A00SO 2
2.3807E 02 =7,000VE 05 O 1,0000E 00 1.,0000E=03 1.5000E 07 AVO50 3
ALDERMASTON/WINFRITH DATA FILEs 7/1/64 NiNe 5 GCN= 1 PCNa 8 A0Q50 4
AEEW R351+ 2/64, BARRINGTON ETALs  AWRE 0=79/63+ 1/64+ K+PARKER AQ050 =%
DCCy 401 1 5 0 82 0 0 =04 0s ADOS0

0.,71000000E 06
NDTYP=)

0.10000000FE=02

0.20000000E 07

0+ 100UL00VE=02

6
(FIRST AND LAST VALUE)



0+10958495€-01
0.
O

0.10958495E-01
O

Q.
0.

oot

0.
O

CFIRST AND LAST VALUE)
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#ew ) 238 (NeINFLASY 4en CROS C(Els 4 ) wus
SECA 1 (LGlmless25)
0 U, 0.57704802¢-04 Ue17959515E 00 0.46518985¢ 00
0. 0. 0. V. .
0. U 0. U 0.
0. 0. 0. U, 0.
0.
(TUTAL SEC) #ex (LGI®14..25) B
0 0, 0,57704802E~04 V.17959515E 00 0.46518985E 00
0. 0, 0. V. 0.
0. 0, 0. 0. 0.
0. 0. 0. U. 0.
0.
wRR ELUX wan
Qa 0. 8,4291242 E-Ul 447372597 E=01 5.8141658 E=01
0. 04 o, 0. 0.
0. 0. 0, 0. 0.
U 0. 0. 0. 0.
0
U 238
U 238 N INELAS 5 N CRuS C EI BN A/W 53 0 63 1.000E=03 1,500t OTEV A0053 ¢
23 1 92 238 1 4 5 1 1 1 1 2 AUO53 1
1 2 1 0 0 o 0 128 53 v 63 0 A0053 2
2.3807E 02 =9,R00VE 05 O 1.0000E 00 1.v000e=-03 1:500vE 07 AUDS53 3
ALDERMASTON/WINFRITH DAA FILEs 7/1/64 NIN= 5 GCN= 1 Plns g A0053 &
AEEW R351+ 2/64, BARRINGTON ETAL. AWRE 0-=79/63+ 1/64, X.PARKLR A00%3
DCCy 401 1 5 45 0 U =0 04 A0053 ¢
D70.9§0000005 06 0,10000000£-02 U,20100000E U7 0+2000U00UE=n2
NDTyp=

L2123

U 238 (N+INFLAS) S«N CROS C(Ely 4 ) #x#

SEC= 1 (LGI=1...2%)

0. G, 0.10664659€-02

0. 0, . U,
0. 0, 0« 0.
0 U, 0 Vs
0.

(TOTAL SEC) ##% (LGIwls..25)

0.37472566€ 00

0.
0.
0.

0.34777647t 00 0.

O ')} 0410464659€=-02 0.37472%66E 00 0.34777647E 00 Q.
0. Ve 0s e 0. 0.
O ‘0, 0. 04 0. O
(D) 0. [N ‘N 0. O
0
\
wnw FLUX #un
0. 0. 8,4290313 E-01 3-7372717 E=p1 g.auuzs £=01 g-
0 0 0. . : X
o o, 0. 0+ 2. 0.
0. 0. 0. 0. 0. 0
U
U 238
U 238 N INELAS 6 N CROS C EI BN A/W 56 0 63 1.000E=03 1,500E OTtV A0056 0
22 1 92 238 1 6 1 1 1 1 2 ADOS6 1
1 2 0 0 0 o] 128 56 0 [ 0 AQOS6 2
2,3807TE 02 =1,0600E 06 O, 1.0000E 00 1.0000g=03 1.2000E 07 AUDS6 3
ALDERMASTON/WINFRITH DATA FILEs 7/1/64 NIN= 5 GCNem 1 PCN= 10 A0Q56 4
AEEW R351+ 2/64+ BARRINGTON ETALs AWRE 0-79/63+ 1764+ K+PARKER AOOs6 &
DCCy 401 1 5 0 41 Q =0 0. A0056 ¢
NDTO.lg'IOOOOOE nT 0.10000000E=-02 0.,20100000E 07 0+100VU00UVE~02 (FIRST AND LAST VALUE)
YP=
#% U 238 (NSINFLAS) 64N CROS CCETy 4 ) wew
SEC= 1 (LGI=1:4,2%)
0. U, 0.14380618E=02 0.,41957524E 00 0.19576222E 00 0.
0. 0. 0. o, 0. 0
04 0. 0. U 0. 04
0. 0, 0. ‘% 0. O
0

(TOTAL SEC) wew (LGI=1.,.25)

0. v, 0+14380618€-02

0. 0, 0.

0. 0, 0. U,
0. 0. Oe Ve
0.

#rs FLUX %wn

Ue41957524F 00
0.

Os
0

0. 0. 8.4290313 E-01 4.7372895% E-01
0, 0, 0. 0.
U, 0. 0. 0.
U, 0, 0, 0.
U
U 238
U 238 N INELAS 98 N CRuS C E! BN A/w 59 0 63 1.00UE-03 1,500t UTEV A
32 1 92 1 4 98 1 1 1 1 2 A0059
1 2 1 ] 0 0 o 128 29 u €3 0 AOUS9
2,3807TE 02 ~4,400VE 05 O, 1.0000E 00 1,0000F=03 1:500UE 07 AVU59
ALDERMASTON/WINFRITH DAIA FiLEs 7/1/64 NIN= 5 GCN= 1 PCh= 15 A0059
AEEW R351+ 2/64+ BARRINGTON ETAL. AWRE 0-79/63+ 1/64« K+PARKER A0059
DCCL 401 T2 0 -0 0. A0059

1 5 0 o
0.12700000E nT* 0.10000000§=~02 V.15000000E U8

NOTYPel

0+14TUU000& 00O

0.19576222E 00 0.

0.
0,
04
N
548141506 E=01 0.
0, [N
04 04
o, 0.
0059 0
1
2
3
4 N
: .
6

(FIRST AND LAST VALUE)
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6:8875705 E~pl
04
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#%% U 238 (N+INELAS) 984N CROS C(Els

SELm 1 (LGI=144.25)

O«
0
O«

Qe
0

12891453t 01

0,25135687€ 01

0.
O,

(TOTAL SEC) #we (LGl=1..,.25)
0.25135687€ ol

0

12891453t ot

Su¥Ee FLUX #en

#ERSUMMAT LON OF

419990148 E=02

O,
V.
0,
Ua

1,2891453 E 00

0.
O,
0.

.
0.
0.

