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1, INTRODUCTION

The conversion of the RESAB program system from IBM 7094 to the
Burroughs computer B6700 at Ris8 has involved changes in the structure of
the program, Consequently, it was necessary to rewrite the user's guide
(ref. 9) to match the new conditians.

A previously issued report ("The Neutron Resonance Reactions in Ther-
mal Nuclear Reactors Determined by Semi-Analytic as well as Numerical
Mzthods", Ris8-R-234, ref. 1) describes all the theories applied while the
present guide is written for the user familiar with the topic beforehand.

2. THE RESAB PROGRAM SYSTEM

The program system consists of three ALGOL programs named RE-
SABFILE1, RESABFILE2 and RESABFILE3 that communicate with each
other via magnetic tapes. A list of most of the ALGOL procedures in the
gystem is given in tables 17 and 18.

2.1. RESABFILE1

This program performs the slowing-down calculation and effective
group cross section determination. It consists of two parts named SDP
(ref. 1, chapter 5) and LINK ALFA (ref. 1, chapter 4). By means of SDP
numerical multi-region collision probability slowing-down calculations are
performed throughout the resonance region, while LINX ALFA compriges
a simple, homogeneous slowing-down procedure, RESCOLDENS, together
with most of the semi-analytic methods in common use for treating of the
resonance reactions. A graph of the structure of the program is shown in
fig. 1.

2,2, RESABFILE2

The cross section tabulations and energy mesh structures applied in
SDP are produced by RESABFILE2 (ref. 1, chapter 3 and section 5. 4),

2,3. RESABFILE3

Detailed cross sections and flux spectra determined by SDP are (if
wanted) printed on magnetic tape. The RESABFILE3 program reads such




-4 .

an SDP output iape and produces a paper-tape that controls a digital plotter
who produces cross-section 'nd flux curves.

2.4. Running Time

The experience from test jobs has shown that a job running 100 sec. on
IBM 7094 roughly took 60 sec. CPU-time and 85 sec. real-time on B6700,
but large fluctuations occur, The real-time as the more realistic of these
two time measures is referred to below.

The running times are greatly dependent on the resonance structure of
the materials considered and the chosen combination of approximetions.
Typical running times for LINK ALFA extend from 0. 1-0. 7 min per miclide
and configuration. For SDP the times are reported per narrow group. If the
collision probabilities are obtained by means of the corrected Nordheim's
approximation, the time per group is about 0. 0005 min, while the corre-
sponding time when exact collision probabilities in-two regions (5 Gauss
points) are used is about 0. 001 min. Ina 15-region problem the time per
group is 0. 017 min (2 Gauss pcints), It is Seen that a heterogeneous slow-
ing-down calculation for 238U in the interval 3500-0.5 eV may be performed
in about 1 min (188 resonances), The use of tabulated collieion probabilities
speeds up the calculation somewhat {cf. p. 19)., Production of SDP input
tapes usually takes 1-4 min if multi-level formalism is not applied. Gener-
ation of tape AEK033 took 20 min.

As a rule, the RESAB codes are fed into the machine in source form
whereby modifications become possible. Compilation times are about 90
sec for RESABFILE! and 50 sec. for RESABFILE2.

2.5. Use of Tape and Disk Files

The program system, which comprises about 8000 source-program
cards, is generally read intc the machine from a magnetic program tape
{month library). The user need only supply a loader deck {(sec, 2.6 and
table 1).

Further, on run time the RESAB codes uée a number of external files,
tape as well as disk. It has been the policy to reserve the tapes for data
files with an external function, i, e, input/output files, whereas internal
working files are placed on the disk. However, the classification as8 an in-
ternal or external file is not always clear,

A 1list of the file names and kinds is given in table 2 and the corre-
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sponding file declarations in the ALGOL programs in table 3. With this in-
formation, it should be possible to change Some of the files in the prograrms,
if necessary.

Resonance parameters are supplied from punched cards or from a
disk file.

If, exceptionally, RESAB is run with exte-~nal storage attached to SDP,
2 disk files are used per externally stored muclide.

A generation of an SDP input tape by means of RESABFILE2 uses up
to 8 files (5 disk + 3 tape). The rather small size of the IBM '7094 core
(32 K) caused this extensive use of external storage in the original progrim;
the consistent retainment of this file structure by conversion to B6700 proved
to imply an efficient utilization of this computer.

2,6. The Loader Decks

Table 1 shows the set-up of loader decks for RESABFILE!, RESAB~
FILE2 and RESABFILE3.

The first card is the familiar ACOMPILE-card. After this and before
the DATA-card a number of file cards follow. The first contains the name
of the program file on the library tape, SOURCE/ PROGRAMNAME
The others refer to registratea tapes kept at the AEK tape library.

Immediately after $SE'I‘ MERGE the program correction cards are in-
serted, if any,

In the example of RESABFILE2 an SDP input tape AEK035 is prepared
from the LIST2-tape AEK025 by RESABFILE2, and RESABFILE] uses this
tape to solve the test example "JOB1" (cf. 6.3, 1); the final SDP-tape is
scratched,

It is very important to give the operator accurate tape mounting in-
str.:ctions, e.g. by a written message following the loader. In our case,
this message would be:

RESABFILEZ2;

> The program will read from the tape RESFILY = AEK025 and will
produce a tape RESFIL11 = AEK035 which {s stored in the tape library « .

RESABFILE!;

>> The program will read from the tape RESFIL12 = AEK035 and needs
one scratch tape ¢¢.

If a scratch tape is used before another, permanent, tape is produced,
this cause- of-action should be told the operator to avold confusing situations
about the tape catalogue numbers.
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3. INPUT SCHEMES

As a READ inswruction in B6700 ALGOL causes the card reader to read
from a new card, the user must know the termination marks in the data file
corresponding to all READ instructions in the program. The data between
neighbour marke is one logical record. In the following input schemes, the
logical records are separated by solid lines,

An asterisk indicates that the meaning of the quantity is explained in
detail below. If the column with the heading “Conditions" contains a logical
expression the input quantity concerned must be skipped if the value of the
expression is "false", The following abbreviations are applied:

AL

R
I

RA [1:N]
IA[1:N, 1:M]
B

ABS

2 18(X)

Alphameric quantity, only one on each punched card
(beginning in column number one)

Real number

Integer number

Real array with indicated dimension

Integer do, !

Block of data, The contents will be described in a subsequent
section

The absolute value of the fuantities have the meaning indi-
cated in the column with the heading "Explanation" while
the signs influence on the input scheme or the path through
the program. A plus sign is generally connected with a
straightforward use of the program.

Absolute value of X

3. 1. Input Data for RESARFILE1

3.1.1. Job Control Data

i Symbol Conditions Explanation
(1)
CALTYPE .1 Indication of the main
path through the Jro-
gramme ( ) -10)
NRES 1 CALTYPE =4 Number of single re-

NBEGRHOM 1

TAPEOPT 1

FORMTAPEI ,IA
[1:TAPEOPT, 1:2]

0 { CALTYPE (11

TAPEOPT ) 0

solved resonances for
which SDP must be
applied ( ) 0)

Number of LINK ALFA
energy groups

Number of tiles
whose funcfions are
changed by the job
{(20)

New logical/external
file correfpondence®

RESAB RES,
RAR. LIBRARY or
do, LOADER ,B

(2)

DFN I
LINK ALFA
DATA ,B

Input a "-1" or repeat
from (2)

0{ IJALTIVD

RESAB resonance
parameter library (only
list of contents if the
library is available on
the disk)

Identifier for the reson-
ance absorber (controls
the loading of the corre-
sponding resonance
parameters)

Input to LINK ALFA

SDP DATA B

CALTYPE (11

Input to SDP

Input a "'-10" or repeat from (1)




CALTYPE

Pure SDP calculation. Punched cards output (section 5.4). If
the case is homogeneous then partial resonance integrals are
obtained for each energy group (cf. "the two-parameter de-
scription”, ref. 1, sections 4.3, 6.4.2, 8.1.2 and 8,1.3), If
the case is heterogeneous the punched cards contain effective
group cross sections. (The data processing and cross section
condensation routine CRS?‘) comprises facilities for reading
these punched cards directly. The RESAB resuls then replace
the original UKNDL, infinite dilution data.)

Pure SDP calculation for one isolated resonance. The reson-

ance cross sections are obtained from single-level resonance
parameters (cf. ref. 1, section 5.4, p. 62. No cross section,
SDP input tape is applied).

Pure SDP calculation. No punched cards output.
Pure LINK ALF A calculation. No punched cards output.

Pure LINK ALF A calculation, The computation and the results
obtained correspond to the SDP case with CALTYPE = -2,
However, only one resonance absorber may be treated in one
problem.

Combined SDP and LINK ALF A calculation, The results ob-
tained by SDP are corrected for p-wave resonance absorption
by means of statistical LINK ALFA treatment. However, only
resconance absorber number one in SDP is treated in this way
while the calculation for the other resonance absorbers is re-
stricted to SDP treatment. The cross section, SDP input tape
must not include contributions from p-wave resonances for
resonance absorber number one (as UKNDL does), This is
presumably the most accurate method available for including
the p-wave absorption for fertile isotopes (ref. 1, p. 22).
Punched cards output as in the cases with CALTYPE = -2
and 12.

Combined SDP and LINK ALFA calculation, The NRES reson-
ances specified by means of the array BSSDPNR (p. 10) are
treated by SDP (isolated single-level resonances), Apart from
this all calculations are performed by means of LINK ALF A.
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This procedure should be applied if the energy groups round a
very wide resonance are so narrow that the resonance covers
more than one group. In LINK ALFA a resonance is considered
an indivisible whole belonging completely to the group in which
the resonance peak is situated (ref. 1, p. 37). No punched cards
output.

According to table 2, RESABFILE! may use up to six different files.
Internally in the program a so-called "logical no" is attached to each mode
of operation of a file (seven different functions), and the connection between
a specified function of a file and an external or "physical” file name RES-
FILn (n=1, 4, 7, 10, 11, or 12) is established through the integer array
FORMTAPE [1:7] . Each time the program reads a new value of CALTYPE
the standard connection indicated in table 2 between mode of operations and
file names is reestablished.

The array FORMTAPE is defined FORMTAPE [logical no] = n, RESFILn
being the (external) name of the file,

The mode of operation of one file may be changed as foll-ws. If for in-
stance we want to store the resonance parameters on the tape file RESFIL11
we have

TAPEOPT = 1
FORMTAPEI [1,1] =7, FORMTAPEI [1,2] = 11

Now the program accomplishes the following operation:

FORMTAPE [FORMTAPEI [1,1]] = FORMTAPEI [1,2].

RICOR

If external storage is necessitated by SDP (cf, ref. 1, sec, 5,5; this
situation is exceptional and is likely to occur only for deuterium and graphite),
the files with logical nos, 1 and 2 are applied in case of one isotope. If two
isotopes require external storage, files 3 and 4 are occupied too. External
storage for more than two isatopes is not provided for in the present version
of the program, To keep track of the available fast memory and be abl. to
decide whether external storage must be used, a real procedure "FRICOR"
was incorporated in the old IBM 7094-version; it returned the momentary
free core space in words, and certain arrays in SDP were dimensioned ac-
cording to this value, No similar concept exists on B6700; it was instead
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decided to imtroduce a dummy procedure FRICOR always returning some
fixed value, say 20000. The user may insert another value than 20000 by
correcting the card

REAL PROCEDURE FRICOR; FRICOR: = 20000; 00002400

The actual choice has some influence on the efficiency, and also on whether
external storage becomes necessary. The same problem may be run with a
large FRICOR and no external storage, ur with low FRICOR and external
storage; often the former alternative is the more efficient. See also pp. 19
and 51.

3.1.2, LINK ALFA DATA, Homogeneous Calculation

Symbol Conditions Explanation

FF » AL Control parameter

(3)

PROBLEMNO ,I LINK ALFA problem

number () 0)

DAY I Day of the month

MONTH , I Month ( «12)

YEAR .1 Year

BSSDPNR LJIA CALTYPE = 4 The resonances for which

[1:NRES ] SDP is goingtobe applied
(The resonance numbering
starts at the resonance
with the lowest energy)
BSSDPNR (1] = -1;Pure
LINK ALF A statistical
p-wave calculation

DFN! ABS I = DFN, checking that the
right set of res. par. has
been loaded

DETAIL , 1 = 3: The output comprises

only input data and effec-
tive group cross sections
= 2: Detailed output "
=0, 1,10, 11, 12, 13
TOM, ABS ,1 Number of energy groups
(= NEGRHOM if

0{CALTYPE (11)*

- 11«

Symbol

Conditions

Explanation

EO , ABS .
[0:ABS(TOM) ]

RA

TEMP , ABS

AM ,ABS

Group boundaries (eV)
beginning at the highest
energy*

Temperature (°K) *

If ABS(AM)( 0.6 then
the heterogeneous input
scheme below is applied.
ABS(AM) ) 0. 6: Mass
(amu) of a non-NR mode-
rator e. g. O in UO, *

sY

R,RA [1:3]

N,IA [1:3]

OPT3

Al ABS
[N s

9°0{ (NV)sEY

T

38°0) (lIYIV)SEV

Non-NR moderator cross
section per absorbing
atom (barns)®*

NR moderator cross
section per absorbing
atom (barns) (SY ) 0)

R [1]: pin radius, R[2]:
cladding outer radius,
R{3]: cell dimension
(see OPT3). {cm)

Number of different
isotopes in fuel, cladding
and moderator region

= 1: R{3] = cell outer
_ . radius
=2: R|3, = pitch in 8q,
lattice
= 3: R{3] = vol.ratio
(cell-fuel)/

)
[3] = do. mod. [fuel
= pitch in hex.
lattice
= 6: R[3] = diameter of
cir. cell

Isotopes_in the fuel.

