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STAPRE AND SCAT2
Statistical-Preequilibrium and Optical Nuclear Model Codes
for Personal Computer IBM/AT

History

Nuclear model codes for the calculations of reaction cross sections,
particle and gamma emission spectra are developed under the 1AEA
Coordinated Research Programme. These codes are used for evaluated
nuclear data libraries updating and were presented at the Trieste ICTIP
Workshop on Applied Nuclear Theory and Nuclear Model Calculations
(1984). Usually these codes are implemented for mainframe computers like
IBM or VAX. To enable NDS customers without mainframe facilities to
update their nuclear data base it was decided to convert codes SCAT2 [1)
(optical mode code by 0. Bersillion, Bruyéres-le-Chitel) and STAPRE [2)
(statistical- preequilibrium code of H. Uhl et al., 1IRK, Vienna) in order
that they would operate on Personal Computers (PCs). There would still
be restrictions on the specd of calculations, but with the rapid advances
in the technology of personal computers, it would give customers,
especially those from developing countries with limited resources, the
facility to develop their own data base and participate in the TAEA
nuclear data related projects.

Conversion of codes from the mainframce computer to PC

SCAT2 and STAPRE codes of the Trieste ICTP, 1984, were taken for the
implementation for PC. They were transmitted to a 5.25 diskettes of PC
TBM-3270 in Nuclear Data Section.

1. SCAT2 code implementalion

1. Compiling, linking

DOS 3.2 and PROFORT 1.0 compiler [3) were used for compiling the
codes. The main corrections were done for the following FORTRAN
operators:

- DATA, BLOCK DATA

- using the main PROGRAM and SUBROUTINE operators

~ FUNCTIONs

- input and output FORMAT

- using of external devices, like SCRATCH files for unformatted
input/output

Linkng the code was done with the folloing message:

LINK SCAT2,,CON,C:;




. Running

An examples of a batch data file is

SET FORT6 SCAT2.0UT
SET FOR17 = SCAT2.SCl
SET FORT11 = SCAT2.SC2
SET FORT12 SCAT2.8C3
SCAT2 /R 41000 > SCAT2.LST < SCAT2.INP,

]

where

SCAT2 module is an execution file
SCAT2.SC are scratch files
SCAT2.LST is listing of the code running

Explanation of the numerical data in the input format of the code
is presented in Appendix A.

Example of input data file is presented in Appendix B.

This example represents the calculation of transmission
coefficient for the code STAPRE for the reaction cross section
calculation of

n 2 Wb-93 » Wb-94 -+ Nb-93 (n-emission with competition of p,a
and gamma processes)
2 Nb-92 (n-emission)
< Nb-91 (n-emission)

. Description of optical potential and optical model parameters

Optical model parameters were chosen from the International
Nuclear Model and Code comparison on Pre-equilibrium Effects by
NEA Data Bank of 1984 [4].

Definition of optical potential and values of parameters are given
in the following table:

VEEL = -VR fR central real
h FA'j d 3 4 . .
- - —_— - x -
+ <mc ) z SO (dr fso)l 6 spin - orbit
2292 r .r 2
se- 13 - () for r < R,
c c
+ Coulomb
Eg? forr > R,
- iW,f1 imaginary volume

+ i4a_W (QE £f.) imaginary surface




where fy

£(r,Ry,ay) = [1 + exp (r-Ry.,/ay)-1

ryh 173

[l
b3
]

R =r'%A + " 173 for heavier projectiles

re = Columb radius

v r a W r a v r a r
Parameters R R R SF 1 1 S0 SO SO C
MeV fm fm MeV fm fm MeV fm fm fm

Neutron 48.0-0.293E 1.27 0.66 9.6 1.27 0.47 7.2 1.27 0.66 -

Protons 53.3-0.55E+ 1.25 0.65 13.5 1.25 0.47 7.5 1.25 0.65 1.25

173
+0.4Z/A +
+27(N-A)/A
Alpha 50.0 1.17 ©.576 13.74 1.17 0.576 - - - 1.15
1.77 1.77
4. Running time
Projectile Target Number of Running
energies time
N Nb-93 4 40"
P Nb-93 4 60"
D Nb-93 4 100™ |
T Nb-93 4 115"
He-3 Nb-93 4 117"
He-4 Nb-93 4 120"

5. Precision of transmission coefficient calculations

In comparison with the calculation on the mainframe IBM-3081
calculations deviations in transmission calculations were 0.4% for
the energy range till 5 MeV and up to 2% for 20 MeV.




- & -

code for PC

For the implementation of STAPRE the 1984 version used at ICTP
Trieste Workshop was taken. 1t is described in the Proceedings of 1976
with the fission channel taken into account.

1. Compiling and linking
For the compilation PROFORT and RMFORT compilers were used. The
same operators were changed as in the case of SCAT2 code. For the
linkage the following procedure was used:
LINK STAPREl1l + STAPRE2 + ..., STAPRE,CON,C:ROFORT.LIB+RMFORT.LIB
2. Running code

An example of a batch file for the STAPRE code

SET FORT1 = STAP.SC1
SET FORT2 = STAP.SC2
SET FORT3 = STAP.SC3
SET FORTA4 = STAP.SCA
SET FORT7 = STAP.SC7
SET FORT8 = STAP.SC8
SET FORT9 = STAP.SC9

I1. Implementation of STAPRE
|

|

|

| STAPRE /R 41000 > STAPRE.IST < STAPRE.INP

As an example of the calculation we will consider the reaction
described in the part devoted to code SCAT2, namely:

n » Nb-93 » Nb-94 > Nb-93 (n-emission with competition of p,a
and gamma processes)
2 Nb-92 (n-cmission)
3 Wb-91 (n-emission)

(n,n'),(n,2n), (n,3n) emission spectra were calculated using the
code STAPRE with the following models [4]:

1. The spherical optical model with the following parameters of
potentials:

Neutron - Lagrange potential (De LaRoche, 1975)
Proton - Peray Potential (Peray, 1963)
Alpha-particles - McFadden Potential (1966)

2. The exciton model for pre equilibrium decay with the following

dependance of the internal transition matrix element
MX*2=K/A**3/E,K=230, taking into account the Pauli principle.
The single particle state densities were derived from Fermi gas
A-parameter with an energy shift. Nucleon emission rates were
calculated according to Gadioli (1943), alpha-particle emission
rates - according to Milazzo-Colli (1973) with alpha-particle
cluster preformation factor 0.18.




3. The Hauser-Feshbach model for equilibrium decay with Fermi gas
level density parameters from Dilg (1973). Parameters of level
density and level scheme data are given in input data in
accordance with the description code.

4, Gamma strength functions were taken on the base of Weiskopf
model, experimental branching ratios for the Nb-93 isomer state
cross sections were used from Van Heerden.

Description of the code input parameters is presented in Appendix C
and taken from report IRK 76/01 by M. Uhl and B. Strohmaier [1].

The input file is described in Appendix D.

Running time for this variant is approximately threc minutes per
incident point of energy and example of output is presented in Appendix E.

The example of neutron emission spectrum for 14.5 MeV neutron
incident energy in comparison with the experimental data and calculations
is represented on Fig. 1.

Reference

1. O. BERSILLON, SCAT2: Un Programme de Modele Optique Spherique,
CEA- 2227

2. M. UHL, B. STROHMAIER, STAPRE: A Computer Code for Particle Induced
Activation Cross Sections and Related Quantities, IRK 76/01;

B. STROHMAIER, Nuclear Model Calculations of Cross Sections for
Neutron Induced Reactions on Nb-93 to 20 MeV, Ann. Nucl. Ener. V. 9,
pp. 397-407, 1982

3. 1BM Personal Computer Professional FORTRAN. Installation and Use,
Ryan McFarland Corporation, 1984

4. H. GRUPPELAAR, H.A.J. VAN DER KAMP, P. NAGEL, International Nuclear
Model and Code 1ntercomparison on Pre-equilibrium Effects,
INDC(NDS)-152/L, 1984
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APPENDIX A.

DESCRIPTION OF INPUT FORMAT FOR THE CODE SCAT2




Cord 1.

Cord 2.

Card 3.

Card 4.

Card 5.

SCATZ: Input data description

IPR, IDA, 1BA, IPU (413)

IPR = 1 Primt transmission coefficients ond cross—sections

IPR = 0 UDon't print

IDA = 1 Compute elastic scottering onguiar distribution for
equidistant angles (2.5)

IDA = 2 equidistant cosines (.02)

IDA = 0 Don't compute

IDA = -1 some 08 I0A = 1 or 2 and

'IDA = -2 | compute Legandre coefficients

IBA = 1 Print transmission coeff. on Tapel! in GNASH format

IBA = 2 Print transmission coeff. on Tapel1l In STAPRE format

IBA = 0 Dont print

NE = Number of Inclident energies 3)

(EN(J),J=1,NE) (SE12.5)

EN(J) = Incident energies in MeV, if EN(1) > O center—of—mass
if EN(1) < O laboratory

127, MT (213)
12T = Atomic number
IMT = Mass number of the target
P, 1POT (213)
iP = Type of incident particle, 1 = neutron, 2 = proton,
3 = deuteron, 4 = triton, 5 = helium-3, 6 = qalpha
IPOT = 0 The optical parameters have to be read on the
5 following cards
IPOT # O Select some systematic parameters, go to Card 11
n 1 Wimore MHodgeen 2 Bechelli Greenless
J Ferrer Rapaport 4 Cindro Bersillon
5 Madland
el Fa A A (1
A0t e U

Cord 6. R(1),A(1).(POT(1,),I=1,4),BETA (6E12.5,F6.3)
Real well parameters
R(1) = Reduced radius
A(1) = Diffuseness
POT(1,1) = Depth porameters
V = POT(1,1)+POT(1,2)sE+POT(1,3)+E+E+POT(1,4)sLog(E)
BETA = Non-locality range

