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STAPRE AMD SCAT2
Statistical-Preequilibrium and Optical Nuclear Model Codes

for Personal Computer IBM/AT

Nuclear model codes for the calculations of reaction cross sections,
particle and gamma emission spectra are developed under the IAEA
Coordinated Research Programme. These codes are used for evaluated
nuclear data libraries updating and were presented at the Trieste ICTP
Workshop on Applied Nuclear Theory and Nuclear Hodel 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, Bruyères-le-Châtel) and STAPRE 12]
(statistical- preequilibrium code of H. UhI et al., IRK, Vienna) in order
that they would operate on Personal Computers (PCs). There would still
be restrictions on the speed 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
IBM-3270 in Nuclear Data Section.

1. SCAT2 code implementation

1. Compiling, linking

DOS 3.2 and PKOFORT 1.0 compiler [3] were used for compiling the
codes. The main corrections were done for the following FOKTRAM
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,,C0N,C:;

I - C
•0 E - O . . . 0
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2. Running

An examples of a batch data file is

SET P0RT6 = SCAT2.0UT
SET KORT7 = SCAT2.SC1
SET K0RT11 = SCAT2.SC2
SET F0RT12 = SCAT2.SC3
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 -» Nb-93 -» Nb-94 -» Nb-93 (n-emission with competition of p,a
and gamma processes)

•• Nb-92 (n-emission)
-» Nb-91 (n-emission)

3. 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
NbIA Data Bank of 1984 [4].

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

vop£ = ~VR fR central real

+ <»„-> -=•so h- fen>l * * spin - orbit

2R
C

Zze
r

i4a!WSF(df

for r < R,

for r > R,

Coulomb

imaginary volume

imaginary surface
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where fx = f(r,Ex,ax) = [1 + exp

Rx = rxA

R = r'xA + r" 1/3 for heavier projectiles

rc = Columb radius

Parameters

Neutron

Protons

V
R
MeV

48.0-0

53.3-0

.293E

.55E+

r
R
fm

1.27

1.25

a
R
fm

0.66

0.65

W
SF
MeV

9.6

13.5

r
1
fm

1.27

1.25

a
1
fm

0.47

0.47

V
SO
MeV

7.2

7.5

r
SO
fm

1.27

1.25

a
SO
fm

0.66

0.65

r
C
fm

-

1.25

Alpha

1/3
+0.42/A +
+27(N-A)/A

50.0 1.17 0.576 13 .74 1.17 0 .576
1.77 1.77

1.15

4. RunninR time

Projects Ie

N
P
D
T
He-3
He-4

Target

Nb-93
Nb-93
Nb-93
Nb-93
Nb-93
Nb-93

Number of
energies

4
4
4
4
4
4

Running
time

40"
60"
100"
115"
117"
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.



II. Implementation of STAPRE code for PC

For the implementation of STAPRE the 1984 version used at ICTP
Trieste Workshop was taken. It 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 STAPREl + STAPRE2 + ..., STAPRE,CON,C:ROFORT.LIB+flMFORT.LIB

2. Running code

An example of a batch file for the STAPRE code

SET FORTl = STAP.SCl

SET F0RT2 = STAP.SC2
SET F0RT3 = STAP.SC3
SET F0RT4 = STAP.SC4
SET F0RT7 = STAI1. SC7
SET F0RT8 = STAP.SC8
SKT K0RT9 = STAP.SC9
STAPRE /R 41000 > STAPRE.1ST < 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)

-• Nb-92 (n-emission)
-» Nb-91 (n-emission)

(n,n*),(n,2n), (n,3n) emission spectra were calculated using the
code STAPRf with the following models 14]:

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 equi librium decay with the following
dépendance of the internal transition matrix element
M**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. Nucléon 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.
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3. The Hauser-Feshbach model for equilibrium decay with Fermi gas
level density parameters from DiIg (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. UhI and B. Strohmaier [I].

The input file is described in Appendix D.

Running time for this variant is approximately three 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. 0. BERSIIVLON, SCAT2: Un Programme de Modèle Optique Spherique,
CEA 2227

2. M. UHL, B. STR0HMA1ER, STAPRE: A Computer Code for Particle Induced
Activation Cross Sections and Related Quantities, IRK 76/01;

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

3. IBM 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 lntercomparison on Pre-equilibrium Effects,
INDC(NDS)-152/L, 1984
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APPENDIX A.

DESCRIPTION OF INPUT FORMAT FOR THE CODE SCAT2



SCATS: Input data description
Card 1. IPR, IDA, IBA, IPU (413)

IPR «• 1 Print transmission coefficients and croaa-sections
IPR •• 0 Don't print
IDA •• 1 Compute elastic scattering angular distribution for

equidistant angles (2.5)
IDA •= 2 equidistant cosines (.02)
IDA «= 0 Don't compute
IDA = - 1 I same as IOA » 1 or 2 ond

1IDA •> - 2 I compute Legandre coefficients
IBA = 1 Print trontmission coeff. on Topeii
IBA » 2 Print trontmlasion cooff. on Tape 11
IBA «« 0 Don't print

in
In

GNASH format
STAPRE format

Cord 2. NE •• Number of Incident energies (13)

Card 3. (EN(J),J-1,NE) (ÔE12.5)
EN(J) «• Incident energies in MeV1 if EN(1) > 0 center-of-mass

if EN(1) < 0 laboratory

Card 4. IZT. IMT
IZT = Atomic number
IMT — Moss number

of the torget

(2S3)

(2I3)Card 5. IP, IPOT
IP » Type of incident particle, 1 • neutron, 2 = proton,

3 = deuteron, 4 • triton, 5 « helium—3, 6 = alpha
IPOT = 0 The optical parameters hove to be read on the

5 following cordi
IPOT § 0 Select some «ystomotic parameters, go to Cord 11

Wtlmoro
Ferr«r
Madlond

n 1
3
5

n 1
-1 i

2 Bechetti Greenless
4 Cindro Bersillon

..-• I,.;--

Card 6. R(1).A(1).(POT(1.I),I=1.4).8ETA (6E12.5.F6.3)
Real well parameters
R ( 1 ) » Reduced radius
A(1) " Diffuseness
POT(I1I) = Depth parameters

V - P0T(1.1)+P0T(1,2)»E+P0T(1,3)«E*E+P0T(1.4)*Log(E)
BETA •> Non-locality range

Cord 7. R(2),A(2).(POT(2,I),I-1,4).A(5) (6E12.5.F6.3)
lmoglnory surface well parameters
R(2) = Reduced radius (if > 0 DWS, if < 0 gaussian)
A(2) = Diffuseness (if A(5)#0 then A(2) = A(2) + A(5)»E)
POT(2,I) - Depth parameters (see Card 6)
A(5) = Slope of the diffuseneas

Card 8. R(3),A(3),(POT(3,I),I=1,4)
Imaginary volume well parameters
R(3) «» Reduced radius
A(3) — Diffusenes3
POT(3,I) " Depth parameters (see Card 6)

Card 9. R(4).A(4),(P0T(4,l),l=1,4)
Spin—orbit well parameters
R(4) - Reduced radius
A(4) •» Diffuseness
P0T(4,l) = Depth parameters (see Card 6)

(6E12.5)

(6E12.5)

(2E12.5)Card 10. R(5), EWMAX
R(5) = Coulomb radius
EWMAX =• Energy above which the surface well depth is constant

Cord 11. ISUIT Return flag (13)
ISUIT = 0 End
ISUIT = 1 New complete case, go to Card 2
ISUIT = 2 Keep the energy grid, go to Card 4
ISUIT = 3 Only change the potential parameters, go to Card S

" I . I ' ^ i - . . 1 O i Tit le • > 8 ) .



APPENDIX B.

INPUT DATA FOR TRANSMISSION COEFFICIENTS CACULATIONS



2 O
24

41 93
1 O

1 O

25.0
19.0
13.0

7.0

1.24
1.26

0.0
1.12

0.0

24.0
1Ô.0
12.0

6.0

0.62
0.58

0.0
0.47

O. O

23.0
17.0
11.0

5.0

49.5
3.4
0.0
0.0

22.0
16.0
10.0

4.0

-0.28
0.37

0.0
0.0

21.0
15.0

9.0
3.0

0.0
0.0
0.0
0.0

2 0 . 0
1 4 . 0

6 . O
2 . O

0 . 0
O O
O. O
O . O



APPENDIX C.

DESCRIPTION OF INPUT DATa FORMAT FOR THE CODE STAPRE



Quoted onctions or equations refer to these addenda. IT reference

Is made to IRK 76/01 or to Addenda, September 1976, \t «111 be ex -

pllcltly stated.

1 . ) .'TlTIiL I

FOUMAT -<8—*•—r<rjf

Title of the problem

Notet The first column must contain an * as Indicator of

the beginning of a nev problem.

2.) ULAVF (Z).X m 1.7

FORMAT (7 1 2 )

NLAUF (i) ••• code for the projectile

-4) CN

Notet Code numbers for the particles:

1 . ... neutron

2 ... proton

3 . •• alpha partiel*

k ?.. deuteron

99 ••• non-standard particle

Restrictionsi 1 £ NI-AUF (l) t » or NLAUF (I) =» 99 Tor 1 • 1,

» -Ç NLAUF (I) £. k for 1 > 2.

Examples> («(,{>) .... b3b2

(16O, 3n«t ) ..

(n, Y ) ... bi

(16O, 3n«t ) ... 99b1bib1b3

3.) H. KGACOH. WPAR. LLMAX. DU. NFISS. Hl1HI

FORMAT (f» I 2, F 5.3, 2 1 2 )

N «•• total number of compound nuclei

NGACOH ... number of the compound nucleus for vrhlch gammn-ray

cascades are taken Into nccount for the rlrst time

(cf. see. 2.5. of TRK 76/01 } NfSACOM » N p • 1 )

NFAR ... typea of particles whose emission Is accounted for

in the Hauser-Foehbaeh denominator

1 ... neutrons

2 ... neutrons, protons

3 ... neutrons, prntona, alvhn particle*

U ... neutron», protons, alpha particles, rieuterons



LLMAX • •« maximum multipolarity of f-rays

1 ... EI and Ml radiation

•> ... W,H),E2,M2'-"'<-t«'>n

3 ... EI, .... H3 rndintion

DU ... binslze (MeV) of the energy grid

NFISS ... Code for the calculation of fission cross sections

A ••• flasion decoy is ignored

1 ... fission decay Ia taken into account us de -

scribed in section 1.

2 ... fission decay is tnken into nccount. For the

WF - corrected first chnnce fission cross

section, however, nil continuum fission channels

are treated as one single channel. The fluctuation

index of this channel is derived from NNFf(Er (see

record U.) below) -,nd 11 generalized ^distri-

bution equivalent to the actual distribution

up to the second moment,

NPHI ... code for the treatment of the sveraging of the tv -

corrected first chnnct fission cross section with

respect to int^rmedinte cln^s II structure

é , . . equ. (1 V) is used

> * . . . e q u . (11 ) I s us<"l. In t h i s crise the maximum

number o f m e s h p o l n t s . fr.r ti .e i n t e g r a t i o n w i t h

r e s p e c t t o E i s 2 J + 1. Recommended v n l u e s

f o r NI1Ht n r s 5 or 6 . I f t h e p r e s c r i b e d norur.-iry

D'>EL ( c f . r e c o r d h.) i s n o t nchl i -ved a messnçn

i s p r i n t e d o u t ("PHl INTI'GUA ITON CfKNMHOK' IT

HRL= HICHT KHUKICHT.. . .") . In t h i s en so

NPHt s h o u l d he i n c r e a s e d . The comimtnt ion tim«

which i s c o n s i d e r a b l e f o r N>HT>4 can b<? rerJureil

by put t ing NFlSS equal to 2 .

