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ABSTRACT 

This report is the description of a Fortran code for statistical model 

calculations of (i,xn), (i,xnp), (i,xna), (i,p) and (i,a) reactions with inclusion 

of preequilibrium emission in a closed form. The incident particle i can be a 

neutron, a proton, a deuteron, a triton or an alpha-particle. Besides these cross 

sections, this code gives the various widths and the primary and secondary neutron 

spectra. 

MSPQ : PROGRAMME FORTRAN DE CALCUL DE SECTIONS EFFICACES PAR 

MODELE STATISTIQUE AVEC EFFETS DE PREEQUILIBRE 

RESUME 

Ce programme calcule par modèle statistique les sections efficaces des 

réactions (i,xn), (i,xnp), (i,xna), (i,p) et (i,a) en tenant compte de l'émission 

de préequilibre sous une forme approchée. La particule incidente peut être un 

neutron, un proton, un deuteron, un triton ou une particule a. Le programme donne 

également les différentes largeurs calculées ainsi que les spectres des neutrons 

primaires et secondaires. 



1 - INTRODUCTION 

The main features of the FORTRAN programme MSPQ are described in this 
report. The code was written in order to calculate the cross sections of 
(i,xn), (i,xnp), (i,xna), (i,p) and (i,ct) reactions using the statistical 
model with inclusion of preequilibrium emission. The incident particle 
can be a neutron, a proton, a deuteron, a triton or an cx-particle and the 
number of emitted neutrons (x) can vary from 1 to 3. Besides the above 
reaction cross sections, the neutron, proton, y-vays and a-particle widths 
are tabulated. 

The code gives also the neutron spectra of (i,n') and (is2n) reactions. 

The statistical model assumes the formation of a compound nucleus 
followed by the independent disintegration of the compound system into the 
products of the reaction. In this code we did not take into account the 
angular momentum and parity conservation; the preequilibrium effects were 
introduced in the close-form given in ref. [l]. 

The compound nucleus and the various residual nuclei can emit neutrons, 
protons, a-particles and Y-rays. 

The compound nucleus formation cross section (for incident particles) 
and the inverse reaction cross sections (for the emitted particles) needed 
in these calculations are input data. 

The level density formulae follow the Fermi-gas formalism of Gilbert 
and Cameron [2] . 

This code was used to calculate the neutron cross sections of a set 
of Yttrium isotopes [3] . It was also employed without preequilibrium effects 
to compare the calculated and measured (n,2n) cross sections of a set of 
nuclei [V] . 

This report contains the mathematical formulation and a detailed 
description of the program written in the FORTRAN IV language for an 
IBM 3éO/91 computer. Moreover, the input list and the output data of a 
calculation for a test run are included in the Appendix. 
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2 - THE STATISTICAL MODEL-FORMALISM 

2-1- Cross sections 

Following the statistical model the two steps of the reaction, the 

formation of the compound system and its disintegration, can be considered 

as separate processes. 

In this code, the compound nucleus and the residual nuclei can decay 

by neutron, proton, a-particle and y-ray emission. These various decay 

rates are characterized by the partial widths rn, Tp, ra and ry respecti-

vely. Their sum is the total width r ^ 

For sake of simplicity, we give the mathematical formalism for the 

neutron induced cross sections only. Other incident particles can be treated 

in the same way, the only difference being the composite nucleus formation 

cross sections and the separation energy of the incident particle from 

this nucleus. 

The neutron reaction cross section for the emission of a particle 

i (i = n,p,a,y) can be written as : 

p 

cr(n.,X) = <r _ L _ p s « - , ^ / ) (l) 

IT 
X' 

where ac is the composite nucleus formation cross section with the neutron 

as incident particle. 

When several particles are emitted, the composite nucleus emits the 

first one, the resulting residual nucleus emits the second one and so on. 

Thus, the successive emission probabilities from these nuclei must be 

combined- In the code MSPQ, the cross section for the (n,xny) process is 

generally written in the form : 

I OL 

(2) 

p 

In this expression en is the incident neutron energy, - Y Û - ( E ) is 

the total neutron emission probability from the composite nucleus excited 

at the energy E, and P(E,xn) is the relative probability that the composite 
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nucleus emits x neutrons and then y-rays. 

The following formulae are given by excluding any preequilibrium effect, 
The inclusion of these effects will be described in chapter 2-k. 

The excitation energy of the compound nucleus is given by : 

E S + S. (3) uic. 

where Sinc is the separation energy of the incident particle from the 
compound nucleus. 

The relative probability P(E,xn) is written as : 

o 
ei is the center-of-mass kinetic energy of the first emitted neutron, p(Ei) 
is the level density in the residual nucleus at excitation energy E^ given 
by : 

E ^ £ _ S _ £ (5) 
± ± d. 

In equation 14, the quantities in brackets are the primary neutron 
spectra : N(ei), Ef^x is the maximum available energy corresponding to 
the case when the "n" th residual nucleus is left in its ground state 

- I * 
E = E _ > s. (6) ma* 

S^ a S]_, S2, S3 ... are the neutron separation energies for respectively 
the compound nucleus, the first residual nucleus and so on. 
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If we consider a (n,xny) reaction, the last residual nucleus can only 

emit a y-ray, the relative probability is then written : 

- S>c 

'T (T) 

For the (n,xnp) and the (n,xna) reactions the above )f-ray width is 

replaced respectively by the proton Tp and the alpha ra widths. 

2-2- Widths 

The various widths are proportional to the level densities of the 

residual nuclei involved in the process. 

The y-ray width is obtained assuming that all the radiation is of the 

ric dipole type, normalized 1 

at neutron resonance energies [5] 

electric dipole type, normalized to the experimental values F®3^ measured 

/ 

r ( O 
r1 ' 

V * ) ) 

€ Ç (E-e) d £ ( 8 ) 

In this expression e is the y-ray energy, p(E) and p(E-s) are the level 

densities of the initial and final states of the nucleus respectively. Cy 

is the normalization constant. 

At excitation energies higher than the neutron separation energy, the 

total radiative width obeys the formalism of the giant dipole resonance [6] : 

•>) - ^ cV g* e ( e _ e ) d e 
(9) 

ÇCe) J 
Z 
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where ER is the giant resonance energy,, r^ its width and the nor-
malization constant. 

If the value of is not given ds input datum, it is calculated 
in the code from the empirical formula [5] '«' 

O.I3 

r r e - s ) - ' T ' S ' d o ) 

A 

where T is the nuclear temperature (see section 2.3) and S the separa-
tion energy of a neutron from the nucleus of mass number A. 

The neutron, proton and alpha widths have the following form : 

r (Ewli i i iL i_ 
/ 

(11) 

In this expression s is the spin of the emitted particle, e its center-
of-mass kinetic energy and y is the reduced mass in the exit channel 
n,p or a. Snjp)0( are respectively the neutron, proton or alpha separation 
energies from the compound nucleus, oinv(e) are the inverse reaction cross 
sections corresponding tc each of these particles [for r n , we have °inv(e)= 

p(E-Snjpj0, - e) are the level densities of the residual nuclei obtained in 
each case. 

2-3- Level densities 

According to ref. [2] , the Fermi gas level density taking into account 
the shell corrections and the pairing energy is given by 

s fn A 
f (£) ^ U fa 

(12) 

for excitation energies E higher than a transition energy El empirically 
evaluated, a is the level density parameter and <5 the pairing energy. 
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o is the spin cut-off parameter ; its empirical value is [2] : 

r i/3 

cr* _ 0. 0 8 8 & a. S) A <13> 

where A is the mass number of the nucleus. 

At excitation energies lower than El, the level density has the form 

where T is the nuclear temperature and E0 an adjustable value. 

In the code MSPQ, the level density parameter a can be given as 

input datum. If not, it is obtained from the formula of Gilbert and Cameron 

= A 
O. spherical nuclei 

0.00917 5.4- ! (15) 

0. l-to J deformed nuclei 

where Sc is the total shell correction for the nucleus A . 

The transition energy El , the nuclear temperature T and the 

adjustable value E0 can be given as input data or calculated in the code 

following the formulae of Gilbert and Cameron [2] : 

E-4 = Z. 5 + lî£* + S (|4«v) 

A 

T - 1 _ J L _ ( H r f ) - 1 < l 6 ) 

'(ei-l) Z( e-i) 

In this latter case, the value of E 0 is obtained by matching the 

values of the level densities Pi and P2 at the excitation energy El 
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2-h- Preequilibrium emission 

j The preequilibrium emission was introduced using the close-form given 

in ref. [l] . The primary neutron spectra N(ei) in brackets in aquation U are 

replaced by the expression 

n . i . 

v 
""(17) 

ece) £ E 3 

where the first term of the r-h-s is the "statistical" or "equilibrium" 

part of the spectrum and the second term is the preequilibrium component. 

The quantities gc and gr are the sum of the neutron and proton single-

particle level spacings (near the Fermi level) of the compound and residual 

nuclei respectively ; they are related to a by 

O. Ä TT* ft (18) 

(o 

The symbol M represents the average matrix element of the two-body 

interactions. The reduction factor [l-R(en)J is introduced to take approx-

imately into account the decrease of the compound nucleus formation cross 

sections when the preequilibrium emission is included. Because this code 

calculates simultaneously the preequilibrium and compound nucleus cross 

sections, we must introduce initial values and an energy dependence of R(e). 

We assumed, in a first approximation, a linear dependence of R(e) on E: 

R (e) = ( « S / A o o . (19) 

The initial values a Q and 60 of the coefficients a and ß are 

input data which obey the relations : 

a 0 x EKINI + = 0 

ao x eno + Po = R(£no) 

(a) 

(b) 
(20) 



The equation (a) results from the assumption R(en) = 0 for 
en S EKINI, where EKINI is also an input datum. The other equation (b) 
results from the choice of R at a given energy eno (generally R(20) = 0.2). 

The calculations of the (n,xn) cross sections are based on equations 2 
and The compound or "equilibrium" (n,n') cross sections are derived from 
the "equilibrium" part of the primary neutron spectrum given in equation 17 
and the preequilibrium (n,n') cross sections are derived from its preequi-
librium part. The incident energy is assumed to be low enough to neglect, 
in a first approximation, the preequilibrium components of the spectra of 
the second and third emitted neutrons (generally e ^ 20 MeV for incident 
neutrons). 

The neutron and proton widths (eq.ll) are also modified so as to take 
into account the preequilibrium emission. In this case the neutron or proton 
spectrum 1(e) in brackets in equation (11) is replaced by (cf. sq. (1?)) 

Then, the calculations of the (n,p) and (n,a) cross sections are based 
on both equations 1 and 11. 

However, when calculating (n,a) cross sections, the Tg width (eq. 11) 
does not include this preequilibrium correction. 

The parameters a and ß in equation 20 are adjusted using an 
iteration procedure so as the sum of all the "equilibrium" and preequilibrium 
cross sections calculated reproduce satisfactorily the optical model reaction 
cross sections 

The squared matrix element can be derived from adjustment onto 
the experimental ratio of the "equilibrium" and "preequilibrium" components 
in (i, n') spectra (i = n, p, d, t, a) [j] • The corresponding calculated ratio 
is obtained on the basis of equation 17 where |m|2 is found to be correctly 
defined at the first step of the iteration procedure. 

The dependence of this ratio on the incident neutron energies is well 
enough reproduced by an exponential law : 

i i -4-

( 2 2 ) 

(S^eauje. 



The ci and d^ coefficients are given as input data, 

The programme also permits the calculation with the matrix element 
given by an empirical formula of the form given by Cline [8] 

\ n \ l = ( 2 3 ) 

A3 E 

In this case, the value of KM2 may be different from the one given 
by Cline [x] which is obtained in an other context. So, when the preequili-
brium emission is calculated with an empirical value of |M|2 (equation 23) 
it is recommended to determine a priori the order of magnitude of KM2 by 
using the experimental ratio of equation(22)for the nucleus under study or 
for a neighbouring nucleus. 
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3 - PROGRAMME 

3-1- General description 

The programme consists of a total of 8 subroutines. 

1 - Main routine MSPQ 
2 - Subroutine SEXION 
3 -
1» -

CALPAS 
LARG 

5 -
6 -

PROD 
F INT 

7 -
8 -

ALINT 
DENIV 

The programme assumes the utilisation of the FORTRAN elementary function 
subroutines: DSQRT, DLOG, DEXP. It is written in double precision. 

3-2- Detailed description of the specific routines 

1) The main routine MSPQ reads in data and prints out the calculated 
cross sections and the various widths. It calls subroutines LARG and SEXION. 

2) SEXION calculates the cross sections following equations 1 and 2. To 
do this, it determines the excitation energies of the compound and residual 
nuclei (eq. 3 and 5) and calls the subroutines CALPAS, PROD and FINT. It 
prints out the neutron spectra. 

3) LARG. This subroutine calculates the widths of all the nuclei 
involved in the process for different excitation energies E^ following 
the equations 8, 9 and 11. The branching ratios needed at excitation 
energies different from E^ are obtained by interpolation of those calcu-
lated in this subroutine. 

H) CALPAS calculates the integral bounds (eq. 1+ and 7 for instance) 
and the integration steps. 

5) PROD calculates the integrands of equations 1+ and 7 for instance. 

6) FINT integers simultaneously integrands computed by PROD using 
the method of SIMPSON. 

7) ALINT permits a parabçlic interpolation of the various branching 
ratios calculated in the subroutine LARG. It is also used to interpolate 
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the input inverse reaction cross sections for various energies of the emitted 
particle. 

8) DENIV computes the level densities following equations 12 and lU. 

3-3- Input data specifications 

The input deck of MSPQ runs as follow : 

1) Card 1 : Various titles of the output (l8 Ak format) 

2) Card 2 ; Format title (18 kk format) 

3) Ĉ r(I 3 : " " 

U) Card H : Characteristic values of the compound nucleus and neutron 
spectra 

Z, PGZ, SCZ, PASPE (6 E12.8) 

Z Charge of the compound nucleus 

PGZ pairing energy of the compound nucleus depending on Z 

SCZ shell correction for the compound nucleus depending 
on Z 

PASPE : Energy step of the output (i,2n) neutron spectrum. 
The maximum value of the number of steps is 1000. 
This limitation gives a minimum value for PASPE 
depending on the incident energy. 

5) Card 5 : Control data card (2b 13) 

NN, NU, INC, NEX, IQX, IFN, IFP, IFD, IFT, IFA, IFSPE 

NN : number of nuclei (compound and residual nuclei of 
same Z) involved in the process. In MSPQ, the value 
of NN is U 

NU : number of nuclei needed for the calculation of all 
widths NU = NN + 1 

INC : number of the chosen incident energies 

NEX : number of energies at which the experimental (n,2n) 
cross sections are read. NEX can be nul. 
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IQX : datum concerning the preequilibrium emission 
= 0 The matrix element (eq. 17) is calcu-
lated by the expression (23). 

= 1 This element is obtained from the experimental 
ratio given by equation (22). 