ONE DIMENSIONAL DATA

246480451 E=-nl

2.5135687 E 00

) wnw

8.25837a215 oL

0.
0.

0.25837421¢ 01
O
0.
04

.
0,
0.

B44324598 E=yl

2,5864769 £ 0O

0411975995E 01
0.

0.
0.

04+11975995€ 01
0.

U
U

0
0.

3~7372941 E=pt

2.5687016 E 00

0.16279929E-01 0
0. 0.
0. Qs
0. 0.
0:16279929E~01 [
0. 0,
0. 0.
0. 0

5.8139205 E=0l
0,
0.
0,

2.4314984 E 00

17

1,8780128 E 00

143931206 E 00 8,9713777 £=-01 2,1200201 E~-U1 4.8062913 E-0% 0. (/D)
u, c. 0. 0. 0, 0.
G, 0. 0. 0. 0, 0
U,
TaLe 3 Output for processing DCC 1 data of total and elastic scattering
cross sections of Fe with use of ¢(a.4 a,)!
CALCULATICN FOK ABN-TYPE
$160=10C. Fc *Ty E)
TITLE NO UWARL
FlL= D.105C0009E (3 C.83000060E ©7 C.65CG0000E 07 ©.51000000E 07 0.40000000€ 07 0,31000000E 07
EL= 0.25000000€ C7 0.190000G0E G7 C.14C00000E C7 0.11000000£ 07 0,80000000€ 06 0.63000000E 06
EL= C.5CN000CCE CoO 2.40000000E CO C«310000G0E 06 0.25000000E 06 0.20000000E 06 0.15000000E 06
EL= 0,120G0000E Co 0, 1COGGOL0E Co C«77300CG00E 05 G+59800000E 05 0,46500000E 05 0.36N00NC0E 05
EL= 0.27BGCON0E C5 0.215000C0E 05 C.,16600C00E 05 «12900000E 05 0.10000000E 05 0,77300200E 04
ELs 0,598C0000E C4 0.46500000F C4& 0.36C00C00E 04 0.,27800000E 04 0.21500000E 04« 0.,16600000E 04
kL= 0.12900000E (4 C.1CO000COE (4 G.7730000GE 03 0.598G0000E 03 0,46500000E 03 0.36000000E 03
EL=  0.27800000E 03  0.215C0000E 03  0.16600000E 03  0.12900000E 03  0.10000000E €3  0.77299988E 02
EL= 0455799983E 02 0.465C00C0E G2 C.36CGUO0VE 02 0.27799968E 02 0.21500000E 02 0.16599991E 02
EL= 0.129000C0E €2 0.1C000000E 2 C,.T77299995E C1 0.55799995E 01 046499996 01 0435999994E 01
£EL= 0427799957E 01 0421499996E 01 0+16595998E C1 C+12900CCOE 01 0.1C000000€ Ol 0.77299994E 0C
ElL= 0459799999E GO 0.46499997E GO 0+.35999995E CO 0.278000C0E 00 0421499957 0O
ME SH= 1 1 1 1 1 1
ME SH= 1 1 1 1 1 1
ME Si= 1 1 1 1 1 1
M Sh= 1 1 1 1 1 1
ME SH= 1 1 1 1 1 1
ME SH= 1 1 1 1 1 1
ME SH= 1 1 1 1 1 1
ME SH= 1 1 1 1 1 1
ME SH= 1 1 1 1 1 1
MESH= 1 1 1 1 1 1
ME SH= 1 1 1 1 1 1
MFSh= 1 1 1 1
AMESHL = 0410000
AMESH2 = 0.02500
rl331un SPELTRUM
AU = CsunelOL~L 0 al = C,10000E 07 A2 = 0,20000E-05 LUWER BOUNDARY = 0,10000E 07 £V
*% SI6MAU = Vo lCCULE U *#*
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18 PROF GROUCH-G : A processing code for group constants for a fast reactor
FE U v TUTAL U CRUS € El b U= 36 0 U 1.00Ci-04 1.50uE O7EV £0291 O
2re ¢ e ) 1 1 ¢ 0 1 1 2 £0291 1
1 v 1 ¢ 0 0 v 0 0 ) o 0 L0291 2
5058458 Ul Ul 0.0 1.0CCOE 00 1.0000E-C4  1.5000E 97 £0291 3
ENR P L ‘ v ¢ ¢ 0 1.000CE-04 247820E U6 E0291 &
vl 4ul 1 5 0 690 o 0 0. 0.0 LU291 5
9.999995U2E=5  446UOC0000E 01  £,75200000t 06  3.15399906E 03 (FIRST AND LAST VALUE)
0.69959990E-04  U.14000000E 03 U.27820000E G7  0.10318399¢ 03  (FIRST AND LAST VALUE)=S[GsTOTH
ENR 26v : 2 0 0 ¢ 0 2.7820E Oo 1.5000E 07 EC291236
Llel  4ul i 5 v 92 10 0 0.0 0.0 £0291237
2eT52C0ULCE (b 3410399906E 00 1.5C00000GE 07  3,20349979€ 10 (FIRST AND LAST VALUE)
0eclo20L00E DT CelU318399E 03 U.15000000E 08  0.10320349€ €3  (FIRST AND LAST VALUE)=SIGeTOT( 1381, 1563)
FE U N ELAST O N UKGS C el BN UK~ 36 © 0 1.000E-04 14500E OTEV E0292 0
279 1 o : 1 2 0 1 1 1 269292 1
1 ¢ 1 0 v o 0 0 o 0 0 0 E0292 2
SebokbE UL 00 Gel 1.0006E 00 1.0000E-04 1.5000€ 07 £0292 3
ENR s 1 2 0 G v 0 1.0000E-04 2,7820E 36 £0292 4
LLCL 4ul 1 5 G 690 v 0 0.0 040 £0292 5
Ya5999990E-Ub  5.T9999924E 00 2.76200000E 06  2.28869915E N0 (FIRST AND LAST VALUE)
ENK 2o Py P 0 o ¢ 0 2.7020E 06 1.5000E 07 E0292236
uCCl 401 1 5 o sz v 0 0.0 040 £0292237
2.7020UGCLE Gb  iecob699L5E C0  1,5000000CE 07  1.12999916E 09 (FIRST AND LAST VALUE)
¥KE FE O (5yTUTAL } 24 CRUS Clily 4 ) #4x
SEL= 1 ALGI=1eanti)
Ue32l49353E 1 04353004440 0L 0,36B53392k U1 D.36867965E Gl (.34729919€ 01 04332551576 01