R e s t r i c t i o n s : 1 £ N £ 6

1 * NGACOH & N

I 4. Nl1AII i . h

N l W H i M L A l I F ( I ) ,

1 é LLM.'.X 6 3

1 . N I f NLAI-F ( 1 )

Z , N I f NLAIIK ( 1 )

U . ) NNWFC. GHIi. MNFREI, IJIXiL. NNINT

FORMAT ( 1 2 , F f ) . 3 , 1 2 , F 6 . 2 , I' l )

NNVFC ... switch for the width fluctuation correction

t) . • • on

1 ...off

G)IE ... limit for the llausor-Feshbach donomin.i ( or above which

the width fluctuation correction fnctor Is put equal

to unity (cf. section k, of TKh 76/l)l)

Notet If columns 3 to 8 are left blank, cm; = St Is

assumed•

NNFRIi 1 ... fluctuation indox for the w1«Uh fluctuation cor-

rection (cf. section 2.2. « r Hs^ .''•.<'' I

Note: Tf columns 9 and i4> are left blank, KKFRRI

s 1 is assumed.

DDEL ... prescribed relative accuracy for the IntcRmllon

In the width fluctuation correction (cf. section <4. «f IKVC *]&[<*)

Note: If columns Il to t6 are 1-ft blnrik, I)I)El. = .it

is assumed.

NNINT ... maximum number of mesh—points for the calculation

of the integral in the width fluctuation correction

Note I: NNINT must be a power of 2.

Note 2i If NNINT = • the program assumes NNINT = fe4 .

Note 3: IT NNINT>tH " " NNINT = 64.

5.) (PM(C (I.I). PARC (1.2)), I = 1. N

of the I t h CNPAIlC (I

rAnc ( i
, l ) . . . chemicnl symbol \

,X) . . . charge number J

6.) ATA». STAH. KPTAR.0

FOIIMAT (PU.$t F*»,1, I.1, F6.2)

AT\R ... mass nutnber *}

STMI ... spin Vof the target nucleus

KPTAR .. parity (+1 or- I)J

<i separation en> rgy (MeV) of the proioct.lle from the

l 3 t CN



Note I i I f NLAUl' ( l ) j ^ y , t h e columns 1 1 - 1 6 may l>e J n I t

b l n n k , bocnuwt H I s d e t e r m i n e d by o t h e r input dnl .n .

Note 2t If NLAUF ( l ) = 1JO and thn n o n - s In'vlard p r n j o r t l l e has

n e g a t i v e p a r i t y ^ Kl'TAH has t o be r'-plac<-d by i t s

o p p o s i t e .

7 . ) AGESCH. Sr.lt.SCH

FOlHtAT (F(t.{l, I-''*. 1)

ACiWCH . . . mass number

SGESCII . . . , p i n

N o t e » F o r KLAUK ( l ) + O'j r e c o r d 7 . ) h a s t o i»r< nuiJ t i e d .

of the p r o j e c t i l e

8 . ) EEINL. KT)E. KKZZHM

KOHHAT (Fu .2 , 12, H )

EEINL . . . L. S. bombarding energy (MeV). TIw pro.:r:mi n l l e r »

the inc ident t;nerfty in ouch n w.iy as l.<- adjust the

e x c i t a t i o n eneigy of the f i r s t CN to thi> upper piljçf»

of tlie correspondln bin of Uie enprgy Ri id defined

by OU.

Kf)K . . . 'he inrit ïent on«r;*\ ran be v.trird o,*-pr IH*- in nm-h .*

»;iy thnh the « a c i t n t l o n energy ol Uic f irm. CN Ii r e -

duced by KI)I-:* DU by each s t e p . {KIIK » #))

KKZZMM . . . numbor o f Incident energ ie s - fi"neruti-l from K INL

fis 'escribed above — for which th«» r n l r u l r t l o n s urr

done 1 Ti>r KKZZMM • * the prnrrnm .i.iMum'-a KKZ7MM « I

9 . ) FH. MPI. NUI. IPAI)LI. KTESTP. HILANO. I1HIHIL

FOHHAT (K 8.6, 5 12, " 6.2)

FM ... the eonriinnt (MeV-*) which i>y enu. (T) of IKK 76/01

defines the «latrlx element for lnti-rnol trniini ti on»

coRipetinit with pruequl librium d«-cay. For KM = h. pre —

•iiulllbrium decay 1* not taken into account.

Ni1I ... lnitlnl particle number

NHI ... inltiil hole number

Tl'AULI ... «witch for inclusion of the Pauil principle in the

KTKSTi'

calculntion "*" ̂ T^tc^nal transition raten

* ... off

I ... on

code f o r the pnrnmoters c and HA i n e n u . ( 1 0 * )

or \ddend.-i, S e p t . 1976

R - 1 4 Dfe or 1

2 or )

'» or 5

6 or 7

8 or 9

g
6 A

6 *

4.

4

12

ft

-it*1 r ° r odd ")
Al»Vl for odd mass V

12 for even J

DA

or 1 ,,. g • -, n , DA ' &

MILANO ... switch for the calculation of the emission rates for

nucléon induced reactions

* ... enu. (°) of IKK 76/P1 is used for ly(n,(v )dfv

1 ... equs. (91) nnd (1J") of Addenrin, Snpt. 197r<

nro used for th« «mission rates nf nucléons nnd

alpha particles, respectively

PHIMrL ... the probability <f in en,u. (9") of \ddenda, Sept. 15176

Note Ii For odd value» of KTKSTI' int.-rnnl transition rates and

some other quantities related to prir«^ulllbrlum decay

are printed out.

Note 2i For PHIMIL&A for alpha particle emission rates equ. (9)

of IHK 76/01 Is used Instead of e<iu. (9") of Addenda,

Sept. 1976.

Note 31 For MXLANO a 1 the program assumes the following values

for the initial numbers of particles and holes 1

N M a 1, NHI a 1.

10.) HTESTI. KTEST2. KTESTT. KTBSTWt.

FOnMAT (5T2)

KTBSTI ... switch for printing level densities, the contributions

to the Hauser-Feshhach denomlnntor of the different

particles and of photons, the flsalon probabilities

and the total decay width

b . . . o f f

1 . . . on



KTIJST2 . . . s w i t c h f o r p r i n t i n g t h e q u a n t i t i e s WB ( E 1 I , Pl ) DU

and WB ( E , I , It )DU ( o f . s e r - t i o n .?. o r T'lK 7 6 / O t )

• . . . off
t ... on

KTEST3 # # > avitch Tor printing partiel» and, If calculated,

eamma-ray spectra resulting from the decay of the

different compound nuclei

KTESTW ... key for the extension of the protocol or the calculation

of the width fluctuation correction

f ... very short

1 ... very detailed and long

KGAPR ... key for printing production cross sections for gntnmn-rays

from discrete levels

9 or 1 ... none

£ 2 ... for the levels 2, ..... J (J = min (number of

discrete levels, KGAPR))

11.) Separation energies for nil particles evaporated from each CN

The following record has to »>e supplied for all compound nuclei

(I = 1,N).

11.1.) PARR(I. K). K . I . WPAR

FORMAT (4 F 6,2 )

PAHR (I, K) ... separation energy (MeV) of particle

with code number K from CN with number T

12.) Data regarding transmission coefficients for non-stnndarH in-

coming particle

12.1.) LHAX

FORMAT (12)

number of partial waves

IZ.2.) TEXT

FOHMAT

alpha numerical text

The following blocks of data 12.3.) and 12.U.) must be supplied

for the LMAX partial waves with ascending orbital angular momen-

tum 4, I1 2, ..,,LMAX - 1.

1Ï.3.) NN

FORMAT (12)

number of energy values for which transmission ooefficl< its

of the orbital angular momentum considered are preparptl

Restriction! U é MN é 1(̂ 4

12.^) X(II). r(ll). TI a 1. NN

KOHMAT (8(Pd.2, E5.3))

X(ir) ... energy (MeV)

y(ll) ... transmission coefficient for energy X(Il)

Note I The block of data 12.) must be omitted Tor NI.AUK( 1 ) * 99.

13.) NTRAN

POMlAT (12)

number of blocks of data regarding transmission coefficients fo

be read below ( 14 . ) )

No tel NTRAN can assume two values onlyi 1 or N

1 ... a single set of transmission coefficients is used

N

for all C'!'

each CN has ita own set of transmission coefficient

Data regarding transmission coefficients for standard particli .'

14.1.) LO(K). K o 1. NPAR

FORMAT

LO (K) ... number of partial waves for which transmission

coefficients for particle with code K will

be read In 14.3.)

The following blocks 14.2.I.K.), 14.3.1.K.1.) and 14.3.1.K.2.)

must be supplied for NTRAN valu»» of I. In case NTHAN = N, I

in increasing order numbers the CN , while for NT(MN a 1, the



data
V

data may be thoaa of any of the CN • For • given I, the three

blooks have to be prepared for each particle coded by K (K t

I1 NPAR) In a manner analogous to that of 12.3.), 1&.3.) and

12.U.), that means 1^.3.1.K.I.) and H.J. 1.K.2.) for the Lt)(K)

partial waves to be considered for that particle. For Illustrating
+Ï * data

the structure of blocks 13.) and 1*.), fig.3 'of IRK 76/01 shows these V-

for the case N . 2, NPAR - 3 ).

14.2.Ï.K.) TSXT

FORMAT (8A1$)

alpha numerioal text

1*.3.I.K.I.) NN

FORMAT (12)

number of energy values for which transmission co-

efficients of the considered orbital angular momentum

are prepared

Reatrlctioni k£ NN * 4^4

14.3.Z.K.2.) X (II). T (II). II • 1. NN

FORMAT (8(FV.2, E5.3))

X (II) ... «nergy (M«V)

T (II) ... transmission coefficient for energy X (il)

15.) (DC (L). L • 1. 13). I3THC

FORMAT (13 F 6.t, 12)

DC (L) •.. level density parameters for the first compound nucleus

The following symbol» are explained in sec. 2. of

these addenda and In see. J. J. or IRK 76/01.

DC (1) ... a (MeV"1)

DC (2) ... *eif^* rigid ^ * rigid " ri<flt1 b o d v mo"«nl: o f inertia)

DC (3) ... A (HeV)

DC (4) ... J* (MeV)
DC (5) ... E^ (HeV)

DC (6) ... C, (MeV"1)

DC (7) ... T, (MeV)
v' DC (8) ... *

DC (9) ... E* (MeV)

DC (10) .. C2 (MeV1)

DC (11) .. T2 (MeV)

• ) The block numbers IU and IJ in thi» r 1 «r«>-•• *!v nld b« rjnfnnad by

13 and 1<t, respectively.

DC (12) . . . C 2

oc (is) . . . e x / o r l K l d

Notes If an energy dependent a-parameter is used (cf. equ. (l6)),

that Is1 if Jv • è the Input datum n represents the nsymp-

totic a-parnmeter "a.