IFN = 0 the incident particle is not a neutron 
= 1 " " is a neutron 

IFP = 0 " " is not a proton 
= 1 " " is a proton 

IFD = 0 " " is not a deuteron 
= 1 " " is a deuteron 

IFT = 0 " " is not a triton 
= 1 " " is a triton 

IFA = 0 " " is not an alpha-particle 
= 1 " " is an alpha-particle 

IFSPE = 0 the spectra of the emitted neutrons are not 
printed 

= 1 the neutron spectra are printed 

6) NEX cards for the experimental (n,2n) cross sections. On each card : 

EX(K), SEX(K), DEX(K) (6 E12.8) K = 1, NEX 
EX(K) is the energy corresponding to the measured (n,2n) 

cross section 

SEX(K) is the experimental (n,2n) cross section 

D E X ( K ) is the experimental error. The maximum value 
of K is 50 

7) NU*3 cards giving some characteristic values of the compound 
and residual nuclei of same Z 

1st card : A(l), S(l), PGAZ(l), SCAZ(l), BW(l) , NEPS(l) (5E12.8.I3) 
2nd card : DG(l), PN(l), H0(l), ER(I), GR(I). (6E12.8) 
3rd card : El(l), T(I) , E0(l), SED(I), SET(l) (6E12.8) 

I = 1, to NU 
A(l) is the mass number of the compound nucleus 
A(2) = A(l)-1 etc 
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A(l) Mass number of the compound and residual nuclei 
of the same charge Z. 

S(l) Neutron separation energy from the nucleus A(l). 

PGAZ(I) Pairing energy depending on the neutron number 
of the nucleus A(l). 

SCAZ(l) Shell correction depending on the neutron number 
of the nucleus A(I). 

BW(I) Proton separation energy from the nucleus A(I). 

NEPS(I) Number of energies at which the neutron inverse 
reaction cross sections are given. The involved 
reaction is : 

A(I) + n -[A(I) + L] 

If NEPS(l) = 0, the inverse reaction cross section 
is that of the nucleus (I-l). 
NEPS(l) must always be different from 0 ; the 
maximum value of NEPS(l) is 50-

DG(l) Experimental value of the radiative width at the 
neutron resonance energies, of the A(l) 
nucleus. 
If DG(l) is 0 in the input data, its value is 
deduced from the expression (10). 

PN(l) Level density parameter of the A(l) nucleus. 
If PN(l) is nul, its value is calculated by the 
code according to the formula (15)-

H0(l) Alpha-particle separation energy from the A(l) 
nucleus. 

ER(I) Giant dipole resonance energy of the A(l) nucleus 

GR(l) Giant dipole resonance width of the A(l) nucleus 

El(l) Transition energy for the level density calcula-
tion (eq. 12-lU). If El(l) is 0,.. it is given by 
the empirical expression (l6). 

T(l) nuclear temperature. If T(l) = 0, the code computes 
it according the equation (l6). 
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EO(l) Adjustable value in the formula (lU), If EO(l) 
is 0, its value is computed according to the 
Gilbert and Cameron method (see section 2-3). 

SED(I) Deuteron separation energy from the A(l) nucleus. 

SET(T) Triton separation energy from the A(l) nucleus. 
8) INC cards giving the chosen incident energies and the corresponding 

compound nucleus formation cross sections, On each card, we have 

EINC(K), SIGEI(K) (6 E12.8) (K = 1, INC) 
The maximum value of K is 35« 

EINC(K) Incident energy in the laboratory system. 

S I G E L ( K ) Compound nucleus formation cross section corres-
ponding to E I N C ( K ) . 

9) A variable number of cards depending on the different values of 
NEPS(I). These cards give the neutron inverse reaction cross sections 
of the A(l) nuclei. On each card there are : 

EPS(I,K) , SIG(I,K) (6 E12.8) 1 = 1 K = 1 to NEPS(l) 
1 = 2 " 

ii 

I = NU " 

EPS(I,K) Neutron energy corresponding to the given cross 
section of the neutron inverse reaction : 
A(l-l) + n -»• A(I). The index I is used for the nuclei 
and K for the energies. EPS(l,K) = 0 is excluded. 

SIG(I,K) Neutron inverse reaction cross section in the 
laboratory system. Same reaction as above and same 
remarks about the indexes. 

10) 1 card giving some characteristic values of the residual nuclei 
obtained after a proton emission. We find on this card : ZP, SCZP, 
PGZP (6 E12.8) 

ZP is the charge of the residual nuclei after a proton 
emission ZP = Z - 1. 

SCZP shell correction related to the charge ZP of these 
nuclei. 
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PGZP Pairing energy related to the charge ZP of these 
nuclei. 

11) 5 cards relative to the residual nuclei obtained after a proton 
emission. On each card, there are : 

SCNP(I), PGNP(I), DP(I) , PP(I), NP(l) (6E12.8) (I = 1 to 5) 

SCNP(l) Shell correction related to the neutron number of 
the nucleus obtained after a proton emission from 
the A(I) nucleus. The mass number of this residual 
nucleus AP('J') is given by : AP(l) = A(l) - 1 . 

PGNP(l) Pairing energy related to the neutron number of the 
nucleus AP(l). 

DP(I) This input data permits to normalize, if possible, 
the calculated sum of the cross sections of the 
reactions A(l) + n AP(I) + p i + X ( i= all 
emitted particles and Y~rays) to the sum of the 
measured cross sections. DP(l) is the ratio 
E cr(n,pi) 
1 °c(En> 

at the incident energy of MeV. 
en = lit MeV 

PP(I) 

NP(I) 

If DP(I) = 0, there is no normalization. 

Level density parameter of the residual nuclei 
AP(l). If PP(l) = 0, the code computes it according 
to the equation (15)• 

Number of energies at which the proton inverse 
reaction cross sections are given. The involved 
reaction is AP(l) + p -»- A(l). If NP(l) = 0, the 
inverse cross section is that of the nucleus 
AP(I-l). NP(l) can always be different from 0. 
The maximum value of NP(l) is 50. 

12) a variable number of cards according to the different values of 
NP(l). These cards give the proton inverse reaction cross sections. 
On each card there are : 

EPS(I ,K), SIP(I,K) (6E12.8) 1 = 1 K = 1, NP(I) 
1 = 2 

H 

1 = 5 
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EPS(I,K) Proton energy corresponding to the input cross 
sections of the proton inverse reaction : 
AP(I) + p + A ( l ) , The index I is used for the 
nuclei and K for the energies. EPS(I,K) = 0 is 
excluded. The maximum value of K is 50. 

SIP(I,K) Proton inverse reaction cross sections. See 
EPS(I,K) just above. 

1 card giving some characteristic values of the residual nuclei 
obtained after the emission of an alpha particle from the A(I) 
nuclei. There are on this card : 

ZA, SCZA, PGZA (6E12.8) 

ZA Charge of the nuclei obtained after emission of 
an alpha particle. ZA = Z - 2. 

SCZA Shell correction related to the charge ZA. 

PGZA Pairing energy related to the charge ZA. 

5 cards characterizing the above nuclei of charge ZA. On each card, 
there are : 

SCNA(I), PGNA(l), DA(I), PA(l), NA(l) (6E12.8) (I = 1 to 5) 

SCNA(l) Shell correction related to the neutron number of 
the nucleus obtained after an alpha-particle 
emission from the nucleus A(I). The mass number 
of this residual nucleus AA(l) is given by : 
AA(I) = A(l) - It . 

PGNA(l) Pairing energy related to the neutron number of 
the nuclei AA(l). 

DA(l) This data permits to normalize, if possible, the 
sum of the cross sections of the reactions 
A(I) + n AA(I) + ct i + X- (i5 all emitted 
particles and y-rays) to the measured .cross 
sections. DA(l) is the ratiof|_^f_^_l 

L ac(en) JEn = lit MeV 

at the incident energy of lit MeV. If DA(I) = 0, 
there is no normalization. 
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PA(l) Level density parameter of the residual nucleus 
AA(l). If PA(I) = 0, it is computed by the code 
according to the eq. 15» 

NA(I) Number of energies at which the alpha inverse 
reaction cross sections are given. This inverse 
reaction is : AA(I) + a -v A(I). If NA(l) = 0, 
the cross section is that of the nucleus AA(l-l). 
NA(l) can always be different from 0. The maximum 
value of NA(i) is 50. 

A variable number of cards following the values of NA(l). These 
cards give the alpha inverse reaction cross sections. There are 
on each card : 

EA(l,K), SIA(I,K) (6E12.8) 1 = 1 K = 1 to NA(l) 
1 = 2 

it 

1 = 5 

EA(I,K) Alpha particle incident energy in the reaction 
AA(l} + a •+ A(I). The index I is used for the 
nuclei and K for the energies. EA(I,K) = 0 is 
excluded. The maximum value of K is 50. 

SIA(I,K) Alpha inverse reaction cross section. See EA(l,K) 
just above. 

1 card concerning the preequilibrium emission 

EKINI, AQ, BQ, AYI, BYI, FMM (6E12.8) 

EKINI The preequilibrium emission is assumed 0 at incident 
energies lower than EKINI. The minimum value of 
EKINI is 5 MeV. 

AQ Initial value of the a coefficient (equations (19) 
and (20)). This value is chosen to give R(en) = 0 
for en = EKINI and generally R(en) = 20/100 for 
en = 20 MeV. Thus, if EKINI = 5 this initial 
value is generally V3. 
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BQ Initial value of the ß coefficient of equations 

19 and 20. The chosen value of R(en) given just 

above imply BQ = - 20/3. 

AYI c£ coefficient of the equation (22) obtained from 

an adjustment to experimental (i,n') cross sections. 

BYI di coefficient of the equation (22). 

FMM This input datum is the numerator of the matrix 

element (eq. 23) FMM = KM2. It gives the possibility 

to adjust the value of |M|2. 

3—U— Output 

All the input data are printed out. Besides these data, the various 

cross sections, the partial widths and the neutron spectra are tabulated. 

The neutron spectra are normalized to 1. 

A first set of results corresponds to a calculation without preequi-

librium emission. The second set takes into account this emission. 

A test run is given in Appendix including the list of the input data 

and the output. 

U - ONE SAMPLE CASE : neutron cross-sections 

As an example, the (n,xn), (n,xnp) , (n,xna), (n,p) and (n,a) cross 
g q 

sections of Y are calculated at the incident energies : 16 and 18 MeV. 

The control data are for this sample : 

NN = It NU = 5 INC = 2 NEX = 2 IQX = 1 IFN = 1 IFP = 0 

IFD = 0 IFT = 0 IFA = 0 IFSPE = 1 . 

The results are given in the Appendix. In these calculations (IQX = l), 

the strength of the preequilibrium component compared to the equilibrium one 

has been derived from experimental (n,n') spectra (cf equ.(22)) [3]. As can 

be seen, the calculations are performed without and ^ith preequilibrium effects. 
DQ 

For uyY( n,2n), the results show that in the presence of preequilibrium 

mechanism the total (n,2n) cross section at l6 and 18 MeV is decreased by 

about 17 ,k%. 
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APPENDIX 

89 SAMPLE CASE : Y neutron cross-sections 

1 - Data list p. A-2 
2 - General output p. A~5 
3 - Results without preequilibrium effects p. A-7 
H - Results with preequilibrium effects p. A-2J 

NOTA 

1°) In these results all energies are in MeV and cross-sections in barn. 

2°) For sake of brevity the MSPQ listing is not included. The author 
will send it on request. 



PAl'EO« ' TC Pl*nt' <2(11X« • rc.rs.o.'i ( iro. 10X,' p(',rs; *) = 'F15.» +39 + n? + n +Ü2+Ö 4 5 2 ? 1 1 0 C 0 l> 1 
• 160 •02+105 + 01 • 180 +07+105 + 01 • 90 +07+686 + C1+U +U0+1iii • 817 -01+1006 + 02+6TS1 +01+17 • 4167 •01*8377 +00-1157 +«1 • 89 +02+11468 •02+93 +00+1288 • 249b +nn+R9i6 +01+795 +01+17 
• 5115 +P",+9nai +00-1181 • QO • 88 +02+9376 + 01 + >J +00+1438 + 241B<. +on+95iS2 + 01 + o9e> + 01+17 • 537 + 01+92.19 +00-1591 + C1 • 87 +C2+1181V +02+146 +01+1552 • 245 +00+9658 +01+646 +01+17 
• 67o-*e> +01+83237 + 00 + U •CO + 86 -02+9472 + 01 + O + 00 + 1<>3e> + 245 »19+1029 +02+5<.<>3 • 01 + 1/ + 00 • Oft + 16 +02+1535» • U1 
• 18 • 0,' + 15350 + 01 • 1 -02+6534 +01 • 5 -02+3244 • 01 • 1 -(!1 + 251S •01 • 5 -01+2213 • 01 • 1 •00+2442 +01 + 2 •00+2B32 + 01 + 3 +00+2906 +01 • 4 •00+2946 • 01 • 5 +nn+ps7S + 01 • 6 • 0C + 2753.1 •01 • 8 +00+25000 • 01 • 1 +01+23230 • 01 • 2 +01+22?80 +01 
+ 3 • P1 + ZHI5U +01 + 4 +C1+19?40 +01 + 5 +01+17700 +0", • 6 +01+17070 + U1 •7 +01+17000 + 01 + 8 +C1+174 40 +01 • 9 +01+17420 +01 +1 +02+17330 • 01 + 12 + 02 + 1 5*570 +01 + 14 +02+1538760 +01 • 16 +02+153 50 +01 + 18 +02+15350 + 01 +20 +02+15180 + 01 • 1 -02+6704983 • 01 + 5 -02+3216003 +01 + 1 -01+25840POC 1 + 01 • Z -01+21990000+01 • 3 -01+21fl000np+01 • 4 -01+20P, 20010+01 • 5 -01+209700ftO+01 • 6 -01+21270000+01 nnnn + .H 

DATA LIST 

-U1 

• U2+ f56/1 • 01 + 02 + 6 • 01 
+02+ '0672 • 01 
+02+9 • 01 
+02+6/12 •01 • 02+6 + 01 
+02+3764 • 01 +02 + 6 • 01 
+02+343 • 01 
+ 0Z+6 • 01 

> ) 

I ?GZ 

Y 
Y90 
Y90 
Y Y39 Y59 

Y 
YS? 
Y88 Y 

Y 8 7 
Y 3 7 Y86 
yS6 
Y86 SCSYR9 

SC\'Y»9 
SCÜYP9 
SĈ 'Yp9 
SCVYS9 
SCNYP9 
S C V Y ° 9 
SC*YP9 
SC"'YR9 
SC>:YP9 
SCNYS9 
SCMYS9 
S C N Y P 9 SCNYS9 
SCF'YP7 
SC'!YP9 
SC*IYP9 
SC*YP9 
SCVYP9 
SCNYP9 
SCNYC9 
SCMYP9 
SCNYB9 sc*r«9 
SCKYR9 
SCKYB9 
SCNYP9 
SCNYR9 
SC Y88 
SC Y88 
SC Y88 



• 9 - 0 1 + 2 2 4 6 < > C " P + 0 1 
• 1 + 00 + 2 2 8 7 0 0 1 . P + 0 1 
• 2 + 0 n + 2 6 0 8 » 0 n 0 * 0 1 
• 3 • 0 0 + 2 7 t 2 0 0 n + 0 1 
• 4 • ' ,C-»2745"0<vo->01 
+ 5 + n o + 2 7 o o n o r > .-. + 0 1 
• 6 • 00 + 2 6 0 5 H 0 . 1 1 + 0 1 
• 7 + f'0 + 25r>2'M)?in + 01 
*& + 0 0 + 2 4 p 1 ( i 0 f t 0 + 0 1 
+ 9 + & 0 + 2 3 i 3 l ' 0 n n + 0 1 