A1[K, 1] : Mass (amu).
Isotope number one (K = 1)
is the res. absorber®.
A1[K, 2 J: Atoms per mole-
cule. Al[K,2] io; Num-
ber,_ density (192% nuclides/
cm?). A[K,3]: Cross
section (barns) "
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RO3

.R A3(K,2] Yo

OPT

OPT1

OPT2

I

90 ) (WV)sgY

Symbol Conditions Explanation
ROt R Al(K,2?] 0 Densit; of fuel material
(g/cm?)
A2 ABS_ ,RA = Isotopes in the cladding
[en 2], 1:3) o A2 [K.I : Mass amu}.
— A2 |K,2] and A2{K,3]:
- see Al
o
RO2 ,R A2(K,2] )0 | & Density of cladding
= (g/cm®)
Moderalor:
A3 LABS ,RA A3 [[KI} A3(K,2] and
[1:N[3],1:3] A3 [K, 3] : see A2

Density of moderator
(g/cm®)

Choice of equivalence
princi.ple (generally 1
or 2)

Determination of Dancof

factor:

= 1: Cylindrical CPM
(very fast)

= 4: 8q. ; Carlvik's

= 6: Hex,

Type of effective group

cross sections

= 1: Effective ''rod cross
sections", ref. 1,
eq. (8.1)

= 2: Effective ''cell cross
sections", ref. 1,
eq. (8.2)

method (ref, 3)

FF

, AL

n_w

Input a

or repeat from (3)

Control parameter

The Influence of a Negative Sign in Front of the Following Quant_it_i_e_s_

DFNI { 0

TOM ( 0

The slow but accurate J-function of Neltrup is applied in
the statistic calculation (else the fast approximation of
Steen {8 used) - ref, 1, section 4,5.5.

The output comprises the res, parameters and res, inte~
grals for all resonances in the group of lowest energy.
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EO If the largest group boundar, is supplied with a negative

sign no statistic calculation is performed (neither for

p-wave resonances in the resolved region).

TEMP { 0 Just after TEMP the program reads the guantities
TU(R) and EAF (R).
(TU = .1 No p-wave contribution included
TU ) 0 The parameter has no influence.
EAF:

1: 0 ) EAF and -EAF ) the lowest resonance energy in the library.
-EAF is used as upper cut-off energy for the resolved region

(instead of the largest resonance energy in the library).

2; EAF ) the largest rusonance energy: Pure statistic calculation.

6

- \
3: EAF = 10  the parameter has no influence)

AM (0 Statistic p-wave contribution in the resolved region ex-

cluded.
Al {1,K] {0,K )1: The internal moderator is treated in the NR approx.
s(o E The influence of scattering

or
A} {1,3] (0 ? interference is neglected.

Choice of Equivalence Principles, OPT

[:H The cell is homogenized. Pure NR-moderated

52 Carlvik's collision probability approximation (ref. 1, section 4.2
- two terms rat. approx.)

4: Two terms . Leslie, Hill, Jonsson

3: One term (non-isolated rod) E (ref. 4).

2: NR cladding treatment (ref. 1, eq, (6.3)) , Bell factor coll. prob.

1 WR cladding approx, (refs. 5 and 6) E (ref. 1, section 4.2)

0: As 2 but ; Wigner's rational approx. for

S H As 1 but f coll, prob. (ref, 1, section 4. 2).

OPT =1 (or 2) is recommended possibly combined with the vacuum
cladding approximation (ref. 1, section 6. 3.4).

\Beyond this the user of the program may construct an equivalence
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principle of his own (DETAIL =2, 3. 12 or 13). To do this the lower bound-

ary of the group of lowest energy must be supplied with a negative sign.

With AM ) 0.6 the program reads* [SYI([DKK if SYI y 0), |avcros,

[PSHET and VOLRAT just after SY (all real numbers). If SY1 = -1 eq. (4.26)
_inref 1 isapplied (S = S8Y), while eq. (4.28) is used if SY!1 o (r

SY, ryo, =SY! and d = DKK). uAVCRos--mthenseﬁ-S(cfeqs

(8. M)and(B 20). If SY1 j 0:5 g = (DKK {SY - (1 - DKK) YSYN)?). This

is in fact the method applied whenever notlnng else is specified. If AVCROS =

-1 the method sketched in eq. (8.5), ref. 1, is used, while § . = AVCROS
if AVCROS ; 0. PSHET is the heterogeneous slowing down power per ab-

sorbing atom (eq. (4.30), ref. 1. Infinite slowing down power: PSHET ) 10 )

VOLRAT = (non-fuel volume)/ (fuel volume), cf. eq. (8.20) inref. 1. If
VOLRAT = 0 effective "rod cross sections” are calculated. With AM ) 0.6
the program reads only AVCROS after AM.)

The Combination of the Single R

Approximations, DETAIL’

This subject was discussed thoroughly in ref. 1, section 4.5. LINK
ALFA contains the parameters PC(R) and EXACT(I). PC indicates the
fraction (%) of the resonance integral (in fact only that part of the resolved
s-wave resonance integral, which is determined by LINK ALFA is consid-

ered), that will be treated by method 3 and method 4 (ref. 1, p. 37). EXACT

i the number of resonances, for which method 4 is going to be applied.
For DETAIL = 0, 1, 2 or 3 we have

PC = 90% } for 238y and 232,

EXACT =3

- 3y
PC = 0% ginallot.hercases
EXACT = 0

1If a different combination of the methods is wanted 10 must be added

to the values of DETAIL listed above. Then the input scheme comprises
PC, EXACT between TOM and EO (0 = PC ¢ 100, If the spin of the
target nucleus is greater than zero, method 3 must not be applied). It is
the EXACT largest resonances that are treated by method 4 unless EXACT
is supplied by a negative sign. In the latter case, however, the real array
RESNO [I:ABS(]':!XACT)] specifies the resonances, for which method 4 is
used. If EXACT ( O the program reads RESNO just after EXACT,

*The symbol | indicates one data record.
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Integral Calculation DETAIL

DETAIL = 0 (output as for DETAIL =2) or
DETAIL =1 do. =3)
(CALTYPE = 11, AM } 0.6 only)

In this case only non-1/v partial resonance integrals are calculated.
The lower houndary of the group of lowest energy is always 0 eV for
which reasoun this boundary is omitted in the input. /'
Calculation at Infinite Dilution_

SY 2 10" " b. (If DETAIL ¢ 10: PC, FXACT = 0, 0 always).

3.1.3. SDP DATA, Continuous Numerical Slowing-Down Calculation

Some sequences of dala must be repeated as mauny times as indicated
in the column with the heading ''Repetitions”

Symbol Repeli- | ¢ ongjtions

tions Explanation

FF » AL Control parameter

“)

PROBLENNO , 1 SDP problem number

(>0

DAY »1 Day of the month
MONTH 1 Month (< 12)
YEAR W1 Year

TEST ,ABS ,1I Control of "narrow
group’’ print-out. Gen-
erally TEST = -1, -2
or -3

TEST1 ,ABS ,1 - ARBRS(TEST1) = 1: Fffec~
tive "rod cross sections'.
ABS(TESTI1) = 2; Effec~
tive ""cell cross sec-
tions". Cf. ref. 1, sec-
tion 8,1.1.*

Number of material
regions (# 0)
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Symbol

Repeti-
tions

Conditions

Explanation

Symbol

=
g

Repeti-

Conditions

Explanation

NRRES ,ABS ,1

NRNARROW,
ABS

NEGR ,ABS ,I

CPMC o1

RES ,ABS ,IA
[1:ABS(NRRES)]

NNUCL, ABS_,IA
[1:aBS(MR)]

NRMR JIA
[1:ABS(MR) ]

ENGR

,RA|
[0:ABS(NEGRY) ]

ANARROW ,RA|
(1:NRNARROW ]

MR( 0

NRRES {0

TEST { 0
ABS(MR) )1

NNUCL 1] 0

NEGR ) 0 and
TEST { 0

NRNARROW )0

Number of res. absarb-
ing isctopes. If MR ) 0:
NRRES = 1. (NRRES ¢
the number of isotopes
listed on the cross sec-
tion, SDP input tape)

Number of NR-modera-
tors. If NRRES ) 0:
NRNARROW = 0. (If
NRNARROW ) 0 then
the slowing-down power
is infinite)

Nun;ber of wide g-roupl'

| Choice of collision prob.

routine *

The material regions in
which the different res-
onance absorbers are
pituated. In cylindrical
geometry the region
mumbering starts at the
centre (RES{1] sRES [2]
ete.)

Number of different
isatopes in each material
region (NNUCL 1] )o:
no subdivision of homo-~
geneous material regions,
NNUCL [1 ] { 0:Subdivi-
sion)

Number of subreg ons
ide each homog
material region. (If
NNUCL[1] ) 0: all
NRMR (I]=1)

Group boundaries (eV)
beginning at the highest
energy”

"Mass" (amu) of the NR
moderators in the ma-

; terial description below

Material region number

-

AMAS ,ABS ,R
MOL ,ABS ,R

SS ,ABS ,R

§81 ,ABS R

([531] TONNN)SEY thun | daje | = | J0F

RES[1] o

}RES[!](O

Isotope number I:

Isotopic mass (amu) *

Atoms per molecule, If
MOL ¢ 0 (all I for K
fixed): Number depgity
(102 nuclides/cm%s)

Potential scattering
cross section (barns)

Macroscopic scattering
cross section (1/cm}®

RO R

(WN)SEY Thun | days | a N Jof

i MOL )0 and
RES[i])0

Density of the matfrial
in region K (g/cm”)

(If the region containg
resonance absarbers
these must occupy the
lowest values of I)

AR, RA [1:ABS
(NRRES) ]

RAD ,ABS ,
[1:NR ], where
MR

ks

NRMRf]

RES {1] {0

RAD [1] {0

Number densities of the
resonance absorbers
(104 naclides/cm®)

(Sub-)region outer radii
or distance to region
interfaces from sym-
metry plane in glab ge-
ometry (cm. RAD [Zﬁ( 0:
8lab geometry else
cylindrical geometry)*

If CPMC # 1: Dancof
factor (RAD [-1 ])*

If CPMC =_1: Rod radius
(4 RAD {1] )0 then rod
radius = RAD {NRMR [1]))

TAPENR I

DFN

{CALTYPE
4

or
BSSDPNR [1 ]+
-1} and
{({CALTYPE
f-n

Number of the magnetic
tape containing the
cross section, SDP input

Identifier for the
sequence of cross sec-
tion data, which is going
to be applied in SDP
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Symbols gz::h- Conditions Explanation
I
ERES ,R Resonance energy (eV)
GAMN1 ,ABS ,R Reduced neutron width
(r°, meV. GAMNI ( 0:
Scﬂttering interference
neglected)
GAMGI1, ABS,R Radiation width (I
meV). v
CALTYPE=-1
GAMF1 R Fission width (Pi' meV)
STACG ,R Statistical spin factor
R
TEMP ,ABS ,R Temperature (°K) *
J .
FF L A ' Control parameter
Input 2 "-1" or repeat from (4) :
A i

Attention is drawn to the fact that a cross section, SDP input tape
must be mounted unless CALTYPE = 4 or -1 (CALTYPE (1),

ABS(TEST) = 1. Print-out of "narrow group’ fluxes (alternating sign
from material region to material region).

a 2, Detailed print-out for each "narrow group".

= 8, No "narrow group' results are printed.
TEST { 0: Calculation of effective group cross sections (partial reson-
ance integrals) in "wide groups”. TEST ) 0: Total resonance integrals
with 1/v-absorption subtracted (CALTYPE = -1 only).
Storage of "Narroy Group! Fluxes and Cross Sections on Magnetic Tape
for Off-Line Use, TEST1
TEST1 ( 0 Storage on the tape with logical no, 5
TEST! ) 0 No storage .

The contents of SDP output tapes is deacribed in gection 5. 3.

Input of Wide Group Structure, NEGR, ENGR

¥ 0 { CALTYPE { 11, i.e. LINK ALFA 15 supplied immediately be-
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fore the call of SDP, then the group structure applied in LINK ALFA may
be transferred to SDP simply by supplying NEGR by a negative sign, If
ABS(NEGR) ( ABS(TOM) the groups introduced in SDP are those of lowest
energy. This is of some importance when CALTYPE = 4, In all cases:
NEGRHOM = ABS(TOM) * ABS(NEGR).