ISYMC ... code for the angulnr momentum dependence of tho

level density

A ... equ. O M
1 ...equ. (17) with G^x m \

2 ... equ. (17) with Gax • 1

3 ... equ. (18) with G m X
us ^

<t ... equ. (18) with G » 4ns L
5 ... equ. (18) with G • 1

m

-1 ... the levnl density is calculated by aeans of

equ. (20) of IRK 76/01

16.) Discrete levels of the 1st CN

16.1.) NDISK

FORMAT (12)

number of level»

Restriction! t * NDISK A S^

16.2.) ED (J). SD (J). KPD (J). J - I.HDISK

FORMAT (6(F6.2, F<*,1, 12))

ED (J) ... excitation energy (MeV) "1

SD (J) ... spin > of the Jth level

KPD (J) ... parity (*1 or -1) J

Note Ii Th* levels must be in order of ascending energy.

Note Zt Block 16.) has to be omitted for NOACOM > 1.

17.) Data regarding gamma-decay, level densities and discrete levels

of residual nuclei aft r particle emission and fission input dnta

The following datn have to be supplied Tor each CN (I m I1N),

except 17.1.1.1.), 17.1.1.2.) and 17.1.2.) which have to be

prepared for Ifc NG\COM only.

17.1.1.1.1 UB. SI. S2. KP. QH. WF. ( IG (j). 1 . 1 . 6 )

, . . CM FORMAT ( F 6.2, 2 F 4.1, 1*2, F 7.3, I 2/>% E 9.3)



UD ... neutron separation energy (MeV)

51 ... 1 spins of t-vtve neutron resonances

52 ... J
KP ... parity " "

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

neutron binding energy

Notai For GR « ^. the total radiation width Ia calculated

according to 0. G. Gardner /lj/.

NP ... number of subsequent cards (17.1.1.2.)) for

specifying the EI, ... strength functions

Note It For the present, NF41.

Note 2l Por NF * ty, all y -ray strength functions

are derived from the Weisskopf model.

PG( 1 ) ... normalization factor for f » p ) ( fy- )

Notet For PG(1) * ^. the normalization is carried

out by fitting the totnl radiation width to GR.

parameters (ERR («) » 8(>.A"1/J,

GRR (1) = 5, SHR (1) = 13.A/5)

accounted for.

be

mentioned in

equ. (28)

PG(2)

PG(3)

= UB)

= UB)

PG(6) ... f y. ( ty » UB)/ry- BJ ( €y = UB)
Notet For PG(I) « \. (2 4 I £ 6) the <|uantities

PG(l) are put equal to the ratios of the

Weisskopf units.

17.1.1.2.) (ERR(L). GRR(L). SRR(L). L . 1.3). KSI. ES2. FHS. QSP

FORMAT (13 F6.2)

ERR (L) ... position (MeV) ^ „__ „,_ , th

GRR (L) ... width (MeV)

SRR (L) ... peak cross section

Notait For ERR (L) . <). ( L ^ 2) the L t h re-

sonance will not: be taken into account

Note2i For ERR (1) • ^. a single EI giant

resonance defined by the Brink-Axel

for the L t h giant
resonance of the

ESI ... lower limit (MeV) of the step

ES2 ... upper " " " " "

FRS ... reduction factor ($<FRS<1)

Notet If columns 55 to 78 are l«rt blank, no

step is taken into consideration.

QSP ... fraction of the Weisskopf contribution

fWeisskopftc. the strength function f'''1"*" abs'(tf):

,.Weisskopf , Q s p „, fphoto aba. (fe = U B )

VEI fE1

Notei If NF • f (cf. 17.I.».1.)) the card

17.1.1.2.) has to be omittrd.

17.1.2.) (VZD (L1M), M e 1. U ) . L a 1. NDISKC

FOHMAT (25 K3.t)

VZD (L,M) ... branching ratio for the gamma transitions

from the L t h to the Mth lnvel of the

I t h CN

Note Ii NDISKC is the number of discrete levels

which «re in order of ascending enerey,

of the(l5)cN. ,'
Note Zt The VZl) (L1M) need not be normalized.

Note 3: For a stable or isomoric level L

VZD (L1M) a tl, for M s I , L .

The following blocks 17.I.3.LP.».)to ^7.l.J.LV.J.) refer to the

residual nucleus nf»er evaporation of particle with cortp number Ll

from the I CN and hnve to be prepared for LP s 1, NIAR.

17.1.3.LP.1) (I)R ( U . T « 1.13). ISTM

FORMAT ( 13 F <>.*, T 2)

DR (L) ... lnvel denaitv parnmetors

ISYM ... code for angular momentum dependence or the

level density

Notei DR (L) and ISYM hav» tho snmo menn•nB HS th"



quantities DC (L) and ISYMC described In connee-

tion with record 15.),

17.1.3.LP.a.) K1N1. NAME

KORMAT (12, AIO)

NINI ... number of levels

NAME ... arbitrary comment

Restrictions 1 < NIM * 5b,

17.1.3. LP. 3.) (EOR (J). SDB [J). KPDR (Ji. J = I . N)Np

FORMAT (6(T6.Z, fh.y, JR))

EDR (J) .«. excitation «net

3DR (J) ...spin

KI'DH (J) ... purity (*1 or -1)

Notai Th* levels should be in order of ascending energy.

n«rgy (HeV) Ï

or -1) )

of the J th level

i-he following blocks 17.1.1».) and 17.1.5.KB. 1. ) to 17.1.5.NB.3. )

rmTar to fiasion. They have to be omitted If in record 3.) NFISS

Is specified ita zero.

17.1.J|.) (BARR (L). L • 1. 12). NSTEl'

FORMAT (12 F6.2, Ik)

BARH (I.) ... p«rf\meter* of the deformation potentin' described

in section 1.3.1. an' lllustrnte.i In fig. 1.

(M. V)

"II

BARR (1) .

BARR (2) .

BARR (3) .

BARR (>») .

BARR (5) .

BARR (6) .

BARR (7) .

BARR (8) .

BARR (9) .

BARR (10)

BARR (11) .. P

BARR (12) ., unasslgned

MSTEP ... number of meshpoints for integration of e>iu. (IT)

Notai : From the quantities BARR (L) the control parameter

NBARR is derived as follows:

"1
QQt

'!Q

(MeV)

i. NBARR « 1 if TM»n (L) » è for L » 3 indicating

thnt n single humped fission barrier

is asaumed.

Ii. NBU(H - 2 if DAIIR (L) m t> for I. %. 5 indlcntin,;

that ri double humped barrier nnr! com-

plete damping in the secondary minimum

is natumed.

ill.NBARR » 3 if BARR (5) >4 and BARR (6)>* indicating

that a double humped bnrrier and partial

«tamping in the secondary minimum is

assumed. Only in this case arju. (il) is

solved•

Note 2i If oolumns 61 to 66 are left blank, ^ = 2 is nssumed.

Note 3i NSTRI- CINDE • INDJ (see IHK 76/01 for IMOE an* INDJ ) t

ir columns 73 to 76 are left blank, NSTBI1 ia deter-

mined by an Internal criterion.

The following blocks 17.1. 5.NB. 1. ) to 17.5.1 .NTI. 3. ) refer to the

iarrier transition sttes which are discussed in sec. 1.3.3. Ue-

iendlng on the value assigned to NBARR (cf. Note I of record 17. T.I».)

they have to be supplied for NB • 1, NBAJW| that is, for the single

lumped barrier if NBARR • 1, for barrier A (NB • 1) and bnrri r B

(NB m Z) if NBARR » 2 and for barrier A (NB -l), barrier B (ND - 2)

tnd the combined barriur AB.(NB • 3) if NBAHR a 3.

17.T.Î.NB.1.) Inn (Ll. L « 1 . 1 3 ) . ISTM (NB)

FORMAT ( 13 F 6.0, 12)

DR (L) ... level density parameters for the continuum

of th* transition states

ISYM (NV) ... code for angular momentum dependence

of level density

Note: DR (L) and ISYM (NB) have the same meaning as

the corresponding qunntitle» TIC (L) anrt ISYMC

described In connection with record IJ.).

17.1.5.NB.i.) NFISSD (NB). (DFISS (L. NB). L • 1. I*)

toriMAT (12, II F 6.2)

parameters related to the discrete transition stntes

(cf. sec. 1.3.'!.)



Rg.!

HPISSD (NB) ...number of bandheada (£iA)

DJ1ISS (1, NB) ... rotational constnnt Ar (keV)

DPISS (2, NB) ... decoupling parnmeter e

UPISS (3, NB) ... unanalane'l

DFISS ft, NB) ... the continuum or transition states

starts at the lower edge of the first

bin (blnsize W ) above DFISS C», NB)

Note Ii DFISS (ft, KB) Is given in MeV.

Note 2» For DFISS (U, ND) = t all transition states are

treated as continuum «nd the following record

17,I.5.NB.3.) has to be omitted.

17.1.5.NB.3.) (BB (L. NB). KB (L. ND). PB (L. NB). L « 1. WFISSI)

FORMAT ( 6 ( F 6.2, V 4.1, 1 2 ) )

heads of rotational bands

CB (L1 NB) ... excitation

KB (L, NB) ... K quantu

PB (L, NB) ... parity

Note Il For K » A bands and axinl symmetric shapes

with R-symmetry the spin sequence isi

I m 0, 2, >«,... If ISYM (NB) « 6 or land KB(L,NB)*t>|

I • 1, 3. 5, ... if TSTM (Nn) = Oor 1 and KB(L,NB)=O. 1 .

Not* 21 EB (L,NB) is referred to the lowest transition atate.

Note 3» For PB (L, NB) • 2 it is ns urned that thp.ru are

two bandheads with EB (L, NB) and KI) (L, NB):

one with positive and one with negative parity.

anna
tlon energy (MeV) ")

V ° f fheturn numbpr f

(•1 or -1) J b a n d h e

th

Six local files with unit number• 1, 2, J, l|, 8 and 9 are used.

Card reader and line printer have unit numbers 5 and 6, respectively.



APPENDIX D.

INPUT DATA FOR THE NEUTRON EMISSION SPECTRA CALCULATIONS



* 41-NB-93(N,N') (N,2N) (N,3N) EMISSION
A 4 A *1 3 1

4 2 :
O

3 2 0.50 O O
O

NB4i.NB41.NB41.NB41.
93. 4.'
14.0

5+1
2 4

230. 2 1 1 3 1 0.18
O 0
7.230
6.63
7.883

12.055
4

1

141117

1 O O 14110
6.46 2.190

5.95 i.920
5.74 4.489
4.74 5.425

INEUTRON TRRANSMISSION
4 A
Io

.1
3 .0
7 . 0

11.0
20.0
O O
CLC.