+ 01 + 2 2 3 9 1 ' 0 ^ 0 + 0 1 
• 15 • 0 1 + 2 1 * 4 0 0 n n + 0 1 
• 20 • 0 ^ + 2 2 0 4 0 0 ^ 0 + 0 1 
• 25 + 0 1 + 2 2 4 6 ^ 0 0 0 + 0 1 
• 3 0 • 0 U 2 l 8 5 H O « 0 * 0 1 
• 4 0 • fl1 + l 9 4 0 i > G . i o + 0 1 
• 5 0 • l>1 + 1 7 S 8 n i ) n n + 0 1 
• 6 0 + 0 1 + 1 6 9 9 (>000 + 0 1 
• 7 0 + 0 1 + I 7 l 2 0 0 n n + 0 1 
• 8 0 • o i + i 7 ? 3 o n p n + o i 
• 9 0 *CU171300"0*0' 
• 1 0 + 0 2 + 167900c ,T+C" . 
• 12 • 0 2 + 1 5 9 5 0 0 ('0 + 01 
• U + 0 2 + 1 5 3 3 0 0 ^ 0 + 0 1 
• 1 6 + C2 + 1 5 2 2 0 0 . 1 0 + 0 1 
• 1 8 + P ? + 1 5 2 3 0 0 0 0 + 0 1 
• 2 0 + C 2 + 1 5 P 9 0 0 0 0 + 0 1 
• 3 8 + 0 2 - 1 6 4 1 + 0 2 + 1 ?.i» + 1 )1+710 + 0 0 + 1 8 
• 1 3 2 A + 02 + 0 +OC+UOU + 0 0 + 1 0 1 1 + 0 2 11 
• 1 2 8 t + 0 2 + 9 3 + 0 0 + 11 tiO + U 1 + C 9 3 6 • 01 
• 1 4 3 F + 0 2 + 0 0 • o o + o n i j + 0 0 + 1 0 / 5 - J • 0 2 
• 1 5 6 2 • f 2 + 1 4 6 + 0 1 + U 0 0 + (1,1+1179 • 0 2 
• 1 6 5 6 + 0 2 + 0 0 0 + 0 0 + 0 0 0 + 0 0 + 1 1 6 8 • 02 
• 9 8 9 • f O + 1 7 2 2 - 0 9 
• 2 9 6 V • C1 + 23*>5 - 0 2 
• 4 9 4 « • (•1 + 9 9 5 7 - 0 1 
• 6 9 2 2 + 0 1 + 4 1 3 0 + 0 0 
• 8 9 0 0 + C 1 + 6 P 5 5 +»o 
• 1 0 8 7 « + 0? + f>479 • CO •1ZBM. + ^ 2 + 9 6 3 0 + 0 0 
• 1 3 8 " • C2+10* 2 + 01 
• 1 6 8 1 1 + 0 2 + 1 1 1 7 + G1 •19776 + C 2 + 1 1 7 8 + 01 
• 2 0 0 0 0 • C J + 1 1 7 3 + 01 
• 3 7 + 0 2 - 1 6 1 3 +02+UÜU + U 0 + V 3 1 + 0 0 + V 3 
+ 1 4 3 » • 0 2 + 0000 'J + 0 0 + 0 0 • 0 0 * 7 4 2 2 • 01 14 
• 1 5 6 2 • 0 2 + 1 4 6 0 0 • 01+110 + Ü 0 + 9 7 S 4 + 0 1 
• 1 6 5 6 + 0 2 + 0 0 0 0 0 • O O + u n • U1-+1 0 3 7 + 0 2 
• 1 7 3 8 • 0 2 + 1 5 7 0 0 + 0 1 + U 0 • 0 3 + 1 0 3 7 + 0 2 
• 1 7 7 6 • n ? + 2 5 o n o + 0 0 + 0 0 • 00 
• 1 0 + 0 1 * 2 4 1 2 - 3 8 
• 20 + 0 1 • 14P.9 - 2 0 
• 3 0 + 0 1 + 4 2 7 9 - 1 3 
• 4 8 7 1 • 0 1 + 3 7 5 - 0 8 
• 5 9 0 6 • n + 7 6 7 -06 
• 6 9 4 1 + 0 1 + 3 8 3 - 0 4 
• 9 0 1 1 + 0 1 + 7 3 4 - 0 3 
+ 1 1 0 P U + C 2 + 1 3 8 • CO 
• 1 3 1 5 0 • 0 2 + 4 5 9 + 0 0 
• 1 4 5 9 9 • 0 2 + 6 7 4 0 - 0 1 

SC Y 8 8 SC V?8 
SC YP8 

ZP SCZP 
SRF9 
S°J>>8 
-C*?7 
S S 8 6 
SRP5 

S ? S * 8 9 

S P S Î P 9 

SPSSF9 
SPS3P9 
S P S R ° 9 
SPS5R9 
SPS3P9 
S?S*H9 
SPSRP9 

I t SCZ 
R 3 8 6 

RB85 RPS4 S3S3 RBS2 SJCBS6 
SA8BP6 SABBSé 
A R 3 P M D A 
ASBSAADA 
A S B 8&A0A 
A R B 8 M D A 
ARBS'-ADA 
A R B 8 A A D A 
AR886ADA 



1 5 2 2 0 + 0 2 + 7 5 6 * C P A R B R * * D « 
1 7 2 V 0 + O J + 9 8 4 + 0 0 * H B » A*DA 
1 9 3 5 9 + 0 2 * 1 1 4 + 0 1 * R 8 S f * D * 
2 1 4 2 9 + 0 2 + 1 3 1 + 0 1 l U U l l D k 
5 + 0 1 + 1 3 3 3 J J 3 a + 0 1 - ° 6 O 6 o t > 6 6 + u l + i y ' ( ' 7 0 ^ + U 0 + 3 1 3 5 2 + 0 0 + 1 9 +03 E K I N X 



LARGEURS GAMMA ET PfRAHETKI .S OL LA R lSOKuSUE G L f , l ; r t G A M M A W I D T H S A N D G I A N T R E S O N A N C E P A R A M E T E R S 

A GG/GT EH CR 

I u . 9110001'UUl) MC 1 0 . 1 1 7 U 0 0 C 0 0 - O 1 I O . I ' O U O O U O O 0 2 I O.hUOOOUOOD 01 
I 0 . 5 9 0 0 0 1 OOP 0 2 I 0 . 2 4 V 5 0 0 0 0 P 0 0 I P . 1 7 0 0 0 0 P 0 D 0 2 1 0 .6POOPOOCO 01 
I 0 . 3EOOOCOO0 0 / I 0 . 2 4 1 8 4 0 0 0 P UO : 0 . 1 7 0 0 0 0 0 0 0 0 2 I 0 .6POOPOOOD 0 1 
I 0. Î 7 0 0 0 C U 0 D 0 2 I •0 • 2 4 5 0 0 0 0 0 0 0 0 i 0 . 1 7 0 0 0 0 0 0 0 0 2 I 0 . 6 0 0 0 0 0 0 0 0 0 1 
I 0 , S 6 U 0 0 G U 0 0 0 2 I 0 . - 2 4 5 0 0 0 0 0 D 0 0 ! 0 , 1 7 0 0 0 0 0 0 0 0 2 I 0 . 6 0 0 0 0 0 0 0 0 01 

S E C T I O N S E F F I C A C E S 
O . V S V O G O O O O uo 0•2967000PD 01 
0 , 4 9 4 4 0 0 0 0 0 0 1 
0 . 6 9 2 7 0 0 0 0 0 0 1 0.69CCOOCOP 01 
0 . 1 0 8 7 8 0 0 0 0 02 
0 . 1 2 8 5 6 0 C P D 0 2 0.138460000 02 0.168110000 02 
0 . 1 9 7 7 8 0 0 0 0 0 2 
0.200000000 02 

DES PROTONS U,1?<!<!0UUU0-0V U.23y>O00OD-02 
0 . 9 9 5 7 OOOUp-OI 
U .413UOOOUD 0 0 
u . 6 r b ) s o u u c oo 
O.R479ÜOÜOO 00 
0 . 9 6 3 0 0 0 0 0 0 0 0 
I I . 1P1ZOOOUP 01 U.I'iyOOOPD 01 
0 . 1 1 7 8 0 0 0 0 0 0 1 
0 , 1 1 7 b O O O U D 01 

OES ALPHAS 
I I . 2 4 1 2 0 U U U P - J 8 
0 . 1 4 s y c 0 c ' 0 p - 2 0 
U . A ? 7 V C 0 G U D - 1 3 
D . 3 7 5 0 0 0 0 0 D - 0 8 
0 . 7 o 7 0 0 0 0 C 0 - 0 6 
U . 3 S 3 0 0 0 0 H D - 0 4 
0 . 7 3 4 P C C I 1 0 D - 0 3 
( I . 1 3 8 0 0 0 P U P 0 0 
0 .4ÇVOOOODP 0 0 
0 . 6 7 4 0 P 0 0 Ü P - 0 1 
0 . / S O Ü C 0 0 0 D 00 
0 . 9 P 4 0 0 0 0 Ü D 0 0 
Ü.11POOOI1ÜO 01 
0 . 1 3 0 0 0 0 0 0 0 01 

P R O T O N - C R O S S S E C T I O N S 

A L P H A C R O S S S E C T I O N S SECTIONS E F F I C A C E S 
O.IGOCOOOOD 01 
C . 2 0 0 P O O C P D 0 1 
0 . 3 0 P P O O C O B 0 1 
0 . 4 6 7 1 0 0 0 0 0 0 1 
& . S 9 P 6 0 0 P O D 01 
0 . 6 9 4 1 0 0 0 0 0 0 1 . 
0 . 9 P 1 1 0 P P C D 0 1 
O . H P f O O O O D 02 
0 . 1 3 1 5 0 0 0 0 0 0 2 
0 . 1 4 5 9 9 0 0 0 0 0 2 
0 . 1 5 2 2 0 0 0 0 0 0 2 
0 , 1 7 2 9 0 0 0 0 0 0 2 
0 . 1 9 3 5 9 0 P P 0 0 2 
0 . 2 1 4 2 9 0 0 0 0 0 2 

C A R A C T F R I S T J Q U I S DES R E S I D U E L S PKOTOHS P R O T O N R E S I D U A L C H A R A C T E R I S T I C S 
Z p = 3 8 , S t z ) = - 0 . 1 { > 4 1 U D 0 2 P S ( Z J = U . 1 2 « . 0 0 l > 0 1 

V A L E U R S BE SC<N> ET DC PG<N> 

> 8 9 0 0 0 0 0 0 0 U2 
.880000000 02 
, 8 7 0 0 0 0 0 0 0 0 2 
,860000000 02 
8 5 0 0 0 0 0 0 D 02 

SC». S J 
U . 1 3 2 ^ 0 U U U O 0 2 
O . 1 2 8 8 0 O U O P 0 2 
0 . 1 4 3 b 0 0 0 0 0 0 2 U.1?620OUUO 02 Ü.1/.56000PP 02 

PuUU U.O 
0.V3UOOÜOUO OU 
0.0 
0.140UOOOUO 01 
0.0 

GP/GT TXP 
0.0 0.0 
0.0 
0 , 0 
0.0 

C A R A C T E R I S T I Q U E S DES R t S I D U E L S A L P H A S A L P H A R E S I D U A L C H A R A C T E R I S T I C S 
Z*B 3/» S ( z)=-O.T>11?UO IIt P G ( Z J = Ü.0 

> 1 U1 
V A L E U R S DE S C ( N ) ET DE PGCNJ 

A S C U D Puui; G A / G T EXP 



U.160000UIID U2 IJ.14.4bOOU("D 02 U.O 0 .0 
0.850000000 02 O.ISotuüUUP 02 0.14O000UU Q 01 Ü.0 
U»840POOOOO 02 O.165600U0D 02 0 .0 0 . 0 
0.830COOPOD 02 U. 173bOOOUD 02 O.15CU0UUOD 01 0 .0 
0.820POOGOO 02 u . i 776oogoo 02 O.Z5UOOOOOD 00 0 .0 

PAKdHCTRîS IHITUUX DU PKÏEOIlIUBRE 

IOXS 1 EKIHIs O.SOC'U PI AOs 

PARAMETRES DE NIVEAUX PES. pt!>IOUfcl.S 

PREEQUILIBRIUM INITIAL PARAMETERS 

O . I J i l ) Cl B<J= - U . 6 6 / D 01 AYIk 0 .1980 00 

LEVEL PARAMETERS OF RESIDUALS 

NOMBRE DÉ 
HASSE 

EIIEKEIÏ PE 

rAiRiMi 
ENERGIL DE 

TRANSITION 
PARAMETRE DE 

DE DÉN5.DE HIV. 

38 U • 0 * 0 0 0 0 0 0 ° p2 U' 12400000° 01 0 .542S39330 01 0 . 1 0 1 1 0 0 0 0 ° 02 
37 0 . 8 6 0 0 0 0 0 0 ° n? 0 . 0 0 .4244186Q0 01 0 .74220000° <11 
38 Ü .BBOPCOOCO 02 0 . 217UUDUUD 01 0 .63745455D 01 0 .8986goopD 01 
37 0 •850000000 C-2 U* 146U000U0 01 0 ,572<'7o590 01 0 . V 7 6 4 p o 0 ( ' P 01 
38 0 .87000000» 02 0- 1240000UD 01 0 .546413790 01 0 .1075303Î.O 02 
37 0 .64000000° 02 0. 0 !) ,428571430 01 0 • 1 0 3 ' 0 0 0 0 ° 02 
38 0 •860000000 02 C. 2/UUUOUUU 01 0 .69441860» 01 0 .11790000° 02 
37 0 •83C000000 02 0« 157000000 01 0 . 587^22690 01 0 .10870000° 02 

Z A PAIRING 

ENERGY 

TRANSITION 

ENERGY 

LEVEL DENSITY 

PARAMETER 

BYIB 0.52<.D 00 

TEHKElt ATuRE 
»UCLEAIBF 

0.8J62S13VD 00 
0.103?OK.6D 01 
0.9048435;IP 00 
0.861p43?70 00 
0.8tl61953M> OO 
0.829J1270D 00 
0.761449910 00 
0.806222250 00 

NUCLEAR 

TEMPERATURE 

EO 

0.6510724OD-01 
-CL39569460a 01 
0.110102230 OL 
C.265945030 03 
-N.224395420-01 
-0.12«S74630 OL 
0.1334138ÎD 01 
0.Z3981216D 00 

> 
<k 



LA PARTICULE IMCIDLNTE KST UN NEUTRON 

CALCUL SANS PKEEQUILIBRE 

THE INCIDENT P A R T I C L E IS A N E U T R O N 

CALCULATION WITHOUT P R E E Q U I L I B R I U M 

> 



• PARTICULE INCIDENTE N SUK LE NUYAU 3V, A= 8 V . ) 

I ENERGIE I t i C I n E ' l l E I M G H A - C t E I ) I 
I O.I6POUOOUP 1)2 1 0 .15350000P Ul I 
I O.lfU'L'OOOUO 0 i I 0 ,153500000 01 I 

• LAKGEUKS NFCUTROKS 

flOYAl! 
2 3 3 9 . A s 90• 

E UN I.N/(.GN*G6*GP+GA: 