Card 7. R(2).A(2),(POT(2,1),1=1,4),A(5) (6E12.5,F6.3)
Imaginory surface well parameters
R(2) = Reduced radius (if > O DWS, if < O gaussian)
A(2) = Diffuseness (if A(S)§0 then A(2) = A(2) + A(S)+E)
POT(2,)) = Depth parameters (see Card 6)
A(5) = Slope of the diffuseness

Cord 8. R(3),A(3),(POT(3,)),)=1,4) (6£12.5)

Imaginary volume well parometers

R(3) = Reduced radius

A(3) = Diffuseness

POT(3,f) = Depth parameters (see Card 6)

Card 9. R(4)A(4),(POT(4,1),1=1,4) (6E12.5)
Spin—orbit well parameters
R(4) = Reduced radius
A(4) = Diffuseness
POT(4,)) = Depth parameters (see Card 6)

Card 10, R(5), EWMAX (2€12.5)
R(5) = Coulomb radius
EWMAX = Energy above which the surface well depth is constant

Card 11. ISUIT Return flag (13)
ISUT = 0 End
ISUIT = 1 New complete case, go to Card 2
ISUIT = 2 Keep the energy grid, go to Cord 4
ISUT 3 Only chonge the potential pgrameters, ga to Card 5

)

I'd Core oy P Y . IR I=1,101 Title \_“3‘\8\.
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INPUT DATA FOR TRANSMISSION COEFFICIENTS CACULATIONS




25.0

19.0

13.0
7.0

1.24

1.26
0.0

1.12
0.0

24.0

18.0

12.0
6.0

0.62

0.58
0.0

0.47
0.0

23.0

17.0

11.0
5.0

495
3.4
0.0
0.0

22.0

16.0

10.0
4.0

-0.28
0.37
0.0
0.0

21.0

15.06
9.0
3.0

0.0
0.0
0.0
0.0

20.

ocoCoCC




APPENDIX C.

DESCRIFPTION OF INPUT DATA FORMAT FOR THE CODE STAFPRE




is made to IRK 76/01 or to Addenda, September 1976, 4t will he ex -

]

]

]

Quoted sections or equations refer to these addenda, If reference g
k

plicitly stated, 1

1.)7TITEL |

PORMATv(b‘R’T#j t

Title of the problem

Notes The first column must contain an % as indicator of K
the beginning of a new problem.
y
2,) NLAUF (1),T = 1,7

FORMAT (7 1 2)

NLAUF (1) «.. code for the projectile

NLAUF (I), I 32 ... code for the particle emitted from the(L{“MbN 3
Note:s Code numbers for the particless

1 se» neutron i
2 44 pProton 3
3 <+ alpha particle ﬁ

4 ... deuteron
99 ... Non-standard particle

2 aare

Restrictionss 1 & NLAUF (1) % 4 or NLAUF (I) = 99 for 1 = 1,
t £ NLAUF (I) £ b for 1 3 2. P
Exampless (& ,p) ...0 b3IB2 p
('®0, In& ) ... 99B1LIBIBY

(“or ) eea bi

3.) B, NGACOM, NPAR, LLMAX, DU, NFISS, NPHI

FORMAT (4 I 2, F 5.3, 2 I 2 )

N +¢o total number of compound nuclet

NGACOM ,.. number of ths compound nucleus for which gammn-ray r
cascades are taken into nccount for the fFirsat time
(ef. sec. 2.5, of TRK 76/01 ; NGACOM = Ny« )

NPAR .., typea of particles whose emiasion is accointed for

in the Hauser-Foehbach denominator

1 «4«+ neutrons
2 ,.,» neutrons, protons
3 .+« neutrons, protons, alpha particles

ik ,,. meutrons, protons, alpha particles, deuterons




LLMAX .,, maximum multipolarity of r-raya
1 «se E1 and M1 radiation
co. B4,M4 €2 M2 rotintion
D eee Ely eesy t3 radiation
DU ... binsize (MeV) of the cnergy grid
NFISS ,¢s code for the calculation of fission croas sections
é ... fission decay is ignored
! ¢us fission decay ie taken into account ns de -
scribed in section 1,
2 ,,. fission decay is taken into nccount. For the
WF = corrected first chance fission cross
section, however, all continuum fissinn channels
are trsated as one single channel, The fluctuatiaon
index of thia channel is derived from NNFRE[ (see
record 4.) below) ~ni u gencralized X?distri-
bution equivalent to the mctusl distribution
up to the second moment,

NPHI ... code for the treatment of the averaging of the “F =
corrected first chance fissinn cross aection with
raspect to Intermedinte clazs IT1 structure
& ... equ, (1Y) 1is used
> ... equ. {11 ) is used., [n this case the maximum

number of meshpoints.for the infegration with

NPHI + 1, Recommended vnlues

respect to E ls 2
for NI'HI are 5 or 6. If the prescribed accuracy
DHEL (cf. record 4.) is not achicved a messiage
is printed out (“PH] INTFGRATTON GENAUIGK- (T
UEL= NICHT ENREICHT...s"). Tn this case
NPHI should he incrensed, The commtatinn timm
which is considerable for N'HT >3 can be reducer
by putting NFiSS equal to 2.

Restrictions: 1 £ N £6
1 € NGACOM & N
12 NpPAR £ 0

NPAI 2 NLAUF (1),{ I =1, Nif NLAUF (1)£h

T = 2, NAf NLAUF (1) = 99

1£ LIMAX & 2

4.) NNWFC, GRE, NNEREL, DDEL, NNTNT
FORMAT (12, F6,2, 12, ¥F6,2, 14)
NNWFC .4, switch for the width fluctuation correction
b ...on
1 eavoff
GNE eee limit for the Havsor-Feshbach deonominnior abuve which
the width fluctuation correction factor is put equal
to unity (cf., section 4, of Tur 76/01)
Note: If columns 3 to 8 are left blank, GRrt = S is
assumed.
NNIPREL .. fluctuation indox for the widih Tiuctuation cor=-
rection (cf, section 2,2, ©F Lih [0, 1]
Note: If columns 9 and 16 are left blank, KWRFREI
2 1 is assumed.
DNEL .+. prescrlbed relative accuracy for the integration
in the width fluctuation correction (cf, section 4 qllkjshg
Note: If columms 1! to 16 are laft blank, DOEL = .01
is assumed,
NNINT ... maximum number of mesh~points for the calculation
of the integral in the width lluctuatinan correction
Note }: NNINT must be a power of 2,
Note 21 If NNINT = & the program as-umes NNINT = ¢Y.
Note 3: If NNINT D> €% v " NNINT = €Y.

5.) (panc (1,1 Parc (1,2 I =1, N

FORMAT (6(A2, F3b))
PARC (I,1) +us chemical symbol J of the 1M cn
PARC (I,2) .4e charge numher

6.) ATAR, STANR, KPTAR,Q

FORMAT (14.$, ¥F4,1, T, F6.2)
AT\ ,.., mass number
STAR see spin of the tnrget nucleus

KVTAR ., parity (+1 or=1)

Q 2essee separation en cgy (MeV) of the projectile from the

1%t on




Note 1: IC NLAUK (|).h Y, the columna 11 ~ 1A may be lel't calculation ~f internal transition raten

blank, because § is determined by other input data, é ... off
Note 2: 1f NLAUF (1) = Y9 and tha non-stnndard projectile has t see On
negative purity, KPTAR has to be ruplaced hy its KTESTH ,., code for the pnramcters g and N4 in enu. {10')
opposite, of \ddenda, Sept., 1976
’ 7.) AGESCH, SGESCH bort.. &= %?\- ' P4 =9 4 (b for odd
> FORMAT (F&. b, Fa.1) Zord... 8 -:z ’ A =12 A '{z‘! ::: :?r:nm"}““hi
AGESCH .., masa number Bl or S eee B = AT DA =N
SGESCH .e4 spin }“ the projectile 6or7 . cagmba, Db ad
Note: For NLAUF (1} ¢ 94 reacord 7.) has to he omitied, 6
R . Bor9Y ... & ~an na =A
‘ MILANO ,,.. switch for the calculation of the emisaion rates for
8.) EEINL, KDE, KKZZMM .
nuclean induced reanctions
FORMAT (FG.2, 12, 11 ) ¢ ... equ. (9) of IKK 76/01 is used for A,(n,g, )Ey
EEINL ¢o¢ L. S. bombarding energy {MeV). The proorim nlters 1 .e0 equs, (9%} and (97} of Addendn, Sapt. 1974
the inclident vcnergy in such a way as (.. adjust the are usad for the emiession rates of nuclenna and
exciintion energy of the first CN to the upper widge alphn particles, respectively
of the correspondin ., bin of the energy gtid dafined PHIMIL ,,., the probability Y in equ. {9") of \ddenda, Sept, 1976
by LY, Note J1 For odd valuea of KTtS3T!' internnl transition rates and
KDE .44 'he incident ener;sv cian be varied ileptise lu such o some other quantities related to preesquilibrium decay
wity thi+ the exgitation enecgy of fLhe flrs. ON iv re=- ars printed out.
duced by KDE® DU by ench stap. (Kbk> b) Note 21 For PHIMIL&® for alpha particle emission rates equ. (9)
'‘KKZZMM ... number aof incident energies - (rnerated from 12 INL of IHK 76/01 is used instead of equ. (9”) of Addenda,
as ‘escribed above - for which the calcrulrtions ure Sept, 1976,
Adoney fur KK7ZZMM = & the prosram assumes KKZZMM = I, Note 31 For MILANO = 1 the prngream assumes the following values
; for the initial numbers of particles and holes:
Y.) EMy NPI, NAX, TPAULT, KTESTP, MILANO, VHINIL N'L = 7, NHI = 1.
. FORMAT (F 8.0, 3 12, ¥ 6,2)
: FM ... the constant (Hova) which hy sau. {7) of 1UK 76/01 10.) KTEST1, KTEST2, KTEST, KTESTW; EUAPR
defines tha matrix elemnent for int.rnol transitions FORMAT (512)
competing with preequiiibrium decay. ror ¥M = b, pre - KTEST! ... switch Cor printing level rensitiee, the contributions
: , equilibrium decay is not tuken intu :ccount, to the Hauser-Feshhach denominntor of the different
NI'T ,., initinl particle number particles and of photons, the fisaion probabilities
NHI ... initi:l hole number and the total decay width
TPAULYI ... switch for inclumion of the Pauli principle in the 8 seo ofl