(See pp. 10 and 51 and ref. 1, section 5. 5). I, in rare cases, ex-
ternal storage is used for one or more isotopes, the mass (AMAS) of the
isotope(s) in question must be provided with a negative sign. The error
message "MAXL IS TOO LOW", obtained when running SDP, indicates that
the job cannot be executed with the actual FRICOR without use of external
storage.

For isolated rods anisotropic scattering in the external moderator may
be of some importance, when subdivision of the external region is per-
formed. The SDP transport correction (ref. 1, section 7. 1. 2. 1) may be
activated in such cases by placing a minus sign in front of the potential
scattering cross section (only for the lightest moderator nuclide). In this
case and all other cases SS or SS1 must not be transport corrected.

The parameter CPMC controls the choice of the typev of collision prob-
ability routine. At the moment the following routines are available (cf.
ref. 1, section 4.2. The possibility of using tabulated collision probabilities
was first investigated after the printing of ref. 1 for which reason a few re-
marks concerning this procedure are collected below).

CPMC
5 Five Gauss points N Flurig scheme,
2 Two Gauss points 2 multiregion
6 Pyt exact, Nordheim two Cylindrical
7 P, Carlvik rat, approx., Nordheim regions %Sq.
8 P, exact, Nordheim corrected cell
1 ] Tabulation, multi-region (tables from CPMC = 5 at present)
g Slab geometry, exact, multi-region,
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CPMC = 6, 7 and 8 makes use of a Dancof factor, Fo- 0 { CALTYPE ( 11
this is supplied directly from LINK ALFA, while it must be provided through
the input data in all other cases (cf. RAD [1] {0).

Tabulated Collision Probabilities

CPMC =1

Just after reading the geometrical data the program produces a table of
collision probabilities (at present only cylindrical geometry) as functions
of Z, where

£ (E)-T ifr.T(E)-i <1
2- 1/(2T(E)-T) it 2(E)-1 )1

ﬂT(E) is the mfcroscopic fuel material cross section as a function of the
energy E and 1 (=2 x RAD [-1] in the scheme above) symbolizes-the mean
chord length. The table comprises 14 values of Z (0. 005, 0.2, 0.4, 0.6,
0.8, 1.0, 1.2, 1.4, 1.6, 1.7, 1.8, 1.9, 1.98, 1.998). The collision prob-
abilities applied in SDP are then obtained by a three-point interpoletion in
this table. In problems with many (sub-) regions the use of this procedure
speeds up the calculation very much, Some results and running times ob-
tained for a Yankee reactor cell at a burnup of 3890 MWD/T U are shown in
table 4 (1.855-3354.6 eV; three regions - no subdivision). In table 5 the
results obtained for an isolated 238U-rod (radius = 1, 2 cm) surrounded by
graphite are listed (0.5-1200 eV, subdivision ~ 8 fuel regions and 7 moder-
ator regions have been applied).

The use of tabulated collision probabilities makes SDP calculations on
a complete light-water assembly practicable, and the possibility of study-
ing corner and edge Dancof effects are open for everybody who has the time
for it,

Thie is generally supplied through the cross section, SDP input tape
or from a routine in RESABF1LE1, whicb constructs the mesh structure re-
commended in ref, 1, section 5.4 (single resonance treatment: CALTYPE =
4or -1), Anarray BETA_ (RA [1:12]) containg all important quantities for
this group structure evaluation.
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The extension of the region with very narrow groups (cf. ref. 1, sec-
tion 5. 4) round the resonance energy, Er (eV), is determined by

te 'Er, “’srt

where the symbolism g = BETA[n] has been applied. E is any energy
(eV) within the region and rt the Doppler-broadened total r nce width,

In this region the group width Ar is

2 2
By Ey + BoE,

& = r E, =B

————— ,

r EI+E2 t 1 5
r

Outside this region the group width is

2
Py Byt BB 2 2 2, .2
4= T3 Er*"nEz)/(Er*Ez)' Ep =82
E1 + E
r
When a single r is idered the outer region extends so far

that the total resonance cross section, ¢ _, = og+ S - °p (eqs. (3.1) and

rt R

(3.2) ref. 1), is smaller than 8, cp/ gy Furthermore the distance from the
resonance to the limit of the outer region is always larger than (l"n + I+
I‘f)/ 2 x m in order to ensure that the Doppler-broadening is negli-
gible at the limit. At larger distances from the resonance analytic rest
terms suffice (ref. 1, section 4.5.4). On page 59, ref. 1, it is mentioned
that group, average reaction, cross sections are employed in those of the
relatively wide groups which are next to the extremely narrow rescnance
groups. This averaging is controlled by By and plo combined with Pg-

(A point of integration is introduced each time the reaction cross section
changes with a fraction equal to

(B EY + BB ET + ), B, = p).

Internal in the programme the following values are stored
By =0.5, Py=1, B3=0.25 p,=10

Py = 1000, Bg =2.7, B, =0.01, Bg =001

g=0.2, Pyg=0.4, 8, =0.08 g, =40
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When CALTYPE is equal to -1 the mesh structure may alternatively
be chosen by the user himself in the following way:

now, and provided (GAMG1 { 0 and NEGRO { 0) and ABS(NEGRO) ) 3
the input comprises BETA1, RA [\:ENTIER{ABS(NEGRO)/2) - 1, 1:2]. ¥
the program reads BETA1 then ENTIER(ABS(NEGRO)/2) ~ 1 regions with
mesh widths equal to A:BETAI [N, 2 ] are placed between the region width
the extremely narrow resonance groups (Ar) and the region with the rela-
tively wide off resonance groups {4) on each side of the resonance. The
outer boundary of such an interstitial region is determined so that

L 4 ap-BETAl [N, 1] (ef. ;37) on the boundary. The possibility of using
these interstitial regions was indicated but not recommended in ref. 1, p. 59,
Finally the mesh structure may be introduced directiy. If GAMG1 ( 0 and
NEGRO ) 0 the program reads ENGRO, RA [0:NEGRO] and

DELTA0, ABS, RA [I:NEGRO]. ENGRO indicates the energy region bound-~
aries (eV) and DELTAD the lethargy width of the meshes between these
boundaries, If DELTAO {N] { 0 the average reaction cross sections instead
of mid-point cross sections are applied in energy region N. ’

3.2. Input Data for RESABFILE2

Three types of tape and disk files are applied in RESABFILE2:

1. UKNDL (UK): Tape. United Kingdom Nuclear Data Library
(ref. 1, section 5. 4).

.2. Tables of cross sections (CR):
Normally disk. One CR-file may comprise many
data "subfiles" (MAT subfiles). One subfile is a
point-wise cross section tabulation,

3. Cross section, SDP input tapes (IN):
Normally tape. Only one subfile on each tape. One
subfile may comprise many resonance absorbers.
The data stored on the tape are the common narrow
group (energy mesh) structure for the mixture of
resonance absorbers possibly together with the
narrow group cross sections for NRRES isotopes
(NRRES = 0).

Each tape (or disk) file is
file number (DFN) is attached to each subfile.
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iated with a

3, 2. 1. Job Control Data

ber (TAPENR). A data

[1:TAPEOPT, 1:2]

Symbol Conditions Explanation

(1)

TAPEOPT »1 Number of tiles whose
functions are changed
by the job
(> 0)

FORMTAPEI ,IA | TAPEOPT )0 New logicalfexternal file

correspondence. As de-
scribed for RESABFILEI

FF » AL Control parameter

(2)

PROBLEMNO ,I RESABFILE2 problem
mumber (> 0)

DAY g Day of the month

MONTH ,I Month (= 12)

YEAR .1 Year

OPT1 .1 Control of resonance
parameters, UKNDL and
construction of narrow
group structure for ane

-Iresonance absorber (cf.

fig. 2)

OPT?2 .1 Control of mixing of
narrow group structures
(cf. fig. 2) ’

OPT3 I Control of DORES (cf.
fig. 2 and ref. 1, pp. 12
and 59)

OPT4 .1 Control of narrow group

cross sections (cf. fig. 2)
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Symbol

Conditions

Explanation

LIST2 DATA ,B

RESAB RES.
PAR. LIBRARY or
do. LOADER ,B

OPTi=5o0r 6
orTor8

]OPI‘1=301'4

Conversion of UK-tape
to CR-file

RESAB resonance pa-
rameter library (only list
of content if the library is

Zor7or8 available as a disk file)

DFN RES. PAR.,1 Identifier for the resan-
ance absorber (loading
of res. par.)

3

NARROW GROUP OPT1=2o0r3 Construction of narrow

STRUCTURE DATA| or 6or 8 groups for one resonance

»B ‘absorber

MIXING DATA ,B| OPT2=2 Mixing of group struc-
tures

GROUPS - POINTS|{ OPT3 =2o0r 5 Conversion of group

DATA ,B| or6 structure (IN-file) to
DORES input file {CR-
file)

DORES DATA ,B| OPT3=2o0r3 Input to DORES

ordorb

TABEL]! OPT4 =20r3 The IN-file is supplied

DATA ,B] ordorbd with cross sections

....... from a CR-file

AVERAGING OPT4 =4 or5 Group averaging of

DATA ,B or 6 capture cross sections
in the groups next to the
extremely narrow res-
onance groups {only
DORES cross sections,
cf, ref. 1, p. 59)

OUTP .1 Number of filles which
are going to be dumped
(20)

DUMP DATA ,B}| OUTP )0 Print-out of files
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Symbol Conditions Explanation
RPDFN 1 1 or ~-1. Contrul of
repetition
-
OPT1 I
OPT2 ,1
- RPDFN =1 Control data as above
OPT3 1
OPT4 1
Repeat from (3) hd
/ 8
~
DFN RES. PAR.,I % | Identifier for the (new)
« | resonance absorber
4 | (loading of res. par.)
o | and control of repetition
n
Repeat from (3) DFN RES. b
PAR. 5 0 E
= (o]
FF , AL Control parameter
Input a "'-1" or repeat from (2)
4
Input one more "-1" or repeat from (1)
1

The most complicated part of the running of RESABFILE? is certainly
the file administration. The operation of the files is organized in the same
way as in RESABFILE! {cf. FORMTAPE, FORMTAPE], TAPEOPT). Each
time the program reads "I‘APEOPI, the connection indicated on the lower
part of table 2 between the logical (internal-program) and the physical (file~
name) list-of-files is re-established.

3.2,2, LIST2, Conversion of UK-Tape to CR-File

This part of RESABFILE2 comprises the procedure PLUCK from
SIGMA, the Danish version of the GALAXY program, LIST2 picks out the
elastic scattering-, the capture-, and the fission cross sections from a
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specified sequence of data subfiles (MAT subfiles) in the UKNDL and pro-
duces a CR-file (conmtaining MAT subfiles). LIST2 makes use of three
auxiliary disk files apart from the UKNDL tape a=.d the output CR-file
(TAPENR 0). The LIST2 DATA are as follows:

Symbol Explanation

MAT oI Number of UKNDL-subfiles, which are going to
be converted ( ) 0)

TAPENR 0 ,I | Number of the CR-file

TEMP Temperature (°K. At present always 300°K)

DFN, IA [ 1: MAT] Data file numbers in the UKNDL

TXT ,AL| Problem text (e. g. 238U)

LIST2 always prints out the cross sections selected (line printer).

3.2.3. RESAB Resonance Parameter Library

The contents of the library are described in chapter 4.

3.2.4. Construction of NARROW GROUP STRUCTURE for one
Resonance Absorber

Before running this link the user should consult ref. 1, section 5. 4.
The groups are obtained either from UKNDL (OPT1 = 2 or 6 or 8) or from
the resonance parameters (OPT1 = 3). In the first case the quantity SUBI
indicates the number of groups which on the average are introduced per
UKNDL energy point (generally SUBI = 1 suffices). The UKNDL data are
provided through a CR-file produced by LIST2 (TAPENRI). When reson-
ance parameters are applied the group (energy mesh) structure round each
resonance is constructed as indicated in connection with the description of
SDP (cf. p. 20, especially the definition of the BETA array), By means of
the procedure MIXING described in the next section a continuous series of
groups is produced afterwards, The output from the link consists of an IN-
file (TAPENR 0) without cross sections (NRRES = 0). The input data are
as follows:
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Symbol Conditions Explanation

TEMP ,ABS ,R Temperature (°K. Gen-
erally TEMP ( 0)*

EST »R Approximate upper
cut-off energy (eV)

ESL >R Approximate lower
cut-off energy (eV)

TAPENR 0 I Number of the output IN-
file

DFN ,I Data file number

NEGR 1 = NEGRO p. 22 (= 3 gen-
erally)

BETA, RA [1:12] TEMP |[Cf. p. 20

BETALRA[ ] NEGR )9 y 0 Cf. p. 22

TAPENR I »I Input CR-file number

OPT1E3

SUBI R Described above (= 1 gen-

erally) -

TEMP if OPT1 # 3 then TEMP ( 0

if OPT1 = 3 and TEMP {0 the recommended values indicated at
p. 21 for the elements in BETA are applied.