U.4l<OU0OUUli 01 0 . 0 0 . 0 
t ) .47i00H. 'UD 01 O.C 0 .0 
0 ,450000000 Ul 0 . 0 0 .0 
0.47500PU00 01 0 . 0 0 .0 
0 .50000( '»00 01 0 . 0 (1 .0 
0.525000001) 111 O.C 0 .0 
0 .550000000 01 0 . 0 0 .0 
0,575000001) D1 0 . 0 0 .0 
0 . 6 p { i 0 0 ' " " 1 0 (11 0.0 p . 0 
0 .67500 l ' 00p Ul 0 . 0 0 . 0 
0 ,65000l l>CD 01 0 . 0 0 . 0 
0 .67500PU00 01 0 . 0 0 . 0 
0 .700000"OD 01 O - S B ^ e i U M ) UO 0 • 8M0ÜV39D •JO 
0.72500CII0D 01 0•45869?13D 01 0 .979425270 00 
0.75000PU0D 01 0 ,10758167D 02 0 .990267270 no 
O.77500UUC0 «31 0 . 1 7 4 9 1 4 7 5 0 02 0 .993316350 00 
0,800000(100 01 0 .242467740 02 0 .994786040 00 
0 .825000000 01 0 .3P935820P U2 0 .995523520 00 o.85oooo»or 01 0 .37882645P 02 0 ,9959461.80 00 
0 .875000000 01 0•44 9622130 02 0 .996Z75010 00 
0 .900000 l ' 00 01 ü.520138V2D 02 0 .996532250 00 
O.925U01UCO Ol 0 .59137S«80 02 0 •9966373C0 00 
0 .95000109D IJl 0 .66341318p 02 0 .996740400 00 
0.9750001100 01 0 .7367 f i 116 B 02 0 .996841230 00 
0.1C0Ü0CU0O 02 O.E1154p45o 02 0 .996854480 00 0 . 1G / 5 0 0 0 0 0 02 0 ,1P5^95U00 03 0 . 9 9 6 9 7 1 PSD 00 
0 .115000000 02 0 .134503600 03 0 .996859Ü2D 00 
0 .122500000 02 0 ,176V6627n 03 0 .996835670 00 
0.13OOOPUOD 0*2 0 .282257S40 03 0 .997291920 OP 
U.13750000« 02 0 .412246810 03 0 .99745E58D 00 
0 .145000000 02 0 .571977770 03 0 . 997494760 'to 
0.152501'Ol'D U2 0 .749887220 03 0 .9973 i i 3380 00 
0 .160000000 02 0 . 9 3 4 2 9 p 3 4 0 03 0 •9V712661D 00 
0.16750PO0I1 VI 0 .113401620 04 0 .996533750 00 
0 .175000000 02 0 . 1 3 4 M S i 6 o 04 n .995700380 00 
0.1P2500H0D 02 0 .158336350 U4 0 .994474090 00 
0.19O00CU0D 02 0 .18221193p 04 0 .O92654fc6o 00 
0.1975001100 02 0.20t>598400 04 0 .990678060 00 
0.2O5OOÜUOO 02 O.Z35310910 04 0 .988051710 00 
0 .21250000P 02 0.263>r .728o 04 0 .9R5674P8D 00 
0.22P0PP000 02 0 . 2 9 5 4 1 5 4 2 0 04 0 .9828Q2260 00 
0.2275GCOOO 02 0 .32620584 f t 04 0 .97940850D 00 
0.2S5ooni>on 02 0 . 3 5 7 4 4 9 0 9 0 04 0 .976219440 00 
0 .242500000 02 U.38990134D 04 0 . 9 7 2 3 8 8 / 9 0 00 
0.25000CUUD 02 0 .423052390 04 0 ,968196580 00 



TARGET NUCLEUS Z = 39, A = 8G 

NEUTRON WIDTHS 

NUCLEUS 
Z = 39, A = 90 

> 
i 



NOYAU 
Z«3V,A» 8V. 

E I Gr; 

0.4U0U0UUUD m i 0 . 0 
0.4?5P0tMi0P 01 I P .3 
C.45OC0rcjRO 01 1 0 . 0 
0.47i l lC'000P Ul I 0 . 0 
0 .5 »'0000000 01 I 0 . 0 
O.525O0PO0P 01 I 0 . 0 
0.55000POPP m i 0 . 0 
0.575COCIIOO 01 I 0 . 0 
o.6oooot.yr>D 01 I 0 . 0 
0.62500PUÜO 01 I 0 . 0 
0.6500CI 000 01 I 0 . 0 
0.67500t<0i>0 m i 0 . 0 
a.7Pl<bO(i<)CD 01 I 0 . 0 
P.7?500(iyt)P 01 I 0 . 0 
0.7500(>(iuu0 c i I 0 . 0 
0.775000OÜ0 01 I 0 , 0 
0.8tOOOOUUD 01 I 0 . 0 
o .82soonoon 01 I 0 . 0 
0 .850000000 01 I 0 . 0 
O.S7SOOCOOP 01 I 0 . 0 
0.9Pl'OOOOUP 01 I 0 . 0 
0 ,9? 500OUOO Ul X 0 . 0 
0 • 95 t'COOUOP 01 I 0 . 0 
0 . 9 7 i 0 0 v u u 0 Ul I o . o 
O.IPOOO'HUm 02 I 0 . 0 
0.1075001)00 02 I 0 . 0 
o . i i 5 o O i i » n o »2 I 0 , i o f o 5 3 f f û - u l 
0 .122500000 02 I 0 .847949170 01 
0.13COOUOC 0 02 I 0•2352(55000 02 
0.13Y50PUD0 02 I 0 .427572390 02 
0 .145000UIP 02 X 0 .6666236on 02 
0 .15250000P 0*2 X 0 . 9 6 Î 3 7 7 4 1 0 02 
0 .160000000 02 X 0 .134993670 03 
0.167500UCD 02 X 0 .187^51590 03 
0.17500PUOP U2 J 0 .301017160 03 
0.182S0PUDD 02 X 0 .491927750 03 
0.19P00CU0P 02 I 0 . 7 M 3 7 C 0 1 0 03 

NOYAU 
Z»3V.A= 8», 

CM 

U.40UOOUUOO u'I I u.u 
o.4?5ooouoo Ui i o.o 
0.45000004D U"1 I 0.0 
o.triooooop oi i o.o 
0.5COOOUOl'D 01 I 0.0 
0.5250000('P 01 I 0.0 
0.55000000P 01 I 0.0 
0.5750eno0p 01 I 0.0 
O.fifOOPOllOD 01 I O.C 
0.675000000 01 X 0.0 
0.65000000D Ol X 0.0 

C'l/(CN*Cr.+GP*GA) 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
n.0 
0.0 
0.0 
0.0 
n.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3J1025V60-01 
0-912026820 00 
0.94726193D 00 
0 .955012020 00 
0.95804456D 00 
0.95R5S6030 00 
0.95.'Î37125D 00 
0 .957274920 00 
0 .960345690 00 
0•96260171D 00 

0,962206800 00 

NUCLEUS 

S = 39j A = 89 

GM/(GH+GG+GP*5A) 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

NUCLEUS 

Z = 39, A = 88 

> i 
VO 



1 o.675pcrotir> m I 0.70liGOiiO(iD 01 I 0.*?500l'l'ö0 Ol I O.75P00l!l"JO 01 i 0,775001111:0 oi I o.prpooöuoi oi I O.P25Ü0POOD 01 I O.R5COOOOOP 01 I O.B7500C09D 01 I 0.90('00000p 01 I 0,975000000 1)1 I 0 »9500000*10 01 I 0.975000000 "I I O.IOOOOOOUP U'i I 0.1P750UO0D 0«; I 0.115000000 0i 

0 .0 0.0 
0.0 0.Ü 
0.0 
0.0 
0 .0 
0.0 
0.0 
0.0 
0.0 U.SU'X'TfZI-SO-ol 0.292b7933!) 00 0.T503536YD 00 0.258504020 01 U.498958660 01 

NOYAU 
Z=3V.A= 87. u ,40UUU0U00 O'l 0. 0 0 .425000000 01 0. 0 0 ,450001-000 01 0. 0 

0 ,47500t UOD 01 0. 0 0 .sniooc oi'P PI 0. U 0 .5250PUOPP 01 0. 0 0 .5500011000 01 0. 0 0 .57500PU0P 01 0. 0 0 , 60Ü0CUUPD 01 0. 0 
0 .6250GOO'iP 01 0. 0 0 . 65O00POOO 01 0. 0 0 .67500000D 01 0. 0 0 .70000COOD 01 0. 0 0 .72500C0PD 01 0. 0 
0 ,750000 000 01 0. 0 
0 .775UPUUOD 01 0. 0 0 POOOOOCO 01 0. 0 0 .EtSooouon 01 0. 0 0 .8500GPOPD 01 0. 0 0 •87500COPD 01 0. 0 0 ,900000000 01 P. 0 0 .92500CUPD 01 0. c 0 • 951'COOUOD 01 0. 0 0 . 97i00l>ui'P 01 0. 0 0 .1COOOUUCD 02 0, 0 

G H 

0.0 
0 . 0 
0 .0 
0 .0 P.O 
0.0 
0 .0 
0.0 
0.0 
0.0 
0.0 0.9V52Vt.7iD-U1 0.437601490 JO 0.678326050 03 0 .814669020 00 0.838538960 00 

GN/(GN+GG*GP+GAJ 

0.0 0.0 
0.0 
0.0 
0 .0 
0 .0 
0 .0 
0 .0 
0.0 
0.0 0.0 
0.0 o.o 
0 . 0 0.0 0.0 0.0 
0 , 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

N U C L E U S 

Z = 3 9 » A = 8 7 

> 

o 



GAMMA WIDTHS 

NOYAU 

Z = 3 9 . A ® 9U. 

C GG G O / I G N + G G + G P + G A ) 

o ,4L,OUOL>OOU UL U -01 0 .1O0UOUUUC 01 

0 .4?5000L'C'0 01 0 . 3 6 1 9 2 9 1 7 0 -01 0 .100000000 01 

0 ,45 POOPOOO 01 0 . 3 R 2 6 P 7 5 4 0 -U1 P 1 O P O O O P P D P1 

P .475000000 01 0 . 4 0 5 5 2 6 2 4 0 -01 0 1 O O O O P P P P 01 

0 ,51'OOOOOUD 01 U ,431 '»24430 -01 P .10000POOG 01 

0 . 5 2 5 0 0 P 0 C P ÖL 0 .4*3.15164 D -01 0 1O0O0PB0P 01 

0 • 55000000P 01 0 . 5 0 2 7 5 0 2 4 0 -UL 0 .10HP0000P 01 

U .57500000D 01 C , 5 4 4 5 9 9 O 5 0 -01 P • 10IÎOOPPOC- 01 
0 , 6C T'UOL OC 0 01 0 • G(>152?2SD -01 0 1 0 0 0 0 0 0 0 0 01 
N .625000000 01 0 . 6 4 8 9 5 5 5 1 0 -01 0 LONOOGOOC 01 

0 .65T.'0(I00C") 01 0 .7L206«44N -01 n itinoooooo "1 
0 •675U0090P 01 P ,7?455')77N -01 P 1C0P3PP0I.' 01 

0 .70000CUPP 01 0 . 8 6 5 5 7 3 1 5 0 -01 0 1 2 O 9 V 0 O 1 0 1)0 

0 .7;.500('W0P 01 0 ,96357179D-U1 0 205/472BD" •01 

0 . 7 5 0 0 0 0 0 0 0 01 U .105735470 00 P 9732/3380--07 
0 .775'EOEOPO 01 U .11/693570 00 0 66S36431P-•C2 
C 80OGOCOO 0 01 U ,127084210 00 P 5 2 1 3 9 5 5 3 P - 0 2 

0 •8250P0UCP UL 0 . 1 3 9 1 0 6 2 7 0 00 P 4 4 7 6 4 794C-•02 

U .85COOOOUO 01 0 . 1 5 4 1 6 7 / 2 0 UO 0 4 053.11EB0--02 

0 . 8 7 5 0 0 0 0 0 0 01 P . 1 6 8 1 4 3 4 8 0 00 c 372407530-•02 

U .9C00CUUC0 UL C 1 £ 0 7 4 7 8 9 0 00 0 346294210- 02 
0 .925000000 Ul 0 198B44 690 00 0 33511012D-•02 
0 .95000P0G 0 01 0 .715558900 00 P 32386493D-•02 
U . 9 7 5 0 0 0 0 0 0 Ul 0 ,230785140 00 0 3 1 2 2 4 4 E 8 0 - 0 2 
0 .100U0UU00 OI P .251676700 uo 0' 309146670--02 

0 , 1C750PU0 D U2 (> .307E30Î00 00 O. 2 9 1 4 6 4 8 4 0 - 0 2 

0 1 1 5 O 0 C O C O 02 0 .374031360 UO P. 27765424C- P2 
0 • 12'50001)0 02 P 4 4 7 6 6 1 5 9 D UO 0, 252163P90- 02 
U 1 3 P O O U O O C 02 P 5 - 2 1 0 2 0 2 0 00 0. 1 E 8 0 0 5 7 8 C - 0 2 
0 1 3 7 5 0 P U C D o«; C 6 2 3 9 7 3 0 1 0 00 P. 1 5 0 9 / 4 4 2 0 - 0 2 

0 1 4 5 0 0 0 0 0 0 02 C 7 2 8 1 3 5 6 0 0 00 P. 1 2 6 9 8 2 4 6 P - U2 

0 1 5 2 5 0 C U 0 D U2 (L £ 4 1 4 9 2 5 3 0 UO 1 1 1 9 2 2 2 5 P - 02 

0 .16POOCOGD 0* 0 9 6 5 1 9 1 8 6 p 00 P. 1P301C64D- 02 
U 1 6 7 5 0 0 0 0 0 02 0 1 1 0 5 2 1 7 1 P 01 0. 9 7 1 2 2 6 0 9 0 - 03 
0 1 7 5 0 0 0 0 0 T 02 0 1 2 5 7 5 5 8 1 0 U1 O. 9 3 1 5 5 3 5 6 0 - 03 
0 1 8 2 5 0 0 U P D 0«! 0 1423 63810 01 0. 8 9 4 1 5 4 2 9 0 - 03 
0 1 9 0 0 0 0 0 C P 02 0 1 6 0 8 6 7 9 4 0 01 0. 8 7 6 3 / 6 6 3 0 - 03 
0 1 9 7 5 C 0 O 0 P 02 0 1 8 0 8 6 2 8 7 P 01 O. 8 5 8 9 5 6 8 7 P - 03 
0 2F.50CC0GC 02 0 202/11 C'/D 01 P. 8 5 1 1 6 7 5 B D - 03 
0 2 1 2 5 0 C O O D Oi 0 2 2 6 5 9 8 9 7 P 01 P. 8 4 7 3 5 5 4 7 0 - 03 
u 2 2 O 0 0 G U 0 D 02 0 2 5 2 4 4 5 3 / 0 (11 P. 8 3 9 8 4 7 4 2 0 - 03 
0 2275 00O0D 02 0. 2 R 0 4 5 ? 3 4 D 01 0 . 8 4 2 0 3 7 0 6 0 - 03 