T +e¢ On




KTEST2? ... awitoh for printing the quentlties WB (E,x, T ) pu
and ¥B (E, I,M )DU (cf. sertlon 2, of 1K 76/01)
t vee OfF
1 oo oOn

KTEST3 ... switch for printing particle and, if calculated,

gamma-ray spectra resulting from the decay of the
different compound nuclei

KTESTW ... key for the extension of the protocol of the calculation
of the width fluctuation correction
’ ess very short
1 «se very detailcd and long
KGAPR ... key for printing production croas sections for gamma-rays
from discrets lsvels
0 or 1 ,.. none

22 .., for the levels 2, ,,..y, J {J = min {number of
discrete levels, KGAPR))

11,) Separation energies for all particles evaporated from each CN

The following record has to he supplied for all compound nuclei
(I a '!N)c

11,X.) PARR(I, X), K = 1, NPAR

FORMAT (4 F 6.2 )
PARR (I, X) ... separation enecrgy (MeV) of particle
with ecode number K from CN with number T

12,) Data rsgarding transmission cosfficients for non-standard in-
coming particle
12,1.) LMAX

PORMAT (12)
number of partial waves

12.2,) TEXT
FORMAT (8a1})

alpha numerical text

The following blocks of data 12.3.) and 12.4,) must be supplied
for the LMAX partial waves with ascending orbiial angular :iromen-
tum b, 1, 2, ...)LMAX = 1,

12.3.) NN
FORMAT (12)
number of energy values for which transmission coefficic its
of the orbitaml angular momantum considered are prepare
Restriction: 4 £ NN £ 449

12,4, ) x{x1), ¥(T1), TI = 3, NN

FORMAT (B(Fl.2, E5.3))

X(IT) «.. snergy {MeV)

Y(II) ... transmission coefficient for energy X(IT)
Note: The block of data 12,) must be omitted for NLAUF(1) ¥ 99.

13.) NTRAN

FORMAT (12)

number of blocks of data regarding tranamission coefficients to
be read below (14,))

Note: NTRAN can assume two values onlyt 1 er N

1 ses 8 single set of transmission coefflicients is used
for all ¢!

N 2.+ each CN has 1its own set of transmission coefficient

14,) Data regarding transmission coefficients fer standard particle:
t4.1.) LO(K), K = 1, NPAR

FORMAT (412)

L0 (K) ... number of partial waves for which transmission
coefficients for particle with code K will
be read in t4,3.)

The following blocks 14,2,1,K.), 14.3.1,K.1.) and 14.3,I.K.2,)
must be supplied for NTRAN valuea of I, In case NTHAN = N, I
in increasing order numbers the CN‘. while for NTHAN = 1, the




data may be
blooks have
1, NPAR) in

thogse of any of the cNi. For a given I, the three
to be prepared for each particle coded by K (KX =

& manner analogous to that of 12,2.), 12.3,) and

12,4,), that means 14,3.1.K.1,) and 14,3.I.K.2,) for the LO(K)

partial waves to be considered for that particle, For illustrating
the structure of blocks 13,) and 14%,), fig.)*)of IRK 76/01 shows these-~

for the case N = 2, NPAR = 3} ).
14,2,3T.XK. ) TEXT

FORMAT (8A14)

alpha numerical text
13.3.1.K.1.) NN

14,3,1.K.2.)

FORMAT (I2)

number of energy values for which trensmission co-
efficients of the considered orbital angular momentum
are prepared

Restriction: b& NN & 144

X (11 Y {11 IX » 1, NN

FORMAT (8(r&.2, E5.3))

X (II}) eso snergy (MeV)

Y (II) ... transmission coefficient for energy X (II)

13.) (pc (L), L = 1, 13), ISTME

FORMAT
nc (L)

pc (1)
oc (2)
oc (3)
pc (4)
oc (3)
pe {6)
oc (7)
(8)
oc (9)
nc (10)
pc (11)

r 6.6, 12)

level density parameters for the first compound nucleus

(13
The following symbole are explained in sec. 2, of
theee addenda and in sec, 3. J. of IRK 76/01,

a (MeV™)

.df/. rigid (°rlgld «e Tigld body moment of inertia)
A (MeV)

(Me V)

{Me V)

(Mov")

(Me V)

e $W
ere B
ses €
eee T
eee 8
vee B, (MeV)

(Mev™1)
(Me V)

e G
LR T2

¢) The block numbers 14 and 15 {n this fisu~e sh-uld ba rgnfaced by

13 and 14, respectively,

data

16,)

17.)

pc (12) «.0 6,
Dc (13) «ve 8./0 yg14q
Note: If an energy dependent a-parameter is used (cf. equ. (16)),
that 1is, 1if v o 0 the input datum ~& represents thr asymp-
totic a-~-parnmeter a.
ISYMC ,.,. code for the angular momentum dependence of the
level deneity
ees oqu. (14)
«esequ, (17) with Gox ®
ese oqu. (17) with Gox ™
equ. (18) with Gpe ™
equ. (18) with Gng *
equ, (18) with G ™
the level denaity is calculated by means of
equ, (27) or IRK 76/01

- i o

-\ F LN - @

Discrete levels of the |'t CN
16.1.) NDISK
FORMAT (I2)
number of levels
Reatrictions t & NDISK £ 5§

16.2.) Ep (3}, SD (3), XPD (J), J = 1,NDISK

FORMAT (6(F6,2, Fh.1, 12))
ED (J) .o excitation snergy (MeV)
sD (J) ... epin
XPD (J) ..o parity (+9 or =1)
Note 1: The levels must be in ordar of ascending energy.
Note 21 Block 16.) has to be omitted for NOCACOM D 1,

h

of the J" 1level

Data regarding gamma-decay, level densities and discrate levels
of residual nuclei aft r particle emission and fission inpu? rdnta
The following datn have to ba supplied for each €N (I = 1,N),
except 17.1.1.1.), 17.1,1.2.) and 17.7.2,) which have to be
praparerd for I¥ NG\A\COM only,

17.7.1.1,) uB, s1, s2, KP, GR, NP, (iG (T}, I = i, 6)

UM FPORMAT ( F 6.2, 2 F 4.1, X'2, F 7.3, I 2,/% E 9.3)



17.1.1.2,)

un neutron separation energy (MaV)

St se0 apins of s=~wave neutron resonances
s

KP ..., parity n " "

GR ... average total radiation width (meV) at the

neutron binding energy
Noter For GR = ¢, the total radiatlon width ias calculated
according to D. G, Gardner /15/.
NF .., number of subsequent cards (17.I.1.2.)) for
specifying the E1, ,.. strength functions
Note 1: For the present, NF& 1,
Note 23 For NF = §, all y’-ray strength functions
are derived from the Weisskopf model,
PG(1) ... mormalization factor for £y ( CY )
Notes For PG(1) = $. the normalization is carried
out by fitting the total radiation width to GR,
PG(2) aee £y uy (t’r - un)/rrE' (Exr= UR)

PG(3) +s. rrm (tr - ma)/rr £1 (ir= UB)

PG(6) ... r (iy = UB)/rrE, (€= us)

Notes For PG(I) w §. (2 & I &€ 6) the quantities
PG(I) are put equal to the ratios of the
Weisskopf units,

ERR(L GRR(L SRR{L L=1 ES1, ES2, FRS SP

FORMAT (13 F6.2)

ERR (L) ... position (MeV)

GRR (L) ... width (MeV)

SRR (L) .es peak cross section (mb)

for the Lth giant
resonance of the
photo absorption
cross section
th

Notets For BRR (L) = ¢. (L 3 2) the L°" re-

sonance will not be taken into aceount,
Note2: For ERR (1) = §. a single El giant

resonance definsd by the Brink-Axel
..

ES1
ES2
FRS

QsP

17.1.2.) {(v2

parameters (ERR (1) = 8b.A"IJ'
GRrR (1) = 5, SRR (1) = 13.A/5) will be

accounted for,

ese lower 1imit (MeV) of the step

» " " " mentloned in

ees upper "
equ, (28)

ves reduction factor ($<CFRSC 1)
Note: If columns 55 to 78 are left blank, no

atep is taken into consideration.

ese Tfraction of the Welsskopf contribution
t
gieiaskoply, ¢he gtrength function r""$‘°°b’1£ )
Y E1 fE Y
rHeiaskopf - Q5P ¥ tphoto abs, ( Er = UB)
bA [E1

Notes If NF m ¢ (cf. 17.I.1.1,))} the card
17.I.1.2.) has to be omitted,

p (L,M), Met, L), L = 1, NDISKC

FORMAT (25 ¥3.0)
vzh (L,M) .., branching ratio for the gamma transitions

th

from the Lth to the M level of the

PR
Note 11 NDISKC is the number of discrete levels
which are_in order of ascending energy,
th !
of the(i CN.
Note 2: The VZD (L,M) need not be normalized,
Note 3: For a stable or isomeric level L

vzb (L,M) = b, for M = 1, L,

The following blocks 17.I.3.LP.1.)to 17.1.3.LP.3.) refer to the

residual nucleus afser evaporation of particle with corde number LI
T th :

irom the I

CN and have to be preparrd for LP = 1, NI'AR,

17.1.3.Lr.v) (DR (1), 1. = 1,13), ISYM

FORMAT ( 13 F 0.4, T 2)

PR (L) ... lavel density parametars

ISYM «s+ rode for angular momentum dependence of the
leval rdenaity

Nctes DR (L) and ISYM have the aame mean-ng as the




17.1.3.LP.2,.)