0.05
.5

3 .0
7 . 0

11.0
20.0
OO
CLC

A
1.0
3 .0
7 . 0

11.0
20.0
O O
CC

.1
i.O
3 .0
7 . 0

11.0

ao.o
a*Cl

0.25
1.5
4 .0

.8307672E-Ol .5 .
.3953156E-OO 4.0
.5780064E-OO 8.0
.6408512E-0012.0
.66331336-0022.0

.6448632E-Ol .1
.8461736E-OO .75
.8935868E-OO 4.0
.8070641E-OO 6.0
.733619OE-OO12.O
.6281077E-0022.0

.3756487E-030.25
.6309259E-Oi 1.5
.3041965E-OO 4.0
.6078415E-OO 8.0
.70155795-0012.0
.7O9O679E-OO22.O

.22OO530E-040.25
.7014012E-Ol 1.5
.6562083E-OO 4.0
.7059109E-OO 8.0
.6654393E-0012.0
.6214145E-0022.0

.703008OE-O6 0.5
.1868112E-02 2.0
.1116693E-OO 5.0

SPECTRA

COEFF. FOR A:93,Z=41

,1770376E-OO 1
.4495528E-00
.6131494E-OO

.6475278E-0013
.6596481E-OO

.1732423E-OO
.9562107E-OO
.8590387E-OO
.7986027E-OO

.7165225E-0013.
.6155198E-OO

.3354730E-02
.1247525E-00
.4020529E-OO
.655895OE-00

.7O977O9E-OO13
.6993381E-00

.5600192E-03
.2205173E-OO

.7177144E-OO
.7041594E-OO

.6560936E-0013
.6192062E-OO

.1531342E-040
.6399203E-02
.2520119E-OO

.0
5.0

9.0
. 0

,15
1.0

5.0
9 . 0

O

0 . 5
2 . 0
5.0

9.0
.0

0.5
2.0

5.0
9 . 0

.0

. 7 5
2 . 5
6 . 0

,2424654E-00
.496981OE-OO

2 . 0
6.0

.6229692E-OOiO.O
.6529135E-0015

.2945611E-OO
.9647113E-OO
.8354231E-OO

.0

.25
2.0

6.0
.7736406E-OOiO.O

7010908E-0015.

.1591321E-OiO.
.1876261E-OO
.4832363E-OO

O

7 5
2.5
6.0

.6746200E-OOlO.O
.7153156E-0015

.6554353E-020
.4043934E-00

. .7180756E-OO

. 0

. 7 5
2.5
6 .0

.68892400-0010.0
.64820309-001E

.9151685E-04

.1643630E-Oi
.4369532E-OO

>.O

i.O
3 .0
7 . 0

.3301682E-OO

.5394723E-OO

.632755OE-OO
.6602619E-OO

.5194085E-OO
.9440342E-OO

.8188715E-OO
.7525797E-OO

.6745793E-OO

.3667005E-Ol
.2461719E-OO
.5509544E-00
.6900936E-OO

.7201433E-OO

.2705293E-Ol
.5617523E-OO
.7109221E-OO
.6763675E-OO
.6361771E-OO

.3223217E-03
.3512633E-Ol
.6177325E-OO



6.0
12.0
22.0
16

1.0
5.0
9-0

13.0
15

2.0
6.0

10.0
15.0
14

3.0
7 .0

11.0
20.0
13

4 . 0
Ô.O

12.0
22.0
12

5.0
9.0

13.0
10

7.0
11.0
20.0

Q

y
8.0

12.0
22.0

f

10.0
15.0

4
13.0

.757Êyi3E-OO y.O

.912470OE-O013.O
.7633425E-OO

-1459299E-04 2.0
.6708896E-Oi 6.0
.3387148E + OO10.0
.5337O31E + OO15.O

.1955569E-04 3.0

.2072033E-Ol 7.0
.2043865E-OOIl.O
.592OO53E + OO2O.O

.71650962-05 4.0
.2443791E-02 6.0
.4264529E-0112.0
.6736638E + 0022.0

.2936536E-O5 5.0
.53516606-03 9.0
.7462O32E-O213.O
.2747768E-OO

.1149147E-05 6.0
.1327432E-O31O.O
.176927OE-O215.O

.1777294E-O5 8.0
.7630703E-0412.0
.5598985E-O222.O

.6018510E-06 9.0

.2166553E-0413.0
.2301735E-O2

.5449797E-0511.0
.2279237E-O42O.O

.9414701E-0615.0
IPROTON TRANSMISSION C
15

2 .0
6.0

10.0
15.0
14

3.0
7 .0

11.0
20.0
14

3.0
7 .0

11.0
20.0
14

3.0
7 . 0

11.0

.1455555E-04 3.0
.2236840E+00 7.0
.6063320E + 0011.0
.7281670E + 0020.0

.6665555E-03 4.0
.5901480E + 00 8.0
.99255OOE + OO12.O
.9198O7OE + OO22.O

.1655555E-O3 4.0
.138273OE + OO 6.0
.526OO3OE + OO12.O
.7822490E+0022.0

.3255555E-04 4.0
.103390OE-OO 8.0
.6714040E+0012.0

.O
.9O7O867E-OO15.O

.66C-.3497E-0011.0
.86O63O6E-OO2O.O

.90 7 63C. 4 E-OO
.7946572E-OO

.5938569E-03 3.0

.1340998E-OO 7.0
.3942O12E + OO11.O

.6044843E + 0020.0

.2676824E-03 4.0
.4715121E-Ol 6.0

.2776165E-0012.0
.7161446E + 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

.5168066E-02 4.0
.2068802E+00 6.0

.4449515E + 0012.0
.7O93726E+OO22.O

.1707117E-02 5.0
.8739299E-Ol 9.0

3592406E+0013.0
.7168067E + 00

.25O5588E-O3 6.0
.1232073E-OIlO.O

.1185061E-0015.0

.6479173E-04 7.0
.2329743E-0211.0

.2963586E-O12O.O

.2326666E-Ol
.2768983E+00

.4914916E + 00

.7292977E + OO

.699O91OE-O2
.1408420E-OO

4442472E+00

.5326432E-05 7.0

.285O331E-O311.O
.457O3O2E-O22O.O

56564091E-O5 9.0
.1490267E-0313.0
.1039742E-Ol

.1760100E-0510.0
.4214567E-0415.0

.1895022E-04 8.0
.56O4189E-O312.O
.2792262E-O122.O

.1541934E-0410.0
2722458E-O315.O

.4507325E-O511.0
.1334191E-0320.0

.1361794E-0512.0
.2461576E-0322.0

3795770E-0520.0
COEFF. FOR Ar93,Z=41

.1665555E-O2 4.0
.3585050E+00 8.0
.6472730E + 0012.0
.7615000E + O022.O

.1260400E-Ol 5.0
.816O88OE + OO 9.0

.9916810E + 0013.0
.9042780E+00

.3080O61E-0513.O
.5154097E-03

.6661721E-03
.2365617E-Ol

,2666867E-OO

.2O275O2E-O3
.43OO71OE-O2
• 1626172E-00

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

.3604344E-04
.7744976E-03

.1033687E-04
.1169Ô13E-02

.6412830E-05

.5145060E-0422.0 .1151552E-03

.1217390E-Ol 5.0
.4684490E+00 9.0
.6769760E + 0013.0
.766O39OE + OO

.6565900E-Ol 6.0
.932117OE+OO1O.O

9847500E + 0015.0

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

.569221OE + OO13.O
.796628OE+OO

.176980OE-Ol 6.0

.34Ô8730E+0010.0
.6362040E + 0015.0

.7750000E-03 5.0
.231539OE + OO 9.0

.751663OE + OO13.O

.6829OOOE-O2 6.0
.399515OE+OO1O.O

.8O1214OE + OO15.O

.960210OE-Ol
.5490090E+00

.698937OE + OO

.2949020E + 00
.9789H0E + 00

.9655420E + O0

.602930OE-Ol
.4459060E+00i

.7053660E + 00!

.3268100E-Ol
.5513110E+00!

.8472120E + 00



20.0
13

4.0
6.0

12.0
22.0
13

4.0
6.0

12.0
22.0
12

5.0
9.0

13.0
11

6.0
10.0
15.0

9
6.0

12.0
22.0

6
9.0

13.0
6

11.0
20.0
ITRAN
10

7.0
11.0
20.0
10

7.0
11.0
20.0
10

7.0
Ii.0
20.0
10

7.0
11.0
20.0
10

7.0
11.0
20.0
10

7.0
11.0
20.0

9
6.0

12.0
22.0

9
6.0

/£^0022.0 .6540100E + 00

.3955555E-04 5.0
.2176700E-Ol 9.0
.3064190E + 0013.0
.9391250E+00

.3740000E-03 6.0
.5212100E-OIlO.0

.4355020E+0015.0

.5555550E-05 5.0 .5200000E-04 6.0
.4322OOOE-O2 9.0 .1122300E-OIlO.0
.65274 00E-0113.0 .135421OE + OO15.O
.6460270E + 00

.2O1ÔOOOE-O2 7.0
.1071460E-OHLO

.671342OE + O020.O

• 3250000E-03 7.0
.249260OE-OlIl.0

.2660940E + 0020.0

.3555555E-O5 6.0
.1472555E-0210.0

.3450855E-0U5.0

.1555555E-05 7.0
.2975555E-O311.0
.1246455E-0120.0

.2555556E-05 9.0
.1565555E-0313.0
.3656355E-Ol

.155555OE-O51O.O
.3655555E-O415.O

.2555555E-04 7.0
.3665555E-0211.0

.95O4555E-O12O.O

.7555555E-05 6.0
.7445555E-0312.0
.1261275E-0022.0

.6555555E-O51O.O
.3455556E-0315.0

.2555552E-O511.O
.1535555E-0420.0

.1265555E-03 6.0
.6691555E-O212.O

.3992255E-0022.O

.3155555E-04 9-0
.1665555E-0213.0

.2341336E-OO

.2555555E-O411.O
.13O7556E-O22O.O

.6555556E-0412.0
.2277551E-O222.O

.7526OOOE-O2
.192693OE + OO
.9161940E + 00

.1360000E-02
.4670600E-Ol
.571657OE + OO

.4765555E-03
.1636755E-Ol
.5312655E+00

.1045555E-03
.3511555E-02

.6555557E-04
.1656753E-Ol

.1655149E-04
.5277550E-02

.1555555E-0512.0 .2555566E-O513.O
.3395556E-0322.0 .6325551E-03

SMISSION COEFFICIENTS FOR A+39-Y-69

.4555552E-0515.0 .1955551E-04

.2255553E-O4 6.0
• 1712992E + OO12.O
.9974725E + 0O22.0

.4745555E-03 9.0
.4422115E + 0013.0
.999O125E + OO

ALPHA

.5538554E-0210.0
.7111295E + 0015.O

.1655557E-04 6.0 .3875550E-03 9-0 .4596555E-0210.0
.1504285E+0012.0 .4071225E + 0013.0 .6614725E + 0015.0
.9965485E + 0022.0 .9967185E + OO

.1255513E-04 6.0

.1112382E + 0O12.O
•9965955E+0O22.0

.2595555E-O3 9-0 .3114555E-0210.0
.3332 345E + 0013.0 .6168855E + OO15.O
.9986825E + 00

.6555551E-05 6.0 .1445555E-03 9.0 .1775555E-O21O.O
.7121255E-0112.0 .240Ô475E + 0013.0 .5124365E + OO15.O
.9947065E + 0022.0 .9981335E + 00

.3555555E-05 8.0 .6755555E-04 9.0 .Ô415555E-0310.0
.3743255E-0112.0 .1444075E + 0013.0 .37O6945E + 0015.O
• 9931690E + 0022.0 .9974235E + 00