0. 2 3 5 0 0 0 U 0 D 02 0. 310/70321' 01 0. 8 4 8 7 3 6 3 2 0 - 03 
0. 2 4 2 5 C O O O D 0* G. 3 4 3 4 2 2 0 / 0 01 P. 8 5 6 4 / 2 5 0 D - 03 
0. 2 5 0 0 0 0 0 0 0 02 0. 3 7 8 5 7 4 6 2 P 01 C. 8 6 6 4 0 4 8 8 0 - US 

NUCLEUS 

Z = 39, A = 90 

> 
.1 

HOYAU 

Z » 3 9 , A * 8 9 , 
U . 4 U O O O U O U P UL 

0 . 4 2 5 0 0 0 0 0 0 UL 

GG 

U.090Ö11400-U1 
0 . 7 4 0 1 2 4 3 1 D - 0 1 

I GG/IGN + GG + GP + G A H 

I I 

I U . 1 U 0 0 0 0 0 U D 01 I 

I O . I C Q O O O O O D 01 I 

NUCLEUS 

Z = 39, A = 89 



0.45000(!(»CD Cl 
0.475üC(i0ÜP 01 
0 • 5 PöUC'JOü D Ol 
0.525000000 Ul 
O.SSOOOOUGP Ol 
0.575DOOUOP Ol 
o.fcceoooooc o i 
0.6?5U0(H'OO Ol 
0.6VJOOOO'ID OL 
0 • 6VIOOF'O'JP OL 
0.7CPOOOUOP Ul 
P.725000UUB Ol 
U.75U00ÖUCD Ol 
0.77500l'O9D Ol 
O.Sl'OOOOl'CO Ol 
O.P2IUOCOOO UL 
G.S50000UOD Cl 
O.B7SOOOUOD Ol 
0.900001)000 01 
0.9?5000000 Ol 
0.950000000 01 
0.975C00UIP 01 
U.10000UCLD 02 
0.10/5001-00 02 
O . H S Ü O O O U D OI 
0.1225G000P 02 
0.13000000C 02 
0.177500000 02 
0.145000000 02 
0.152500000 02 
0.16000GUÜP 0£ 
0.167500001 02 
0.175000000 02 
0.18250PUOD 02 
0.19UCOOOUO 02 

0.784803070-01 
0.£?4ü9313c-01 
C . E6054 5kfcP-01 
0.49bVcß4 6P-01 
0.5177 p S3EP-01 
0.53VJ3771P-U1 
P.S662B?C4r-l'1 
0.6Pl27773fi-L'1 
0.633 5164 5P-01 
l), 6R5VS7 / VO-01 
Ü.74046225P-U1 
C.791387V8P-01 
0, E M Ï1 PÏ40-01 
0.95676964P-01 
0.1P207990P 00 
Ü.11239725p UO 
0.118932540 UO 
0.177^47960 00 
C.138V9?38P 00 
0.14879*270 UO 
C.16065514P 00 
0.169616620 00 
0.180579360 UO 
0.21531425r UO 
0.251488340 00 
C.309^72600 00 
0.370V0029P 00 
0.442787Ô0P 00 
0.52103759p UO 
0.611049820 UO 
0.7G6V7736D 00 
C,£15729460 00 
0•93885541P 00 
0.107068180 U1 
0.121884650 01 

P. 1OPOOPPOP P1 
0.10P000C0C 01 
0.1PC.000CCC- 01 
0.1COCOOOOD 01 
C.1COOOCOOO 01 
0.10COPCPOD 01 
P.10COOOCCO 01 
C.1COOQOOOO 01 
0.100GOOGOO 01 
P.1POOJOOOO 01 
P.1POOOOCOP 01 
r.ICCOOGCOD 01 
r . i c o o o o o o o 01 
P..100000000 01 
C.99999999p 00 
P.99695082p 00 
P.994040060 00 
C.985013740 00 
0.972609120 CO 
C.951943350 00 
C. 929284960 00 
P,90643666p 00 
C.892733150 00 
G•7Cf 666000 PO 
0.49E33757D. 00 
0.333181430-01 
P . 14932517P-01 
0 .98898551C -02 
0.74G814Z10-02 
P.60801P750-02 
C.50332992D-02 
C.416353360-02 
0.299526360-02 
0.209510470-02 
0.156098850-02 

NUYAU, 

Z=3V,A= 88. 
GG 

U .40UOOUUUU Ul 0 .114352920 UO u .100UOOOOD 01 

0 •425U00U00 Ol 0 ,12^837490 00 0 .100000000 01 
.4500C0U0D Ol 0 ,13057257p 00 c .130000000 01 

0 .475000000 Ol 0 .137555440 00 p , 10C000P0D 01 
0 •SOUOOOUOO Ul 0 .143804120 00 c . 10C C -OGOO 01 
0 .525000000 Ol 0 .149.551 7'P 00 0 •1OOPCOGOD 01 
0 .550000 0'OD Ol 0 .E64171ZCC-01 c . i c r o o f o o o 01 
0 • 57500I1U0O Ul 0.CÇ/6F224C-P1 n . i c r p o o c o o 01 
0 .6CCOOCUOP Ol C .936433000-01 0 . 1CCGOPOOO ('1 
0 .62500CUOO Ol 0 ,9842 p pÇlp -01 G . 1CÙOOGOOD 01 
0 •65000PPOO Ul G .10-*U586CP uo c .1CPOOOOOP 01 

0 •675POPOOD Ol 0 .110167970 00 r .10PCOCCPC U1 
0 •7COCOCOCD Cl G .117792C4D CO 0 .100000000 01 
0 .725O0UU0O (il C .125033170 00 p .lOOOOPOOP 01 

0 .75000PUOO Ol 0 .137219140 00 c .999999990 on 
0 •7750000CD Ol 0 .14 V11986D 00 0 .999937880 00 
0 .800000000 Ol 0 .159706280 00 p -99748201D 00 
0 .825000U0D Ol 0 17410754D 00 0 991148490 00 

GC./(GK+GC. + GR+GA) NUCLEUS 

Z = 39, A 



U .850000POD 01 I 0.186632250 00 0 •98P75P58P CO 
0 .875000000 01 I 0.2P3211C20 OO 0 .965464240 00 
0 •9000000UD 01 I C.217*48370 oo 0 .943930130 ro 
0 • 9 ? 5 U 0 C 0 0 0 CL I 0.228997410 00 C • 91 E.973C5 C CO 
0 .950000000 01 I C.249754200 00 0 .810306770 00 
0 .975000O0D UL I 0.270615470 UO P .45CB4326D 00 
U .10000CO0D U* I 0•2974Q311p UO C .269053100 00 
0 • 107500000 UÜ I C.37«.07905P UO C .117F902C0 00 
0 ,115000000 U i I 0,453563240 UO 0 .762248120-•01 

N U Y » U 
Z3JV.A= 8/, 

E GR, G0/(GN+GG*GP*CA) 

U .400000000 OL U .OFCOFBSJÖC -01 U .1UOUUUOOO UL 
0 .425000000 01 0 .72BFC9564P -01 0 .10COOOOOP 01 
0 .450000000 01 0 .765353860 -U1 0 • 1OCOOOPID 01 
0 •475U00U00 01 0 .79? 6P603D -01 0 .1OC'0F. GDP 01 
0 .500000000 01 0 ,82558079P -U1 0 • 10GOOOPOD 01 
0 .52500U000 01 0 .84965424P -U1 0 .1OOOOOPOD 01 
0 .550000000 01 0 .S7U22271P -U1 0 . 1OOOOOCOD 01 
0 .575000000 01 0 .£«7682540 -01 0 .1OGOOOGOO 01 
0 .600000000 PI P .902415770 -01 0 .100000000 01 
0 .6251)00000 01 0 .914/80Û2 U -01 0 .999999990 00 
U .650000000 01 0 •92310609P -01 0 .999999970 00 
0 .675U0C00D 01 0 ,52431907C -01 0 .999999950 00 
0 .70ÜUOOOOD 01 0 .54B3J926C -01 P • 9916 6P-190 00 
0 •77500000P 01 0 .5758091OC -01 C .964986960 00 
0 .75C00C00D CL 0 .61237468P -01 0 .922620390 00 
0 •775O0CO00 01 0 .6501J6840 -01 0 .862309280 00 
0 .8CUOOOOOP 01 0 .710014060 -U1 0 .795856520 co 
0 .825000000 01 Q .776003300 -01 0 .734255910 00 
0 • 85O00POU0 01 0 .B387859/C-01 0 .683444760 00 
0 .875000000 01 0.927389800 -01 0 •651169760 I/O 
0 9GOOOUOOP 01 0 ,10074p70D 00 0 .575202570 00 
0 .925000000 01 0 .111885940 00 0 .479653740 00 
0 •95000UUOD 01 0 .121580200 uo 0 .393259130 00 
0 975000UUD 01 0 .134767560 00 0 .330554720 00 
0 ,100000000 Oi 0 .145V68140 00 0 .292725770 00 

NUCLEUS 

Z = 39, A.= 8? 

> I 
M 
Od 



U K l i ü U r f S P H O T O N S E T A L P H A S 

G P 

0 .400000 UUU Ol 0. 0 
0 ,4?b00Uu0D 01 0. 0 u ,4SUUO<>UOO Ol 0 0 
0 .475000000 01 0. 0 0 .5COOOOOOD Ul 0. 0 0 ,5?Sg00'J03 Ol 0. 0 3 .550000000 Ol 0. 0 0 .575000000 Ol 0. 0 
0 .6C OOOOOOO Ol 0. 0 0 .6?500000D Ol 0. 0 
0 .650000JUD Ol 0. 0 u .675000000 Ol 0. 0 u .700000000 Ol 0. 0 
u •7?5ÜOOOOO Ul 0. 0 
0 .750000000 Ol 0. 0 0 .775000000 Ol 0. 3/03Ü9Ü3D- 11 
0 .BOOOOOOUO Ol 0. 426912530-10 0 .«25000000 01 0. 14433366P-09 
0 .350000000 Ol 0. 319001750-•09 u •97500000D 01 0. 412398340- 04 0 .'OOOOOO'JD 01 0. 25JÖ9804P-U3 0 .925000000 01 0. 6S8040S2D- 03 II .950000000 01 0. 13V423V9D-02 0 .975J00ÜU0 Ol 0. 26<J42622P-02 0 .100000000 02 n. 440082340- 02 
0 .10/500000 02 0. 12U69155G-U1 •115000000 02 0. 490646000-01 
» .122500005 01 0. II'.OR97«O 00 0 . 1 3 ' j o o c o u a 02 0. 234305060 00 0 .137500000 0«! 0. 420146305 00 
0 145IJ0OUOD Oi 0. 7p /0794 3 p 00 
0 • i S Z S o o o n n 02 0. " 1242597 o U1 
0 .163000000 04 0. 1711.95410 01 1.1 .16/bOOOOP 02 0. 28027851o 01 
0 . 175P0POPP 02 0. 44/251*90 IM 
c . lEtSüOOOD lit' o. 72461153p 01 
0 .19U00UU00 02 0. 11671839c 02 0 ."|97500u0D 02 0. 17S20790D 02 0 .205000000 02 0. 259784520 o2 
0 . 2 1 2 5 0 0 0 0 a 02 0 . 35409505p 02 1) .220000000 02 0. 4825263 00 U2 a .22750001)0 02 0. 6443376/0 U2 0 .235000001 Ü i 0. 321503680 02 
0 242500000 02 0. 1 0 5 0 3 7 2 u 0 U3 
0 .25'}000000 02 0. 132438090 03 

NOYAU I E X GP I 
3V.A= SV. I I I I 0.400000000 Ul i u.u I I 0.425000UÜP Ol I 0.0 I 



PROTON AND ALPHA WIDTHS 

G»-/ IGN»GG»GP+GA) i 

U.O 
0.0 
0 . 0 
0.0 
0 . 0 
0.0 
0 . 0 
0.0 
0.0 
0 . 0 
0.0 
0.0 
0.0 
0 . 0 
0 . 0 
O.2i3foo630-12 
0.17515161D-11 
0.464469V0D-11 
0.836665810-11 
0.914495460-06 
0.480494630-05 
0.115954540-04 
0.209476270-04 
0 « 3631/2050-04 

0.5 4 05/445D—04 
Q.1UZV512D-C3 
0.363637320-03 
0.642657860—03 
0.82786201O-03 
0.103108930-02 
0.123415030-02 
0.14953154D-&2 
0.183029440-02 
0.24429S930-C2 
0.33130773(1-02 
0.45523741D-C2 
0.63585Ö63O-02 
0.832100160-02 
0.109081440-01 
0.132412540-01 
0.1605291fû-01 
0.193457540-01 
0.224359990-01 
0.261956010-01 
0.303097460-01 

GA/(GN+GG*GF+GA> 

O.O 
0.0 
O.C 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.K253523C-3B 
0". 67506559D-37 
0 .2''329T94 0-36 
C.7Ï-212164C-37 
0.4C?a8ï04o-22 
C.346966C9r-21 
0.760722750-21 
0.126017040-20 
0.1 '-1747870-15 
0.202978500-14 
O.SK76pi49D-14 
0.109973200-13 
0.17039562D-11 
0.223590 200-10 
0.637667230-10 
O•11932718 0-09 
0.3*0286660-09 
0.492848670-08 
0.3'Kl 7 933C-07 
0.1̂ 2508020-06 
0.583446700-06 
0.126751680-05 
0.203099250-05 
0.129937970-04 
0.jraJ4970C-fl4 
0.54993994o-p4 
0.7937r-492D-p4 
0.110576 5£p-c3 
0.141182220-03 
0.168982310-03 
0.236505960-03 
0.3C497H550-03 
0.403709300-03 
0.495823180-03 
0.559133290-03 
0.627249190-03 

NUCLEUS 

Z = 3 9 , A = 9 0 

> 
.1 

g J 7 ( g n + g g + g p + g i o i g a / ( g n + g g + g p + g a ) I N U C L E U S 

I -Z = 3 9 , A = 8 9 
0.0 z 0,0 1 
0 . 0 i 0 . 0 : 



0.45000nunD Ol 
0.4750n0ui'0 t'I H.5?ÜOOt»)V3 Ol 0.5?i000u00 Ul O.550O0OUOO Ul 0.57500000" Ol 0.6nC00lHI0n Ol 
n.6?5000u0D m O.&SUOOOtlOD Ul 
0 ,675000000 Ul O,7O')000U0D Ol 
0.7P500l)000 Ol 
0.750000UU0 Ol 
0.77S00UUU0 «1 0.8000001100 01 
0.875000U0D Ol 
0.P5PU0CU0D Ol 
0.87500PUOO Ol 0• 9CMJOOCUOO Ol 
0 - 9 2 5 0 0 0 0 0 D Ol 
0.95UOOUUOD 01 
0 • 975COOUÜD Ol 
0.1rCOOO')UP 02 U. 1C'iOOUOD 02 
0.115POOUOO 02 
0.1?2SOO'»OD 02 
o.iîaooi'ooo o2 0.13'5Po»0P 02 C.HbOCO'.'CO 0 2 O.1525G0UUD 02 0.160001MIUD 02 
0• 167S00"0D 02 0.175(>0U'»U0 02 U.1825001)00 02 U.19000UO00 02 