3.2.5, MIXING of Group Structures

This link builds up 2 common group structure for two IN-files, The
new mesh structure is at all energies as close as the group structure of
any of the two source IN-files, The procedure MIXING forms the heart in
this operation. In detail an output IN-file (TAPENR 0, DFN 0) with no
cross sections (NRRES = 0) is produced. Above the energy EST this file
contains the group structure from one of the iuput IN-files (TAPENRI1,
DFN 11), while the mixed structure appears below EST, If EST is larger
than the upper cut-off energy of the file TAPENR 11 then this cut-off ener-
gy constitutes the limitation of the new file too, Apart from the three files
mentioned above the Hnk makes use of one auxillary file.
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MIXING DATA
Symbol Explanation
TAPENR 11 W1 Input 'N-file number one
DFNI1 I The corresponding data file no.
TAPENR 12 ,1 L.put IN- file number two
DFN1I2 1 The corresponding data file no.
TAPENR 0 ,1 Output IN-file
DFN O N Output data file mumber
EST >R Upper limit for the mixing (eV, described
above)

3.2. 6. GROUPS » POINTS, Conversion of Group Structures to

DORES Input Files

According to ref, 1, p. 61, the group mid-point cross sections. may be
calculated by the multi-level routine DORES. The energy-point input to
DORES is formed by a CR-file and the link described in the present sec~
tion converts an IN-file (TAPENR I, DFN) to the corresponding mid-point
CR-file (TAPENR 0) with one subfile (DFN).

Symbol Explanation

TAPENR I I Input IN-file

DFN .1 Data file number
TAPENR 0 1 Qutput CR-file

2 ,1 Atomic number

TXT » AL Subfile text (e.g. 238U)
TEMP 'R Temperature (°K) . .

3.2.7. The Multi-Level Routine DORES

The multi-level cross sections (cf. ref. 1, pp. 13 and 59) are calcu-
lated at a series of energies provided by a CR-file (TAPENR I1, DFN).
The output constitutes a new CR-file (TAPENR 0) with one or more sub-
files (the last one of these is8 DFN). The use of DORES is rather expensive
as to computer time, For this reason, it was made possible to perform the
caleulation in steps, although this use of the program should be exceptional
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on B6700. A new file is initiated if OPT3 = 2 or 3 (START) and cross noc-
tions are calculated at the energies above ESL. If ESL is larger than the
smallest energy in subfile DFN, TAPENR 11, then the next step in the cal-
culation must be performed with OPT3 =4 or 5 (RESTART). The cross
sections above EST (= ESL in the first step) are now transferred from the
file produced in the first step (now TAPENR I2) to the new output CR-file
(TAPENR 0) and then DORES produces cross sections hetween EST (= ESL
at TAPENR 12) and a new ESL. With OPT3 = 4 or 5 this procedure must be
continued until ESL is smaller than the smaliest energy in subfile DE
TAPENRI1,

If it is wanted to store the new cross section table together with some
other CR-subfiles {say MATGAL subfiles) on ane file, RESTART (OPT3 =
4 or 5) may be applied too. Now MAT, which is the number of data subfiles
on the DORES output file {TAPENR 0), equals MATGAL + 1. The MATGAL
old subfiles are then transferred from TAPENRI2 to TAPENR 0 and the new
data subfile (DFN) is printed as the last subfile on the output file, )

Each time a new subfile is initiated the cross sections at the e/nergies
above EST in subfile DFN, TAPENR I1 are copied on TAPENR 0 and the
DORES cross sections are first introduced below EST. It is, however, al-
lowed to use a value of EST larger than any energy in subfile DFN, TAPENR
I1. If EST or/and ESL are smaller than the largest energy in subfile DFN,
TAPENR 11 and larger than the smallest energy in the subfile, then EST
or/and ESL are only allowed to adopt energy values between two records
(cf. the record description below). .

Finally it is mentioned that DORES makes use of one auxiliary file and
a seq of r nce parameters from the RESAB resonance parameter
library, which therefore must be loaded Before DORES is calizd (DFN and
DFN RES, PAR. are independent of each other).
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DORES DATA:

Symbol Condition Explanation

DFN I Data file number

TAPENR I .1 Input CR- file (energy
points)

TAPENR 0 3 Output CR-file

MAT 1 Number of isotopes (sub-
flles) on the output file
after the calculation

EST R Upper energy limit for
the DORES multi-level
calculation (eV. Described
above)

ESL ,R Lower energy limit for
the DORES multi-level
calculation (eV, Described
above)

TEMP ,ABS ,R | Temperature (°K)

[ I ‘ Number of single-level
"ails" at each energy
(2 1. 30 recommended)

Q .1 Number of consecutive
resonances included in
the multi-level treatment
(* 0. 4 recommended for
2380)

¥ 1 = 0: non fissile isotope”

IP .1 = 0: no p-wave reson~
ances®

FIT,RA [1:4] TEMP (0 Corrections below the
lowest lying positive en-
ergy resonance®

TAPENR 12 1 OPT3=4o0r5 Input CR-file number
two (8ee above)

FIT

FIT [1] (barns) are added to the scattering cross section.

To the capture cross section the fcllowing contribution is added
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o ’ 2
0. 0253 1 va1 i 0.0253-FIT (4] )
2] 3
I~ % (FIT[‘J'FIT‘JQ E-JIT 4 )

E is the energy point (eV).

1t is evident that FIT [2] indicates a 1/v correction (barns) and FIT {3}
is a negative energy resonance contribution, both indicated at 0. 0253 eV.
FIT {4] is the negative resonance energy {(eV, FIT ;4] {0).

DORES always prints out all calculated cross sections (line printer).

Fission and p-Wave Resonances, IF, IP

If IP # 0 the program reads M, P just after TAPENR 12, M is the num-
ber of p-wave resonances and P is the number i p-wave resonance "'tails"
at each energy. If IF # 0 the next input data is FK - the number of fission
channels. Now follows the fission and p-wave resonance parameters in the
formats of the original version of DORES (including the fission widths).

Cf, ref. 7.

An IN-file (TAPENR 12, DFN I2) may be supplied with a new sequence
of cross sections from a CR-file (TAPENR I1, DFN T1) by use of the
routine TABEL1, The quantity ACNRRES indicates the number in the series
of isotopes in the output IN~subfile (TAPENR 0, DFN 0) that the new added
isotope (from TAPENR I1, DFNI1) occupies. | « ACNRRES « NRRES I
+ 1, where NRRES I is the number of isotopes at the old IN-file (TAPENR
12, DFNI2), If ACNRRES « NRRES I the new isotope réplaces another
isotope and the number of isotopes stored on the output IN-file is still
NRRES I. If ACNRRES = NRRES I + 1 the series of isotopes are increased
with one.
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Symbol Explanation

TEMP R Temperature (input CR-file) (OK)
TAPENR I ,1 Input CR-file ™

DFN I1 1 Data file number at the input CR-file
TAPENR I2 I Input (old) In-file

DFN I2 I Corresponding data file number

TAPENR 0 1 Output {new) In-file

DFN 0 I Corresponding data file numher
ACNRRES , 1 Number of the added isotope in the list of

isotopes

(OPT4 = 3 or 5) or a DORES output file (OPT4 = 2 or 4).

OPT4 =3 or 5:

OPT4 = 2 or 4:

The narrow group cross sections are-group
average cross sections determined in accord-
ance with the interpolation in a double loga~
rithmic scale recommended for UKNDL (cf.
ref. 1, p. 59). The output tape is a com~
pleted cross section, SDP input tape.

It is important that the input In-file in
TABELI is identical to the In-file applied

in the GROUPS ~ POINTS conversion
initiating the DORES calculation, The output
(new) In-file is supplied with group mid-point
multi-level croes sections while the averaging
is performed in the next step of the calcula-
tion (AVERAGING).

3,2, 9. AVERAGING (Only DORES Cross Sections)

The group averaging of capture cross sections in the groups next to

the extremely narrow resonance groups (cf. ref. 1, p. 59) is performed
by adding to the DORES results the differences between mid-point and
average cross sections in the actual groups. These differences are calcu-

lated by single-level formalism in order to speed up the cross section gen~
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eration. The link makes use of a sequence of resonance parameters from
the RESAB resonance parameter library, which therefore must be loaded
before the link is called (DFN and DFN RES. PAR. are independent of each
other).

AVERAGING DATA:

Symbol Condition Explanation

TAPENR I 1 Input In-file (output In-
file from TABEL]1)

DFN 1 Data file number

TAPENR 0 »1 Output In-file {completed
cross section, SDP input
tape)

ACNRRES , 1 Number of the isotope in

the list of isotopes

(= ACNRRES in the pre-
ceding TABEL! calcula~
tion)

TEMP , ABS ,R Temperature (°K)

BETA (5], BETA{9] and BETA {10] (cf. p. 21, If TEMP )} 0 the values
previously recommended are adopted).

3.2.10. DUMPING of Tape and Disk Files

DUMPING DATA:

Symbol Conditions Explanation
TAPEN ,1 Logical (internal pro-

gram) no. for the file
OPT .1 =1 CR-file

=2 In-file
NRRES B ,1

OPT =2 FORMAT descri *

NRRES E r T description
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The cross sections are only dumped for the isotopes with numbers
from NRRES B to NRRESE in the series of isotopes on the In-file. Symbol Conditions Explanation
NRRES E - NRRES B = 2, If NRRES = 0 (NRRES indicates as usual the
i th R. .
total number of isotopes) then NRRES E { NRRES B M . ABS K The mumber of spatial
regions whose fluxes
3.3. Input Data for RESARFILES e gg's‘ﬁ;"b;%"“"d
{M ) 0 one co-ordinate
system for each region.
Symbol Conditions Explanation M ( 0 a common co-
ordinate system is applied)
FF JAL Control parameter AFAX R Distance between the
abscissa axes (cm)
m
K,IA[1: The numbers on the
PROBLEMNO I RESABFILES3 problem ABS(M) ] spatial regions whose
number () 0) fluxes are going to be
plotted
DAY .1 Day of the month
NIVEAUZ2 ,ABS LR Ordinate of the abscissa
MONTH »1 Month ( < 12) (energy) axis =
: EAU2 | neutrons/
YEAR ,1 Year cm*[lethargy unit
. (sign: as for NIVEAU1)
CROSSEC ,1 With the symbols of
section 5. 3: - DK2 1 Number of decades on the
=1 88 is plotted ordinate (flux) axis('es)
=2 SA is plotted
=3 SF is plotted CMDK2 R cm per decade
=4 ST is plotted
=0 No cross eection El R Upper cut-off energy for
is plotted ‘he plots {eV)
‘ J 1 The number of the res E2 :R Lower cut-off energy for
R .
absorber whose cross the plots (eV)
section i8 going to be CME R . Dimensi
R ’ ension of the energy
plotted (1 & J ES) g.x;g('es) (em). Max. value
of issa y
NIVEAUI ,ABS ,R n (Q;ld::;tem:)h e absci EA »R The highest energy indi-
3 [NIVEAU1| barns c(:a‘t,ed on the axis('es)
¢ ﬁ (NIVEAU! ) 0: Parallel : eVv)
B displacement at the lower ! EAM R Dis e between the en-
a and upper cut-off (cf. tanc
fig. 8,12, ref. 1) ‘i erg;e's indicated on the
v NIVEAU! { 0: No parallel axis('es) (eV)
o
displacement) : FF »AL Control parameter
DK1 1 Number of decades on the n_in
' ordinate (cross section) input a "-1" or repeat from (1)
axis L
CMDK! R cm per decade
.




4, 1. The RESAB Resonance Parameter Library
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4. LIBRARIES

The present status of the library was described in ref. 1, section 3.3,

The objective of the present section in only to describe the formal arrange~
ment of the library. Apart from this, table 6 contains a print-out of the
library without any description, Table 3.1, ref. 1 shows a summary of

the contents of the library.

4.1.1. The Library Set Up
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Symbol

Repeti-|

tions

Conditions

Explanation

BS1, ABS

BS2

BS3

BS4

SPA (0

SPA ( 0 or
NO { 0 or
SPIN ) 0

Resonance energy for a
negative energy reson-
ance (eV. No negative
energy resonance:

BSt ) 0)

Contribution to the cap-
ture cross section at

0. 0253 eV from this
resonance (barns)*

Contribution to the
fission cross scction at
0. 0253 eV from this
resonance (barns) *

Without any influence

SPIN

A

GAMG

DFNILIB [N]

—

NO ,ABS

SPA, ABS

LYWON {nun | dois | = N Jof

KONTROLI

]

Symbol Coanditions Explanation

NOMAT Number of materials
(isotopes)

DFNILIB 'I“he data file numbers

{1:NOMAT] characterizing the dif-
ferent materials

-1 Control parameter

488 Contents of data lile

number DFNILIB [N]:
As above

Number of resolved,
s-wave, positive energy
resonances *

Spin quamtum number of
target nucleus

Mass {amu)

Potential scattering
cross section (barns)
(SPA ( 0: fissile
nuclide)

Average radiation
width (meV)

Number of intervale
with different "smooth"

BSK1
BSK2

BSK3
BSK4

LVIWON T3un | dais | = N 20}
(ON)SEV Thun | dos | = M 40

SPA (0

SPA (0 or
NO (0 or
SPIN ) 0

Resonance parameters
for positive energy res-
onance number K (the
numbering is initiated at
the resonance of lowest
energyl:

Resonance energy (eV)

Reduced neutron width
(rp, mev)

Fission width (r‘f, meV)

Statistic spin factor

g, * percentage of the
i.ﬁ]dividual isotope a,
{a. = 1 for a pure i
isbtope, cf, ref. 1,

p. 18)*

corrections ( * 0)

S0
S1

DO

;s

s-wave strength func-
tion

p-wave strength func-
tion

Observer average level
spacing between all
resolved s-wave reson=-
ances {eV)




-38 -

Symbol

Repeti-
tions

Conditions

Explanation

B

GO

EKS2200

J0§

=N

GAMF
[1:3, 1:3]

| bror
i3

' EKSF2200

,RA

LVWON 1L (jdais |

Vel s

~

0 A)

" KONTROL.