17.1.3.LP.3.)

the following

quantities DC (L) mnd ISYMC described in connac-
tion with record 15.),
BIN1, NAME
FORMAT (12, A10)
NINT ...
NAME ... arbitrary comment
Restriction: t € NiNt & 5b,
EDR {(J SDR _{J KPDR {J J

number of levels

= 1, NIN?

FORMAT (6(F6.2, Fi,1, 1I2))

EDR (J) ... excitation ensrgy (MeV)
SDR (J) ...spin

K'DR (J) «oe parity (s1 or -1)
Note: The lavela should be in order of ascending energy.

th

of the J level

blocks 17,1.4.) and 17.1.35.NB.1.) to 17.1.5.NB.3.)

refer to fission, They have to be omitted Af in record 3.) NFISS

is specified ns zero,

17.1.4.)

BARR_ (L

L =1 NSTEP

FORMAT (12 F6.2, I4)

BARR

BARR
BARR
BARR
BARR
BARR
BARR
BARR
BARR
BARR
BARR
BARR
BARR

(1) ««. Parameter=s of the daformation potentin'® described

in section 1,7.1. an' 1llustrnted in fig, ¥,

(1) ves E,
(2) «es ﬂuA
(3) ... By
() t»n
(5) ees Bpp
(6) «0oe huII
(7T) oou W,
(8) ... W,
(92) Qq?
(10) .. 1Q
{(11) .0
(12) ..

(Me V)

(Me V)

unassigned

NSTEP ... number of meshpoints for integralion of equ, {113)

Notel: From the quantlties BARR (L) the control parameter

NBARR is derived as followsa:

1., NBARR = t Aif BAPR (L) « & for L»3 indjcating
that A singlo humped fission barrier
is assumed.

1i. NBARR = 2 4f BARR (L) = & for L 23 indicating

that » double humped barrier and ecom-
plete damping in the secondary minfimum

is nssumed.

i BARR (3) >® and BARR (6)> & indicating
that a double humped barrier and partial

1141.NBARR = 3

damping in the secondary minimum is
asaumed, Only in this case equ. (13) 4a
solved,

Note 23 If oolumne 61 to 66 are left blank, $ = 2 is nssumed,
Note 31 NSTEF £ INDE # INDJ (see IRK 76,01 for INDE and TNDJ);

if columns 73 to 76 are left blank, NSTE!' is deter-
mined by an internal criterion.

the following blocks 17.1.5.NB.1.) to 17,5.1.ND.3.) refer tn the

)>arrier transition st tes which are discussed in sec.,

1.3.2. De-

>ending on the value mssigned to NBARR (cf. Note 1 of record 17.1.4,)

they have to be supplied for NP = 1, NBARR; that is,

for the single

wumped barrier if NBARR = 1, for barrier A (N3 = 1) and barrt r B
[NB a 2) Af NBARR = 2 and for barrier A (NB =1), barrier B (NB = 2)
ind the combined barrier AB.(NB = 3) 4f NBARR = 3.

17.7.5.NB.1,) (DR (1LY, L « 3, 13), ISYM (NB)

17.1.5.NB.Z,)

FORMAT ( 13 F 6.0, 12)
DR (L} «.. lovel density parameters for the continuum
of ths transition states
ISYM (NB) ..., code for angular momentum dependence
of level density

Note: DR (L) and ISYM (NB) have the same meaning as
the correasponding quantities NC (L) and ISYMC
described in connection with record 15.).

NFISSD _(NB DFISS (L, NB L= 1, 4

EORMAT (12, 4 F 6,2)
paramaters related to the discrete transition atates
(cf. eec. 1,3.7,)




NFISSD
DFISS
DFISS
DFISS
DFISS

(NB) ...number of bandheada (< 1d)
(1, NB) ..+ rotational censtant AL (ke V)
(2, NB) ... decoupling parnmeter c
(3, NB) ... unassigne:!
(4, NB) ... the continuum of transition states
starts at the lowsr edge of the first
bin (binsize NVY) above DF1ISS (4, NB)

Note 1: DFISS (&, NB) 1s given in MeV.

Note 2

1 For DFISS (4, NB) = & all transition states are
treated am continuum and the following record
17.7.5.NB.3.) has to be omitted.

17.I.5.NB.3.) (B (L, NB), KB (L, NBn), PB (L, NB}, L = 1, NFISSD (NB)}

FORMAT

( 6( F 6.2, v 4,1, T 2))

heands of rotational bands

eB (L,
B (L,
P8 (L,
Note 112

MNote 23
Note 3%

NB) ... excitation energy (MeV) th
of the L

bandhend

NB) ... K quantum numbser
NA) ... parity (e¢1 or -1}
For K = #® bands and axinl symmrtrte shapes

with R-symmetry the spin sequence is:

I=o0, 2, 4,.., 1f ISYM (NB) = bor 1 and KB(L,NB)=b;
I m 1, 32 5400, Af ISYM (NB) = Oor 1 and KB(L,NB}=0.1.
EB (L,NB) is referred to the lowest transition state,
For PB (L, NPB) » 2 it is As umed that there are

two bandheads with EB ()., NB) and KB (L, NB):

one wvith positive and one with negative partity,

o c———— K Sva—————

Six local files with unit numbers 1, 2, 3, 4, 8 and 9 are ueed,

Card reader and line

printer have unit numbers 5 and 6, respectively,

Re[n8)]

Fig. 1

-Im[p]

w(t)

a

PP

\/%?




APPENDIX D.




* 41-NB-93(N,N’) (N,2N) (N,3N) EMISSION SPECTRA

1111

4 2 3 2 050 0 O

0 0
NB41.NB41.NB41.NB41!.
93. 4.5+1

14.0 2 4

230. 2 1 1 3 1 0.8
0 0 1 0 O 14110
7.230 6.48 2.190
8.83 5.95 1.920
7.883 5.74 4,489
| 12.055 4.74 5.425

1
141117

 {NEUTRON TRRANSMISSION COEFF. FOR A:=93,Z:41

1 .8307672E-01 .5 .1770376E-00 1.0 .2424654E-00 2.0 .3301682E-00
0 .3953156E-00 4.0 .4495528E-00 5.0 .4969810E-00 6.0 .5394723E-00
.0 .5780064E-00 8.0 .6131494E-00 9.0 .6229892E-0010.0 .6327550E-00
¢] .6408512E-0012.0 .6475278E-0013.0 .6529435E-0015.0 .6602819E-00

20.0 .66331336-0022.0 .6596481E-00

0.05 .6448632E-01
.8461736E-0CO

4 1732423E-00 .15 .2945611{E-00 .25
5 .75 .9562107E-00 1.0 .9847113E-00 2.0 .9440342E-00
0 .8935868E-00 4.0 .8590387E-00 5.0 .835423i{E-00 6.0 .81887i5E-00
.0 .8070641E-00 8.0 .7986027E-00 9.0 .7736406E-0010.0 .7525797E-00
0
0

.5194085E-00

.T336190E-0012.0 .7165225E~-0013.0 .7T010908E-0015.0 .6T45793E-00
.628107T7TE-0022.0 .6155198E-00

1 .375648TE-030.25 .3354730E-02 0.5 .15691321E-010.75 .3667005E-01
1.0 .6309259E-01 1.5 .1247525E-00 2.0 .1876261E-00 2.5 .2481719E-00
3.0 .3041963E-00 4.0 .4020529E-00 5.0 .4832363E-00 6.0 .5509544E-00
7.0 .6078415E-00 8.0 .6558950E-00 9.0 .67462C0E-0010.0 .6900938E-00
¢] .T0155795-0012.0 .T097709E~-0013.0 .7T153156E-0015.0 .T201433E-00

20.0 TO090679E-0022.0 .6993381E-00

1 .2200530E-040.25 .5600192E-03 0.5 .6554353E-020.75 .2705293E-01
1.0 .7014012E-01 1.5 .2205173E-00 2.0 .4043934E-00 2.5 .5617523E-00
3.0 .6582083E-00 4.0 .Ti7T144E-00 5.0. .7T180756E-00 6.0 .7109221E-00
7.0 .7059109E-00 8.0 .7041594E-00 9.0 .68892400-0010.0 .6763675E-00
1.0 .6654393E-0012.0 .6560936E-0013.0 .64820309-0015.0 .6361771E~00
20.0 .6214145E~-0022.0 .6192062E-00

0.25 ,7030080E-06 0.5 .1531342E-040.75 .9151685E-04 1.0 .3223217E-03
1.5 .1868112E-02 2.0 .6399203E-02 2.5 .1643630E-01 3.0 .3512633E-01%
4.0 .1116693E-00 5.0 .2520119E-00 6.0 .4369532E-00 7.0 .6177325E-00