0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
o .o 0.0 
n . i a / n i z ö v o - i o 0.121546330-U9 9.4080<?44B-U9 0.895229660-09 U.11'»ü4i!,290-0J 0.7130ÔC-380-U3 0.194359100-02 0.391434150-02 0.75113S183-02 0.12240463D-U1 0.1750F,005P-01 0.216976120-01 0.385161153-01 0. 2304(5(.870 00 0.5P815C53D 00 I).93VP3C580 00 0.15 713 0071 01 0.23̂ 826380 01 0.355094*30 U1 0.5154J?A1D U1 0.755395210 01 0.114845140 02 
0.180153233 02 0.28102396D 02 

O.P 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 
0.0 0.0 O.n 0.136232410-J9 0.141036050-P3 0.42647920D-C3 0•8701696SD-G8 0.104917550-02 0.595993740-02 0.149862530-01 0.273908850-01 0.48056649,1-01 0.7071S041D-01 0.935633410-01 0.107266350 00 0.291334000 00 0.468559810 00 0.546550340-01 0.37S0S552C-C1 0.350'8C910-01 0.344669533-01 0• 353J28360-01 0.365925010-01 0.385558380-01 0.366404100-01 0.352522920-01 0.360678520-01 

M)TAU 
Z=3V.A= 88, 

E GP Gl'/CGN+GG + GP+GA) 
U.4 0 0 UUUUUU U 1 o.u U.O 0.425000O00 Ol n.o 0.0 0.4S')U0ü»U0 Ol P.O 0.0 0.47500OUOO Ol 0.0 0.0 
o.5Piiooouoo Ol P.O 0.0 0.525COOUOO ul 0.0 0.0 0. 55l'OOOI'PO Ol 0.0 0.0 
0 • 5750OOUOÜ 01 0.0 0.0 0.6CDOOO')UO Ol 0.0 0.0 0.625POPHOO Ol 0.0 0.0 0.65CC-OCOOD Ol 0.0 o.n 0.67500UU0P Ul o.i43yoif>u-12 0.13062U310-11 0.7POOOUUOD Ol P.S33634B0D-10 0.453031290-09 0.7250COUOO Ul 0.298441900-09 0.235690180-03 
0.75i;i)0PUÜI> 01 0.81031401D-U9 0.590525490-08 P.775COOOOO Ol 0.9?O32515D-05 0.621156430-04 0.800000000 Ol 0.403153330-03 0.251798610-02 O.8250OOUOD Ol 0.155487850-02 0.885151500-02 

0.0 0.0 0.0 0.0 0.0 O.n 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7374547VO-40 0.175193520-37 0.627529410-37 0.155084560-36 0.271234 510-21 0.3">4538500-20 0.315266180-19 0•7'4667780-19 0.35 0 2334 71-14 0.957949993-12 0.473101063-08 0.V-327708D-C8 0,423483420-08 0.4O25n?98c-C7 0.343Î7157&-C6 0.1 fi4oo32D-05 0,295023830-05 0.570695473-05 0,1̂ 6319670-04 0.508902880-04 0.843548920-04 

GA/<GN*GG+GP+GA)t 
0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.C 0.0 
o . o 0.0 0.0 0.134522120-39 0.411306180-37 0.207982220-36 
0.517932500-36 0.484262360-21 0.272569970-19 

NUCLEUS 

Z = 39, A = 88 

> 



o.s51 coriior ui 
0.875C<Hii0D Ul 
Û.Çfl'CCl «CD Iii 
H.92500000P 01 
U.95OU0OÜO0 01 
0.97500000D Oï 
0.10000000P 1)2 
0.1C/5GGOGO 02 
0.11500ÖO0D 02 

l\36ft1«?29P-0? 
P.7209C912C-U2 
C . W ' T i S-ä u c - n 
0.201904710-01 
U. 277903/10-01 
0.369430990-01 
0.576127970-01 
0.213994720 00 
0.507184100 00 

P.192414220-01 
0.34 5357640-01 
P.Ŝ 'Ci'Ve/pc-OI 
0 . 8102°9 5JÛ-C1 
0.9016j553p-01 
0.615552460-01 
0.521208450-01 
0.674399740-01 
0.832362110-01 

P.105836750-18 
P.?431179tp-18 
p. 53165756C-14 
0.425040420-12 
0.1321R730L-11 
0.174275340-11 
0.361098150-10 
0.'5S2300990-08 
0.1S2S13820-07 

NOYAU 
2=39.A= 87, 

E GP Gf/tGN + GG + GP + GAl I GA/fGN+GG+GP*5A)t 

0 400000000 01 0 0 0.0 
i 
I 0.0 I 

0 425000000 01 l) 0 0.0 I 0.0 I 
V 450000 000 01 0 0 0.0 I 0.0 I 

0 4750POOOD 01 0 0 0.0 I 0.0 T 
0 5CPUOOPOO 01 .1 Q 0.0 I 0.0 I 
p 525PPOOPO '.H C 0 0.0 I 0.0 I 
0 55t'OOOl'U> 01 p 0 0.0 I 0.0 I 
0. 5750CPCC0 01 0 0 0.0 I 0.0 
0. 6PPOCOOOD 01 0 11 /.ti8t,040 — U9 0.1iûo34i10 -08 I 0.0 I 
0. 6?5ü00OPO 01 0. 83J69229P -09 0.910264400 -08 I 0.0 I 
0. 65POOOOCP 01 0. 2349623<.r -OB C. 25398423t) -07 I 0.35416061D -39 I 
0. 675000OC0 01 0. 259195820-08 0 • 4938765 20-07 I (1.1P7272P50 -.16 I 
V. 7PUC0C00P 01 0. 46U695V5C-03 0.833180990-02 i 0.543607370 -36 I 
c. 7750COOÜO Cl 0. 20092331P -02 0.350130360 - 0 1 1 0.133962050 -35 1 
p. 75CPP0OPP 01 0. 513594890 -02 0.7737960/0-01 I 0.116657250 -20 I 
0. 775COOOOO 01 0. 9F604962C -02 0.131690720 00 I 0.623309250 -19 I 
c. PlH'OOOOOO 01 0. 1HZ12164D -01 0.20414348D OP 1 0.214958629 -18 I 
p. F 2 H O O O O P 01 0. 2M1H5344P-01 0.265744090 00 I 0.450939333 -18 I 
G. 850000000 01 0. 38050556c—01 0.316555240 o o : 0.379611300 -14 I 
0. P7it)OUOCO 01 0. 49b6C073D -01 0.348b3024o 00 1 0.65/31863p -1? I 
c. 90POOOOOD 01 0. 74J9F816P-01 0.42479743O 00 I 0 . 2 n 1 o 5 6 3 4 & -11 I 
0. 92 5 GOGOOD 01 0. 1 2 1 3 7 6 0 4 0 00 0.52034626p 00 I 0.3C15208B0 -11 ; 
0. 9 51' 0 0 0110 0 01 0. 187580320 00 0.606740370 0 0 z 0.1C66661Ö0 -09 I 
0. 97500OOPD 01 0. 27293365B UO 0.66944527p 00 l 0. '436049260 -OB I 
0. 1OOCOOOCD 0<! 0. 352683330 VO 0.70727422p 0 0 î 0.130502960 -07 I 

NUCLEUS 

2 = 39, A = 87 

* SECTIONS EFFICACES U V F R 5 E S 
•FT**************************** 

INVERSE CROSS-SECTIONS 

VALEURS TE LAGRANGE 

EPS SIGKA EPS SIGMA EPS SIGHA 

O.9OOÔ0POPO 02 
0,0 0.0 0,1 OUOOUUUD' -02 u .653400000 CI 0 . î r o m c o G - " C ? P.3246CGC GO Cl 
0.100000000-•01 U.256600000 01 0. 5POOOOOOO-Ol 0 .2213C0000 Gl C •ICGGGOCGn CG G.24620KOOO 01 
0.200000000 00 U.23J2000UD 1)1 0.300000000 00 0 .2961.00000 01 0 .40000000(1 00 0.29460(1000 01 
O . S o O O O O O C O 00 0.28 / iOOOUD 01 0.6C009000D 00 0 .27533C000 01 0 .SCOOOOCOn CP 0.250000000 01 
0.100POOPCO 01 (I.23230000P 01 0.200000000 01 0 .225800000 01 0 .30000000* 01 0.21B50POOD 01 
o . 4 o o o n o o c o 01 U.1924Ç000D 01 0.500000000 p i 0 .177000000 01 0 . 6 p n o o n o n n 01 C .1707(50000 01 

> l 



0 • 7 0 0 0 0 0 0 0 0 01 
0 .10000CCCO 02 
0.16UOCOOOO u2 
0 . 8 9 0 0 0 0 0 0 5 02 
0 . 0 
O.IUUOOUUl.D-01 
0 . 2 0 0 0 0 0 0 C 0 00 
0.500COOOCO CO 
0.100000000 01 
O.'OOCOCOCO 01 
O.TOOOOPOCO 01 
0.1000PCOCO 02 
O.UCOOOOCD 02 
0 . 8 8 0 0 0 0 0 C D 02 
O.U 
0.10000000U-U1 
0 . 4 0 0 0 0 0 0 C O - 0 1 
0 . 7 0 0 0 0 0 0 C O - 0 1 
O.1B0PC0CO3 00 
0 . 4 0 0 0 0 0 0 0 0 00 
0 . 7 0 0 0 0 0 0 0 0 00 
o . i c o c o o o c a o i 
0 . 2 5 0 0 0 0 0 1 » 01 
o . s o o o n o n o o o i 
O.BOOOOOOCO 01 
0 . 1 2 0 0 0 0 0 C D 02 
0.18000 (1(100 02 
0 . 8 7 0 0 0 0 0 0 0 02 
0 . 0 
O. IUOOCOOl 'U-01 
0 . 4 0 0 0 0 0 0 C D - 0 1 
0 . 7 0 0 0 0 0 0 C D - C 1 
0 .10U0G00CP 00 
0.400000000 00 
0 . 7 p 0 0 0 ( 1 0 0 0 oo 
p . i r o c r c c r o i»i 
C.2500COOCO 01 
0.5(100011(100 01 
3.Ö000C000O oi 
o . i 2 i ) o n n o c o o2 
O.ICOOOOOCD 02 

0 .170000000 01 
0 .173300000 01 
u .1535C00y0 01 

y ,u 
y •25boyoooD 01 
u .2fl32Q0gil0 01 
0 • 287500000 01 
0 ,7323COOOO 01 
0 .1924C0OOD 01 
u •17UCÜ0UUD 01 

0 .173300000 01 
u .153500000 01 

U .0 

V .250<.yuoyD 01 
y • 2OÖ200 l'UO 01 
u .2164000(10 01 
u • ??8/C OOl'O 01 
y .27450001)0 01 
0 .250200000 01 
u .223V0CCU3 C1 
u .2246GOOUO 01 
y .17S8000U3 01 
u .173300000 01 

0 •159500OU0 01 
y .15230000P 01 

y . 0 
0 . 25B<.üOyyO 01 
y .208200000 01 
c .2164GC0PD 01 

0 .228700000 01 
0 .2745 000 OD 01 
0 .?5u2ocoon 01 
c .??39p(.|i(lP pi 

0 .2r4fcci;i'o ci 
u .IVbhOUUilO ul 

0 .17330000D 0". 
(! .isyioouoo 01 
V .1523 OOUU 0 01 

0.5COOOOOOI) 01 
C.17ÜOOOOOD 02 
0.1SOOOOOOD 02 

u.iouoououo-o<; 
0.500000000-01 
O.ÏOOOOOOCO 00 
0.600000003 00 
0.200000003 oi 
0.500000000 oi 
O.EOOOOPOCD 01 
0.1700000QO 02 
0.1̂ 00 00003 02 

0.1UUUOOUUO-02 
0 . 2 0 0 0 0 0 0 0 0 - 0 1 
0.500000003-01 
o.toopooooo-oi 
0.7POPOOOUO 00 
0•500000000 00 
o.scuoooooo oo 
0.150000000 01 
0.300000000 01 
0.600000000 01 
0.90ÜOOOPOD 01 
O.UUOOOOOD 07 
0.200000000 02 

0.1PUU0UUUD-U2 
0.20O0O00C0-01 
0.500000003-01 
0 . 6 0 0 0 0 0 0 0 0 - 0 1 
0.200000000 00 
0.500000000 00 
0.800000000 00 
0.150pn()00D 01 
C.?PoncoooP oi 
(j.60OH[)t»G0O <11 

0.90000000D oi 
U.1400000UO o2 
Q.70000000D 02 

0 .174400000 01 
0 .159700000 01 
0 .153500000 01 

0 .653C.C0GCD 01 

0 .221300000 01 
g » Î 9660ÛC0D 01 
0 .275330000 01 
0 .225800000 01 
G .177000000 01 
0 .174/,00000 C1 

0 .159700000 01 
0 .153500.100 01 

0 .67U49830P 01 

0 .2iv ; o o c o o 01 
0 .209700000 01 
0 . 2 7 « 4 o o o u 3 01 
0 . ? f cpBoo003 01 
0 . 2 7 0 0 0 0 0 0 0 01 
0 .240100003 01 
0 •211400COD 01 
0 .218500OOP 01 
0 .16990000» 01 
0 . 1 7 1 3 0 0 C 0 P 01 
0 •153800003 01 
0 .15090CC00 01 

u .670498300 01 
0 .219900000 01 
0 • 7C-970000D 01 

0 •2204COOOO 01 
0 .?AO£ûOOOB 01 

0 . 270POOOOO 01 
0 .240100003 01 
0 .211^.00003 01 

0 •21ÖSOPOOP 01 
0 .1691011(100 (11 
0 .17*'JOOOOU 01 
0 .153800003 01 
0 .150900003 01 

O.'POOPIIMOD 01 
o . l ' o o o o n o p 02 
0.20000000" 02 

0.5C0G00')0P-U2 
O.ICOOCO'IOP 00 
C.tCOOtCCOn OC 
O.BCOGOICOr» 00 
0.3C0001GJP 01 
0.6(.OOCi."OOn Q1 
0.9C0G0GCPP 01 
C.I'OOOPOC-P 02 
0.2CPP0(!0(.H 02 

0.5GOOOUOOP-Ü2 
o.3coopnnpprCi 
0.6COO<1<1GO(>-O1 
0.9p0000u0r>-01 
0.300000(10° 00 
0.60P0CnPPi 00 
0.9000GGtK-n 00 
0.2COOOOC-OP 01 
0.400000r-0n 01 
o.vooooncon oi 
0 . 1 0 0 0 0 0 0 0 ( 1 02 
0.160000P0O 02 

o . 5 o o c e r G o o - o 2 
0.300000''0n-01 
C.60GOOCPOP-01 
o . 9 o n o o c c o p - o i 
o . î n o o o r o o n oo 
o . 6 o o o n ' i o o n oo 
0.90000CGOP 00 
0.20000pc0n 01 
o . 4 n o o o i o o f > o i 

n̂ nooinnnn 01 
G.IOOOSJVON G? 
u . i ^ o o o o u o n o 2 

0.1/421)0000 01 
0.153576000 oi 
0.151600000 01 

0.324600000 01 
0.2462cr000 01 
G. 2946(11)003 01 
0.250C00300 01 
Q.21S50000C 01 
0.17G700C0 0 01 
0.1742P0O0D 01 
G.153876000 01 
0.151E00003 01 

0.328600300 01 
0.21CCP00P0 G1 
0.212700000 01 
0.224600000 oi 
0.77420PGOO 01 
0.260500000 Cl 
P.2313PPCGB 01 
0.?2fi40PC0O 01 
G.1?4c00000 01 
0.1712CCOOO 01 
0.1679P0Q0O 01 
0.1522GOP0O 01 

0.328ÖG0300 01 
0.210000000 01 
0.212700000 Gl 
G.22460000D 01 
0.27420POOO 01 
0.2*0500000 01 
Q.23130(1000 01 
0.270400003 01 
0.194CC0003 01 
n.,?1?.n')n03. Ql 
0.1Ô79C03J3 01 
0.1S22CGOÛO 01 



ROZES Of SEFjmiUK LUS KfcUTPUH»-m>TUN$-.Al?hAS NEUTRON-PROTON-ALPHA SEPARATION EîiEBGIES 

NOYAU Z=3V.Ar ?0. 