Neutron binding energy
¢ pairing correction
{eV. Cf. ref. 1, p. 14)

Single-particle level
density {1/3V. Cf, ref. 1,
p. 14)

Capture cross section at
0. 0253 eV (barns.
EKS2200 = -1: the cross
section is equal to the
sum of the resonance
"tails" at 0. 0253 eV)

Average conteéns of one
isotope (= f al. Cf.

ref, 1, pp. 20 and 39) *

GAMF [K, M] =

ref. 1, p. 17. K =1;
8~wave - larger spin.

K = 2; s-wave - smaller
spin, K. = 3: p-wave
(meV)

Average fission wﬁ{th
rfm.
1

DFGF (K] : Number of
degrees of freedom in
the fission width aver=
aging. (0 { DEGF [K]
<4, K: as above)

As EKS2200 but fission
instead of capture

= 1: no resonances with
individually determined

-39 -
Symbol Repeti- | ditions Explanati
¥ tions planation
DENILIB [N] , I As above
NOG o1 g Number of individually
5 determined l‘y's
GAMG ,R 4 g Average radiation
= width (meV)
. '6'1 [N n
BSG1H L1 & |27 ﬂ o Resonance number
2 b =
BSG2 ,R " g“ A Radiation width (meV)
-la -
0
B3 p
o . .
SAA2200 ,RAY 1 SAA2200 (N, 1;: Upper
[ 1:XONTROL1, < energy limit for inter-
1:2 2 val number N with
= "smooth" correction,
Z {eV. SAA2200,1,1] ¢
1 = $A2200 (2, 1] ete.
2 5 SAA2200 (KONTROLI,
5 3 1]y 107y,
},, SAA2200 EN,Z ;2 "Smooth"
o) capture cross section in
e this interval (1/v-cross
- section quoted at
o 0. 0253 eV. barns)
SFA2200 ,RA SPA { @ AS SAA N, 2] but
{ 1:KONTROL1 ] fission ¥ instead of
capture ‘(barns)

Input -1, -1, -1, -1, -1, =1, -1, ~1"
i

."Y. Else = 0

and AAV are of importance for the construction of a joint tabulation for

an element (containing all stable isotopes with equal spin). Tue possibility

of using joint tabulations was described in ref. 1, scctions 3,3 and 4.5. 1,

The contribution to the capture cross scction at 0. 0253 eV (B52) may

be caleulaied from the resonance parameters:
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BS2 = 2,603 108 ((1. 009 + A)/A)

r '(P:.:' BJ) 1
K e
VE 4(;;3-1251)Z

E =10.0253 eV, BS1 { 0. The widths areineV {2~ I‘Y).

The possibility of adding smooth contributions to the cross sections in
order to obtain recommended infinite dilution resonance intrgrals was
mentioned in ref. 1, p. 19. As to principle these contributions take into ac~
count the multi-level effects (fissile nuclides), The correction is treated as
an additional 1/v-cross section. Each of the KONTROLI1 energy intervals
has its own 1/v-cross section. These 1/v cross sectians are indicated in
the library by means of the values the cross sections would adopt at
0. 0253 eV if this energy belonged to the energy intervals. In interval j with

the energy limits e, and ey (e1 ¢ e2) we have

SFA[i]=(C-C )/({ ajg)/z + st2200,

E = 0. 0253 eV,

where C is the recommended partial fission integral in the interval and C‘

is the uncorrected infinite dilution partial integral in the interval including

the "ails" of positive and negative energy resonances as the only 1/v-con-

tribution (C may be calculated by RESAB with EKSF2200 = -1, KONTRO! °
- 0 and SY = 107 (LINK ALFA)). SF2200 is the sum of the "tails"

0. 0253 eV (barns. The value of SF2200 is also obtained in the calculation

mentioned above. )
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. 235 . .. .
Example: U-fission below 300 eV. Recommended partial integrals;

Hennies, ref. 8. SF2200 = 568 barns. EKSF2200 = 582 barns,

Partial inf. dil. res. int. (barns)
E'nerioe'v]iumts iS(?N'!'ifOLI = 0| KONTROL1 ) 0 SF,—\Z!.'JDO [N]
EKSF2200 = | (RESAB res. int. = {barns]
582 barns those of Hennies)

0.35-0. 18 65. 07 77.07 633
0. 18-5 16, 85 16.57 579
5-10 31.94 35. 86 576
10-20. 5 27.40 32,53 51
20.5-41 24.61 28. 92 791
41-60 15.63 16. 47 679
60-100 10. 26 11.85 154
100-300 19.24 22,59 831

4. 1.2, Library LOADER

Indicated by means of the symbols applied above the ""loader' contains
the quantities: -NOMAT, DFNILIB, -1 (each on a separate card).

Generally the complete resonance parameter library is read from
punched cards the first time in a job the library is applied. By this a binary
library is generated on an auxiliary disk file and this file is applied in con-
Jjunction with the library loader in the rest of the job.

4,2, Cross Section, SDP Input Tapes

Even though all input tapes may be reproduced at any time by means of
the RESAB resonance parameter library a.nd/or the UKNDL, input tapes
for some {requently occurring configurations have been preserved as library
tapes, In table 7 these are listed together with the data from which they ori-
ginates, This table replaces table 5.2 in ref, 1. A complete print-out of the
tapes does only exist in one copy named RESAB volume 3.




-42 -

5. FORMATS

5. 1. Input Data and Resonance Parameter Library (Punched Cards)

Apart from the Alphameric suantities the data are in "free-field" format.

One should be careful in providing card shifts after each logical input record,
as indicated by solid lines on the input schemes.

5.2, Files Generated by RESABFILE2 (cf. p. 22,

5.2,1, Cross Section, SDP Input Tapes (IN)

Record

Symbol length Explanation

SUOTITPUO )
suoynaday

TNRRES JIA TNRRES (1] = Number of
[1:5] isotopes with cross sec~
E tions tabulated on the

: tape = NRRES () 0).
1 TNRRES [N] = 0 for

N Y1
BB, RA [1: BB [N], N < NRRES:
NRRES + 5} Mass {(amu) of the isotopes

- in the order in which the
cross sections are_printed
on the tape. BB [N] = 0
for N ) NRRES

DAY , I

MONTH ,I Date of evaluation

YEAR ,1

TAPENR .Y Number of the magnetic
tape

NG »1 Total number of narrow
groups {energy meshes)

NR it Number of cross section
records = ENTIER
(NG/50-0.01) + 1

DI'N , 1 Data file number
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Record o F .
Symbol ] ] Explanatio:
Y length H v P n
- =3
o =&
)
= |8
Each of the following
records comprises 50
narrow groups in order
_ of decreasing energy
5
E, RA [1:50 ] w | Lower group boundaries
St eV
A
U, RA {1:50] s | Lethargy widths of the
-] groups
h ®
SA, RA [1:50, % | Narrow group capture
1:NRRES ] fi cross sections. The
¢ | NRRES isotopes are or-
2 8 | dered in accordance with
g 1 the list of the masses
\ &2 2| {cf. BB)(barns)
77} ]
Ss, RA [1:50, ~ Narrow group elastic
1:NRRES ] ° scattering cross sections
(barns)
SF, RA [1:50, Narrow group fission
1:NRRES ] B cross sections (barns)

In the first cross section record U {1 ], SA {1,N], SS [I,N],
SF [I,N], 1 « N « NRRES have no meaning. This is also true for E {J],
vlsl, sa{s,Nl, ss{0.N], SF{J,N], I « N « NRRES, NG-(NR-1) x
50 { J = 50 in the last record.

5.2.2. Tables of Cross Sections (CR~Files)

Symbol 111:: :tx;‘d Repetitions Explanation

DAY JI

MONTH ,1 Date of evaluation

YEAR , I

TAPENR ,1 Number of the file
Number of subtiles

MAT 1 ubfiles

(isotopes)
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SA,RA [1:50 ]
SS,RA {1:50 ]

SF, RA (1:50]

Y
hIN TT3Un | dajs | = "T JOJ
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Symbol Record Repetitions Explanation
Y length P
=
NP 1 T Number of energy points
NR 1 Number of cross section
records = ENTIER(NP/50-
0.01) + 1

DFN 1 Data file number
TXT ,AL & Text

e}
MK R = Isotopic mass {amu)

n
Z s 1 - Atomic number

]
TEMP R g Temperature (°K)

> | Each of the following

g records comprises 50

= points in order of de-

h E creasing energy
-

E,RA {1:50] - Energy points {eV)

[N

Capture cross sections
{barns)

Elastic scattering cross
sections {barns)

Fission cross sections

{barns)

In the last record E {J), SA{J], SSiJ], SF [J], NP-(NR-1) X

50 ( J « 50 have no meaning.

5.3, Binary Storage of '"Narrow Grou»' Fluxes and Cross Sections on Mag-

netic Tape for Off-Line Use,

RESABFILE1 Output Tape

Symbol Record length Explanation

DAY W1

MONTH ,I Date of calculation
YEAR 1

N .1 Number of narrow groups

per record

Symbel Record length Explanation

NRRES Number of resonance ab-
sorbing isotopes

NR 1 Number of spatial (sub-)
regions (cf, SDP input
data)

(1) Each of the following
records comprises N
narrow groups in order

- of decreasing energy

E,RA [1:N] Lower group boundaries
(eV)

U,RA {1:N] Lethargy widths of the

SS,RA [I:N,
1:NRRES ]

SA,RA{1:N
1:NRRES ]

SF,RA[1:N,
1:NRRES ]

sT,RA [ 1vjn,
1:NRRES

F,RA [I:N, 1:NR]

groups

Microscopic elastic scat-
tering cross sections of
the resonance absorbing
isotopes ordered in ac-
cordance with the list of
isotopes in the RESAB-
FILE1 source problem
(barns)

Microscopic capture
cross sections. Cf. SS,
(harns)

Microscopic fission
cross sections. Cf. 8S.
(barns) -

Total cross section per
atom of the different
resonance absorbers

The narrow group fluxes
in the NR spatial regions
per unit lethargy

Hall EIM] ) 0, 1 ¢« M «N then repeat from (1). (The RESABFILE]
source calculation printe an energy value equal to -10 0 when the cal-

culation is finished.)
!
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5.4. Punched Cards Qutput from RESABFILE1 (cf. CALTYPE = -2, 2 or 12)

5.4.1. The RESABFILE1 Source Calculation is Heterogeneous

FORMAT ti
Symbol (B6700 Algol) Rep. Con, | Explanations
PROBLEMNO, I
bay . RESABFILEI
5F9.0 source
MONTH . problem
YEAR .1
NEGR »1 - Numbe;- of wide groups
MAS R 7 Isotopic mass (amu)
A ' 2E12. 5 oot
] o Upper energy cut-
ENGRO L,RY I/ g e
A Effecti tteri
6E12.5 u ‘Effective scattering
S[(I:RN%S('S;{A] - cross sections for
’ z resonance absorber
3 number K (beginning
P in the group of largest
g energy. barns)
- 2 )
ACROS, RA | 6E12. 5 [ Effective capture
{1:NEGR] _ E cross sections (barns)
'| 1E12.5 B | no | Indication of lacking
- - “ | fission | fission cross sections
RA | 6E12.5 if Effective fission cross
Fi?:%%sék] fissile | sections (barns)
Rep. = Repetitions Con. = Conditions

5.4.2. The RESABFILE1 Source Calculation is Homogeneous

Symbol FORMAT Rep. Con., | Explanation

PROBLEMNO, I

DAY 1 RESABFILE1 sourcd
5F9, 0

MONTH - calculation

YEAR ,1

NEGR o1 Number of wide groups

——
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Symbol FORMAT Rep. Con. Explanation
- 9
AMAS . Isotopic mass (amu)
2E12.5
5 . NR-moderator cross

section (the last iso-~
tope in the SDP list)
per absorbing atom
number K (barns)

-
1)
RIA, RA I 6E12.5 ul Effective partial cap-
| 1:NEGR] | . ture resonance integral
- for res. absorber
@ number K (beginning
L;; in the group of largest
A energy. barns)
-1 | 1E12.5 § no Indication of lacking
- £ | fission | fission integrals
RIF, RA 6E12.5 5 if Effective partial fission|
[1:NEGR] g fissile | resonance integrals
_J @ (barns)
Rep. = Repetitions Con. = Conditions

6, PRINT-OUT OF THE PROGRAMS AND TEST EXAMPLES

6. 1. Print-Out of the Programs

The complete code print-out (RESABFILE1, RESABFILE2 and RESAB-
FILE3) covers about 130 pages for which reason only one copy has been
produced (named RESAB volume 1),

6.2. Line Printer Output

The greater part of the output is ‘sclf-explanatory, All input data to
SDP, LINK ALFA, RESABFILE2 and RESABFILES are printed, In RESAB-~
FILE2 these data are printed uncommented with a fixed format (10E13. 5),
Furthermore, the RESABFILE2 input data are printed at the place where
they are used, for instance, between the LIST2 and DORES results, The
headline on each page includes CALTYPE in RESABFILE] calculations
and OPT1, OPT2, OPT3, OPT4 in RESABFILE? calculations.