.27T76165E-0012.0

A1490267TE-0313.0

LB3ATROGE-0010.0

.90T7086TE-0015.0

.5938569E-03 3.0
A340998E-00 7.0
.3942012E+0011.0

.6044843E+0020.0

.2676824E-03
4T715121E-01

4.0
8.0

.T161446E+0022.0

.5378264E-04 5.0
.5952973E-02 9.0

7287091E-0113.0

.7422991E+00

1637301E-04 6.0
1168954E-0210.0
.1230389E-0115.0

.5326432E-05 7.0
.2850331E-0311.0

4570302E-0220.0

58564091E-05 6.0
.1039742E-01

1760100E-05%10.0
421458TE~0415.0

1361794 E~0512.0

.2461576E-0322.0

.3795770E-0520.0

iPROTON TRANSMISSION COEFF. FOR A=93,Z:41

0 TSTE91IE-00 9.0
12.0  .9124700E-0013.0
22.0 .7633425E-00

16

1.0 .1459299E-04 2.0
5.0 .6708896E-01 6.0
9.0 .3387148E+0010.0
13.0 .5337031E+0015.0
15

2.0 .1955569E-04 3.0
6.0 .20T2033E-01 7.0
10.0 .2043865E-0011.0
15.0 .5920053E+0020.0
14

3.0 .71650962-05 4.0
7.0 .2443791E-02 8.0
11.0 . 4264529E-0112.0
20.0 .6736638E+0022.0
13

4.0 .293653B6E-05 5.0
8.0 .53516806-03 9.0
12.0 .T462032E-0213.0
22.0 .2T47768E-00

12

5.0 .1149147E-05 6.0
9.0 .1327432E-0310.0
13.0  .17692TOE-0215.0
10

7.0 ATT7294E-05 8.0
11.0  .7630T03E-0412.0
20.0 .5598G85E-0222.0
9

8.0 .6018510E-06 9.0
12,0 .2166553E-0413.0
22.0 .2301735E-02

7
10.0  .544979TE-0511.0
15,0 .2279237TE-0420.0
4

13.0  .9414701E-0615.0
15

2.0 .1455555E-04 3.0
6.0 .2236840E+00 7.0
10.0  .6063320E+0011.0
15.0  .72816T0OE+0020.0
14

3.0 .6665555E-03 4.0
7.0 .5901480E+00 8.0
1.0  .9925500E+0012.0
20.0 .91980TOE+0022.0
14

3.0 .1655555E-03 4.0
7.0 .1382730E+00 8.0
11.0 .5260030E+0012.0
20.0 .7822490E+0022.0
14

3.0 .3255555E-04 4.0
7.0 .1033900E-00 8.0
11.0 .6714040E+0012.0

.3585050E+00
B4T72730E+0012.0
.7615000E+0022.0

.9916810E+0013.0

.5892210E+0013.0

.1665555E-02 4.0

8.0

.1260400E-01
.8160880E+00

5.0
9.0

.9042780E+00

.2855000E-02 5.0
.2411630E+00 9.0
.7966280E+00

.TT50000E-03
.2315390E+00

5.0
9.0

T516630E+0013.0

4684490E+00
8T769T60E+0013.
.7T680390E+00

BELZ4GTE-0011.0

.8806306E-0020.0

.5168088E-02
.20688C2E+00 .
4449515E+4+0012.0

.T093726E+0022.0

ATO0THHTE-02 5.0
.8739299E-01 9.0
.3592406E+0013.0
.T168067TE+00
.2505588E-03 6.0

.1232073E-0110.0
1185061E-0015.0

B4T79173E-04 7.0
.2329743E-0211.0

.2963586E-0120.0

1895022E-04 8.0

.5604189E-0312.0
.2792262E-0122.0

A541934E-0410.0

.2722458E-0315.0

.4507325E-0511.0
1334191E-0320.0

.3080061E-0513.0

.5154097E-03
.5145080E-0422.0
.1217390E-01

5.0
9.0
(0]

8565900E-01 6.0
.932117T0E+0010.0

.9847500E+0015.0

1769800E-01
.3488730E+0010.0

.6382040E+0015.0

.6829000E-02

8012140E+0015.0

4.0
8.0

6.0

6.0
.3995150E+0010.0

NOTEICLE-00
T94657T2E-00

.2326686E-01
2T68983E+00
4914916E+00
T29297T7TE+00

.6990910E-02
1408420E-00

A442472E400

.8661721E-03
.2365817TE~01
.266888TE-00

.2027502E~03
4300710E-02
162817T2E-00

.5563050E-04
1025685E-02
.4939761E-01

3604344E-04

TT449T0E-03

.1033687TE-04
1169813E-02

\
.6412830E-05

1

1151552E-03

|

.9602100E-01 :
5490090E+00
.69893T0E+00

i

.2949020E+00
.97839110E+00
.9655420E+00

.6029300E-01
A4 459080E+00
.T053660E+00

.3288100E-01
.5513110E+00
.84T72120E+00
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20.0

.3955555E-04
.21767T00E-01
.3064190E+0013.0

.3555555E~05 6.

.1658555EK-05 7.
1.

B85500i0E-0022.0

5.0
9.0

.9391250E+00
.5555550E-05 5.0
.4322000E-02 9.0

.8527400E-0113.0
64802T0E+00

[oN e

A472555E-0210.

.3450855E-0115.0

0
.29T75555E-0311.0

1248455E-0120.0

.2555566E~05 9.0

.1565555E-~0313.0

.36506355E-01

.15555%0E-0510.0

.3655555E-0415.0

.1555555E-0512.0

.3395556E-0322.0

.8540100E+00

.37T40000E-03 6.0
.5212100E-0110.0
.4355020E+0015.0

.5200000E-04 6.0
.1122300E-0110.0
.1354210E+0015.0

.2555555E-04 7.0
.3865555E-~0211.0
.9504555E~-0120.0

.7555555E-05 8.0
T445555E~0312.0
4261275E-0022.0

.8555555E-0510.0
.3455656E-0315.0
.2555552E-0511.0

.1535555E~-0420.0

.2555566E-0513.0
.8325551E-03

.2018000E-02 7.0
.1071460E-0111.0
.6713420E+0020.0

.3250000E-03 7.0
.2492600E-0111.0
.2660640E+0020.0

.1265555E-03 8.0
.8891555E-0212.0
.3992255E-0022.0

.3155555E-04 9.0

.1685555E-0213.0
.2341336E-00

.2555555E-0411.0
.1307556E-0220.0
.6555556E-0412.0
.£277551E-0222.0

.4555552E-0515.0

1TRANSMISSION COEFFICIENTS FOR A+39-Y-89 ALPHA

10
7.0
11.0
20.0
10
7.0
11.0
20.0
10
7.0

.2255553E-~04
A712982E+0012.0

1855557TE~04
1504285E+0012.0

.1255513E-04
1112382E+0012.0

.6555551E-05
.7121255E-0112.0

.3555855E-05
.3743255E-0112.0

.1555555E-05
.1630855E-0112.0

8.0
.9974T725E+0022.0
8.0
.9965485E+0022.0
8.0
.9965955E+0022.0
8.0
.9947065E+0022.0
8.0
.9931690E+0022.0
8.0
.9881167E+0022.0

.1555555E-04 9.0

.2978755E-0113.0

.9930115E+00

.35555585E-05

9.0

A4 T45555E-03
4422115E+0013.0
.99%0125E+00

.3875550E-03
4071225E+0013.0
.998T185E+00

.2595555E-03
.3332345E+0013.0
.9986825E+00

14 45555E-03
.2408475E+0013.0
.9981335E+00

.6755555E-04
1444075E+0013.0
.9974235E+00

.2755555E-04 9.0
.7263255E-0113.0
.9961235E+00

.41235558E-0310.0
1061305E+0015.0

4 055550E-0410.0

9.0

9.0

9.0

9.0

9.0

.5538554E-0210.0
.T111295E+0015.0

.4596555E-0210.0
.6814725E+0015.0

.3114555E-0210.0
.6168855E+0015.0

1775555E-0210.0
.5124385E+0015.0

.8415555E-0310.0
.37T06945E+0015.0

.3455559E-0310.0
.2223815E+0015.0

.1040550E-0211.0
.5213885E+0020.0

.3435559E~0311.0

.7526000E-02

.1926930E+00
.9181940E+00

.1360000E-0¢
48T0800E-01

.5T185TOE+00

4785555E-03
1836755E-01
.5312655E+00

.1045555E-03
.3511555E-02

.655555TE-0Q4
A656753E-01

1655149E-04

527T7550E-02

.1955554E-04

.3914255E+00

.9389745E+00

.3320555E-01

.9288985E+00

.2313955E-01

.9142965E+00

A3T7T155E-01

.8T69145E+00

.B756555E-02
.8168565E+00

.28T3B6T8E-0O2

.6982655E+00

.6387556E-02

9T79T7T095E+00

.2159555E-02




12.0 .105895%EK-Q113.0
22.0 .98TT140E+00
9
8.0 .1555551E~-05 9.0
12.0 .328555TE-0113.0
22.0 .9722765E+00
8
9.0 .4555555E-~0510.0
13.0 4036555E-0215.0
&
9.0 .1555559E-0510.0
13.0 1141555E-0215.0
T
10.0 .3555555E~0511.0
15,0 .3710855E-0220.0
7
10.0 .1555555E-0511.0
15.0 .1059555E-0220.0
6
11.0 .2555555E-051¢.0
20.0 .3073655E-012¢2.0
5
12.0 .3555557E-0513.0
2z2.0 .3793885E-01
5
12.0 .1555551E~0513.0
2¢.0 108C283E-01
4
13.0 .1555553E~0515.0

11.98 1.00-0.760
11.24 1.00-0.463
35 NB-93 LVE

1415955 E-0115.0

.1355551E~0410.0
.1359455E-0115.0

.3255555E-0411.0
4531455E-0120.0

.9555555E-0511.0

4344555E-0120.0

.1755555E-0412.0
.2995845E-0022.0

5555554 E-0512.0
1066565E-0022.0

.8555555E-0513.0
.13201155-~00

.1055555E~0415.0

.3555555E-0515.0

1355550E~0420.0

SOI94TSE+QOQZ20.0

1055557E-0311.0
1330815E+0020.0

.1945555E-0312.0
.8023335E-0022.0

.5755555E-0412.0
.5823795E-0022.0

.8255555E-0413.0
.6551225E~-00

.2655553E-0413.0

.3551595E-00

.3255556E-0415.0

.1075554E-0320.0

.3755556E-0420.0

.8795555E-0322.0

MSP23ICEHQOQ

.6565555E~03
.9122965E+00

.9635550E-03

.9400415E-00

.27T75555E-03
B84T61{06E+00

.3295554E-03

1055554E-03

.3235555E-03

.85427T75E- .2

.2587555E-02

.3343555E-02
-1
-1

0.0 45 1 0.030 0.5-1 0.686 1.5-1 0.744 35 { 0.809 25 1 0.810 1.5-1
095 65 1 0979 55 1 1083 4.5 1 1296 45 1 1.315 2.5-11.334 8.5 1
1369 1.5 1 1395 25 { 1.483 35-1 .49 &5 1 1.499 3.5-1 1546 1.5 1
1603 65 {1 1665 15 1 1679 35 1 1.683 35 { 1.686 65 1 1.7286 1.5 1
1.910 3.5-1 1.914 45 1 1,947 3.5 1 1949 25 1 1.968 65 1 2.002 &5 1
2.019 1.5 1 2417 85 1 2.453 25-1 21462 7.5 1t 2471 65 1

10.53 1. 0.5 -4
13 ZR-93 LVS

00 25 1 0.267 15 § 0.947 05 1 1018 05 1 1451 05 1 1.222 0.5 1
1423 1.5 1 1.436 05 1 1450 15 1 1470 25 1 1477 35 1 1597 25 1
1.640 1.5 1

891 1. -0.74 -1
10 Y-90 LVS

0.0 2.0-1 0.202 3.0-1 0.682 7.0 1 0.777 2.0 { 0954 3.0 { 41047 5.0 |
1,489 4.0 { 1.245 0.0-1 1.298 6.0 1 1371 1.0-1

8.832 65 7.5 1 O. 0

0.