NOYAU Z=3V.A= 69. 

NOYAU Z=3V.A= B8. 

NOYAU Z=3V.A= ?/, 

ENt-HGIES DE PAJKI'IÇ 

PC 90.) = 0.0 

p( 3 a . ) = o . o 

s= O.ÄiOOOD Cl 

S= 0.1K.6SD 0? 

S= 0.93/600 C1 

S= G.1181ÇD 02 

SP= 

SP: 

S?= 

SPz 

PC &V,J= 

PC 87.)= 

: U.rStMD 01 

: 0.70C-72D 01 

: 0 . 6 7 1 2 0 0 01 

0.57*400 V 

O.VSGtiOOOUO 0C> 

0.146000000 01 

S»= U.&1610D 01 

SA=. 0.79i00C Cl 

SA= 0.696000 01 

SA= 0.f4600P 0* 

PAIRING ENERGIES 

GG'5T= O.Bl7Cnt>-01 

Gt/CT = O-ïi^iO? 00 

GR/6T= C.?t1E4i> OC 

cc/Gr= r.?/.srnr> oc 

PAHAHfcTRES Ofc OEHSITU Ofc NjVtAUX CALCULES 

FOR'IE iyP(i.*SSRTH>A'U;)/L'»*1 .5 

CALCULATED LEVEL DENSITY PARAMETERS 

PAC 90.)= O.IOUtl'OOOO 02 

PAC 38.) = 0.9562P000D 01 

PAC BV.js 

PAC 87.) = 

u.tviùuuQOD un 

0.96S60000D 01 

ENtKOIÉS DE TRAMSlTIQN**roprE EXPCCE-EOI/T)**CALCULEES 

EH C 90.)=-•C.11S700000 .01 EOC 89.)=-0.118100000 00 

EOC 83.)=-•0.15V10000D 01 EOC 87.) = 0.61030003c 00 

£1 C 90.) = C.4ie>7oo0uo 01 E1C 89.) = 0.51150000D 01 

EU 8S.; = O.SSYOOOOSD 01 E1C 87.) = 0.670360000 01 

TRANSITION ENERGIES 

TEMftHATURES DES NOYAUX CALCULEES 
»»«A****************************** 

tc 90.)= .o.sŝ ocoud oo 

TC 33.)= 0.92S900UUD 00 

CALCULATED NUCLEAR TEMPERATURES 

Tt 89.) = 

T( 87.)= 

Q.9UU100QOD UO 

0,832370000 CC. 



SPECTKE NORMALISE OES NEUTRONS DE L» REACTION A L ENlpGlE INCIDENTE E= O . U O U O C 02 N O R M A L I Z E D N E U T R O N S P E C T R U M P R O M ( I , 2 N ) 

0 .0 
0 ,24i/aD 00 
0 .485390 00 
0 .728090 
•97p79P 

00 
.3 
.728090 
•97p79P 00 

c .1213SP 01 
0 .145620 0 1 
0 .169890 01 
0 .194160 01 

0 .21843D 0 1 
r .242700 0 1 
0 .2669/0 01 
0 .291243 0 1 
G • 31551D 01 
0 .3397*D ni 

0 •364g4D 0 1 
9.388310 0 1 
0 .412530 0 1 
0 • 436P 50 0 1 
0 .4611 2D 0 1 
0 . «.85390 0 1 
P .509660 0 1 
G .533910 0 1 
0 .550230 0 1 
0 .5824/0 0 1 
0 .606740 0 1 
0 .631010 0 1 
0 .655230 ai 
0.679550 0 1 
0 .7038*0 Ol 
0 ./280'

,0 0 1 
0 .752360 0 1 
0 .7/6630 0 1 
0 .500901) 0 1 
0 .325!7o 0 1 
0 .849440 0 1 
0 .373710 0 1 
0 .397930 Ol 
0 .922250 01 
0 .946520 0 1 
0 .97 o79o <11 

0 .995 060 0 1 
0 .101930 02 
0 •10436p 02 
0 .106790 02 
0 .109210 02 
0 .111640 o2 

0 . n 4 0 / n 02 
0 .116490 02 
0 .11892n 02 
0 ,12135p 02 
0 .12378P 02 
0 .1262uD 02 
0 .128630 02 
0 . H l D O D 02 
0 .133480 02 
0 .135910 02 

M5) 
0 .0 
P . 9 / 0 V U U - U 1 
G . 1 9 5 3 2 0 uo 
0 . 2 4 5 7 3 0 00 
0 . 2 5 4 0 5 0 00 
0.36211» 00 
0 . 2 6 6 5 2 0 00 
G.2 7 0 9 5 0 00 
0.201.860 po 
C . 2 5 1 2 8 0 00 
0 . 2 3 7 2 4 0 po 
0 . 2 1 9 4 5 0 00 
0 . 2 3 1 6 7 0 oo 
0 . 1 8 1 7 6 0 00 
0 .161 )650 oo 
0 . 1 ' 0 3 2 0 oo 
0 . 1 2 3 7 9 0 00 
G. 1 0 7 2 7 0 00 
C . 9 3 7 8 6 0 - 0 1 
0 . 8 1 6 3 6 0 - 0 1 
0 . 7 0 2 3 6 0 - 3 1 
0 . 6 1 4 6 5 0 - 0 1 
C . 526940 -1 )1 
0 . 4 5 8 6 1 0 - 0 1 
0.396740-01 
C. 339780 -1 )1 
0 . 2 9 5 5 8 0 - 0 1 
0 . 2 5 1 3 9 0 - 0 1 
0.217780-11 
0 . 1 3 6 7 3 0 - 0 1 
0 . 1 5 8 9 1 0 - 0 1 
0 . 1 3 7 5 4 0 - 0 1 
0.116210-31 
0 . 9 9 8 Ï 2 U - I J 2 
0 . 8 4 3 6 3 0 - 0 2 
0 . 7 0 6 6 4 U - 3 2 
0 . 5 ^ 3 7 6 0 - 0 2 

0.4S938U-02 
0 . 4 1 4 9 5 0 - 0 2 
0 . 3 4 3 p 5 D - ' i 2 
0.2S2200-02 
0 . 2 3 5 1 4 0 - 0 2 
0.18ÏDB0-02 
0.15/140-02 
0 . 1 26470- . ' )2 
0 . 1 J 1 7 1 0 - 0 2 
0 . 8 2 2 5 2 0 - 0 3 
0.63o29o-o3 
0 . 5 1 8 7 9 0 - 0 3 
0 . 4 0 / 2 8 0 - 0 3 
0 . 3 2 1 4 4 0 - 0 3 
0 . 2 5 6 6 8 0 - 0 3 
0 . 1 9 2 5 0 0 - 0 3 
0 . 1 3 6 8 4 0 - 0 3 
0 . 8 1 1 7 5 0 - 0 4 
0 . 5 2 7 4 2 0 - 0 4 
0 . 4 1 6 4 0 0 - 0 4 

£ 

0 • 606/40—Ul 
0 .303370 00 
0.5460/0 00 
0.788/60 00 
0 .103150 0 1 
0 .12/420 01 

0 .15169D 01 
0 .17596P 01 
0 .200*220" 01 

0 .724490 01 
0 •243/6D 01 
0 •273p3P 01 

0 .297300 01 
0 .321570 01 
0 .345840 01 

0 .370110 01 
0 .394380 a i 
0 .414650 0 1 
0 .442920 0 1 
0 •46719t 0 1 
0 .491460 0 1 
0-315730 31 
0 •540PO0 0 1 
0 .564^70 01 
0 .583540 0 1 
0 .612810 0 1 
0 .437C8D 0 1 
0 .661350 01 
0 .685620 01 
0 .709S9D 0 1 
0 .734160 0 1 
0 .758450 01 
0 .7827*0 0 1 
0 .ÎUÛ97D 0 1 
0 .33124D 0 1 
0 .355510 0 1 
0 . 3 7 9 7 3 0 0 1 
3 .904040 01 
0 .928310 01 

0 .9525=0 0 1 
0 .776550 O l 
0 .100110 02 
0 •10254D 02 
0 , 10497p 02 

0 .10/390 02 
0 .109820 02 
0 • 11225D 02 
0 . 1 1 4 6 7 B 02 
0 .11/100 02 
0 ,11953D 0 2 
0 .121940 02 
0 .124330 02 
0 ,126810 02 
0-• 12924D 0 2 
0 .131660 02 
u .134090 02 
0 . 1 3 6 5 2 0 02 

Kit) 
a 2 4 4 2 2 0 - 0 1 
0 122110 O l ' 
0 219720 O O 
0 24785D 00 
0 256120 00 
Q Z63210 O G 
0 267620 00 
0 272040 O O 
3 261460 C O 
0 247890 00 

0 232800 0 0 
0 215U1D O C 
0 197220 O C 
C 176480 OC 
0 15 5380 00 
0 136190 00 
0 119660 00 

0 103140 PO 

0 907480- Ol 
0 785980- 01 
0 680430- 01 
0 592733- 01 
0 515023- 01 
0 443140- 01 
0 3312/3- 01 
0 323/30- 01 
0 284540- 01 

0 241070- 01 

0 210320- 0 1 
0 1789/3- 01 

0 153570- 01 
0 132220- 01 
0 111520- Ol 

0 940020-02 

0 8o463o- 0 2 

0 679540- 0 2 
0 5711/0- 02 
0 46887D- 02 

0 396970- 02 

0 325näD-o2 
0 27Q430- 02 
0 22337D-02 

0 130000- 0 2 
0 149523-02 

0 119o50- 02 

0 96B42D- 03 
0 ' 773330- 03 

0 4p241D-Q3 

0 4?()910- 03 

0 379410- 03 
0 3(15400- 03 

0 240450- 03 

0 1/Ü590- o - s 
0 122920- 03 
0 677.580- 04 

0 4996/0- 04 

0 38864D- 04 

f 
U. ItViSC- 00 
0. 364040 00 
0. &0674D PO 
0. 849440 00 
0. 10921 & Ol 
0. 133460 Ol 
0. 15 775 P 0 1 
0. U 2 C 2 D 01 
0, 20679D 0 1 
0, 73654t 0 1 
0. 254B3C 0 1 
0. 2791OC 0 1 
0. 3C33/P 01 
C. 377440 C1 
0. 3 5191D 01 
0. 37618C Gl 
0. 4C045D 01 
0. 424720 01 
0. 44899p 01 
0. 47326P 01 
0. 49/530 01 
0. 52180D 0 1 
0. 5460/P 01 
0. 57 0343 01 
0. 594610 01 
0, 618*«0 01 
0 . 643150 01 
0. 667420 01 
0. 69149D 01 
0. 71594s 01 
0. 7 4 0 2 2 0 0 1 
0. 7644VD 01 
3. 736763 01 
0. 813fl3p 01 

o. 83730C Gl 
0, 86I5'0 01 
0. 055340 01 
0. 91 pi 1C 01 
0. 93438c 01 
0. 95365s 01 
0, 9Ö292D 01 
0, 1C072C 02 
0. 10215C 0 2 
0. 1C5570 02 
0. 13800D 02 
0. 11Q43D 02 
0, 112350 02 
0 . 11523c 02 
3. 117710 02 
0. 12Q13Q 02 
0 . 122560 02 
0. 12499D 02 
0 . 127420 02 
0 . 12984c 02 
0. 132270 02 
0 . 134700 0 2 
0 . 137120 0 2 

!(F) 
0 .<.t6460~01 
0.146520 00 
0.741640 00 
0.249920 00 
0.750190 00 
0.764310 00 
0.768730 00 
0.27164? 00 
0.2SÜC7E 00 
0.744500 00 
0-72&35D 00 
0. 210560 00 
P.192J1C on 
C.171210 GO 
0.150110 OC 
0.l320tD 00 
0.11552D 00 
0.998670-01 
0.87711C-P-. 

0.75560C-01 
0.656510-01 
0 . 5 7 0 3 p D - f l 
0.459550-01 
0.4 27680-0". 
0.365800-01 
0.317670-01 
0.2/3490-C1 
0.23331D-P1 
0.2S22tD-ni 
0.1/1200-01 
0.14324D-01 
0.126890-01 
0.13/640-01 
0.921220-02 
0.766p3D"02 
0.652450-02 
0.554G70-Q2 
0.45C690-02 
O.3f9000"02 
0.30711D-02 
0 . 2 5 S 6 7 C - 0 2 
0 . 2 1 1 6 1 0 - 0 2 
0 . 1 7 2 3 8 0 - 0 2 
0 . 1 4 1 9 1 0 - 0 2 
0 . 1 1 1 4 3 0 - 0 2 
0.9l77ED-p3 
0.77525D-Q3 
0 . 5 / 4 5 4 0 - 0 3 
0.463p3C~o3 
0.354120-03 
0.23916D-03 
0.224210-03 
0.144670-03 
0.1C9010—03 
0.532940-04 
0.471910-04 
0.34088D-04 

E 
0 •-S2C7D 00 
P .i?47?P pp 
0 CO 
(J .«15110 00 
0 .-157»P 01 
0 .»3955D P1 

<> . • d 3 f ? 0 C1 
(> .lfSC9? 01 
0 .712310 C1 
0 .736630 G1 
p •?6o9pD P1 
(1 .785170 C1 
f. .*P944P 0.1 
(J .»I371C PI 
G •T5?9ÖO C1 
0 .'E225P 01 
C .4 065?p 01 
0 .4 3079D C1 
0 .4 5SC6P 01 
0 .479330 C1 
0 C1 
c .'.TT f7P C-1 
0 • S5213D 01 
G 0-1 
P -ACOi 73 C1 
c .474940 C1 
0 .A49210 01 
c .*734?D C1 
c .(>97750 01 
p •722CPD 01 
c .746790 C1 
G .77r5cP C1 
0 .794530 C1 
p •P1Ï13P :i 

0 .R4337D G1 

0 .»6/640 01 
0 .B91910 C1 
0 .01413D Î1 
0 ,C4Q4SD 01 
t .C647?D C1 
0.9E899D PI 
0 .101330 C7 
P .101750 C ? 

c 
0 .1P 861D c? 
0 .111C30 C7 
0 .1134/0 C2 
c .115Po 0 PP 
0 .11531P C2 

G .170740 02 
9 .123170 02 
0 .175600 C2 
G .173020 02 
C .131450 02 
0 .132880 02 
0 .135300 02 
0 .137730 07 

\Ct) 
C.737690-01 
G-I7n920 00 
0.243/10 00 
P.251963 OD 
0.?6r.25D 00 
0.765420 00 
0.769630 00 
C.2f.S«;5D CO 
o.ji'.ua oo 
0 . 2 4 1 U D 00 
P .723900 00 
0.706113 00 
n. 187Q30 OC 
C.165930 00 
0.144c'3D OP 
0.127920 oc 
0.111403 00 
0.96*240-01 