The quantities "ABSORBTION RATE" and "FISSION RATE" in the
LINK ALFA (OPT2 = 1) output and "ABS, INTEGRAL" and "FISS. INTE-
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GRAL" in SDP are equivalent to RI inref. 1 {pp. 24 and 33) while RI and
SUMRIA in LINK ALFA (sum of capture and fission) are related to the
non 1/v-part of RI' inref. 1 (p. 33). "1/v A" and "1/v F" are the con-
tributions to RI' from the "tails" of the positive and negative energy res-~
onances plus corrections (1/v-part). If TOM in LINK ALFA is negative
then asterisks in the output indicate the resonances, which have not been
treated by the standard version of the IR method (ref. 1, section 4. 5). In
the LINK ALFA output with the heading "RESOLVED REGION", "RIL" is
the non 1/v resolved resonance integral (RI') when all resonances are
treated by the standard version of the IR method, while "RIE" indicates
the same quantity after the application of RESCOLDENS and the complete
IR method (ref. 1, section 4,5), "P-wave RI" is the statistic p-wave con-
tribution in the resolved s-wave resonance region (cf. ref. 1, p. 22},
"SAEFF", "SFEFF", "SSEFF" are wide group effective capture, fission
and scattering cross sections respectively. "FLUX" is either "rod" or
"eell” wide group fluxes per lethargy unit (ref. f, p. 106). Inthe SDP
output obtained with TEST = -1, the fluxes in the different material regions
(MR # NR) are printed with alternating signs {of course all fluxes are in

fact positive).

6.3. Test Example

The use of the RESAB program system is illustrated by means of
eight jobs containing 28 different problems. In the job description below
the tape-mounting instructions to the operator are indicated together with
the rorresponding file cards. The line-printer output from the test examples
exists only in one copy (RESAR volume 2). The input data are collected in
tables 9-16 while a few comments on each problem follow below.

6.3. 1. RESABFILE]

A FILE RESFILI2 = AEK035
The program will read from the tape RESFIL12 = AEKO035,
RISAB Resonance Parameter iibrary.

CPU-time 5, | min. Real-time 9,2 min. 57 pages output.

Bx, 10, 15/11, 1971 -2, 15/11, 1971

Production of multi-group cross sections (on punched cards) for a
Yankee Reactor pin at a burnup of 3890 MWD/TU.
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Fuel material: Number density input.
Resonance absorbers: 238U, 235U and 2 Pu. Temperature = BSIOK.
3355-1, 855 eV. SDP calculation with 238U p-wave contribution from

LINK ALFA (Statistic calculation).

39

Ex. 2 3, 15/11, 1971

Continuation of the calculation above into the unresolved resonance

region for 238U.
Resonance absorber: 238U.

111090-3355 eV, LINK ALFA,

Ex. 3 4, 15/11, 1971 - 5, 15/11, 1971

Tabulation of partial resonance integrals (MR = 1) on punched cards
(homogeneous). NR moderation. Three resonance absorbers are treated
at the same time (Resonance overlap at a standard enrichment is included
by which the methods of ref. 1, section 6.4.2 become more reliable).
3355-1. 855 eV, SDP calculation with 225U p-wave contribution from LINK

ALFA. The LINK ALFA output is reduced to a minimum (DETAIL = 3).

AFILE RESFIL12 = AEK026
The program will read from the tape RESFIL12 = AEK026.
CPU-time 6.1 min, Real-time 8.0 min. 33 pages output.

Ex. 4 1, 14/12, 1971

Production of multi-group cross sections (on punched cards) for 238U

at 1200°K (rod cross sections). Pure SDP calculation. The SDP output is
reduced to a minimum (TEST = -3),

Ex. 5 2, 14/12, 1971

8y at 1200°K (cell

croas sections: [EST1 = 2), Output only on line printer. Pure SDP calcu-
lation.

Calculation of multi-group cross sections for 23

Ex. 6 3, 14/12, 1971

Non flat flux, subdivision. SDP calculation for the interval 13, 84-0. 5

eV. An (almost) isolated 238U rod aurrounded by graphite.
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CPU-time 2. 8 min, Real-time 3, 8 min. 29 pages output.

Ex, 7 4, 15/11, 1971

238

Pure LINK ALFA U calculation for the Yankee Reactor pin (vacuum

cladding correction). 3354.6-1.855 eV.
Ex. 8 5, 15/11, 1971

Calculation of the Ag resonance integral in an NR-moderated homo-
geneous system. Detailed print-out for all resonances (TOM ( 0).

Ex. 9 6, 15/11, 1971

The same problem as in ex. 8, but the output is reduced to a minimum,
Furthermore, the example illustrates the influence of a "negative lower
cut-off energy (cf. p. 15).
Ex. 10, 7, 15/11, 1971

Calculation of the Ag resonance integral at infinite dilution.

Ex. 11 8, 15/11, 1971

Calculation for a fissile nuclide. Pure LINK ALFA 23 U calculation
for the Yankee Reactor pin. Production of punched cards containing the ef-

5

fective group cross sections.

Ex. 12 9, 15/11, 1971 - 10, 15/11, 1971

238U calculation for the Yankee Reactor pin., Two single resonances

are treated by SDP, while the remaining part of the problem is solved by
use of LINK ALFA, Note ABS(NEGR) { NEGRHOM (cf, p. 19).

Ex. 13 11, 15/11, 1971

SDP calculation on a single resonance,

A FILE RESFIL12 = AEK033

The program will read from the tape RESFIL12 = AEK033.
FRICOR = 10000.

CPU-time 6, 3 min. Real-time 12, 0 min. 75 pages output,
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Non flat flux - Subdivision, SDP calculation for the interval 1200-0.5
eV. An (almost) isolated 23'3U rod surrounded by graphite. Tabulated col-
lision prob. (CPMC = 1), External storage on auxiliary disk files is applied
(AMAS for graphite ( 0); this device is used here for illustrative purposes.
In fact the same problem could be run more efficiently without the auxiliary
files and with the standard valu2 20000 for FRICOR (see p. 10).

6.3.2. RESABFILE2

A FILE RESFIL9 = AEK025

A FILE RESFIL11 = AEK031

The program will read from the tape RESFIL9 = AEK025 and produce the
tape RESFIL11 = AEK031,

RESAB Resonance Parameter Library.

CPU-time 22,9 min, Real-time 26.8 min, 160 pages output.

Tape AEKO025 is an output (CR)-tape from LIST2 containing DFN66
and 65 from UKNDL (235U and 239Pu respectively).
The job produces tape no, AEKO031, DFN859120 (cf. table 7).

Ex. 14 1, 12/11, 1971 - 2, 12/11, 1971 - 3, 12/11, 1971

Narrow group structure for 235U and 239Pu. Mixing of these.

Ex. 15 4, 12/11, 1971

238

Res. par. input. Group siructure for U. Mixing with the group

structure produced in ex, 14.

Ex. 16 5, 12/11, 1971

DORES calculation for 238U.
8

TABEL1 and AVERAGING for 238y,

Ex. 17 6, 12/11, 1971 - 7, 12/11, 1971

35 39

TABEL] for 23°y and 23%pu,

Job 6

A FILE RESFIL11 = AEK026

The program will produce the tape RESFIL11 = AEK026.
RESAB Resonance Parameter Library,

CPU-time 13. 4 min. Real-time 15.9 min. 104 pages output.
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The job produces tape no. AEK026, DFN 238120

Job 7 LIST2 job

AFILE RESFIL7 = AEK119

AFILE RESFILY = AEK025

The program will read from the tape RESFIL7 = AEK 119 and produce the
tape RESFILY = AEKO025.

CPU-time 3. 0 min. Real-time 4.4 min. 145 pages output.

The UKNDL tape AEKI119 is used as input for LIST2, and the output
tape AEKO025 is input tape for job 5.

6.3.3. RESABFILE3

A FILE RESFILT = AEKO0238

The program will read from the magnetic tape RESFIL7 = AEK028 and
produce a paper-tape, which is used as input for th-e GIER plotter program
P-591.

CPU-time 0. 2 min. Real-time (B6700) 1.1 min, 2 pages line printer output.

Illustration of cross-section and flux on SDP output tape (AEKO028)

corresponding to ex. 4 in job 2.
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Table 1

Set-up of loader decks for RESAB

RESABFILE!

ACOMPILE RESABFILEY1 ALGUL $PROCESS 00320.020019»PK
AALGOL FILE TAPE = SOURCE/RESABFILE]
AFILE RESFILI2 = AEKU3S
ADATA
$SET MERGE
SRESET LIST
ADATA RESFILS
DATA
AEND=GF=JDB B6700

RESABFILEZ

ACOMPILE HESABFILE2 ALGUL IPROCESS v1600.0200195FK
AALGOL FILE TAPE = SCuiCE/RESARFILER
AFILE RESFILY = AEKO025
AFILE RESFIL11s AEX035
ADATA
$SET MERGE
SRESET LIST
ADATA RESFILS
OATA
AEND=OF=J0B #6700

RESABFILE3

ACOMPILE RESABFILE3 aALGOL ~ #FROCESS 001004020019»PK
AALGOL FILE TAPE » SDURCE/RESABFILE3
AFILE RESFIL? = AgKO028
ADATA
$SET MERGE
SRESET L1ST
ADATA RESFILS
OATA
AEND=UF=uUB B6709
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Table 2

List of files in RESAB

Logical list Physical list
Application Longti)ca.l File name Medium
RESABFILE}
SDP IN-OUT 1 SCRATCH 1 RESFIL1 DISK
SDP IN-OUT 1 SCRATCH 2 RESFILA DISK
SDP IN-OUT2 SCRATCH 3 RESFILT7 DISK
SDP IN-OUT 2 SCRATCH 4 RESFIL10 DISK
SDP NARROW GROUPS RESULTS
(pp. 18 and 44) 5 RESFIL11 TAPE
CROSS SECTION, SDP INPUT TAPE 6 RESFILI12 TAPE
RESAB RESONANCE PARAMETER LIBRARY 17 RESFIL1 DISK
RESABFILE2
APPLICATION, SEE FIG. 2 1 RESFIL3 DISK
R, 2 RESFILS TAPE
"o 3 RESFIL10 DISK
- 4 RESFIL? TAPE"
"o 5 RESFIL11 TAPE
-"a 6 RESFIL12 DISK
"o 7 RESFILI DISK
L, 8 RESFIL4 DISK
RESABFILE3
RESABFILE3 INPUT = SDP OUTPUT None RESFIL? TAPE

* This is an EBCDIC tape; all the other files are binary.
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Table 3

Declaration of files in RESAB
RESABIL IL.El

RESFIL1 (KIND2l,FILLTYPE®o,HLULKSELE=300» AREASIZE230s AREASSIOU) S
RESFILA (KINO=1,F)ILETYPE=6,RLUCKSTILER300s AREASIZE=30» AREAS=L100)
RESFILZ (AIND=1eFILETYPE2O,MLUCKSILETI00s AREASIZE=3U s AREAS=I0V),
RESFIL10(KINORISFILETYPE=6,0LUCKSILEEIN0» AREASIZE=30s AREAS=100) 0
RESFTLIIIRIND=16,FILETYPE=6s3LLCKSIZE=I002SAVEFACTUNE2)
RESFIL12(KINDO=14,FTLETYPERG»ALUCKSLZES3004SAVEFACTON=2) »

RESABFILE2

RESFILLCKINUS1oFTLETYPE=6,BLOCKSTZE=300»AREASIZE=30rAREAS®100)s
RESFILICAIND=oF [LETYFE=6sbBLNCKSILEZI0U,AREASTZER30¢AREAS®100)»
RESFILA(KIND=1F JLETYPE=6,BLOCKS]LEZ300,AREASIZE=30,AREASS100))
RESFILT(AIND=14» HAXRELST2E314»BLACKE[LE=280)>
RESFILOCKIND=18,FILETYPE=6,8LUCKSIZE=3000 SAVEFACTOR®2),
RESFILIOCKINDS1oFJLETYPE=6»BLUCKSILE®I00s AREASIZEN30»ARLAS=100)
RESFILIICRIND=14,FILETYPE=6,6L0CKSIZE=300,SAVEFACTURS2),