Cesid80lbit C1
Co37092175E Gl
Lacyltdablie (1
(e51777045%5 (1
CebéTuonbdl (1
VaYclé3llibe C1
Oelllo7454E (o
OellaTeavie L2
Cellinly9bse (¢
UellodYs4bk (¢
Cellyo5U063E L2

(TuTAL SeC) =% (Lui=]
Geallay355t L1
Qeslboolble €1
(5379927750 U1
LecYus3but L1
CadlT1T049c C1
Cob278b6065E il
(a%21¢310oe C1
Coelllb74b4k L2
Colia72397C L2
Cell5l9955r C¢
Cellob93ast G2
Usllybblost (2

70

wxk FLUX %%k
306590G0923E-05
le25365795E=03
Ze 1504b345E-03
1a77176257E-03
24415521 77E-05
de321651¢dt-u3
2¢33139343k-uU3
2e311797b61E-U3
20e5730799E-03
ZecB954852c~03
2030 Tu2479L-03
2ec49179410-03

¥%% FE O (N+ELAST )} O¢N CRUS CEl»

SEC= 1 (LGI=1laaa70)
0.1815£962E 01
0422970629E U1
037562799 Gl
0.29006672€ 01
Ce63901510E 01
Ue83416834E 01
Ue84208742E 01
0el1160350k €2
0s11400002 Oz
Lell13999%ik 02
0e11399995k G2
Gell1399989: 02

{TUTAL SEC) »¥=x
Geldl5e962E ©
Cedd970629c 01
Le37562799E UL
Ce29006bTcE OL
Ceb39015i0E 01
(eB34lb834c 01
Leb4conTasit CL
Celll6U3bYE (2
Gellabulnee 02
Cella9vyyle (&
Cell399yv5k (e
Call39yybye (2

UegBoB1335E Ul
Ce3253U9 5t U1
Ce632%00U30c 0L
vel22e1832E Ul
(abaesbTobic Gl
Ce9373lesze (1
vell3ladsec (2
Calialbeudc O¢
Gellb30255k 02
Lello94l95t C2
telzususbut f¢

Ve 22300244t Ul
e 2d081335E Cl
Led2530975E (1
Ce63298035c U1
Caccedilbsee (L
CabaybTbsle (L
Ge93731232L UL
Vall3dlaes4or €2
Calla75403c €2
Uellb306255c 02
velloavaluge 02
0e12030380F 02

0421443005t 01
0422302628E 01
Ue 326491558 0L
0e 66294899t 01
0422163916t 01
0.54925241E 01
0493192663E 01
0.11285377c 02
Uell399997t 02
0.11399989¢ 02
0e11400001t 02
Ue11399998E Q2

2144300%¢ 01
04223026288 C1
0s32649155¢ Q1
0.66294899¢ 01
Ue22163916E C1
Ceb4925241E 01
Us93192663k 01
0.11282377€ 02
Uells99997¢ 02
0411399989 02
(e11400001t v2
Ve11399998E G2

laz9267806E-C4
1435200541E-0U3
Ze40798061E-C3
2e41457298E-03
Z4553046116E-0C3
o 4259T23TF-(3
£e35435553E-03
£e32436694E-C3
2429156720E-C3
2¢31463020L~03
Ze31823384E-(C3
2423616830E-C3

o ) EEx

Ua 25450439 U1
Oec4c35077k (L
0e 40079041t UL
04374705518 01
0e520306414t 01
Vey959Y068063L 01
Vall393158E 92
Dellael?9202E 02
0611554703k 02
Oell734177¢ 02
0e12117645E 02

0. 36683392E N1
De 25450439t 21
0424235077t 01
Qe 4(GCT9C41E 01
Ue3747U551E o1}
052630414k 21
e 99530803E 01
Oell393l58E C2
Cella79202E 04
Je11554703E 02
Nall73417T7E 02
06121170645k C2

0623297539€ 01
0.21284046€ O1L
0.24301033E 01
0. 41735220€ 01
0s37416410E 01
0452554979 01
0499409733E 01
0.11355880E 02
0.11400002€ 02
0411399994E 02
0+11399993E 02
2e11399996E 02

0e23297939E 01
0.2123840406E 01
0.243C1033E vl
0.41735220E 01
0437416410E 01
0452554979E Ol
0.99409733¢ 01
0.11355880E 02
O.11400C02¢ 02
0411399994k 0¢
0.11399993E 02
Gal1399990E G2

3409529947E-04
9e43141524E-04
24 09974684E-03
2446388093E-03
24431C0T710€-03
2¢45573372E-03
2433483128€-03
2426492435E-03
2432015178E-03
2430282173€-03
2025658204E-13
2030786577E-03

2424707031 C1
0431864929t C1
D0443720196c C1
Ce57073187L OL
Ca59508362¢ C1
Ne10396T44t 02
Del14280558 12
Usll484605L C2
Da11575d851c 02
(el1779770k €2
Yel2215927E 02

Ue30B6TI65E C1
Je24707)31E OL
0431d64929E 1
0.43726196E C1
2e57673187E 01
Ne59508362E CL
Del0396744E €2
0411428355E 02
Dell4eB84065t 02
Na11575851E 02
0411779770k €2
0.12215927E 02

0422693338€ 01
0422710209E 01
0.31890669E 01
0.43718300E 01
0.57617216E 01
0+59390068€ 01
0,10380540E 02
0.11388144E 02
0.11399989E 02
0.11400002€ 02
0.11399998E 02
0411400000 02

0.22693338¢ 01
0422710209 0L
0431890669t 01
0,43718300E 01
0.,57617216E 01
0459390068 01
010380540 02
0.11388144E (2
0+ 11399989E 02
011400002 02
0.11399998E 02
0.11400N90€ 02

Te30222321E
Le37312164E
Ca54467773E
Cel1027100E
0.68816817¢€
0,10735397€
Cell443283E
Ce11493831¢t
Call599274E
0e11629559€

Ce34729919¢
0430222321E
0e37312164E
(454467773
0el11027100¢
OebBB1BELTE
Cel0735397E
Dell443283E
Cel1493B81E
Cel1l599274E
De11829559E