1. 0.

0. 1. 0.

1. 0. 0. O,

1. 0. 0. 0. o.

0. t. 0. 0. 0. oO.

1. 0. 0. ©0. O0. 0. o.

1, O0. ©O0. ©0. ©O0. 0. ©0. o0

0. 0.340. 0.660 0. ©0. O. o

0.490. 0. 0.250. 0.260. 0. 0. O,

0. 0. © 0.810.490. ©. ©O0. ©O. 0. O.

0. 0. © 0. O 0 1. 0. 0. 0. © 0.




0. 0. 0. 0. 0. 1. 0] 0. o] o. 0. 0. 0.

0. 0. 0. 0. 0. 1. 0 0. 0 0. 0. 0. 0. 0.
0.810. 0. 0. 0.190. 0] 0. 0. 0. o. 0. O. 0.
0. 0. 0. 0. 0. 0. 1 0. 0. 0. 0. 0. O. 0.
1. 0. 0. 0. 0] 0. o 0. 0. 0. 0. 0. 0. 0.
0. o i. O o 0. 0 o. 0. 0. o. 0. 0. o.
0.170. 0 0. o] o. 0.570.190.070. 0. 0 0 o.
O. 0. 0. 1. 0 0. o 0. 0. 0. 0. 0 0 0.
0.190. 05 o 0 0. o] 0. 0. 0. 0.310 0 0.
0.280. 0 0.480. 0. 0 0.240 0 0. 0. 0 0.
0.260. 0. 0. o. 0. 0.410.330. 0. 0. o. 0 0.
0. 0. 0. 0. 0. O 0. 0. 1. 0. 0. 0. 0. O.
1. o. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0 0. 0. 0. 0.380. 0.620. 0. 0. 0. o.
0.

0. 0. 0 0. 0 0.440, 0.560. 0. 0. 0. 0. O.
0. O

0.370. 0. 0.290.390. 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0.

0.320. 0. 0. 0. 0. 0.090.110. 0. 0 o 0. o]
0. 0. 0. 0.

0. 0. 0. 0. 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0.

0. 0. 0. 0. 0. i 0. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. Q. 0. 0]

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

0. 1. 0. 0. 0. 0 0. 0 0 0 0 0 0 o]
0. 0. 0. 0. 0. 0 0. 0

0. 0. 0. 0. 0. 0 0. 1. 0. o 0. o] 0 0
0. 0. 0. 0. 0. 0. 0. 0. 0.

0.070. 0. 0. 0. 0. 0.420.510. 0. 0. 0. 0. 0.
0. 0, 0. 0. 0. 0. 0. 0. 0. 0.

8.92 1. -1.740

6 NE-92 LVS

0.0 75 ¢ 0.435 2.0 1 0.256 2.0-1 0.286 3.0 1 0.357
10.42 1. Q.77

9 ZR-92 LVS

0.0 00 1 00634 20 {§ 1382 0.0 1 1.495 4.0 1 1.847
245 40 1 2.340 3.0-1 2400 4.0 1

846 1. 0.3

3 Y-89 LVS

0.0 0.5-1 0.90% 4.5 1 1507 1.5-1

7.88 4.0 50 1 O, 0

1.

1.

1.

1.

1.

1.

872 1. -0.3

4 NB-91 LVS

00 45 1 0.105 0.5-1 1.487 2.5-1 1313 1.5-1
10.26 1. 0.57

S ZR-91 LVS

0.0 25 1 1205 0.5 {1 1.467 25 1 1882 35 1 2.042
10.0 1. 0.9

3 Y-88 LVS

0.0 4.0-1 0.232 5.0-1 0393 10 1

12.05% 175 85 1 O. 0

e

5.0

2.0

1.5

®00f°P0fo0000

0.
0. 0.
O. o. 0.
0. o. 0.
o. 0. 0.
0. o. 0.
0. 0. 0.
o. 0. O.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0 0 0.
0. o 0.
0.480 0.
0. 0 0.
0. 0 0.
1 0. 0.
0. 0 0.
0. 0 0.
0. 0 0.
-1
1 0.390 3.0-%
-1
1 267 2.0 1
-1
-1
-1
i
-1



PR et
9 NB-90 LVS

0.0 80 1 o0.22
0.362 5.0-1 0.382
10.3 1. 1.2

¢ ZR-90 LVS

0.0 0.0 1 1761
94 1. 0.2

3 Y-6T LVS

00 05 1 0.381

6.0 1 0.425 4.0-1 0474
10 1 0.651 3.0 1
0.0 1
45 1 0793 2.5-1

7.0

1

0.285 5.0

1

0.328 4.0

-1

-1

i




APPENDIX E.

OUTPUT DATA FOR STAPRE CALCULATIONS




41-NF-23INGN") (N.2N? (N3N EMISSION SPECTRA

ZERDL.D.PARC(I, X) ... IN MEV QL O00 7.230 7.2 8.870 7.88%
FUER MAYIMALE EINSCHUSSENERGIF F OENNEN

4 DER VIRGL SEHENEN PN FRNE GETIILDET WERDEN
U= Q. SUa{MEV)

INEUTHRON TRRAMSMIGEION COEFF. FOR n=973,7-41
IFROTON TRANSMIGSSTON COREFF. FOR A=97,Z7-4)

ITRANSMISSIUON CORFFICTEMIS FOR A+39-Y-09  ALEHA

O, ey




=== Bl =

= 1.COMPOUNDS ERN FANE AL, =
. orusanns smmmma== -
EGRCw 0, A0 (MEV) KGRC = 1
NIVEAUDICHTEFARAMETER
DC: 11.980 1.000 ~-0.760 Q,000 . 000 Q000 QL 000 0. 000 0. 000 0. GO0 0, 000 O 000 O, 000 ISYMM=-1
level density parameters
VERDAMFFUNG NEUT ABRLOESEARBEIT = 7.2F%0(MEV) EGRR,KGRR 7.220 15
PR LI R LY L
NIVEAUDICHTEFPARAMETER
DR 11.240 1.000 -0, 463 Q. 000 Q000 Q. GO0 0,000 O, 000 G Q00 0. 000 Q. Q00 0,000 G000 1SYMMe-1
DISKRETE NIVEAUS DES ENDVFERNES: LVS
. 0,000 4.% 1 2, 0,030 0.5-1 3. 0,686 1.5-1 4, 0,744 IS5 1 G, 0,809 2.5 1 6., 0.810 1.5-1 7. 0.950 6.5 1%
8. 0.979 5.5 1 9. 1.087 4.5 t 10, 1.296 4.5 1 1}. 1.315 2.5-1 12, 1,334 8.5 1 13, 1.769 1.5 1 14, 1.395 2.5 1
15, 1.483 3.5-1 16, 1.490 8.5 1 17. 1.499 3.5%-1 18. 1.546 1.5 1 19, 1.603 6.5 1 20, 1.665 1.5 1 21, 1.679 3.5 1
22. 1.68%2 2.5 1 23, 1.686 6.5 1 24, 1.728 1.5 1 2%, 1.910  3I.5-1 2é6. 1.214 4.5 1 27. 1.947 3.5t 28. 1.949 2.5 1
29. 1,968 6.5 1 Z0. 2,002 B.S5 1 31, 2.019 1.5 1 32, 2.117 8.5 1 33, 2,153 2.5-1 34, 2,162 7.5 1 3IH. 2.171 6,51
VERDAMPFUNG FPROY ABLOESEARBELT = &.480(MEV) EGRR.kGRR 6&.480 13
LR N T \
NIVEAUD ICHTEFARAMETER
DR: 10,630 1,000 0,150 0,000 Q. 000 Q. 000 O, 000 0,000 0. 000 4 000 0,000 0,000 Q. 000 JSYMM=-1
DISYRETE NIVEAUS DES ENDKERNES: tvs
1, 0,000 2,%1 2, 0,267 1.5 1 %X, 0,947 0,514 . 1.018 0.% 1 S, 1.151 0.5 1 6. 1.222 0.5 1 7. 1.423 1.5 1
a. 1.4% 0.5 1 9. 1.450 1.5 1 10, t.470 2.5 1 11. 1.477 .5 t 2. 1.597 2.5 1 1=, 1.640 1.5 1
VERDAMPFUNG Al FA ABLDESEARBEIT = 2, 190 (MEV) EGRR.FGRR 2.190 5

FHLEREI AR FE L




1, 0,000 2.0-1 2, 0,202 T.0-1 3, 0,682 7,01 4, 6,777 2,01 S, 0.954 .01 6. 1.047 S04V 7, 1,189 4,01
8. 1.215 0.0-1 9. L2298 6.0 1 1D, 1..371 1.0-1

. COMI'OUNDY £ RN FELNE 41, =

EGRC= 7. 230(MEV) KGRC = 1S

R R N N T I I I L I R N I R AR O]