.1555555E-05 8.0

.169O855E-O112.O
.9Ô81167E + OO22.O

.1555555E-04 9.0
.2978755E-O113.O
.993O115E + OO

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

.1235558E-0310.0
.1O61305E + 0O15.O

.3455559E-0310.0
.2223815E + 0015.0

.1040550E-0211.0
.5213665E + 0020.0

.3914255E+00
.9369745E + 00

.3320555E-Ol
.92Ô8985E+OO

.2313955E-Ol
.9142965E + 00

.1377155E-Oi
.6769145E+00

.6756555E-02
.8166565E+00

.267367ÔE-02
.6982655E+00

.6387556E-02
.9797O95E+OO

.3555555E-05 9-0 .4055550E-0410.0 .3435559E-O311.O .2159555E-02



12.0
22.0

y
8.0

12.0
22.0

Q
O

9.0
13.0

Ci

O
9.0

13.0
<7
/

10.0
15.0

I

10.0
15.0

O
11.0
2Û.0

12.0
22.0

C

12.0
22.0

il

t
13.0

11.98
11.24

.1O58955E-OU3.O
.9877140E + 00

.1555551E-05 9.0

.3285557E-O113.O

.9722765E+00

.4555555E-O51O.O
.4036555E-O215.O

.1555559E-0510.0
.1141555E-0215.0

.3555555E-O511.O
.371O555E-O220.0

.1555555E-O511.O
.1O59555E-O22O.O

.2555555E-O512.O
.3O73655E-O122.O

.3555557E-O513.O
.3793885E-Ol

.1555551E-O513.O
.106C283E-01

.1555553E-O515.O
1.00-0.760
1.00-0.463

35 KB-93 LVS
0.0 4
0.95
1.369
1.603
1.910
2.019

10.53

.5 1 0.030 0.5-1
5.5 1 0.979 5.5 1
1.5 1 1.395 2.5 1
6.5 1 1.665 1.5 1
3.5-1 1.914 4.5 1 1
1.5 1 2.117 8.5 1

1. 0.15
13 ZR-93 LVS
0.0 2
1.423
1.640

6.91 1

5 1 0.267 1.5 1
1.5 1 1.436 0.5 1
1.5 1

-0.74
10 Y-90 LVS
0.0 2
1.189
8.832
0.
1. 0.
0. 1
1. 0
1. 0.
0. 1.
1. 0.
1. 0.
0. 0
0.490.
0. 0
0. 0

0-1 0.202 3.0-1 0.
4.0 1 1.215 0.0-1
6.5 7.5 1 0.

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

.3',O. 0.660. 0.

.4141555E-0115.0

.1355551E-0410.0
• 1359455E-O115.O

.3255555E-0411.0
.4531455E-0120.0

.9555555E-O511.O
1344555E-0120.0

.1755555E-0412.0

.2995845E-OO22.O

.5555554E-O512.O
.1O66565E-OO22.0

.8555555E-O513.O
.13201155-00

1055555E-0415.0

.3555555E-0515.0

1355550E-0420.0

0.686 1.5-1 0.744

,3019475E+0020.0

.1O55557E-O311.O
.133O815E + OO2O.O

.1945555E-O312.O
.8O23335E-OO22.O

.5755555E-O412.O
.5823795E-OO22.O

.8255555E-O413.O
.6551225E-OO

.2655553E-0413.0
.3551595E-OO

.3255556E-O415.O

.1075554E-0320.0

.3755556E-0420.0

.6795555E-0322.0

3.5 1 0.809 2.5
1.083 4.5 1 1.296 4.5 1 1.315 2.'
1.483 3.5-1 1.49

1.679 3.5 1 1.683
.947 3.5 i 1.949

2.153 2.5-1 2.162

0.947 0.5 1 1.018
1.450 1.5 1 1.470

682 7.0 1 0.777

.•>':-92332E+OO

.6565555E-O3

.9122965E+OO

.9635550E-03
.9400415E-OO

.2775555E-03
.8476106E + 00

.3295554E-03

.1055554E-03

.3235555E-O3

.8542775E- ^E

.2567555E-02

.3343555E-02

-1

-i
1 0.810 1.5-1

5-11.334 6.5 1
6.5 i 1.499 3.5-1 1.546 1.5 1
3.5 1 1.666 6.5

2.5 1 1.968 6.5
7.5 1 2.171 6.5

0.5 1 1.151 0.5
2.5 1 1.477 3.5

2.0 i 0.954 3.0
1.298 6.0 1 1.371 1.0-1

0

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

0. 0.250. 0.260. 0. 0. 0.
0. 0.810.190.

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

i. 0. 0. 0.
0 .
0. 0.

1 1.726 1.5 1
1 2.002 6.5 1

1

-1

1 1.222 0.5 1
1 1.597 2.5 1

- 1

1 1.047 5.0 1



O. 0.
0. 0.
0.810.
0. 0.
1. 0.
0. 0.
0.170.
0. 0.
0.190.
0.280.
0.260.
0. 0.
1. 0.
0. 0.
0.
0. 0.
0. 0.
0.370.
0. 0.
0.320.
0. 0.
0. 0.
0. 0.
û. 0.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 0.
0. 0.
0.070.
0. 0.

8.92 1.

O.
O.

O.
O.

O.
1.

O.
O.

0.5
O.
O.
O.
O.
O

O

O.

O.
O.

O. <
O.

O.
O.
O.
1.

O . i

0.48C
O.
O.
O.
O.

O.

O.29C
O.

O.
C

O.
O
O.
O
O.
O

O.
O
O,
O

O.
O

-1
6 NB-92

0.0 7.ï
10.42 1.

; î

O.
i. O .

O.
O.

O.
O.
O.
O.

O.
O.
O.
O.

O.
O.

.740
LVS

0.135
0.77

9 ZR-92
0.0 O.C
2.15 4.

6.46 1.

> 1
,0

O.
3 Y-89

0.0 O.
7.88 '

1.
1.
1.
1.
1.
1.
8.72 1.

5-1
'i.O

LVS
0.934

O.
O.

1.
1.

O.
O.

0.190. O.
O.

O.
O.
O.
O.

O.
).
O.
O.
O.

O.

O.

O.
O.
O.
O.
O.

O.
O.
O.
O.
O.

O.

1.
O.
O.
O.

O.
O.

O.

O. O.
O. O.

O. O.
O. O.
O. O.
O. O.

O.
O.

O.
O.
O.
O.

570.190.070.
O. O.
O. O.

0.240.
0.410.330.
O.
O.

O.

0.440.

1.390. O

O.

O.
O.

O.
O.

O.
O.

O.
O.
O.
O.

O.
O.

2

2.
1 2.340
31
LVS

0.909
5 .0

-0.3
4 NB-91

0.0 4
10.26 1.

.5
O.S

5 ZR-91
0.0 2.5
10.0 1.

> 1
0.9

3 Y-86
0.0 4
12.055

.0-1
7.!

LVS

1

1 0.105
57
LVS
. 1.205

LVS

O

. 0.232
5 8.5 1

O.

O.

1.
O.

O.
O.

O.
O.

O.
O.

O.
O.

.0 i

O 1
3.0-1

4 . 5
O.

0.5-

.5 1

5.0-1
O.

O

1.

O.

O.
O

O.
O

O.
O.

O. 1.
O. O.

O.
O.

O.
O.

O.
O.

,360. 0.620.

0.560.

O. O.

.090.110.

O. O.

O. O.

O. O.

O. O.
O.

1. O.
O. O.

0.420.510.
O.

O.i

O. O.

256 2.0-1

1.382 0.0 1
2.

1
O

1

400 4.0

1.507 l.i

1.187 2.

1.467 2.5

O
O

.393 1.0

O.

O.

O.

O.

O.

O.

O.

O.

O.
O

O.C

O.
O.

O.
O.
O.
O.

O.
O.

o.:
O.
O.

O.
O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

E86

. 1.495
1

5-1

5-1

1 1.

1

O.
O.

O.
O.
O.
O.

O.
O.

Î10.
O.
O.

O.
O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

3.0

4 . 0

1.313 1.

8 8 2 3.5

O.
O.

O.
O.
O.
O.

O.
O.

O.
O.
O.

O.
O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

1 O.

1 1.

5-1

1 2

O.
O.
O.
O.
O.

O.
O.

O.
O.
O.

O.
O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

.357

8 4 7

.042

O.
O.
O.
O.

O.
O.

O.
O.
O.
O.
O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

5.0

2 .0

1.5

O.
O.
O.

O.
O.

O.
O.
O.
O.
O.
O.

O.

O.

O

O.

O.

1.

O.

O.

O.

1

1

i

O.
O.

O.
O.
O.
O.
O.
O.
O.
O.

O.

O.

.480.

O.

O.

O.

O.

O.

O.

0.390

2.67

O.
O.
O.
O.
O.
O.
O.
O.
O.

O.

O.

O.

O.

O.

O.

O.

O.

O.

- 1

3.0-1
- 1

2.0 i

- 1

-



1.
1.
1.
1.

' • y . " i . -••• .

9 NB-90
0.0 8.0 1
0.362 5.0-
10.3 1. 1.2

à ZR-90
0.0 0.0

9.1 1. 0.2
3 Y-67

0.0 0.5

- A

LVS
0.122 6.0 1 0.125 4.0-1 0.171 7.0 1 0.285 5.0 1 0.326 4.0 1

-1 0.362 1.0 1 0.651 3.0 1

LVS
1 1.761 0.0 1

LVS
1 0.381 4.5 1 0.793 2.5-1



APPENDIX E.

OUTPUT DATA FOR STAPRE CALCULATIONS



41~NP-93.tN,W > <N. 2N) <N,~N> EMISSION BPECTRA

7ERO.O.PARC(I,Î) IN MEV O.000 7.2~0 B.8~o 7. B B "

FUER MAXIMfILE EI NSCHl ISStNERB IF t OfNW-M 4 D!TR VURPtSfHF-NfN t NIH !"RNF; rjhîIlLDET WHRDFN
DU= 0.SyO(MEV)

!NEUTRON TRRANSMISRION COTIFF. FOR (I='? ' . 7-41
IPROTON TfWNHMtSSlON CC)Kr-T. TOR />=>>'. *~4J
!TRANSMISSION COhFKICHNIS FOH ft+;.V-Y-««') ALCHA



BERECHNUNI3 DES HAUSER-F ESHBACH NENNERS

"• 1 . COMPOUNDKERN 9t. NB 41 . •=

EGRC- O.000<MEV) KGRC - 1
NIVEAUDICHTEPORAMETER
DC: 11.9B0 1.000 -0.760 0.000 0.000 0.000 0.000 0.000 0.000
level density parameters

VERDAMPFUNG NEUT ABLOESEARBEIT

NIVEAUD r CHTEPARAMETER
DRt 11.240 1.000 -0.46"J

DISKRETE NIVEAUS DES ENDKERNESI

7.230(MEV) EGRR.KGRR 7.230 15

0.000 0.0000 000 0 . CiOO 0 . 000 0. 000

LVS

0.000 0.000 O.OOO 0.000 ISVMM=*-!

0.000 0.000 0.000 0.000

1. 0.000 4.5 1 2. 0.030 0.5-1 3. 0.6B6 1.5-1 4. 0.744 1 3. 0.009 2.5 1 6. O.610 !.5-1 7. 0.950 6.5
B.
15.
22.
29.

0.979
1.483

5.5 1 9.
3.5-1 16.

1.083 4.5 1 10.
1.490 B.5 1 17.

1.683 3.5 1 23. 1.6B6 6.5 1 24.
1.96B 6.5 1 30,J.0O2 B. 5 1 3 1 .

1.296 4.5 1 11.
1.499 3.5-1 IB.
1.728 1.5 1 25.
2.019

1.315 2.5-1 12.
1.546 1.5 1 19.
1.910 3.5-1 26.