5464257847E-C4 8.
1a01611624E-D3 2e
2416220692E-03 2e
2441007656£-03 Z2e
2440818970E-C3 24
2¢42605060t-C3 2.
2.27930211E-03 2.
2428766166E~-03 2
2430676495E-03 2.
2425682557E-03 24
2428422135E-03 ra
2429178555E-03

0422813969E
0430244150€
0,37950144E
0 54455833E
0.11123222€
0468537159€
0.10710527€
0,11399502¢
0¢11399994E
0411399995F
Ne11399992¢

0e 22813969E
04 30244150€
04 37950144E
0.54455833¢
0.11123222E
0e68537159E
0,10710527€
Ce11399502E
0.11399994E
Ca11399995E
Ce11399992E

o1 34265133158 01
01 Ce41543427€ 01
01 Ce18713501E 02
02 0.18883423€ 02
ol Ca77271271E O1
02 0% 10999878 02
02 Nell454437E 02
02 C+11505783E 02
02 Cell626755€E 02
02 C.11888702E 02

o1 033255157 01
0l 0426512315 01
Cl 0e41543427¢ C1
o1 0.18713501E 02
n2 0.18883423E 02
01 0e77271271E 01
02 C+10999878E 02
02 Cell4a546437€ 02
02 0.11505783E 02
0z 0«11626755€ €2
n2 0.11888702E N2

73690937E-04
31877342E-03
77131237€-03
42719054E-C3
31680833E~-03
42027827€~-03
31192634E-03
31062993£-03
32062116E-03
29502097€-03
30344571E-03

-9406N716212E-94

2425147605E-23
2413958882E-03
2412415308E-03
2.15365924E-03
2434123319E-03
24323%21352€-03
2430353139€-03
2426319768E-03
2431801718E~03
2429584426E-03

ol 0423630152E 01
[ 0426455282E 01
o1 0.42793713¢ 01
01 0.21678406E 02
02 0419170624E 02
o1 0.76412354E 01
02 0410968756 02
02 0.11400007F 02
02 011399997 02
02 0.11399993F 02
02 0.11399995E 02

01 0.23630152€ 01
01 0.26465282E 01
0l 0.42793713€ 01
o1 0, 21678406 02
02 0e19170624E 02
o1 0.76412354E 01
02 0.10968756E 02
02 0.114)0007E 02
02 0.11399997¢ 02
02 0.11399993E 02
02 0.11399995¢ 02
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XK LA MEX
3205%01009E~U5
lec530409dE-13
Le15048529E-03
la74170390c-03
Cea4lb5¢249c-03
Cedcibb3vilu-03
2o 33140029k~ 3
<edlloulbet=03
coe3TLT9I9E-03
Lo c8955U38E-)3
ZedlToc4T9E=-03
Zec49ltlele=v3

1e27¢67923E-04
le35c00020E-03
Ce40T7993065E~C3
2e41457485E-03
£e53046490E-C3
Ce4e53T010E-CS3
Ze354359£5E~03
de32436880E~03
2e29756907E~03
<e31483206L-03
<e31023884E-03
€e236190176~03

¥¥#x3urenTlun OF Give ULRERSLONAL DATA

3.09530413E-04
F¢43142455E-04
2e09975056E-03
2446335465E-03
244310C896E-03
2445573558E-03
2433453315C-03
€el2b6492621E~03
2432015178€6-03
2430282359£-03
2e25858204E~03
2.30786577€-03

5e64258313E-04
1e01l611767¢-03
24162208 78€-03
2441007842£~03
2440818784E~03
20420605247E-03
2427930397€-03
2e28T766166E-03
2430676681E~03
2¢25682557¢-03
20284221356-03
2.29178555E-03

8¢73693032€-04
2.31877714£-03
2.T7131982€-03
204271 9427€-03
2.31681019€-03
2442027827€-03
2431192820€-03
2431063180€-03
2432062116E-03
2429502283€-03
2430344757e-03

19

9.06017842E-04
24251479776-01
2,13959441£-03
2412415680E-03
24153661 10E-03
2034123878E-03
2432901052€-03
2030353326E-03
2426319768E-03
2-31801718E-03
2429584612€~03

leolozbol7e w0 2el4436246c 0O 2432975388 00 2426933384E 00 2.28139687€ 00 2,36301517€ 00
cecillozeTe 00 o3 262T6E OC 2.12840462E 09 2.2710208%€ 00 3.02441502€ 00 2.664652824E 0N
3el5027995E DO 3ai0491547E €O 2.43010330E 00 3.18906689EF 00 3.79501438E 00 4e27937126E 00
PRI STT-RE Y Leb294B9I0E (0 4e17352200€E 00 4437182999E 00 5.44558334E 00 2.16784358€ 01
bes3UloLGLL DU ceslu39156E €O 3474164104E 00 5476172161k 00 1e11232224E 01 1.91706238E 01
se341lLos39L OU De4dcbealnE UG 5225949793€ 00 5.93900661€ 00 6485371590E 00 7.64123535€ 00
oeuleblalve 20 Yeilvibu32E €0 9494C9T7323E 00 1.0G3805399E 0L 1.07105274E 01 1.09687557€ 91
Lellonsayat 01 leleubs7edE Ul 1.13558798€ 01 1.13881445k Ol 1.13995018€ 01 1.14000272€ N1
Lelatiingse vl 16139597008 1 141400C025E 01 1.13999891€ 01 1.13999939€ 01 1.13999968€ 01
Lel39ySyive Ul 1e13999091c 1 1.13999939¢ 01 1.14000015€ 01 1.13999949E 01 1.13999929E Ol
Lel39SY94ayr Il lelalc0dloE 1 1.13959929¢ 01 1.13999377€ 01 1.13999920€ o1 1413999949€ 01
Le1399509le Il Lel3y95577L Ci 1.13959958E OL 1.13999996E 01
TaBLE 4 Output for processing a set of DCC 1 and DCC 2 data of elastic
cross section of boron with usz of ¢,(E)
EU392-F03¥3 B O(N«ELAST) 1/  ABN-69
EL= 0+10500U000E 08 V4 83000000E 07 0465000000E U7 0.510V000UE 07 (4 40U00V00E 07 04310000008 07
EL= 0425000000 07 0.19000000€ 07 0,14000000E U7 0+1100000UVE 07 0480000000 06 0.63000000E 06
EL= 0+50000000F U6 V440000000E 06 0.31000000E 06 0+25000000E 06 0420000000E 06 0,15000000E 06
EL= 0+12000000E 06 0.10000000E 06 0,77300000E U5 0+598V0000E 05 0446500000€ 05 0.36000000€ 05
EL= 0+27800000€ 05 0.21500000€ 05 0,16600000E us 0.129L0000E 05 0.1V000000E 05 0,77300000E 04
EL= 0.59800000E 0% 0.46500000¢ 04 0,36000000E U4 0.27800000€ 04 0.21500000E 04 0.16600000E 04
EL= 0¢12900000E 04 0.10000000E 04 0.773000uU0E 03 059200000 03 0.46500000E 03 0.36000000E 03
EL= 0427800000E 03 0.21500000E 03 0.16600000€ U3 0+12900000E 03 0,10000000E 03 0.77300000€ 02
EL= 0+59800000E 02 0.46500000F 02 0.36000000E U2 0.27R00000E 02 04215000006 02 0.16600000E 02
EL= 0+12900000E 02 Us10000000E 02 0:77300000E vl 0+5980U00VE 01 0+46500000E 01 0436000000E 01
EL* 0.27800000E 01 04215000008 01 0,16000000E 01 0.12900000€ 01 0.10000000F 01 0.77300000E 00
EL= 0.59800000E 00 0446500000E 0V 0,36U00000E VO 0:278V0000E 00
MESH= 20 20 20 20 20 20
MESH= 20 20 20 20 20 20
MESH= 20 20 20 20 20 20
MESH= 20 20 20 20 20 20
MESH»= 20 20 20 20 20 20
MESH= 20 20 20 20 20 20
MESH= 20 20 20 20 20 20
MESH= 29 20 20 20 20 20
MESH= 20 20 20 20 20 20
MESH= 20 20 2v 20 20 20
MESH= 20 20 20 20 20 20
MESH= 20 20 20
AMESHL = 0.10000
AMESH2 = 0.02%00