GAMMA-RAY TRANSMISSIONSK OEFF1Z1ENTEN

ABSCHAETZUNG DER STRAHMLUNGSPREITE EEI DER NEUTRONENE INDUNGSEMERGIE STREIFEN 33
MITTLEFE STAHLLINGSRRELITE (UB,S1.52.¥F) = 8.8 6.5 2.5 1
EXPERIMENTELLER WERT O 00 MILLI-EV) ARSCHAETZUNG GARDNER 262, ZO(MILLI-EV)

ES WIRD AN DIE STRAHLUNGSEREITE NORMIERT

L R I I R I R R R I I I T T S I L L R P I I

level density parameters

VERDAMPFUNG NEUT ABLOESEAREEIT = #.B8T0(MEV) EGRR(kGRR 16,060 33
P T TS
NIVEAUDICHTEPARAMETER
DR: 8.920 1. 000 -1.,740 0. 000 Cr, Q0O QN0 (S RTF 1N O, 000 O, 000 Q, OO0 O, 0N0 O, 0O0e . 000 1SYMM=-—-1

DISKRETE NIVEAUS DES ENDKERNES: Lvs

1. 0000 7,51 2, 0.1%5 2.01 I, 0,256 2,0-1 4, 0,286 .01 5. 4.357 S5.01 b, 0.3%0

J.0-1
VERDAMPFIUNG FROT ABRLOESFARBEIT = 5.950(MEV) EGRR.} GRR 1Z.180 27
EX RS LR RIS RS S S L Y

NIVEAUDICHTEPARAME TER

DR: 10,420 1,000 0.770 Q. 000 0, D00 0,000 O, 0N0 T, O Q. Q00 O, 000 Q. DOD Q. 000 QL0000 ISYMM=-1

" DISFRETE NIVEAUS DES ENDKERNESI Lvs

. 0,000 .01 2, G.934 2.0 1 3. (.79 0.0 1 4, 1.495 4.0 1 S, 1.847 2.0 1 & 2,670 2,01 7. Z.150 4.0 1
B. 2.3740 3I.0-1 9, 2,400 4.0 )

VERDAMPFUNG ALFA ABLDESEAREEIT = {,R20(MEV) EGRRFGRR  9.150 19
Y R R
NIVEAUDICHTEFARMAMETER

DK1 8.4460 1,000 Q. 310 . OO0 0,000 0, 000 0, 000 0, OO0 Q, Q0 Q, 000 O, 000 0, 000 0,000 ISYMM=a-1
DISKRETE NIVEAUS DES ENDKERNES) Lvs
1. 0,000 0,51 2., 0,909 4,5 3 3. 3,507 1.5-1
ANZAHL DER TE-STREIFEN Y-
___________________________________________ ‘
mema EEL LTS nxmn
€ OMFOUNDY ERN T NE AL, =
EGRC= 16,060 (MEV) ¥GRC = 33

O T R R N T O T S A I I R I R R R R R R R

GAMMN KAY TRANSMIGSIONSEOFFFT7TENTEN




EXFERIMENMTELLER WEf( oML L LY apbLHnk L ZUNL GAKDME R 400, 6 3CMILL T -EV) )
ES WIRD AN DIE STRAHLUNGSERELITE NORMIERT

T Y
level denmity parameters
VERDAOMPFUNG NEUT ARLDFSYARKELIT = 7. 8HI(MEV) EGR, I GRR 23,943 48

R Y R L N
NIVEAUDICHTERFARAME 1ER

DR |, 7.0 { NG -3, 300 O, QDO . 000 O, DOO 0, OO0 4, Q00 Cry DT 0, 000 0, OO0 O, 000 O.0N0 18YMM—~})
DISKYRETE NIVEAUS DES ENDWERNES: Lvs

1. Q0 4,5 1 2. Q.15 O.5-t X 1.187 2.5-1 4. 1.31

v

1.%9-1

VERDAMFFUNG PROT APLOESEARBELT = 5, 740 (MEV) EGRR.} GRR 21.800 44
Y R LR

NIVEAUDICHTEFARAMETER

DRt 10,260 3. 000 Q.570 0. 00O 0, 000 0,000 QL GO QI O, 000 0,000 0, 000 0. 000 D000 ISYMMe=-}
DISKFRETE NIVEAUS DES ENDNFERNES: s
1. o.00 2,591 2. L205 0.5 1 3 1,487 RS 014, 1.®ET 3.5 1 B, 2,047 1.5 1
VERDAMPFUNG ALFA ABLOESEARBEIT = 4.48F(MEY) EGRR FGRE 20.54% A2
R N S N N X R .
NIVEAUDICHTEFARAMETER
DR 10, 000 1. 0G0 0,900 0, 000 G, DO 0, O O, o, GO0 0,000 0D, DO 0O, 000 (o PRsTH 1] 0,000 ISYMM=~}
DISKRETE NIVEAUS DES EMDWERNES: Lvs
1. 0,000 4.0-1 2, 0,232 5.0-1 3. 0.9 31,01
ANZAHL DER TR~-STREIFEN 22
= 4, COMPOUNDE ERN PUL.NE L, =
mEmrnmaT—c— s enmsasC Rt nmaTTsEoTS
EGRLC= 23.94TX{MEV) *GRC = 48

D N R L R R R L R R R R R R R A N A R e R L AR LR R TR R R R

GAMMN--RAY TRANSMISSINNG OFFF12 1ENTEN

ABSCHNAETZUMG DER STRAHLUNGSPREITE BET DER NELITRONENEINDINGSENERGIE STREIFEN 72
MITTLERE STAHLUNGSRREITE(UR,51.52.F)= .06 7.5 BRSO
EXFERIMENTELLER WERT 0,00 (MILLT-EY) ARSLHAE TZUNG GARNNER 774,05 (MILLI-EV)

ES WIRD AN DIE STRAHLUNGSERELITE NORMIERT

ER R R R R R R T N R I R I R R R e R N I T N R R

level density parameters v

VERDAMPFUNG NEUT ARLUESEARBEIT = 12,055 (MEV) EGRR GRR 35,998 72

B S Y R T N
NIVEAUDTEHTEPARAME TER

Dk: Q. Q00 1,000 -0, I50C L s (4 (X] a, o 0, 000 0L O N, DO 0, OO0 Gy Q0 i, O 0. 000 0,000 [SYMM=-}

. DISKRETE NIVEAUS DES ENDMERMES: LVS

1. 0,000 B0 31 2, 0,122 6.0t 3, 30129 A.0-1 40 0,17 7.0 1 G 0.285% S, 1 &

G- 5.0 APy 8,0 ) T, DLTAT & noe
8. 0,38T 1,01 9, G 4% .o



R ¥ L T R T L S R R P B I YO WP U W S GO PR SR Lisising) Ui, £de U« oo
D ey

NIVEAUDICHTEPARAMETER
DRt 10, 300 1,000 1.200 Q. 000 O, 000 Q. 000 O, D0 O, 000 G, 000 O, 000 0. Q00 0. 000 0.000 ISYMM=-1
DISFRETE NIVEAUS DES ENDKERNES: LvVS
1. Q0000 0,01 2. 1.761 0.0 1
UMAX= 27.017 VERDAMPFUNG NICHT MOEGL ICH
VERDAMPFUNG ALFA ABLOEBEARBEIT = 5,6 425(MEV) EGRK,KFGBRR 29,368 59
L LR Y

NIVEAUDICHTEFPARAMETER
DRt F. 100 1.000 0,200 G000 0.000 0,000 O, Q00 0.000 0. Q00 0. Q00 0. 000 0. 000 0.000 ISYMM=—1

DISKRETE NIVEAUS DES ENDKERNESH Lvs
t. 0,000 0.51 2, 0,701 4.5 { 3I. 0.793 2.5-1
UMAX= 27,017 VERDAMPFUNG NICHT MOEGLICH

ANZAHL. DER TR-STREIFEN 4

NIVER END NIVBR END NIVBR END NIVER END NIVBR END NIVBER END NIVRR END NIVEBR END NIVBR END NIVER END NIVBR END NIVBR END NIVBR END
NIVER END NIVBR END NIVEBR END NIVER END NIVRR END NIVFR END NIVBR END NIVER END NIVER END NIVRR END J(IVER END NIVER END NIVBR END
NIVER END MIVER END NIVER END NIVER END NIVER ENMND NIVER END NIVER END NIVRR END NMIVHR END NIVER END NIVER END NIVER END NIVBR END
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0.?7151€E-02
0. 1392E-02
., 8948E

G, 2T29€E-06
0, 1766E~-06
0, 7052 ~07
0, 2063E~07
0.505PE~0B
O 121 3E-08
0.1815E~-09

0. 3S1AE-06
0, 2662E~06
Q0. 106TE-08
0.1 OE-O7
¢.8380E-08
0, 1829k -0

0.2

G.2119E-07
0.8ALHVE--OB
0.2475E-0183
0.6669C-09
D, 14546E-09

0, 7500E+06
Q. 2250E+07 O,
0, 3750E+07

DUFIFIE. LRHNNY

O, 2Z2B6E+00
0, ABHLTF +00
O, 70371 +00
O, BBOTAF 4010
€ 10194F +011
O, 112120401
G, 11917E+01L
0. 12390E+01
0, 12703E+01
0,129 0E+01
O, 1 3HISE+O1L
0. 131352E+018
0.17188E+01

122226 +01
O, 1324TE+0
Q. 13255E+01
Q. 132626401
0, 13266E+01
0. 13267E+01
0.13267E+01
Q. 13267E+01
Q132676401
0, 13267E+03L
0. 2554E-064110 X
1791E-064110
G.473T0E-074110