RESF ;L12(K1uD=1sFILETYPES6,BLUCKSILE=300» BREASIZE=302AREAD=100)»

RESABFILE3

RESFIL7(NIND=14»F JLETYPE2O BLUCKSILESIU0» SAVEF ACTORE2)S

00000300
00000400
00000500
00000600
00000700
00000800

00000300
00000400
00000500
00000600
00000700
00050600
60000900
vooe1000

00000300
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Table 4

Yankee Reactor, 3 regions, 3405 narrow groups, 861°k

Runni Resonance integral (barns)
PM applied time Capture Fission
(min) -
(L} 238U ) 235U 239Pu 235[} 239Pu
Flurig, 2 Gauss points 5.5 15.26 {108,1)77.43 [ 153.0(130.7
Flurig, 5 Gauss points 7.3 15.24 |108.1]77.42 | 153.0(130.7
Tabulated (5 Gauss points}| 4.2 15.27 108.7177.78 { 153,9(131.4
%
s-wave resonances only.
**lon IBM 7094
Table §
238 e - (3
U-rod, 15 regions, 1721 narrow groups, 300 K
Running 238
CPM applied time U Resonance Integral
(min) **} (barns)
Flurig, 2 Gauss points 30.1 8. 508"
Tabulated (5 Gauss points) 9.0 8.510

®IFlurig, 5 Gauss points, 2 regions 9, 149

**lon I8M 7094
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Table 6

The RFSAR resonance parameter librar 171 1972

10

233
232
107199
113115
110246
111113
235
239
2an
18761
-1

A8B,23R2188,U,23%,120104045244¢
0
1.0

5e5H00590219149236e7+54145664353409
B0a7724239102.7H+s5252116+93230330145:80407191065¢5420275190034+1049
20Re6503e9023(ayr1a8r2730 6010520291011 ¢95311612040565387:925408+376492
280582397 ¢56003041U+23+s6950838019903006636319028°478575018+518:595149
535¢895106758002512129595+157335701%:94914142028.867001626611823.5
69302351030 700.860e727218890050732:02020095769e95042897/79¢1a2,060790488
e185821e592290503516029189085641522e7578664525¢185%05011901:451909490.03
92501H002899360872848295304395010971e78s1121000035¢0451011+25+20621023
02010296082a151053093+24371068e19¢225¢1098¢355¢855110808d894951131445
2065°1180+382605s116744602263521177+629148501198¢9692405212104935426
12850125605012674,10e7501273025801278+889¢080131702172011+13354725¢03
139393e751605%.11+2e0501817¢58+225018274735.80188a,1+45751473,802405
1523¢19565015325435,1550900321565020521598010628+162248952412163301%»)
1662e08285168003301692179%0371635217232033¢17a8540821755,821250178263511
1797¢753059180B42h5280 1582600315 1902279468519174194551963066513
19746055 10e5°2023.5828502071006510192088,6394302096049502292128435041
2185959 :7502152.7793e8021720205+218%099970802201.42+20822229.960,1
2235¢7350122259en65103352266.4303.u502281427920302288475005923150943
2337485 01023920103923900103522392.%00232281002000992d2645014050284602
2425
285891050288 Y.8014102320e75425251807262822559¢358.302580,704,%402%98.7011
2620056802601 060002226/ 208°30827207500528592710080103602750019s75+276109
0302707 95e292B80%:2201302523,6001772%008315104822b12:9294%92897.80.5
2923060 60080273203000602956035028+2%670000150298754201+3003e1714703015
0132302992057 3081500523050 29050 30810120082 319Y009)0832313362041431495141
31600 18s3177.851.103189507753206015322060449320902062032800148532954415
331007¢106523321¢3710425333451233550721¢323371924352330743541493509¢1.8
34360953.2523459.19605230844392234Y20419935120005+35260038035061450244
35780893593092693611°0u523625205935302306+306935403717070393733030245
3764079256237 834728052383200123858¢1956593871e358538995008039%08049346
9025,2,18°0523,050407%60145367"55247151

[4]
238:68,21,13

1223¢430203348303
2683308526407 05521¢170622549507525+72+10#23621°11921449012+19253213
2309171422249 1622004a018537050190260081920°25010212108075232254292322943
25222026921e795270330102992501223072002231925:8237219050380200193902341
4101800283041 80020eY94591203980910.792849212455510104195302002+5801609+56
1522575199758+ 17:7¢5951926021856122106262°2803063033067020068020e8279
22¢3071015e2772018e827321060827T701/¢50780130527901701280s15e50n101704282
2344083020067 05219¢8286+310290B9]130620991108+900120199)01807292021293518
98,18595212

to be continued
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Continuation (table 6)

4n8s2320223500232e1101009902145
[
*5206.85

2106993403923e352.70745%9434
08330630950 40990112e62340722120652 1036721282011 12808242404214549204003
15003800080 370Ur8e522192022101030196540252199905950220e7514850251¢1%] 488
26250103992854151467753090103230328e89401392341¢202001936%00601046
369¢319144558000320052820¢79001245003450082462eB2207228894112:20510468
8220528057507 +53407520012540019003°56%e8210285¢576019200R 5964170437
6176935¢155550e79210850665192 1755675119280 687+8020807000967060712+83
102e783e19669 07780785040 808v106487239210612002°887204214012850482+202
B6607120508904301412R9T7022401290605770060943065214229630052+259834055495
9907122042101 0e7240721039e542084521(n9eB2e19210770362¢36510930065012
1110013248801 12244220087133901370a1011500830e721156a7r403s11%a62¢%416
12085870003+ 1227 a7tr262012d3026r0ulr}28806902010126%90550 4721292421017
130168354985133406B000701345046240620135a99901¢501359850191377:88549%
138740500082 13974752201810645%90407214254951465+18330589465515094510406
151804020850152441122:751555:¢632012515B10212525215894001+5,2916034027+95
1620692725, 10800682121660s9421901672¢35e0G421677e795086+1705450412
17200099 4720172842040a91739:8996159717064850¢62917639108551803431¢145
1811e7S9095018234460179184Ba0se(;521953e7600Bo1b86104621680190000668242
19300592 042519500542 1e8519700819329019870732122200448750562201%5020405
20384795008020510279+35220616515:900207301551502078432743692116e567145
2187165210502162:76914802178¢03921502]19602991419221662942592221695%144
2270018020227 6413°4859225606280622321+52201202335041914802352455006
2362¢60019237406010052238106001992369060004924180129132243%04201
245691192¢99024910592034925084750502576009919256301 %40 250680459 192611+89
101592622299010263002924522656056740692663097235267762354292688468,248
2713¢769101522721522012°2733¢25+5¢8027a7404701522763085.0602772¢922.93
279300892025°2815052089233109950552B520790207502882¢31902492895610925
291448420 16029aT7012510U22955+9290508029640779038229784110420298%9e3506
300602+0159301604176832302748253415530390299670304%70041853060019455
3081612708503102e472050310Yet2e6031470%4262315207976455310639B00320318701
1025932060950 1a80322%05912020328241520223252¢390101532670655460329640406
331609250059333060891933400657205033714240593383.48214750341)066015
3821¢63501553428462017030803e720+80347100390523491437562»3519487+1,475
3566022049357 4699902035920660436236100479103523622041+e523637042043
368905217367 3e84503292369202500523707024823723425247373246291937452026
3757+850303786043v0023618:62702853825011230523887¢95004538674680465
;Uﬂhof5-03-3“04027lu'3931-?-1.31-6-°F'5-1.95“'M-lI-S'Ubsﬂpbllaﬁluﬂ'S

-y

0
232530523432

19026069202909939230208021072°52203012622070822344
11°2202212°19462147190971522003516°2101°17217:9218221e8019,2442520°2247
21°200522292205923026224200027921+922801942933°1%:3237929939233:542028
83+2166085920.558792302+53024

4801071099365 052107088064134

0
10,0

501945453
0365216032208 75412839306491¢327036508030]12478003650181652692+¢385044482452a
012683751¢3930420385955:62403001217/2700623¢277¢3652B305%000a8%024308704
0670636B2106039002°0243711009260117624351280100012025713309264990365
139e772019902643018644291062¢1203016208924022¢25010%0b82003942439173010347
0365520205291 503850209069 106203650210020501250250251039485036552592419
02502607 20225424392720420129024322900992¢1901217+29324017¢-25230006701
025031009¢6e599435503160a29+52036523270b00420243034703040329252356029002
8250361851165 938503075201309355039201012025¢39851017436504008042942
012170828408+ 0835028324830091e890257206148914082425794066eBr446942577a6%48
2085024304720 2000500250479067 19225248747 21¢147¢28308956250047025050046
1090283051203 9e759028395150524032025725260622120252532¢290062425055404

to be continued
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Continuation (table 6)

10% 2283756007267 024325550u2B2024305T6:T01075002570587452608002570605¢)
0620253607 4932208532830622e2°90690283962506706202520880290049025065345
0095425066925 1 6790252674050 394252681650¢1621250608704900899250696015025
704542556255 713¢90¢07502587260150255730039200704250747649950204259752457
490250 764201300250 7790940 0l20250704078211462025079206500220252803.8218
02508030 02600250H82200160025083103920004250888008242094252348478015425
86148352529 025087203805060°0252H7R7504522025+85203303002528864670,44r025
9020880067050 9CEeB27 052902521087 re280¢759923029243220250r9334392185425
9105-21“2!.25:9“9.f5l.36|-‘!5-900.59'.I)n-25!975-“8;3-?1-25!96]-A'-uZ-.ZS
9894862421252 10URe9878932951016091%¢522¢2521U36%9728a9+25010a7¢8722.8
025010560310 1062¢25010610ud21065a2991067¢715342002501078¢3320y7902501087
2009¢299109250055625911027+05°42501115023920162425°113809152420425
1187262214320 42591159045001020250117 40602420250 117841050002252120343
60800250 1218¢YrT 069025012262 02552573235035308542551254220100250127948
020494250 1276040 e?00e29512033232020¢2501297437362+425213030100165425
13100370725¢25013819612542991346,524%2042572135254322425213635,080.25
13710069 62501373046262501382:522,2222521398e5504850255141000000025
1818:551050252182393102429918364521428002521846459254250146191440925
1873650635425 148391228+¢250149A0050242501504200b94250151123060025+1519
83650259 1529:58¢289¢25215422428542950155372089025+15612024902501566%408
42551568052 04Ur 02501577 04u2002501586210009625216130550082025516210080425
162645930220290163600080425216385000025516422298242521655:5941200425010677
300250168620000025016952416202501705903270252171300200255171803465025
172691 084942521700re0B0025,1786900202250175400482025217067201290425+177204048
2501776455 4722005018060e7206250101804125025¢183100824¢259183554925925
184145002+ ¢2501553+506002501063050008022501870r0122e2521874050422,25
18816556649 22501904¢5080425219130Be020252192624289425¢193845208+425»1937
125429919855 40892 425019579 1¢322.2521960924529425519875302042502022025025
20260085 425520350 42125220459 08502922059%95 008242552007 941060025220720089025
208000 085425220900306382992093502002502099900828252210374642425221102064
02590211493 169:250212897 4222259213979 4560.25221500145294250215694169025
216320200,25921679000¢25221780742502592185000824250219003282425521972416
825222160412202%0222520200259224049008042597225320620252226254089425022069
00B0025-227300242 4250229094382 225223009¢220252231173e0902552317025025
232022242992 3480 47425923898 100u042592369006002%5023780012042502390714
42592031 0202002552i4041 7089425524581 005029028645 4850250207 002204250287Y
020425124955 1469.25229050742202902322020894250253874854259294354085425
255850645 4252255Hs 042025525780 604,9259259528085e252260B8012425026170048
6250262B89,25025220365485025220045001290252265H00200.25926779012025026830142
025526985 4967¢2502711 0208202502720 10690252273194285225227/39+,080,25
27891 6M0 025520530 aB2023027672 80042502777 0h040025527/9124008502522805240
02502813925 025,7820524826252283152:80425,284h24447¢25028600,089425,20869
1869125 2375900850252200720082025,2%019142502522915062489425229375,20025
2904929 02590299Rs1 54250297 39008542522939900894252300009008942553016510425
3028r0080029¢30395008s0250306006482¢250305800224259307926242503100027025
I112+84Bra2523120200800259313192442025531485142+02553153946242523160544
425031750460 425731850420 6250317240420425031925408+42553207+489225+3218
5022025032262022.25232340482:25232020942242553260r¢082025+32652408%425
327392089 425432300080225033012080025+3300604082025933112400+025¢3324540
925233229,25025033495508900252336529¢20.250337089462¢250339152+52503405%044
025034230 102%¢252 30320009 e250304a4000B542523457244502503471002042503485
Balse25935052202042%9351120082472503522269025+3580226890025035629420425
35782480 425035B860 435255 3010220242993062024080425936432502¢025+3658204
425230664+60420259 367604080 02523692212242553714242002503726929425»373356
8250375154845 0250375/00256250378001282%9379022,854250301592.484.25,3832
6080025030480 428425238559 4042025930640 08202523870-0080025238A72149+25
3904017625 02523917202042523%0U250008242593958504942523972202902553989514
025039960045 0250,430°4009%4218,857¢1P6,806P2526346045