1.5 1 32. 2.117 B.5 1 33.

1.374 8.5 1 13.
1.603 6.5 1 20.
1.914 4.5 1 27.
2.153 2.5-1 7-4.

1.369
1.665
1.947
2. 162

1.5 1 14.
1.5 1 21.
7.5 1 28.
7.5 1 35.

1.395 2.5
1.679 3.5
1.949 2.5
2.171 6.5

VERDAMPFUNG PROT ABLOESEARBEIT - 6.4BOtMEV) EGRR.I-.GRR 6.490 13

DR; 10.630 1.000 O.ISO 0.000 0.000 0.000 O.OOO 0.000 0.000 0.000 0.000 0.000 0.000 ISVMM"-I

DISCRETE NIVEAUS DES ENDKERNES) LVS

1.423 1.5 11.
B.

n.oon 2.5 1 ?..
1.476 0.5 1 9.

0 . 2 6 7 1 . 5 1 3 . 0 . 9 4 7 0 . 5 1 4 . 1 . 0 1 B 0 . 5 1 5 . 1 . 1 5 1 0 . 5 1 6 . 1 . 2 2 2 0 . 5 1 7 .
1 . 4 5 0 1 . 5 1 1 0 . 1 . 4 7 U Z . f ï 1 I t . 1 . 1 7 7 : . . H 1 1 2 . 1 . 5 9 7 2 . 5 1 1 3 . 1 . 6 4 0 1 . 5 1

VERDAMPFUNG Ol FA ABLOESEARECIT - 2.190(MEV) EGRR. !< RRR 2.190



1 . 0 . 0 0 0 r . O I 2 . 0 . 2 0 2 3 . 0 - 1 3 . O . 6 B Ï 7 . 0 1 4 . " . 7 7 7 2 . U 1 T.. 0 . 9 5 4 3 . 0 1 6 . 1 . 0 4 7 5 . 0 1 7 . 1 . 1 9 9 4 . 0 1
B . 1 . 2 1 5 0 . 0 - 1 9 . 1 . 2 9 B b.O I I D . 1.. 3 7 1 l . " - l

=" 2.U)Mr1OUNnIIRN 9".NB 4 1 .

EGRC- 7.230(MEV) KGRC " IS

GAMMA-RAY TRflNSMISSIONSH OEFF I Z1ENTEN

ABSCHOETZUNG DER STRAHLUNGSBREITE BEI DER NEUTRONENBINUUNGBENERCIE STREIFEN 33
MITTLEPE STAHLLINGSPF:E1TE(UB. Bl. S2. (P)' 8.B7 6.5 7.5 1
EXPERIMENTELLER WEJU 0.00(MILLI-EV) ABSCHAETZUNB GARDNER 262.30(MILLI-EV)

ES WÎRD AN DIE STRAHLUNGSBRE1TE NORtMIERT

level density parameters

VERDAMPFUNG NEUT ABLOESEARBEIT = B.BTO(MEV) FGRR. h GRR 16.O60

NIVEAUDICHTEPARAME TFR

DR: B. 920 1.00'" -1.740 0.000 O.Orio O.ftori O.IIOO 0.000 0.000 0.000 O.Oriri 0.0OO 0.000 1SYMM=-1

DISKRETE NIVEAUS DES ENDKERNESI LVS

1. 0.000 7.5 1 2. 0.135 2.0 1 3. 0.256 2.0-1 4. 0.2P6 3.0 1 5. 0.357 5.0 1 6. 0.39O 3.0-1

VERDAMPFUNG PROT ABLOESFARBE1T * 5.950(MEV) EGRR. IGRR 13.180 27
c NIVEAUniCHTEPARAMETER

DR! 1O.42O l.OOO 0.770 0.0OO f'.OOO 0.000 0.0OO O.OOO 0.0OO 0.000 0.000 0.000 0.000 ISYMM=-l

i ' DISKRETE NIVEAUS DES ENDKERNESI LVS

1. 0.000 O.O 1 2. 0.934 2.0 I 3. 1.302 0.0 1 4. 1.495 4.0 1 5. 1.047 2.0 1 6. 2.670 2.0 I 7. 2. ISO 4.0 1
' B. 2.340 3.0-1 9. 2.400 4.0 1

VERDAMPFUNG ALFA ABLOESEARBEIT *= 1,92"(MEV) EGRR.IGRR 9.150 19

NIVEAUDICHTEPARAMETER
DRl 8.460 1.000 0.310 0.000 O.0OO 0.000 0.000 O.000 0.000 0.000 0.000 O.OnO 0.000 1SYMM=-1

DISCRETE NIVEAUS DES ENDKERNESl LVS

i 1. 0.000 0.5-1 2. 0.909 4.5 I 3. 1.507 1.5-1
ANZAHL DER TB-STREIFEN 36

'.rOMFDUNDrrRN 92.Nt< 41.

EGRC" 16.06''KMEV) KGRC

nnnnn fvov



EXPERlMENTtLLtR; WlKr <.l.'.».i(MII.I ! I.V» /iMl.i^tI*It- I /IJNIj IiHKl)NtI-: 4' U . 6 '-(MIL L I -b.V)

ES WlRD AN DIE STRAHLUNGSSRCITE NORMIFRT

dens i ty p^rampt f rs

VFRDAMFFUNG NEUT AULDKSI' ARF<EIT = 7.PBT-(MEVt tGKR.tGRR T t:. •?•<! :"• 40

NIVEAUDICHTEPARAMEIEK

DR: 8 .7^0 l.ilOO -0.3OO 0.0OO O.OuO 0.000 0.000 0 .000 0 .000 0.000 0.0OO O.oOO 0.000 ISYMM=~1

DISKRETE NIVEAUS DES ENDKERNESl LVS

1 . 0 .000 4.5. 1 2 . 0.1O5 O.S- I J . 1.187 2 . S - I 4 . 1.7-17 V .5-1

VERDAMWUNO PROT ABLOESEARBEIT =• S. 740(MEV) EGRR. h GRrR S I . 800 44
NIVEAUDICHTEPARAMETER

DRî 10.26O l.OOO 0.570 0.000 O.OOO 0.000 O.OOO O.O'.'O 0.000 0.000 0.000 0.000 0.000 1SYMM«-1

DISKRETE NIVEAUS DES END*ERNESt LVS

». 0.000 2.S 1 2 . 1.205 0 .5 1 ?.. 1 . 4fc7 2 .5 1 4 . 1.BB2 - . 5 1 5. Z .O i r 1.5 1

VGRDAMPFUNB ALFA ABLOESEARSEIT = 4.409(ME'/1) KGRR^GRI* 2O.S41? 17.

NIVEAUD1CHTEF-AR AME TER
DRs 10.OCO 1.000 0.900 0.000 0.000 0.0>X> O.'.'OI.'I O.OOCi O.OOO 0.000 0,0OO O.OOO 0.000 ISVMM^-I

DISKRETE NIVEAUS DES ENDKERNESl LVS

I . 0 . 0 0 0 4 . 0 - 1 2 . 0 . 2 3 2 5 . 0 - 1 7. 0 . W 3 1 .0 1
ANIOHL DER TP-STREIFEN 22

- 1.COMr-UUNDI ÊRN V l . NB 4 1 .

EGRC^ 2'.94T-(MEV) KGRC • 49

GAMMA-RAY TfivWSMtSStnNKI 0F.FF1 2 IENTEN

ABSr-HAETZUNG DER STRAHLUNQSBREITe BEt DER NEUTRONENPINDIJNGSENFRGIE STREIFEN Ti
HlTTlEKe SrAHLUNGSPREITE<UP.Sl.S2.t'P)= 12.OiS 7.;.. B.C. 1
EXPERIMENTELLER WURr 0.CO(MIlLI-EV) APHLHAtrr?UNG GAHIlNER 7 Ï 4 . OS (MILLI-EV)

ES WlRD AN DJE BTRAHLUNGSBReITE NORMIERT

1«?V(?1 d e n s i t y parameters

VF.RDAMPFUNR NEUT ABLOESEAFtPEIT = IT . 055(MEV) FPRR. I 6RR "5 .99B 72

NIVEAUDlCHTEPARAMETER

DRI 9.000 1.000 -0 .350 0.000 O.O'iO H.000 O.OOO 0.000 0.000 0.0OO 0.0Oo O.OOO 0.000 ISVMM=-!

DISfRETE NtVEAUS DES EN!» ERMES: LVS

1 . 0.000 8 . 0 1 2 . 0 .122 k. O 1 7. O . t r S 4.11-1 4 . o . ] 7 1 7.O 1 D. 0.295 S. O i 6 . 0.7-78 4 . 0 1 7. O.-.AT» «: " • - •
B. o.T-e; l . o i 9 . o.ASi ~.u i



NIVEAUD1CHTEPARAMETER

DRt 10.300 1.000 1.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 ISVMM—1

DISCRETE NIVEAUS DES ENDKERNESs LVS

1. 0.000 0.0 1 2. 1.761 0.0 1

UMAX- 27.017 VERDAMPFUNG NlCHT MOEGHCH

VERDAMPFUNB ALFA ABLOEBEARBEIT - 5.425(MEV) EGRR.KGRR 29.36B 59

NIVEAUDICHTEPARAMETER
( DRt 9.100 1.000 0.200 0.O00 0.000 0.000 0.000 0.000 0.000 0.000 0.O0O 0.000 0.000 ISYMM—1

DISKRETE NIVEAUS DES ENDkERNESi LVS
I

1. 0.000 O.S 1 2. 0.3Bl 4.5 1 3. 0.793 2.5-1

I UMAX- 27.017 VERDAMPFUNS NICHT MOEGLICH

ANZAHL DER TB-STREIFEN 4

NIVBB END NIVBR END NIVBR END NIVBR END NIVBR END NIVBR END NIVBR END NIVBR END NIVBR END NIVBR END NIVBR END NIVBR END NIVBR END
NIVBR END NIVBR END NIVBR END NIVBR END NIVPR END NIVPR FND NIVBR END NIVBR END NIVBR END NIVPR END JIVBR END NIVBR END NIVBR END
NIVBR END MIVBR END NIVBR END NIVBR END NIVBR END NIVB1* END NIVEiR END NIVPR END NIVBR END NIVBR END NIVBR END NIVBR END NIVBR END
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B. O +1
9.0 +1

IO.0 ^
11.0 -.
12.0
17..O <
1 4 . 0
1 5 . 0 •>
16.0 -

H
H
H

i
l-l

I-1
H

17.0 +1
18.0 ^l

O. 11313EH0
O. 1O252Ë+10
0.89615E+09
O. 756A5F.+09
0.&1764E+09
0.40764E-K.I9
0.37240E+09
O.27502F+09
O. 19627E+09
O. 17-4B6E+09
O.BB7OOE-tO8

O.08456E+O0
O.BB4r.6E+i.iO
0.BB456F+UU
O.HG45AEMX1
0.8B456EK»!
O.BB4R6E+OO
O.BB456E+00
0.B9Ï04E+0O
O.B92O4E+O0
0.B92O4E+00
0.89204EHjO

I4i7j
142O
17-79
17.P1
17.51
132/
1274
1266
122B
1199
1160

-1
- 1

- 1
- 1
- 1
- 1
- 1
- 1
- I
_ 1

O.11313E+I0
O. 1O252F+10
O.R'?613E+ii9
0.7F66&E+09
0.61764E+09
t>.4B764fc+09
O. 7-7241 IF 4-09
n.27r.f>2E»09
O.19627E+O9
O.134P6C+09
0.887i~":c.+uB