FISSIUN SPELTRUM

AU = 0440400E-0¢€ Al = G.10000€ 07

B 0

B O N ELAST 0 N CRoS C EI
50 1 5 [¢] 1 2
1 0 1 o] -0 -0

1.0820€ 01 0, 0.

ENR 200 1 2 -0 -0

DCC1 401 1 5 0 3
0.10000000€~03 0.40000000¢ 01

NOTYP=l

ENR 200 2 2 =0 -0

DpCC1 401 1 5 0 118
0+10000000E n1 0140000000 01

NDTYp=1

A2 = C420000E-05 LOWER BUUNDARY = 0.10000E 07 EV
BN UK= 15 «0 =0 1,000E-04 1.500E UTEV €0392 ¢
(o] b 1 1 2 £0392 1
=0 -0 -0 -0 -0 -0 EO0392 2
1,0000E 00 1.,0000E=04 1.500UE o7 E0392 3
«0 0 1.0000E=04 1.U000E 00 EU392 &
-0 0 0. =0 E0392 5
0.,10000000E 01 0+4000U00VE 01  (FIRST AND LAST VALUE)
=0 0 1.0000€ 00 1.5000€ o7 €0392 7
~0 0 . =0 £0392 8
0,15000000E 08 0+ 1300000UE 00 C(FIRST AND LAST VALUE)



20

#k% B

SEC=

0:61457714E 00
0+14107153t 01
0.436T1395t 01
0037735494k 01
0.37735151c Ot
0+39345788E 01
0.39808736t 01
0+36845494E 01
0+42174041L 01
0.40279351t 01
040000000t 01
040000000t 01

(TOTAL SEC) wun
0.61457714E 00
0414107153k 01
0,43671395k 01
0.37735494E 01
0.37735151E 01
0439348288t 01
0:33808736t 01
036845494t 01
0+42174n41k 01
0.40279351t 01
0.40000000k 01
0+40000000E 01

#u% FLUX *un

PROF GROUCH-G : A processing code for group constants for a fast reactor

1 (LGI=1...69)

0 (NSsELAST ) 0N CROS CCELY 4 )

0. 7/562837E 00
V.185%3349E 01
0.33654567E 01
U.38113357F 01
0.31503725F vl
0.39239331F 01
v, 3A9322390F 01
U3714%5200E 01
042747371 01
0, 4V000000F 01
0.4U000000E 01
0.39999999F 01

(LeI=1.4,69)

U, 71562837¢ Q0
U.18533349F 01
U.33054567F 01
0.38113357€ 01
U.31503725F 01
J,39239331€E 01
0.39322390E ol
0.37145200F 01
U.4274737T1E 01
0.4V000000E 01
0,4U000000F 01
0.39999999E 01

* W

0+89%33529F 00
0.26136921¢ 01
0+33984017F 01
0.38456340F 01
0.37701135F
0439184040F 01
0438502166F 01
N.38022775F 01
0+42R88366F 01
0140000v00F 01
0440000UO0F 01

0.40000000F 01

0.89533529¢ 00
0.26136521F 01
0:33984017F 01
0.38456340F 01
0.37701135¢ ol
0+39184040F 01
0.38502166¢ 01
0.38022775F 01
0+42888366F 01
0.40000U00F 01
0,40N00000F 01

0.40000000F 01

1,1011415 E=02 3,9072V69 E=-02
3.7546245 E=01 4,0372466 E=01
242315911 E=U1 2.5530595 E-n1
1.8333330 E-p01 2,5795049 E=pl
245982095 E-01 2.5379332 E-01
2.52574l6 E-01 2.5873654 E=nl
2.5740307 F-01 2,5825857 E=01
2,5775%03 E-~01 2.5979333 E=p1
2.5421475 E=01 2,5873655 E=~n1
2,5740308 E~01 2,6033052 E=nl
2,59820% E=01 2.6154384 E-ql
2.5421473 E=01 2.5873654 E=01
B 0
8 0 N ELAST 0 N ANGD P €C g1
36 1 5 0 1 2
1 0 10 1 -0 -0
1.0820E 01 O« 0.
0CC2 402 0 1 0 6
pCC1 401 1 2 (o] 2
=0+1U000000E n1 0450000000F 00
DCCy 401 1 2 0 2
=0.:10000000E n1 0.50000000F 00
dCC1 401 6 2 o] 21
=0+10000000E 01 0.35400000F 00
DCCy 401 6 2 0 21
=0.10000000E n1 0.853000V0F 00
DCCL 401 ! 2 0 18
=0.1U000000E nl 0.423000V0F 00
pCC1 401 1 2 0 17
=0+10000000€ nl 0.182000V0E 90