0
107109.37,134
i

136,2¢14603,130042131250 147 26014727+133+05139+9512001021202119830s127125

to be continued
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Continuaticn (table 6)
130130915512001651330170130°190130220°180021°158022133+282120+26+150027
1302312134236 1752375130040%146°01"130*82°1360450130°8821309599130°51
130557+130»5851275615180002+130

4883,113115518+s8455114.8+6+80
0

1,050

1¢85402.52
052601480.080402153e86541552832240720088200210901220525¢52601241+,032
8790180602017 002122106000602021523002860087902502016950021232440145
00219039095257,08479245:606922021280 3240635e879088:60409320479063420014
8799834551020 :8795955027048770285%%453,00°8459.057¢31065.89P=5,194,,921

0
113115,11,80

- 10725 32015520006214057260090780102110218s78s10+78s17+78018

48851102465 =16004122:8+55112
0

15020

2943100785 10806647+142304329983439,083
€32908906112472171012005:472039602260012+23962226065146620329+394¢1
3843503961 44803724859:329567300:5003965763066¢670329975625010439609350742
032999705219439601107285+439621125217695032924938=853,5P=4+178+5.,9106
+888=5,=1,,3054

0
11024630112
2+90285139+5,150
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Table Y
Input data for job 1 (RESABFILE1 test examples)
_Table 8
Explanation of the symbols used in the last column of table 7 2,
: 18,
Source of group structure D»
RESAB resonance »
i UKNDL RESAB L1ARARY
Source of cross section parameter library
239
RESAB resonance parameter ’1-:
library (00) (10} 151151971,
233,
UKNDL (01) an 2:18s
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_Table 10

Input data for job 2 (RESABFILFE1)
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FF to be continued
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Table 11
Input data for job 3 (RESABFILE1)
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1023819230740851462:40537999002.75308%2,1 ,6701 /%2
160130187,8.785120192.90232%101.70035%151.0677091
Sena3AAL2,.34237 51,355
300,

Oalr
0037330048318s0.508752510201s
235,11703457011.7,
16,207:14+3,5,
1451»

151520,

Re=y,

12222064»
1651234,

0.771,

?slel

FF

to be continued
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Continuation (table 11)

=1,

b

&,

2»

16,

0,

=1,
23!1232.lu7109lll3ll5!ll02l6-lll|130?35:239-2l0l|07610'1.

FF

9

1501121971

153,

238,

2r18»
3+3586383+2403464%3

16238105357.4651492,8453999%9252.7536482,1.67017¥2

1¢0130182,8,705128152.90232%121:76035*151,0677021

540434802,38237014855

861,

Oul»

0437345044315,045087020102010

238.1255109510. 58,

162207+14,3.8,

.87,

121229,

@=3,

192+20.8,

16510348,

0.771>»

251,

FF

=1,

=1

FF

10,

15,111971,

=351,

3,

-7

2514221425

238.1255100510464,

16,207.18,3.8,

9.87,

550201011497

7.03,

15252048,

16s1s3.8»

0s771»

0+3734,04431%9:0450087

FF

=1

1,

0»

FF

11,

15¢11219710

=351,

R

7,

to be continued
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Continuation (table 11)

291020152,

1:0130182,847051281024%0232 ?
s.ul)qé.z.ahesrilfés%' 023271+ 147603%€141.067 Pe1
238412502005 10054,

165237418533,

9.47,

55.02s1211.97»

7403,

1:2:20.4»

1651+3.8,

0771,

06¢3738,044318,50.4007

646890259523 e830 150205]

FF

=1,

=10,

Input data for job 4 (RESABFILE1)

Qs

0Oe

FF

i1,

1851221975

152

2,

6,

1sls=1s1»

Be7s

120008002 1002%ielr?3.8%513aflus005,
238.1250351G064,

18.8»

120108465,

1.6,
g;?;;:;:g:l.05-1.11-1.17-1.145-1.190.1.2-1.35.1.6.1.9.2.5.;.5,5.5,120
FF

=1,

=10,




-T4 .
_Table 13
Input data for job 5 (RESABFILEZ)

2¢1510t
=30001G0000eU250326h0
?25+1»
0s
“1l»
FF
-1
1,
3s12»
FF
2»
19,1101971,
2elslet
“300710000204025020927265»
g5;ln
’

-1,
FF

-1

2

3030802,

FF

2

19,11-1971,»

1525101
3r66920527565932+2352390 4000
»

=1,

FF

=1

B
321208511454,
FF

a,
1951151971
3elelst

RESAX LIsrARY

2338
;300-4003-0.0255705271233300-

-l,

.l,

FF

&y

19:1101971,

1:2511
20527,238300°32+235239,49859300°10009+

Johs2st104s1256511s
FF
5

to be continued
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Continuation (table 13)

19,11,1971»
451258

=10,
235-232!107109-113115.1102“6-111\13-235-239-200-1“761"l'
238

4,859300»32,92,

u238

300,

859300432520527+140006040012°300s 30085090

0485002000104

300+2052785%39024+859300°1°R59300°1

1,859300,32,1,300,

4]

-1,

=1,

FF

-1

2
35112651
Ff

LX)

1951151971,

1210193

300'25'66l32'559300-1'559300’2;
»

=1,

FfF

-1

2»
3016511
FF

7'
19»11»1371,
1515153
300925265»158593009329859300°3»
1

852,

123

=1

FF

=1,

=1,

Table 14
Input data for job 6 (RESABFILE2)

0,

FF

1,
Bs12,1971,
3s10101,

RESAB LIBRARY

238,
©1200+,400050+024,20527-238120s
0»

“1

1

to be continued
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Continuation (table 14)

FF

=1,

2»
851154512,
F¥

2

8512,1971,

By1e2s4,

=10,

532-232-107109-113:15-110205-1x1113-235.239.2u0‘1a761.-1.
»

20527,238120°20528,92,

u23s

1200,
23R120,20528°20529»124000+0s0010=1200s3C2420s9s
0e8,Ue2,05°19,
120002052952301210205274232120920530+23812001
foszu»zsaxzo-ze-l-lzou»

»
6s2»
101
=1,
-l‘
FF
=1,
-l.

Table 15

Input_ data for job 7 (RESABFILE2)

0

FF

1
1201101971
Selstletd
29252301
66565

2351 239Pu
1

2.1
-1
FF
=1
-1

Table 16

Input data for job 8 (RESABFILE3)

FF

1,

10301972,

B210100570=3050
:;?;3-0.0!’J'IOn?lE»lﬁcn?bl?lﬁuS-

2

- 77 -

Table 17

Explanation of procedures in RESABFILEI

Al references in the list refer to Risd Report No. 234 (ref. 1)

Procedure

FLUXCROSSMIX
PRTI1GRCRS

GEO1, GEO2, GEO3
SINGLILEVELADM
HOMINPUT
SINGLELEVEL

GROUPWIDTHS

REST
CROSSPROBCONSTANTS

SDP

SDPIN1, SDPIN2, SDPINS
ERFCPL (SA/84/1)

CPM

SDPOUT
SINGIALEVELOUT

SDPCROSSSECTIONTAPE

SEARCHTAPE (in SDP block)

PRETAPE

SEARCHTAPE (in LINK ALFA

block)
INITIALLIBR

Explanation

Mixing of SDP and LINK ALFA results
(pp. 37 and 119)
Group cross section output
SDP input
Input to SDP single resonance treat-
ment (p. 62)
Conversion of LINK ALFA data to SDP
input data (p. 37)
Control af SDP single resonance treat-
ment (p. 62)
Single resonance group structure
generation (p. 62)
SDP residual terms (pp. 41 and 62)
Determination of fundamental constants
for single-level treatment
Slowing-down procedure
Initial adjustment of SDP parameters
Complex error function (p. 12)
Calculation of collision probability
(p. 25)
SDP output
Output from SDP single resonance
t{reatment
Control of SDP calculation based on
crosy section tabulations (p. 61)
Initial cross section, group-structure
input tape administration
Transmission of RESAB resonance
parameter library from punched cards
to disk (pp. 18 and 134)
Administration of library tape with
resonance parameters (p, 18)

do.
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Procedue Continuation (tavle 17) Explanation _Table 18
HETERO Equivalence principles, Dancoff fac- Explanation of procedures in RESABFILE2
tor determination, LINK ALFA input All references in the list refer to Risd Report No. 234 (ref. 1)
(pp. 27, 28 and 37)
JUFL3 J-function (p. 42) Procedure Explanation
FLULNLKLEL2 E,-function (p. 38) LIST2 Adminsstration of UKNDL (pp. 10
RLILTLOL Statistic calculation (pp. 13 and 38) and 59)
REHOMOUT LINK ALFA output, administration LIST2REST Control of SDP input cross section,
of statistic calculation group structure generation (p. 57)
RUEUSUCUOULUDUEUNUSU RESCOLDENS (pp. 37 and 50) PRETAPE Transmission of RESAB resonance
HYP(SA/31/2) Determination of zero of real function library from punched cards to disk
YUOLKLILOL Determination of A in the IR method (pp. 18 and 134)
with scatt. int. incl. (pp. 36 and 37, SEARCHTAPE Administration of library tape with
ref. B) resonance parameters (p. 18)
INITIALLIBR do.
FISSILGROUPS SDP group structure from UKNDL
{p. 59)
NOFISSILGROUPS SDP group structure from RESAB
resonance parameter library (p. 57)
TAPEMIX Mixing of group structures (p. 61)
GROUPSPOINTS Conversion of SDP input files to
DORES input files (groups - points)
DORES See pp. 12 and 59
TABEL1 Combination of group structure and
cross sections
AVSATAPE Midpoint-group average cross section
conversion (p. 59)
TABEL2 Print-out of cross section files
(CR-files)
TABEL3 Print-out of SDP cross section,
group-structure files (IN-files)
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START FILES APPLIEED
—
M 5v6v7vB 11273745 T6 7[0
READ
STOP  caurvPE<-9 CALTYPE 5 LIST 2 EI
T
-
CALTYPE>-9 | FYA “hu E -
. Q
MAIN BLOCK S".., Resonance = a
FLuxcrossPit parameters] from
6 IN
s 2vsve| UKNDL L
CALTYPE> O 1 NARROW
CALTYPE
€07 HROMOGENEOUS BLOCK GROUPS | 3 Trom @
< (LINK ALFA) 2vIvéve resonance
CALTYPE=-2,"1,0,1, 4 - rameter 1
- E —
SDP BLOCK oK ~ 2 NINZRIN ~
SOP INPUT START SERRERTAPE g MIXING T —
| % g
ook ! = 1|2|3tels|e|7|8| &
s 1 [[ 2vSve
ko
CALL OF 7 A YT ALrAl THFUT START GROUPS—~ I |: @
BIoCR i s, |PONTS 5 s -
SE02 BLOCK M, 2v5 -
cKCToF og02 | g
s ' S | {2 sfPaomART B | &
BLOCK { - Thas T
( ) ( 7) (PRTGRCRS) BLOCK I R T
GEQ3 ) (Homou HETERD = | - " -
S D P CALL OF HETERO
¥ M 2v4 i JcRTn i v
(SDPCROSSSECTIONTAFPE) BLOCK 3vs L Th T
)
CALL OF GEO3 REHOMOUT \" 2v3 1 s J1ae] a3} % <
Mo TAPE are LINK ALFA CALCULATIONS 'Y 6 f4vs Moo a
INPUT l..m o ¥ Y =
[BLocK \ i AVERAGING 8w g
! 4v5vE J e T
] CALL OF CALTYPE 2,4 CALTYPE 14,12 - _1 T Tets et i a,oe.
(EGLE EveTApR) | SoPcross- Tt
1| SECTIONTAPE; ] on 5[5 <Is
1 | THIS PROC. EXPLANATIQN OF SIGNS 212 2|z 21 2|2|me
BLOCK ICALLS SDP Symbols: @-{Cross section, SDP input tape (number 1) 6l m z i m m NAME
' ACALAAA AL
TW : PRETAPE) . Algol procedure m File with tobles of cross sections
CALLS SDP 1 Output (W) . Foliow the direction-
! TocK UKNDL Scratch file indicator if (ond only )
|_.___1 i Algol block [ ~finput (R) 2v5 | OPT3:20r 5 ., .
=—onl ed if OPT 2:1 ” 3 | 2v3 ! is use
CALL OF FLUXCROSSMIX AND ( Not all the procedures and blocks 21 nly appl _ 5 ETAE? 1 OPT 3 200 Jor kor'S
PRTAGRCRS FOR CALTYPE:4 are shown in thig d.'bnsrlm) RESAB resonance o -
parometer library o
MAIN BLOCK TERMINATION DORES START 15 apphed
WOPT3:z20r3

Fig. 1. Coarse structure of RESABFILE1 Fig2 RESABFILE2 job control data and file use
— ]