•"i.ea456t+oo
O.B8456E+00
O.BB456E+00
0.BB456E+00
0.BB456F.+O..I
o.en4!.6E+00
O.BH456E+00
O. B9?o4EI + 00
I I . B 9 2 O 4 E + 0 I . I

'.'.B9204E+00
0.89204E+00

1431
141B
1 4 0 '
17-79
1 557
17-2B
1304
12 7C
1241
1 2Ol
1171

WIDTH-FLUCTUATION CORRECTION NU= 1 DEL= 0.0100 NlNT- 64 NCHANN= 100
TEILCHEN IN AUSGANGSKANAELEN

SUMME UEBER FRIMAERES SPECTRUM= O. 72747E+00 (BARN)

PRECOMPOUND UND COMPOUNDBEITRAEGE - MISCHUNB 0.54 ZU 0.46

(MEVI

0.250
0.750
1.250
1.750
2. Z50
2.750
3.Z5O
7-.750
4. 250
4. 750
5.2SO
5.750
6.250
6.750
7.250
7. 750
B. 250
B. 700
9.2SO
9.750

10.250
10.750
11.2SO
11.75O
I 2. 250
12.750
17.. 250
17.. 750
14.25"
14 . / 5 "
!"S. !"Ti"
15. 7r.o
1 h. 7V,< i

STREIFEN

5 5
54
53
5 2
51
DO
49
48
47
46
45
44
43
42
41
AO
3 9
3B
37
36
3S
7.4
3 3
32
31
30
29
2B
27
26
25
24
27-

PREC(BARN)

O.2315E-01
O. 371OE-Ol
0.39"5ZE-Ol
0.4210E-01
O.431SE-Ol
0.4139E-O1
O.3Bl IE-Ol
0.347OE-111
O.71BaE-Ol
O.29?VK-Ol
O.2B27E-01
0.2706E-O1
0.2599E-01
0.2491E-O1
O.27.B3E -Ol
0.226ElE-IiI
O.214OF-Ol
0.2007E-01
O.1B71E-01
O.174HE • Ol
O.1632E-01
O.1527E-O1
O.142OE-Ol
O. 1322F-CH
O. 127.1'E-Ol
O. 1142E-01
O.IOS7E-01
0,9732t:-O2
0.R907.E-O7
O. BO74F--u'.'
O. 727-6E-02
O.fo7Blf ii?
1-1.--.'.'12E-I-I?

COMP(PARN)

0.7300E-01
O. 1059E-KlO
O.9960E-Ol
0.9.'2BE-Ol
0.B269E -Ol
0.6772E-01
O.5249E-01
0.7.962E-Ot
0.2971E-01
O.2231E-O1
O. 1677E-01
O.I255F-01
0.97-O7E-02
0.681 If: -O2
0.4919E-H2
O.349PE-or
O.24T.9E-02
O. 167OC i'2
O. 1129E -02
0.7567-1-07.
O. 5OlOE- i ' 3
0.32B2r-03
0.7127E-O3
O. 13641-u;
i:i.B639r-fi4
0.54O4C -ii4
O.37:4C-O4
0.2026E-H4
O. 121 IF -04
0.71021 "!"I
fi.4n79t Of,
O. 22HfIS- otj
O. IVI'vr O1".

PR+CO(BARN)

0.9615E-0I
O. 143OF.+0O
O. I3B7E+00
O. 1354E-HiO
O. 125OE+Ofi
O. 109 IF •• OO
0.906OE-01
O.7431E-O1
0.6159E-01
0.521IE-Ol
0.4504Ë-01
O.3962E-O1
0.7-5,'9E-Ol
O.3172E-O1
O.?B74F-O1
O.26 IRE-Ol
ii.23B4F.-01
O. Z17I.H-0J
O. 1984F-01
O.1B24E-01
M.16B2E-01
i i . 155V.E -Ol
O. 1441E-
O. l7-:.6f-
M.1239E-
O. 1 I t H E -
I.I. lnfi ' iE-
O.97TVI.-
O.B9I6F.-
O.Bi.irtV't".-
I I . 724'C -
ii.fr-.rr-.i.
. . . r . " - i . i " . ! •

51
"U
I l

>l
i l

'•'.!
•2
r/
17

r/

SUMME(PARN)

O.9615E-01
0.2392C+0O
0.37B1E+00
0.5135E+00
0.6-.93E+00
O. 74BOl.+OO
0.B391t+0iJ
0.9174E+00
O.9750F+OO
O.1027E+01
O. IO72E-I01
O. 1112F+IH
O. 1147E+O1
O. 1 179r-401
O. 120 7E+fil
O.1234E4O1
O. 125Rt=+Ol
O.1279L+O1
O. 1299r. »O1
O.1317F+O1
O. I334E+01
O. 17.r.0E+Ol
O.1T64E+01
O. 1-.77E + H1
O. 1390F+O
O. 14U1E+H
O. I 4 UT «0
O. 14271 • "
I I . 14 " U 'O
». 14 -.71 *<<
o. I44s,r-»u
. . . 14'.,-! MI
. i . ifl'.nf i.i

PR+CO(BARN/MEV) F

O.1927E+00
O.2P61E+0O
0.2779E+00
0.270BF+0O
U.2517E+O0
O.21B2t-.+00
O.1B12E+00
O.1486E+0O
O. 127-2E+O0
O.1O42E+00
0.9008E-01
O.7927.E-O1
0.7059E-01
0.674St-Ol
0.S749E-01
0.527.6E-Ol
0.4767E-01
O.4-40E-01
0.7-969E-O1
O. 364OE-ill
0.3365E-Ol
O.J l1 IE-OI
O.0BB2E-O1
" . 2 6 7 r F - " l
H.2470E-ni
O. 229'.F-Ol
'1.212'It-Ul
O. 19!-.Hf-Ol
O.17B7F-OI
n. 161M -- i l l
" . I44HFXH
n. 12/7fc-'il
" . 1 |ii|r-m

R+CO(PARN/(ME

0.1530E-Ol
O.227 7E-01
O.221 IE-Ol
O.2155E-O1
O. 20'1 JF-Ol
O. 177-7E-"1
O. 1442E-01
O.1187E-Ol
0.9802E-02
O.B297.E-02
0.716BE-O2
0.6305E-O2
O. 561/E-O2
0.5o49E-"2
II.4575E-02
0.4166F.-O2
0.7 794E 02
O. J454E-'i2
0.7.IT1FlE -i 12
0.29I.-T-O2
O.267RF-02
O. 24 7/,C - "2
O.2297E-O2
".2126F-'12
O.1972E-O2
O.1B26F-O?
•I . 1AH7E-O2
O. lf.r.'.'f -02
O. 14 I9E "2
' i . l?BfrF-"2
" . 1 1'-..'F- iC
O. lui M" "2
II. fï '''.JJf - ir~
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CD Ĉ  L> O O •
« ^ « N C- •

* 4 4 4 4 4 4 + 4 4 + U J 4 * 4 4 4 + 4 + + 4 + 4
u. UJLJUJUJUJIIJUiLJUJUJ1-1LIJUWUJUJUJUJLJLUUl^LiJ

. C* Z- Z Z- -Z- 'J- IT. *-. U* W' Ut C- C O C- C C- C- \D V. t"- IT. W: u"3

: .*. LO L'J \r. H*J n N N N U N O UT m K in v. tn C4 N N N H N
( <v f j fs. fv fs. ,c- -^ Ki C >C S O C-J N T-J N C-i N O •" r' C- -C N

. . . "̂  . . . . . . . . o
C- C' O O O C- O O O C- C* O O C- C- C - O C - O O

C U J D L J U J W u J L t U ' L J U J L J a J
C- O C- C C C C U"1 LH Ii"» IO L'1 L"i
C- IT, il" JfJ ù* UT Ù't f J *• TJ N fW N
C- f-J N (••» rv (4 r/v O ̂  t'j C/ -B N

C - O O C O C-

C

U

is

f?
r-t

u

Lit

- J
. J

LjJ

UJ

U

;dL.
t-

U

§

=1
<I

2
Z

O

œZ
f s l

UJ

LU
IX

ZZ Z
cm rr

Z Z
LL iL

ce c 1 ciICL |X

com 1

1 1 1
LUUUJ

rv. -0

CC- C-

LI" fj

rt-x

rvc- ri
C-C —

i]co CJ

Z. Z.

•s •:
1 1

LL1 L^
C fi

111 CW

O O

E -

CC "

-C O

- r.

gfz5

CHD C-

I t !
UiLJ L-'

rx* T
c-r-j :H

Œ C

ï 5
I I

CO f v
<T Cf
T IT.

1 t >
IDtT L'J 10 L"

O C L^
COLO —

OC- -

^ =

Z2: z
GI1ZI iX

P-O- W

I I .
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-- ' - i .
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I .
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7 .
•t> r
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4 a -
6 0 -

6 B 6
9 4 /
01 9
1 7 1

7.5-10.23BE-02(PARN> 12.
3.5-10.7<>BE-02<PORN) 16.
6 .5 10.77GC-"?(PARN) 2O-
6.5 10.714E-02(PAF<N> 24.
7-.5 10.677E-Ii-(PORN) 2B.
1.5 10.299E--07(PARN) 71".
6 .5 1 0.975E-M1 I F<AI<N )

l . *74 F3.5 10.132E-Ol(BORN)
1.49O 9.5 10.900E-02(BARN>
1.665 1.3 10.573E-OT-(FiARN)

1.729 I.S 10. FI33E-0" (PARN)
1.949 Z.S 10.489E-O-(UARM)
Ï.117 8.5 10. 155E-0-MPOFN)

SUMME DER PFSETZl INnEN Dl-F-- NIVFAIJT 11. H 1 /HFH On(IK

IM K J N T I N U U M HO[MBEN O. 750R7E. - OP (DARN)
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NR E SF1 PORN

1 0 .000 4 .5 1 O. U I B E 1 K X I
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0.22S"En"i7 0 . 1791E-O64U0 ! 16
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* 3.COMrOUND^RN 92.NB 4 1 . *

EGRO 16.060(MEV) KGRC "= 33

BESETZUNB DER NIVEAUB DURCH TE1LCHENZERFALL

1. 0.000 7.5 10.129E-Ol(BARN) 7. 0.135 2.0 10.295E-02(PARN)
5. 0.357 5.0 IO.5O1E-O2<BARN> 6. 0.39O 3.0-10.277E-02(PARN)
PLJMME DER BESE1ZUNBEN DER NlVFAUS 0.29I47E -ni (RARN)
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BESETZUNQ DER MIVEAUS DURCH GAMMA* A » APFN AUS DEM fONTINIJIIM

1. 0.000 7.5 10. 496F+00 (HARN) ; ' . O. 175
5. O.7.57 5 .0 10. 162t.+ 00(HORM) 6. O.79'i

«UMME DER FiF.yF.TZUNPF.M DCR N[VFAHS O. QP17MfI-X

2.0 l u . 5"OF-O) (PARN)
:.. ri- 10.647E;-"t (DARN)
f IWIVN)

O.256 2.0-10.444E-OItPARN) 4 . 0.2B6 3 .0 10.650E-Ol(BARN)



BESETZLINB DER NIWEfIUS PURCH GftMMAI- API ADEN AI)G »EM IDNTINUMM

1. O.OOii 4 .5 10.212E-(OO(BAF(N) 2 . 0.105 O. S- 10. IHIK -Ol (HARN)
SUMME DEW PERETZUNGEN DER NIVEAUS 0.2IrIfIAEt

IM I ONTINUUM HAFNREN O.4717BF Old 'WN»

1.187 2 . 5 - 1 0 . 123E-OKBARM) 4 .