#% ARRANGED DATA ##

I= 1 El= 0,10000000E=-03 DATA(XY)
=0,10000000E Ol 0,50000000E 00
=0470000000€ Ov 0.50000000E 00
=0.40000001¢ 00 0.50000000E 00
=0.10000001E 00 0,50000000E 00

0.19999999€ 00 0.50000000E 00
0,49999999€ 00 0.50000000€ 00
0479999998t Ov 0.%0000000E 0O

** JOTAL P= 0.99999999E 00

##* RE=NORMALIZEn DATA ##

I= 1 El= 0.10000000E=03 DATA(XY)
=0,10000000E 01 0.50000000E 00
~-0,70000000E 0O 0.50000000E 00
=0.40000001€ 0U 04+50000000& 00
=0.10000001t 0Ov 0,50000000€E 00

0+19999999& Ov 0.50000000E 00
0,49999999¢ OU 0, 50000000E 00
0,79999998€ OV 0.50000000E 00

** TOTAL P= 0,9999%999E 00

#% ARRANGED DATA ##

1= 2 El= 0.10000000E 01 DATA(X.Y)
=0,10000000E 01 0,30000000E 00
~0, 70000000 OU 0.50000000E 00
~0.40000001F 00 0.,50000n00E 00

8 0 N ELAST 0 N ANGD P CC F1} UK= 15 =0
NENRw 1(S2pP)
*LGF = 69 E( 2,78U00E=01 +,. 3.60000E=n1)+ LGI=

slG.

1+0000E DO
0

91349160V E=U2
248072850 F-vl
2.1612900 E=-U1
245746224 F=(l1
245292141 E-01
2.59%6830 £=U1
245750286 E=-ul
245292141 E~-ul
245917148 =01
7:5991640 E-U1
2.5485662 E=Ul
26137087 E-01

UK= 15 =0 =0 1,00VE=04

0 1 2
=0 -0 -0

O

0 1.0000E=~04 =0+

=0

0.10000000E 01

=0 0 1.0000E
0.10000000F 01

-0 0 1,0000&
0.99999999€ 00

-0 0 7.5000¢E
0+99999999%E J0

-0 0 2.0000E
0.10000000E 01

-0 0 6+:0000E
0,10000000E 01

=0+90000000t oU
-0¢60000000L 00
=0.30000001c 0V
=0.74505806c=08
0429999999 00
0.29999999t 00
0489999999 00

=0490000000t Q0
~0:60000000t 00
=0+30000001t ov
~0.74505806L~08
0029999999 0U
0459999999 o0
0,8999999% 00

=0.90000000t 00
«0+.0000U000E 00
-0430000001E 0U

=0 1.000E-04 6.,000E 06EV E0393 28

400,70

0.93713218E 00
0.17163493F 01
Ue34965444E 01
0.38833012E 01
131 U439273854E 01
U+39231325€E 01
Us37946761€ 01
Ue39398446F 01
U.42249353E 01
U4140000000E U1
U«40V000VO0E UL

0.93713218F 00
Ue17163493F 01
Us34765444E 01
U+38833012€ 01
0¢39273854F 01
0.39231325F 01
UV.37946761E 01
U.39398446E 01
0.42249353E 01
U, 40u00000E O1
U.40U00000E 01

1.7029552 E=01
3.0212353 k=01
202499999 t-01
245257416 t=01
2+5740309 E=~01
2.5775502 E~01
25257417 E=01
2:5740307 E=01
245982096 E=01
2:5421476 E=01
2.5740309 E=01

0.93122531k 00
0.22584922t 01
0436181000E oL
0.38429292E 01
0:398%0834E 01
0.39431922€ 01
0437299218¢ 01
0:40520032¢ 01
0:41575542t 01
0.4000VUN00E 01
0+39999999€ 01

0+93122%31€E 00
0422584922k 01
0.36181000t 01
0.38429292E 01
04398%0834E 01
0.39431922k 01
0437299218E 01
0.40%20032E 01
0.41575542E 01
0,4000V000E 01
0.39999999E 01

2.6356212 E=Ql
2.3923804 E-01
2.9166663 E~QL
2,5669800 E-01
2.6033051 E~0L
2.6154382 E=01
2,5669801 €-01
2.6033050 E=01
2:6154383 E-01
2.5873654 E=01
246033031 E~01

6.000t O6EV E0393 o

o 2 E0393
=V -0 -0 E0393

-0

1

2

1+0000£-04 6.000VE 06 E0393 3
£0393 4
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0+13242718E 01
0.27906616E 01
0+37106938E 01
0.38052859E 01
0439587833€ 01
U+39620666E 01
0.37005686E 01
0¢41449739E 01
0+40921153E 01
0.40000000€ 01
04.40000000E 01

0413242T18E 01
0,27906616E 01
0437106938E 01
0.38052859E 01
0439587853E 01
0+39620666E Ol
0+37005686E 01
0.41449739€ 01
0.40921153E 01
0.,40000000E 01
0.40000000E 01

E=0l
E-C'
E=(l
E=(l
E-01
E=-01
E=01
E=01
E=nl
(D)
E=0l

2:7179142
243125067
2:2499998
245936831
2+5951640
2.5292141
2:5956831
245940724
245485662
2:6137088
245951641

: E0393 5
045000V000E 00 (FIRST AND LAST VALUE)
00 =0 E0393 7

0:30000000€ 00
4 e

(FIRST AND LAST VALUE)

04 E0393 o9
0+ 7800000VE 0O (FIRST AND LAST VALUE)
05 =0 E0393 15

0477100000E 00
06 =0
0.2260000VUE ol
06 =0
0413360U000E 01

0450000000E 00
0.50000000E 00
0,5000UQ00E a0
0,50000000E 00O
0+5000V000E 00
0.%50000000€ 00
0450000000E 00

0,50000000€ 00
0,50000000E 00
04+50000000€ 00
0.50000000€ 00
0.5V000000E 00
0.,50000V00E 00O
0.50000000E 0

0.50000000E 00
0.50000000E 00
0.50000000E noO

244324458 E=-01

(FIRST AND LAST VALUE)

(FIRST AND LAST VALUE)

(FIRST AND LAST VALUE)