0, 5250 +07
Q 67TLOEHOT
a.8250E+Q7

O, 7900E+04
0. 2250E+07
O, Z750E 407
O O200E+07
0750 +07
0. 82LOE+OT7

0, 7500E+06
O 22GNE 407
O, Z700E+07
0. STGNE Q7
0. 6750E+07
0.8250E+07

0, 1351E~-074110
0.3448E-084110
0,6787E-094110

At b id

C.3IPS0E-064110 G
N, 2096E-064110
0, 7130E-074110
0.2037€-074110
0.5198E-084110
O 1ORTE-0RALLO

mAaud

0. 2064E-074110 &
0.166BE-074110
0.5674E-0BA11D
0. 1621E-084110
0, 4136E-094110
0.8142E~-104110
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9Z.NB 41,
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0.8750E+07  Q,4T32E-10  O,9250E4+07 0,21 77E-10
’,
® 3. COMPOUNDEERN
EGRC= 14.060(MEV) FGRC = 1%

BESETZUNG DER NIVEAUS DURCH TEJILCHENZERFALL
1. 0,000 7,5 10,129E-01(BARN) 2. 0.135 2.0 10,295E-02 (RARN)

S. Q.357 S.0 10,501E-02(BARN) &, 0.390  3,0-10,277E-02 (RARN)
SUMME DER BRESETZUNGEN DER NIVFAUS 0.29147F -1 (BARN)Y

BESETZUNG DER MIVEAUS DURCH GAMMAK ASKADEN AUS DEM | ONT INUUM

1. 0000 7.5 10, 496F+00 (HARN) Do 0L1TE 0 2.0 10, SUOE -0 (BARN)
5. N.35 T 10 1E2EAOO(RARNY 6. 0.9 3.0-10,647E-01 {PARN)

GUMME DER BESETZUNGEM DER NIVEFAHS O, 881704 G0 (TnkbD

T 0256

2.0-10, 237E-02 (KARN)

2.0-10,4448E-01 {RARN)

a.

q.

0.286

0,286

3.0 10.316E-02 (BARN)

3.0

§ 0. 650E-01 (RARN)




BESETZUNG DER NIVEAUS DURCH GAMMAEAGE ADEN AHS DEM } DNTINUNM

1. 0,000 4.5 10, 212E4+00(BARNY 2. 0,105 0. 5-10, 1A1E -01 (RARNY - 3, 1.187 2.5-10.127€-01 (BARN) A, 1,712 1.5-10,%B6E~D2 (BAPN)
SUMME DER RESETZUNGEN DER NIVEAUS 0. ZATH6E 10U (RARM)

IM L ONTINUIUM HAENGEN ¢, 47178F ot (HARNDY

BESETZUNG DER STARILEN UND ISOMEREN MIVEAUS
NR € 8 e BARN

1 0,000 4.5 1 0, 2459E400

GAMMNAFRODUK T IONSSPERTRUM

' E(MEWV) BARN BARN/MEY BRARN/ (MEVE5R)}
Q.25 0,2746E-01 0.5491E-01 G.4A70E-02
0.75 0.1270E-01 0. 2477€-01 G 1971E-07
1.25 0.1874E 0.374BE- 011 0. 298E-0
1.75 0,244 0.4720E-01 0. 3PI5E -0
2.2%5 0.6F40E-02 <. 13A8E-01 Go L LODE -0
2,75 9Q.1227€-02 0, 2454E--02 0. 1R TE-UT
F.25  0.1623E-03 0.I2A6E-D3 e 2ORIE-N4

3,73 0O.B581E-05 G 1716E-04 U, 1366E-05

DER Ak TIVIERUNGSQUERSCHNITT FUER 21.NBR 41.RETRAEGT 0. 29303E+O0OBARN

EMDERGEEMIS

41-NBE~FT(N,N") (N,2N) (N,3N) EMISSION SFECTRA

EINSCHURGENERGIE 1M LS 20.4%MEV IM S5 20.27MEV SIGMA APSDRFTIDN= 0, 15934E+01 tRARN)
SIGMA COMFOUND~ELASTIC= 0. 22707E~uBBARN

NGACOM = 2 LLMAX = 2
FM = 230.0 FRLEO.FR. = N.539 NFI = 2 NHL = 1
DER AFTIVIERINGSDUERSCHNITT FUER P3.NR 41 .BETRAFGT . 11534E+00 (BARN)
DER AFTIVIERUNGSOUERSCHNITT FUER R2.NH 4)  BFTRAEGT 0. 10TIIE+01 (HARND
DER Ak TIVIERUNGSOUERSCHNITY FUER  21.NB 41, BETRAEGT 0, 29303E+00 (BARN)

FRODUK T IONSBFEFTREN FUER DIE GESAMTE VERDAMPFUNGSI ASHADE

E FHOTONEN NEUT FROT

{MEV) (HARN/MEV) (BAR N/ME

0D, 2500E400 0.1711E+01L 0, 9845E+00 Q. QOOOE+DD

O, TSOOE $0O0 O 16ME+DY V. FHTVE+O0 T, QUODE +O0

0, 1250E+01 0. FIFAE+O0 0.8211E+00 QL QOIE+)

0, 17S0FE+01 0, B87%0E+00 0, HROZE L00 O, ONOOE +00

s N1, IDE0F+01 0. E9GRE+NO 0. 54966400 G OOO0NE +O0

0,075 0O, SGAGTE+OO Q. AT720400 O, e 400

O, INHNE+O L 0, A0HOE +00 0. I2J3E+QD O, 1 HAOE + 00
O, I7S0E+O O, 2407 +00 O, 24773E 00 Chy COUIE 400 0. ONODE 400
O, A2G0E+O L 0. 20 9k +00 O, 18U8E+O0 O IO 40 QL. OOCGOE #0000

Qo AT +0] 0L 1THIE4 00 0, 1855 +00
L €, B6RN: -01 O.1171E+00
0.53118-01
RIPFS SN . PR A - B (s

O, QOO0 0, OOUOE +00

SLO R mE YT
Cr, CHOOIGE #0000
1 R T LA POV




NR E S [ o BARN

1 0,000 7.5 1 0.8819E+00

GAMMARRODU T IONSSFERTRUM

E (MEV) BARN BARN/MEY BARN/ (MEVASR)
0.25 0.6975E+00 0, 1395E+01 0,11 1OE+Q0
0,75 0.6774E4+00 OL13SSE+01 O 1O7RE+00
1.25 0.4170E+00 Q.B3IZFE+00 1, 663HE-01
1.75 0, 3559E+00 Q. 7119E+00 O,.5665E-01
2.25 0.2970E4+00 0,54 1E+00 0,4727€-01
2,75 Q.2R6FE+M} Q,A73FE+00 0,3771E-01
3.2 0.1B06E+QQ 0, 3511E+400 0,2874E-11
3.75 O131BE+00O 0. 2636E+00 Q. 2098E~C1
4,25 0.92T2E-01 0, 1846E4+00 O, 1469€-01
4,75 0.6209E-01 Q. 1242E+00 Q.9892E~02
S5.25 0.4003E-01 0, 8007E~01 0.6372E~02
$.75 O.2464E-Q1 0, 4928E-01 0, 3922E~-02
6.25 0.1435E~-01 0.2871E-01 00,2204
6.75 0,7787eE-02 0.1557E-01 A, 12739
7.25 0,3809E-02 0.7617E-02 G 6062E
7.75 O A435E-02 0, 2870E-02 0,27848E
8.25 0,4451E-03 Q. 8907E-G3 O, 7085E
B8.75 0,1027€-03F Q,2054E-03 0,1634E~-04
.25 0, 1556E-04 0.3112E-04 0, 2476E~-05
9.75 O.FTLIE-0S 0. 6726E-05 OL53GIE-06

10.25 0,7161E~06 0, 14T2E-05 G.1140E-06
10,75 0.1198E-06 0. 2396E-06 0190707
11,25 0,9502E-08 0. 1920E-07 . 1528E-08

DER AKTIVIERUNGSOUERSCHNITT FUER

NEUTSPEKFTRUM MACH DEM ZERFALL VON 92.NB 41.

E(HMEV) EARN BARN/MEV BARN/ (MEVXSR)
0.25 0.1132E+00 0, 2265E+00 0, 1802E-01
0.75 0,.8253E~01 0. 1651E+0C 0, 1314E-01
1.2% 0.5617E-01 0. 1123E+00 0.8940E
1.75 0, 2806E~01 0.5613E-01 0, A4464E

<25 0.FF06E-02 0.1981E-01 0, 157702
2.75 O,2700E-02 0.5401E-N2 O, 429RE- 03

3.25 0,8101E
R.75 €. 443537E-04
GLQONO0E+00 O, 0000E+00 0, 2500E+06
O 125GE+07  0O,5617E-07 0. 1750E+07
D.DONVE OO O, 0000E4+00 O, 25008 +Ob
O 12T50E+07 Q. 4012E-04 0. 1750E+D7
0. ONNOE+00 0, 2500E+06
O 1 250E+07 Q. 17508407

0.B20ZE-03 0. 6528E-04
0. 3532BE~05
0. 1132E-06
0. 2BOOE~07
0.8088E-06
0. 2005E~0b
0. 64 36E-07
O, 1G9SE~07

O 3PIE-Q7

92.NE 41, BETRAEGT 0, 1033TE+CIRARN

GUMME (BARN)

0. LIS2TIE+00
0, 19576E+00
0.25193E+00
Q. 27999E+00
0, 27999E+00
O, 27999E 400
O, 27999E 400
O, P7999E+00

0. 7500E+06 0.8253E~074110 3 16

0.7S00E+06  0,.3895E-064110 5 16

Q.7500E+046  0.4691E-074110 6 16

LRSS R R e R R RRR22 220220 20 8

* 4, COMFOUNDE ERN

F1.NH 41. X

LS R RS A2 R R R R R AL

EGREC=  T3.943(MEV) FGRC = 48

BESET7UNG DER NIVEAUS DURCH TETLCHEMNZERFALL
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O, 2058E- 06
0O, 1OGSE-0s
Q.5219E-07
O, 2346E-07
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U,7941E~10Q

e 1N AN
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G, QOOSE -1
0, 2AGRE-LL
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[ 41 SRE VD
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0.214BE-0Z
0. 7T0TE~-O2
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U, S494E-08
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