BFSETZUWi DFR r.TAPILEN UMD mOMCREN NtVKAlIS

NR C SP PARN

1 0.000 4.5 1 0.2459E+00

GAMMAPRODUKTIDNSSFEKTRUM

MEV)

0.25
O. 75
1.25
1.75
2.25
2.75
7.25
3.73

O.
O.
O.
O.
O.
O.
O.
O.

BARN

2746E-Oi
12T.8E-01
1074E-01
2460E-01
6910E-02
1727E-02
1/.23E-03
858IE-OS

O.
O.
O.
O.
O.
O.

O.
O.

BARN/MËV

549IE-Ol
2477E-Ol
374BE-Ol
492OE-01
13F)BU-Ol
2454E-02
7.246E-03
1716E-04

BARN/(MEV»SR>

O.437OE-02
U.1971E-O-
t>.29B2E-i>2
0.3915E-02
O.ilODE-02
O. I 95-IE-I.,-!
I.I.25B7E-O4
O.17A6E-05

DER AHTIV1ERUNGSQUERSCHNITT FUER 41.PETRAEGT O.293O3E+00BARN

ENDGRGfTPMIS

41-NB~93(N,N'> (N,2N) <N.3N) EMISSION SPECTRA

EJNSCHUSRENERG1E IM LS 20.49MEV IM SS 20.27MEV
SIGMA COMFOUND-ELASTIC= O.27707E-OBBARN

NGACOM » 2 LLMAX = 2
FM = 230.0 PRTEO.FP. 0.539 NPI NHI

" O. 1597.4E+01 (PARN)

1

DER AKTIVIERIINGSDUERSCHNtTT FUEP. 93.NB 41.PETRAFDT O. 11576E+O0 (BARN)
DER AI TIVIERUNGSt'UEHSCHNITT FUER 9?.NH 41.PFTRAEPT ri. 10"T.E+01 (BARN)
DER Al-T IVIERUNGSOUERSCHMITT F(JER 91.NB 4 1. Pf-.TRAEGT O. 29303E+O0(BARN)

PRODLIKT1ONSSPEKTREN FUER DIE GESAMTE VERDAMPFUNBPI- ARI ADE

F.
(MEV)

O.2500E+00
O.750OE+00
O.125OE+01
O.17SOR+01
o.rrsoF+oi
0.2750E+01
0.-S25OE+01
O. .-.750E+0I
O. fl25iIE+Ol
o . 4 7.r>m-:+oi
O.H2V1E+0I

PHOTONEN
(PARN/MEV)
O. 17UE+01
O.lfa41E+01
O. 9994E+0'"»
0.B750E+OO
M.69HBE+O0

O. 4"WC+OO
0.2<>4"f +00
0. 20 .'9t +00
".1359E+OO
o.aisn1?!-: -ov
0.531It-Ol

NEUT
(BAR

0.8S45E+00
O.9620E+00
0.S211E+0O
O.6B02E+MO
0.5496E+00
O.4272r+OO
0.7231E+00
0.24"E+00
O. 1QUEIE+I10
O. 14SM-.+OO
O.1171E+0O
0.967-K-01
ri. ni 7rir.-m

FROT
N/ME

0.O0O0E+'X>

yf. +00
' t + rn>

.OinioE+00

. n< i'ioE+00

. 0 ' "

. 00
XC+"

ALFA
V)

O.OOOOE+00'
O.OOOoE+00
0.000'"IE+00
0.0000E+00

0.00O0E+O0
0.1"10'JOE +
0 . 0O0i.it; +
0 . Ot'O'iF. +

0 . Or'irii-iE +'iO
O. IM'M'IOti *-tll'i



NR E S P BARN

1 0.000 7.5 1 O.8819E+00

GAMMOPRODUV TICIMSSPCKTRUM

E(MCV)

0.25
0.75
1.25
1.75
2.25
2.75
3.25
3.75
4.25
4.75
5.25
5.75
6.25
6.75
7.25
7.75
B. 25
B. 75
9.25
9.75

10.25
10.75
11.25

PARN

O.6975E+00
0.6774E+00
0.4170E+00
0.3559E+00
0.297OE+00
0.2369E+00
0.1B06E+00
0.131BE+00
0.9232E-01
0.6209E-01
0.4003E-01
0.2464E-01
0.1435E-01
0.77B7E-02
0.3809E-02
0.1435E-02
0.4451E-03
0.1027E-03
0.1556E-04
O. 3363E-05
O. 71ME-06
0. 119BE-06
0.9602E-0B

PORN/MEV

0.1395E+01
O.1355E+01
0.B339E+00
0.7119E+00
O.594 IE+00
0.4739E+00
0.3411E+00
0.2636E+00
O.1846E+00
O.1242E+00
O.B007E-01
0.492BE-01
0.2871E-01
O.1557E-01
0.7617E-02
0.2B70E-02
O.B903E-03
0.2054E-03
0.3112E-04
0.6726E-05
O.I432E-05
0.2396E-06
O.1920E-07

PAR

O.
O.
<"<.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.
O.

(N/(MEVfB!

lllOE+00
107BE+00
6636E-01
56f,5E-01
4727E-01
3771E-01
2B74E-01
Ï09BE-01
1469E-01
9882E-O2
6372E-02
3922E-02
22B4E-02
12--9E-02
6062E-03
22B4E-03
7VB"5E-O4
1634E-04
2476E-05
5353E-06
114OE-06
,1907E-07
,152BE-0B

DER AVîTIVIERUNGSOUERSCHNITT FUER 92.NB 41.BETRAEGT O. 10333E+01BARN

NEUTSPEKTRUM NACH DEM ZERFALL VON 92.NB 41.

E(MEV) BARN BARN/MEV BARN/(MEV*5FO

0.23
0.75
1.25
1.75
2.25
2.75
3.25
3.75
O.OOOOE+00 O.OOOOE+00

O.I250E+07 O.5Ô17E-07 O.1750E+07
O.OOOOEKld O.OOOOE+00 0.2500EMJ6

" . 1250E+07 0.4CII2E-06 O. 17506+07
O.OOOOE+00 O.OOOOE+00 O.2500E+06

O. 1250E+07 O. 3193E-07 O. 175f»E+O7

O.1132E+00
O.825ÏE-0J
0.5617E-01
O.rOOAE-C'l
0.9906E-02
fi.77iJOt-.-02
O.41O1E-O3
n.2217E-i:'4

0.2265E+00
O.1651E+00
O.1123E+00
0.561-E-Ol
O.19B1E-O1
0.54O1E-C2
0.B2O3E-03
0.4433E-04

O.1802E-01
O.1314E-01
0.B940E-02
0.4466E-02
O.1S77E-O2
0.429PE-03
0.652BE-04
0.352BE-05
O. II32E-06
0.2B06E-07
O.BHBBE-06
0.2005E-06
0.64 36E-O7

O. 1595E-07

5UMME(BARN)

O. 1132T-E+00
O. 19576E+00
0.25197E+O0
0.2 7999E+00

7999E+000

O.I7999E+OO

0.7500E+06

0.7500E+06

0.8253E-074110 3 16

0.S893E-064110 5 16

0.7500E+06 0.4691E-074110 6 16

EfSRC-- " . 943 (MEV) IGRC

PfBET7UNR DFR NIVEAUS DURCH

4B

* 4.r.0MP0IJND(ERN 91.NP 4 1 .



O.U/:,IA. un
O.92r,0E +Ul
0.975iii:*Ol
0. lirj,!sfc"+u2
O. 1O75U+O2
0. i USE+02
o. i ir..i>02
O. 122Ï.E+02
O. 12 7£.t~+02
0 . 1 ->2S>E+O2
0. 1 37SiE+02
0.X42SE+02
0.147ÛE+O2
0.X525E+02
O.15/5E+02
0.1625E+02
0.1675E+02
0 . X725E+02
0 . 1 7 751".+02
U.IU25Ë+O2
0 . lB7bL'i-O2
0 . 192SE+02
0. 19.'LiL 1O2
U.202iiE+02

i.i. Ï S6iiL -UTJ
U. 1 XhVt-Oi
1.1.62 ''6E -04
I . I . 4 O . ' 1 E - U 4
U.i'699L-iJ4
O. lBI.iE.-H4
0. 1 2i.»^t- 04
0./B6GE- US
U.Î3O41E-05
0 . J 1 6 J E - O 5
0.19«0E-05
O. U6IE-Ù5
0.6749E-O6
0.3799E-i"ifa
11.20SOE- 06
0.1065E-O6
0.5211J1E-O?
0.2J66E-07
••|.*0VOfc"-yH
O.442UE-013
i".21 h .3E-OB
0.H1OOE-U9
'1.24SCb-OV
O. 794. XE-IU

M.4412E- Ul
0.4UUbL--Ul
!.!.".•66'oE-iJl
ù.33?2E-<Jl
o. -Ul JlJ-I)X
0.2BUJE-Ol
U.26/JE-Ol
0.247BE-OX
0.22VSL-Ol
Û.212ÙE-01
0. WSOE-Ot
0. X 7STJE-Ol
0. I tK iE-Ol
0. X448E-0X
0.1277E-O1
0. l lO lE-01
0.9IU8E-02
0.73O3E-02
0. 5346E--U2
0.3312E-02
0. 1199E-02
0.1773E-O7
0.5450E-OB
O.5494E-Û8

0 . UiJl IUl-. -tuO
<i.0O<l0E+iJU
0 . <.i0i.n»E+i.ii.»
O.OOOUb+uU
O. ijOi.iuL+iJU
O. OOOuE+l'iO
U. i.iutjtiE+uO
O.OiiOuE+00
O. uOuOE 41.IÙ
O.OOOUE+OO
O.OOOOE+UO
O.OOOOE+00
O.OOOOE+OÙ
O.OOOOE+OO
O.OOOOE+00
O.OOOOE+OO
O.oOOOE+00
O.OOOOE+OO
O.OOOOE+OO
U.0000E+U0
O. OOCIOE+IJO

O.OOOuE+00
O.OOOOE+OO
U.OOOOE+00

O.OOout+00
O.OOOIJE+OO
O.OOOOE+OO
O.OOOOE+OO
O.OOOOE+OO
O.OOOOE+OO
O.OOOOE+OO
O.OOOOE+OO
O.oOOuF+00
O.OOOOE+OO
O.OOOOE+OO
O.OOOOE+OO
O.OOOOE+OO
O.OOOOE+OO
O.OOOOE+OO
O.OOOOE+00
O.OOOOE+OO
O.OOOOE+OO
O.OOOOE+OO
O.OOOOE+OO
O.OOOOE*OO
O.OOOOE+OO
O.OOOOE+00
O.OOuOE+00

EEEEfEl f H EEEtEEFLLkLFIIL Lt t-bXELLEEtLLtEEEELEEIXEEECCLEtEEEEEEEEEt-EEEEEEEEEEEEEEEEEEEEEEEEEEEEEtJEEEEEtEEEE^EEEEE EEEEEEEEEEEEEEEEEEI