=0+80000000E 00
=0.50000000€E 00
~0+20000000€ 00
0:99999994E~01
0:39999999¢ 00
0+69999999E 00
0+99999999E 00

~0+80000000€ 00
=0.,50000000¢ 00
=04200000008 OV
0¢99999994E-01
0439999999¢ 00
0:69999999€ 00
0+99999999€ 00

=0.80000000€ 00
~0.:50000000E 00
-0.:20000000¢ 00

0.
242520458 E 00

0,50000000€ 00
0,50000000€ 00
0,50000000€ 00
0,50000000E 00
0,50000000€ 00
0,30000000E 00
0,50000000€ 00

0,50000000€ 00
0,50000000E 00
0,50000000€ 00
0,50000000E 00
0,50000000€ 00
0,30000000E 00
0,50000000€ 00

0,50000000€ 00
0,30000000E 00
0,50000000€ 00

0.
15332304 E 00
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MU

O, 0. 0. 04 O 0+
O, 0. (s 0. 0. 0
0. 0. 0. 0. 0, 04
0, 0, 0. O ['N [}
0, 0. © 04 0. [N 0.
0, 0, O 0. 0. [+X)
*N 0. 0. 0O O 04
[V 0. 04 0. [ 0.
['N 0. 0O 0« [N 0.
O 0. Os 0. 0. [N
0. 0. 0. =7.8833385 E=01 =1,8687815 E=01 5.5395357 £-01
0.

#LGF = 68 EC 3,60000E=01 o4 4,65000E=01)0 LGt= 444,70

S1Gs
04 0, 0. 0. 04 0s
[*)% O Oe ['1Y [V Os
U, 0. 04 0 O 0
0. 0. N 0. O, 0.
V. 0. ' 0. O, B
. 0. Oe 0. 0. [+1)
U, 0. s 0. 0, 0.
0. 0. Oa 0. 0O, O
[N [+ 0. Q. 0. 0.
0, 0. 0. 0. 0, 0.
O, 0. 2,5752130 E-u1 2.2613038 E 00 1.5193497 E 00 0.
O
MU

O 0. Os O G, O
Uy 0, O 0 'R 0
' 0. 0. 0. 0. 0.
[V 0. 04 . 0. 0, Qs
O, 0. O 0. O 0
0. 0. 0 0s O, 0s
0. 0. 0e O 0. [¢D)
O, 0s O 0. 04 [N
O. Q. Os 0. ('R O
O 0. 0. 0. 0. 1}
e 0. -7.8036164 F=ul  =~1.8037993 E=01 5.5815683 E~01 [+
'H

#LGF = 67 EC 4,65V00E=01 44« 2,98000E=01) 1 LGI= 4...70

S1Ga
O 04 0 04 0. 0.
'R 0. 0. 0. 0, 0s
04 0. 0, 0» 0. 0,
N 0. 04 0. 0, 0
'n 0. 0. 04 0. 0
04 0. 04 0. 0. 0.
"N 2 0. 0. 0 0. Q.
04 0. O 0. 0. 0s
J. 0. O O« 0. [N
0. 0. 0 0. 0. 0s
0y 2,3453153 g-0l 2.2189856 E U0 1.4954489 E 00 0, 0,
O
MU
U Q. 0. Qe [V 0O
U, 0, O 0. 0. 0
' 0. 0. 0 0. [
[V 0. 0 0. O Os
[V Q. Oe 0s 0, [N
! Uy 0. O 0 Q. Os
Us 0. 0. O 04 0,
: 0. 0s 0 0. 'N 04
i N 0. 0, 0. 04 0s
! O O 04 0. b, 0
0. -7,8968767 E-01  =1.,80Y8225 E-01 5.6538679 E~01 04 0s
U,
#LGF = 66 EC 5.98000E=01 +.. 7.73000E=01)+ LGI= 4.4.70
slG.
'R 0. 04 0s 0, 0
'R 0. 0, 0. O 04
O 0. 0. Qs 0. 0O
0, [\ 0. O ') 0.
0. 0. O« O [} [+ 1)
0, 04 04 0. O 04
Qs 0. 04 0. O, Oa
04 0. 0 0. 0, 0.
04 0. 0, 0 0. 0
0. 0. 0. 0. 'Y 0
243372891 E-01 242377153 £ 00 145234623 E 00 0. 0, 04
| 4 ’
| MU
Uy 0. 04 04 0. 0.
U, 0. Os O [*N [+1}
[V 0, [N [/ O 0.
04 0. 0 04 0. 04
04 0. 0s 0. 0, 0,
Q. [V G 0 Q. 0

0. 0. 0 0. 0. O




22 PROF GROUCH-G : A processing code for group constants for a fast reactor

###SUMMATION OF ONE DIMENSIONAL DATA

641457714
1,4107153
4,3671395
3.7735494
3,7735151
3.9348288
3,9808736
3.6845494
4,2174041
4,0279351
4,0000000
4,0000000

###SUMMATION OF TRANSFER MATRICES

U,

1,4098468
443632934
3,7708358
3.7753224
3,9353989
3.9797339
3,6844793
4.2138286
4,0318902
3,9999992
349999992

MUt
0,
3.2382640
2,0100668
2,0100560
2.0100977
641463535
6£.1463574
641463455
6.1463731
6:1463561
641463228
641463747
SIgCivD)
J= 1 O,
B.2588804
1,7438614
1.3563252
1,7565467
1,472745%9
1.5039918
1.4052149
145733445
1,5267532
1,5250679
1,4954492
J= 2 U,
5.4637594
243864370
241915544
1,8588695
2.22341917
2,2438988
2.0706489
2,3863918
2.2671434
2.2478760
242613062
J= 3 U
3.8451291
243684043
2.2566980
145579891
2.3866323
2,329829
2,0868555
2,5766778
43403867
2,2705618
204324463

E=01
00

mmmmmmmmmmm
<
(=3

00
00
00
{]¢]
oo
0o
0o
oo
00
00
Qo

mmmMmMmmmmmmm

E-ot
E-u1i
E-01
E=01
E-02
E~02
E=V2
£=02
£-v2
E~G2
F-02

E=u0l
uo
00
00
00
00

[¥¢}
0o
00
0o

mmmmmmmmmm

E=01
00
00
0o
0o
[¢]o}
o0

[¥]s]
3¢}
vo

mmmmmmmmmm

E=02
£=01
£=01
E-01
E=01
E=01
E~01
£-01
E=01
E-U1
E=01

7.7562837
1,8533349
3,3654567
3,8113357
3,7503725
3,9239331
3,9322390
3,7145200
4,2747371
4,0000000
4,0000000
3,9999999

0.

1,8516675
3.3650933
3,8112252
3,7507330
3,9243261

3,9338854

3,7124519
4,2709867
3,9999992
3,9999992
3,7713955

0.

4,3278971
2.0100793
2,0100926
2.0100904
6.,1463378
6,1463479
6,1463643
6,1463401
6,1463434
641463572
1,1326770

0,

B,1546755
1,5678786
1,7775133
1,7559765
1,4908359
1.,5083647
1,4207692
1.6201628
1,5277527
1.5341410
1,5193497

0.

8.7695861
1.5220252
1.8710127
1,8216790
2.2089672
2.1957636
2.0576460
2,4090846
2.2377157
2.2131419
2.2520458
0,

1.6090670
2.7555287
1.6280967
1,7271702
2.2412995
2,2811072
2.3610484
2.4548972
2.3453160
2,5271711
0.

mmmMmMmMmmmmmm
o
o

00
00
0o
00
00
00
00
00
00
00
00

mmmmmmmmmmm

E~-n2
E-01
E-01
E=01
E=02
£=02
E=02
E~02
E-02
E=02
E=01

E=01
£ 00
E 00
E 00
£ 00
E 00
£ 00
£ 00
E 00
E 20
£ 00

E-nl
E 00
£ QO
L 00
£ 00
E 00
E 00
E 00
E 00
E 00
E 00

k=01
£E=01
E~01
E=nl
E=-01
-0l
t=01
£=01
E~01
e=01

849533529
2.6136521
3,3984017
3.8456340
3,7701135
3.9184040
3,85%02166
3.8022775
4,2888366
4,000V000
4,000V000
4+0000000

0.
2.6091307
3.3957805
3.8434588
3,7678833
3,9185361
1,8513045
3,80U00469
4,2894557
3,9999992
3,9979992
15332304

0.
4,3253396
2.010L568
2,0100901
2.,010V902
61463567
6,1463585
6,1463645
6£.1463479
6,1463499
621463777
545395357

0.
1.0479494
1,3844752
1,783U826
1.7257799
1.5045995
1.4706914
1,4183044
1.6470429
1.5234626
1.49885477
1.5332304
0O

1.5303286
1.,7147028
1.8802179
1,8717878
2,1885788
2.1335344
2.1456154
2.394U359
2.,2189862
2.252(687
0

Qs

345374066
2.9922365
1.8233342
147254575
202722572
2.4599089
243835771
24775777
2.5755129
2.4838361
0.

mmmmMmmmmmmm
©
(<]

mmmmmmmmMmmmm
©
[=]

E~02
F=-01
E=-U1
E=01
E-02
E=02
E=02
F=02
=02
E=02
E~U1

[=
(=}

E-02
E~01
E~01
E-ul
E-01
E=ul
E=01
E~U1
£=01
E~-Ul

943713218
147163493
3.4965444
3.8833012
349273854
349231325
347946761
3:9398446
442249353
44+0000000
440000000

9.3881141
1.7135456
3.4900144
3.8842100
3:9162952
3.92284%2
3.7958940
349307419
442291602
3.9999991
349999992

349211763
443283811
2.0100769
2.0100904
2,0100915
641463455
6:1463520
641463613
641463215
641463740
641463594

544330847
79664651
1.4616236
1.7837521
1.8057520
1.4953242
1442241725
1.4811838
1.6149685
144954493
1.5123117

34292481
7+7613959
1.9436924
1.9279751
1.9516651
2.2053774
2.1429356
242255780
243715122
242613061
242539594

540898891
1+4356280
9.1228430
1.7157385
1.6996828
242243086
242932799
243308279
243845469
2+4324466
2.3372896

mmMmMmMmmmmMmmm
o
o

mmmmrmmmmm
(=3
(=]

E-01
E~02
£-01
E-01
E-01
k=02
E-n2
E=02
E-02
E-Q2
E-02

9.3122531
242584922
3,6181000
3.8429292
3.9850834
3.9431922
3.7299218
4,0520032
4,1575542
4,0000000
3.9999999

9.2727223
2,2522084
3.6088105
3,843617¢
3,9867568
349418665
3,7309593
4,0459402
4416176536
3.9999991
3.9999992

3.9212244
1,6243260
2,0100998
2,0100954
641463427
611463556
6.1463386
6:1463431
641463545
6.1463378
641463439

5.,3831677
8,9370552
1,8163652
1,7874737
1,5236762
1,5110898
1,4205281
1,5419531
1.5986923
1,5193501
1,52775217

3.0665608
1,1945222
1.5618066
1.8962975
2.2283005
2,1825203
2,0977526
2.2705431
2.2976705
2.,2520462
2,2377157

8,6252455
1.7026449
2,3992808
1.5915806
2:3310674
2.4958201
2,1164117
2,3950702
2,6119142
2,2860381
243453158

E=01
E 00
E 00
E 00

E=01
=0l
E-01
E-01
E=-02
E-02
£=-02
€=02
F=-02
E~02
E=02

E-01
E=01

mmmmmmmmm
(=3
o

mmmmmmmmmm
o
[=]

£=02
E=01
E-01
E-01
E=01
F=01
E=01
€=01
E=01
E-01
E=01
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1,3242718
247906616
3.:7106938
3.8052859
349587853
319620666
3,7005686
411449739
440921153
4.,0000000
4,0000000

143224395
2.7872913
3.7067040
3.8061421
349604374
3.9617393
3.7010479
4.1390520
4,0960565%
3,9999992
3.9999992

349208777
2,0100647
2.0100396
2:0100899
6.1463476
61463624
6.1463576
6.1463484
641463772
6411463453
601463498

7.0817327
1.,1685%626
15541171
1,7822618
1.5093660
1.4839496
1.4201169
1.5729490
1.5372348
1.5332307
1.5234626

5.5002499
1.3811022
1,6287697
1.8625084
2.1951¢077
2.2320608
2.0662390
243032894
2.3021694
212342643
242189861

646073515
244099677
5,2780688
1.6051565%
245431158
214605615
241421270
246873548
245271098
243250501
245755136

mmmMmmmMmMMmMMM™MmmMm
(=
o

mmmmmmmmmmm
(=3
o

E-01
£-01
E-01
E=01
E=02
€=02
E=02
E=02
E=02
E=02
E=02

E=p1
E 00
E 00
£ 00
E 00
E 00
£ 00
E 00
€ 00
€ 00
E 00

E=01
E 00
E 00
£ 00
E 00
E 00
E 00
£ 00
E 00
£ 00
E 00

£-02
£-01
E=-01
E=01
£-01
E-01
E=01
E-01
e-ol
E~01
E~0l