D.E 46730-01 
C. '2523D-01 
0,t345ED-01 
0.54SÈ/D-01 
0.474CS3-01 
0.412210-01 
P.35CÔ3D-01 
C.306630-01 
G.76244 0-01 
0.72555D-01 
0.194490-01 
0.164250-01 
0.14?90D-01 
P.121550-01 
r.1C3'60-C1 
C.75242D-C2 
C .733730-02 
C.625350-02 
C. 51*960-02 
C.437920-0? 
C.361P3D-07 
3.295960-02 
O.?4t¥3O-02 
C.19?£4o-02 
P.14476D-02 
0.134290-02 
0.1C4 570-02 
0.E7115D-03 
Q.674620-03 
0.546660-03 
0.43516D-0! 
0.337850-03 
0.27292D-03 
C.7Q7V70-03 
0.15n760-03 
0.V5?91D-04 

0 . 5 S 5 i a 0 - 0 4 
0.444150-04 
0.333130-04 



n . i w . o 32 
0« 02 
0.14Ï1V0 Ï2 
0 . 1 4 5 6 2 0 n2 
O-l̂ äc'.D (j2 
0.1S04AD 02 
0. liî of <12 
0 . 155330 02 
0 . 1 5 7 7 5 0 02 

O.ÎIZ'.'O-nt 
0.25 2/40-.;/, 
0.192?VI>-o<, 
0.1Ï1A1U-Q4 
0.11'>43O-l4 
0.'>0l3v0-05 
0.72d52U-.jS 

0.439410-')$ 

0.13894t) 02 
J . 141 i / o 02 
I).1458a0 02 
0 . 1 4 6 2 2 0 02 
Ü .14Ü6S9 02 
U . 1 5 1 0 3 0 U2 
U . 1 5 3 5 1 3 02 
0 . 1 5 5 9 3 0 02 
0 . 1 5 B 3 5 J 02 

0 • 29755 o - p 4 
1 . 2 3 7 3 0 0 - 0 4 
0 . 1 7 3 0 5 0 - 0 4 
0 - 1 4 3 5 7 0 - 0 4 
p . 1 1 1 3 8 0 - 0 4 
O - S ' i S I 7 0 - 0 5 
0 . 6 . T S 3 0 0 - 0 5 
0 » 5 1 2 4 2 0 - O 5 
0 . 4 1 5 8 0 0 - 0 5 

0 . 1 3 9 S S o 02 
0•1419oc C2 
0 . 1 4 4 4 0 0 02 
0 .1465 .50 02 
0 . 1 4 9 2 6 0 02 
0 . 1 5 1 6 9 B 02 
0 . 1 5 4 1 1 0 02 
0 . 1 5 6 5 4 D 02 

C . ? ? 2 6 1 o - r 4 
0 . 2 2 2 3 6 D - C 4 
0 . 1 6 7 7 1 0 - 0 4 
0 . 1 3 5 5 2 0 - 0 4 
0.193340-04 
0 . S i 4 9 6 0 - q S 
0 . 6 4 2 3 8 0 - 0 5 
O . A 8 6 6 3 D - 0 5 

C . 1 ' 0 1 * D C? 
C. 14 25PD f? 
C . 1 4 5 0 1 C C2 
0 . 1 4 7 4 4 0 0? 
C . l 4 9 ? 7 ! 7 C ? 

0 . 1 5 2 J 9 D C? 
0 . l 5 4 7 ? 0 0? 
0 . 1 5 7 1 5 0 C? 

•J.J674ÎO-04 
0 . ? C 7 9 3 0 - 0 4 
0 . 1 5 9 6 6 0 - 0 4 
n.127.70-04 
0.952dî0-c5 
0 . 7 7 1 / 4 0 - 0 5 
0 . 5 9 E 6 6 D - 0 5 
0 . i 6 3 C 2 0 - 0 5 

> 
ro 
o 



S P E C I E NORMALISE DCS NFCUTRON!» OK LA REACTION I-«!N A L EXERIJIE INCIDENTE E= O.IEGOOO 02 NORMALIZED NEUTRON SPECTRUM FROM (I,2n) 

F 
0. u 
0. 2*27uD OU 

0. 4*5390 00 
0. 723Q90 00 
0. »7J790 0 3 
0. 121350 0 1 
0. 145620 01 

0. 1 fi9p90 m 

0. 194160 01 
0> 218430 0 1 
0. 242700 01 

0. 266970 01 
0. 291240 01 

0. 315510 0 1 
0. 3397HD 0 1 
0. 364040 pi 
0. 33331D 01 

0. 412530 0 1 -
0. 436850 0 1 
0- 461120 0 1 
0. <.85390 01 
0. 5U?66D 0 1 
0. 533930 01 
0. 55S20Ü 01 
0. 3824/D 0 1 
0. 606740 0 1 
0. 631010 0 1 
0. 655280 01 

0. 07V55D 01 

0. 703?2D 01 
0. 723090 0 1 
0. 752360 01 
o. //663D 01 
0. U«O9O0 01 

0. 825l7[) 01 
0. 849440 0 1 
0. 8/3710 0 1 
0. JV/98D 01 
0. 922250 pi 
0- 946520 m 
o . 9/Q79O 01 
0. 99 5Q60 01 
0. 1 01 9 3 0 02 
0. 104360 0 2 
0. 10679p 0 2 
0. 109210 0 2 
0> 11164p 02 
0. 02 
0. 11 6 4 9 0 02 
0. 11H.920 02 
0. 1213 5 u 02 
0. 123730 02 

0. 126200 0 2 
0. 12363D 0 2 
0. l3lo6p 0 2 
0. 13348p 0 2 
0. 135910 0 2 

•Kï) 
u.o 
0 . 1 J O 2 4 U u u 
0.?67370 00 
0.3049i)0 00 
0.500350 30 
0.295930 00 
0 .239320 03 
0.?(S?5/I> 00 
0.'.63960. 00 
0.2*W 00 
0 . 2 2 V 0 Z " 00 

00 
0 . 1 3 4 4 8 0 00 
0 . 1 6 2 2 / 0 00 
0 . 1 4 0 3 6 0 00 
0 . 1 1 9 0 7 0 00 
0 . 1 0 2 7 1 0 00 
0 . 3 / 4 1 7 0 - 0 1 
0 . 7 4 3 S Ï O - . J 1 
0 .639 / . ; >0 -O1 
0.541250-Q1 
0 . 4 < > 6 2 0 o - 0 1 
0.T'0210-01 
0 . 3 3 5 0 4 0 - 0 1 
0.2B63SO-01 
0.24̂ 890-01 
0 . 7 1 0 1 7 0 - 0 1 
0 . 1 7 5 7 4 0 - 0 1 
0 . 1 5 4 3 5 0 - 0 1 
0 , 1 3 2 7 7 U - 0 1 
0 . 1 1 2 9 9 0 - a i 
0 . 9 / 8 0 9 0 - 0 2 
0 . 8 2 i < 2 9 U - 0 2 
0 . 7 1 0 1 8 0 - 0 2 
0 . 5 9 9 3 4 U - 0 2 
0 . 5 0 2 4 3 D - 0 2 
0 . 4 2 5 3 8 0 - 0 2 
0 . 3 4 4 3 2 0 - 0 2 
0.2'5040-02 
0 . 2 4 3 9 2 0 - 0 2 

0 . 2 0 J 0 5 B - J 2 
0 . 1 6 / 1 9 0 - 0 2 
0 . l 3 3 7 3 u - < ) 2 
0 . 1 1 1 7 3 U - 0 2 
0 . « 0 0 6 4 0 - 0 3 
0 . 7 2 3 1 5 0 - U 3 
0 . 5 8 4 8 3 0 - 0 3 
0.44SI5U-i)3 
0 . 3 6 C S / D - U 3 
0.289590-13 
0 . 2 2 5 6 9 0 - 0 3 
0 . 1 3 2 5 1 U - 0 3 
0 . 1 3 6 8 7 0 - 0 3 
0 . 9 7 2 9 6 U - 0 4 
0 . 5 / / 1 7 U - 0 4 
0 . 3 7 5 0 1 0 - 0 4 
0 . 2 9 6 0 7 0 - 0 4 

t 
0. S o û / ' . O - y l 
0 . 3 0 3 3 / 1 0 0 
0 . 5 4 6 0 7 0 0 0 
0 . 7 8 8 / 6 9 0 0 
0 . 1 0 3 1 5 0 0 1 
0 • 1 2 7 4 2 D 0 1 
0 . 1 5 1 6 7 0 0 1 
0 . 1 7 5 9 6 0 -J1 
f>. 20H223 01 
U . 2 2 « 4 ? 0 0 1 
0 . 2 4 5 / 6 0 g 1 
0 . 2 / 3 0 3 0 0 1 
0 . 2 9 / 3 j 0 3 1 
0 . 3 2 1 5 7 C U 1 
U . 3 4 5 8 4 D 0 1 
0 . 3 7 0 1 1 D 0 1 
0 . 3 9 4 3 E D 0 1 
0 . 4 1 6 6 5 0 0 1 
0 . 4 4 2 9 2 0 0 1 
0 . 4 6 / 1 9 0 0 1 
0 . 4 9 1 4 5 0 0 1 
0 . 5 1 3 / 3 0 0 1 
0.540000 01 
0 . 5 6 4 2 7 0 0 1 
0 . 5 8 8 5 4 0 0 1 
0.612810 01 
0 . 6 3 / 0 8 0 0 1 
0 . 6 6 1 3 5 0 0 1 
0.681620 01 
0 . 7 0 / 8 9 0 0 1 
0 . 7 3 4 1 6 0 0 1 
0 . 7 5 S 4 3D 0 1 
0 . 7 3 2 / 3 0 0 1 
0 . 3 0 6 9 / 0 0 1 
U . 3 3 1 2 4 D 0 1 
0 . 3 5 5 5 1 0 0 1 
0 . 8 7 9 7 3 3 0 1 
0.904040 01 
0 . " 2 8 3 1 0 0 1 
y.952530 01 
0 . 9 7 6 8 5 0 0 1 
0.100110 32 
0.1021'0 U2 
0 . 1 0 ' - 9 7 0 0 2 
0 . 1 0 / 3 9 0 0 2 
0.109820 02 
0.112250 0 2 
0 . 1 1 ' «67o u ? 
0 . 1 1 / 1 0 0 02 
0 . 1 1 V 5 3 0 3 2 
0 . 1 2 1 9 6 0 0 2 
0 . 1 2 4 3 8 0 0 2 
0.126810 02 
0 . 1 2 9 2 4 0 0 2 
0 . 1 3 1 6 6 0 0 2 
0 . 1 3 4 0 9 0 0 2 
0 . 1 3 6 5 2 0 0 2 

• J ( E ) 
0.434910-01 
n.139 01D 00 
0-287590 00 
o• 3q.i3Ö3 a o 
p.297/60 00 
0.294520 00 
Q.237120 00 
0.2309/0 00 
0.244170 00 
3.244330 00 
0-223520 00 
0-201050 00 
0•179380 ao 
0.156040 00 
0.1344U0 00 
0.1150/0 00 
0.939750-01 
0.83V76D-01 
Q.722340-01 
0.614620-31 
0.51S390-.11 
0.44460O-01 
0.373760-01 
0.32358D-01 
0.275130-01 
0.234960-gi 
0.202313-01 
0.171413-01 
0.149330-01 
0.127253-01 
0•10"1 
0.940140-02 
9. 7929<-0-Q2 
0.682600-02 
n.57225D-02 
3.4331 / 0-02 
0.406110-02 
0 . 3 J 3 3 d D - 0 2 
0-232260-02 
0•23114D—32 
0-192233-02 
0.158323-02 
0«1277d3-02 
0*106310-02 
0.8464/0-03 
0.68K5/0-03 
0-55o25d-O3 
0.4?8333-03 
i) • 3'.'>i)5iJ-g3 
0-2097/3-33 
0.21/liû-03 
(1.170960-03 
0.126950-03 
3.874Q1D-04 
0.478220-0* 
û.3552/0-04 
0.276330-04 

E 
0 . 1 2 1 3 1 0 0 0 
0 • 3 6 4 C 4 D 0 0 
0 . 6 0 6 7 4 0 0 0 
0 . 8 4 9 4 4 0 0 0 
0 • 1 C 9 2 1 0 0 1 
0 . 1 3 3 4 d D 0 1 
0 . 1 5 7 7 1 0 0 1 
0 . 1 3 2 0 2 0 0 1 
0 . 2 0 6 7 9 0 0 1 
3 . 2 3 3 5 6 3 0 1 
3 . 2 5 4 8 3 0 0 1 
0 . 2 7 9 1 0 0 0 1 
0 • 3 0 3 3 / n 0 1 
0 . 3 2 7 6 4 0 0 1 
0 . 3 5 1 9 1 0 0 1 
0 . 3 7 6 1 1 0 C1 
0 . 4 0 0 4 5 0 0 1 
0 . 4 2 4 7 2 D 0 1 
0 . 4 4 8 7 7 0 0 1 
0 . 1 7 3 2 ° 0 0 1 
0 . 4 9 7 5 3 P 31 
3 . 5 2 1 8 0 0 0 1 
0 . 5 4 6 0 / 1 ) 0 1 
0 . 5 7 0 3 l t ) 0 1 
0 . 5 9 4 6 1 0 0 1 
0 . 6 1 3 3 9 0 0 1 
0 . 6 4 3 1 5 0 0 1 
0 . 6 6 7 4 2 0 0 1 
0 • 6 9 1 6 9 0 0 1 
0 . 7 1 5 9 6 0 0 1 
0 . 7 4 0 2 2 0 0 1 
0 . 7 6 4 4 * 0 0 1 
0 . 7 8 3 7 6 0 0 1 
û , 8 1 3 p 3 o 0 1 
0 . 8 3 7 3 0 0 0 1 
0 . 3 6 1 5 / 0 0 1 
0 . 3 3 5 3 4 0 0 1 
0 . 9 1 0 1 1 0 0 1 
0 . 9 3 4 3 3 0 0 1 
0 . 9 5 8 4 5 0 0 1 
0 . 9 8 2 9 2 D 0 1 
0 . 1 0 0 7 2 0 0 2 
0 . 1 0 3 l i O 0 2 
0 • 1 0 S 5 / 0 0 2 
0 . 1 0 8 0 0 0 0 2 
0 . 1 1 0 ' * 3 0 0 2 
0 . 1 1 2 3 5 0 0 2 
0 . 1 1 5 2 8 0 0 2 
0 . 1 1 7 7 1 0 0 2 
0 • 12 3 1 3 2 
0 • 12256o 0 2 
0 . 1 2 4 9 9 0 0 2 
0 . 1 2 7 4 2 0 0 2 
0 . 1 2 9 8 4 0 0 2 
0 . 1 3 2 2 / 0 0 2 
0 . 1 3 4 7 0 0 0 2 
0 . 1 3 7 1 2 0 02 

'•CE) 
0.810350-01 
0.219330 CC 
0.30*150 OC 
0.30*730 00 
0.298160 OC 
0.292640 00 
0.285460 00 
0.278840 00 
0.257360 00 
0.23959; 00 
0.216040 OC 
0.194S6D 00 
0.173230 OC 
0.150753 00 
0.129310 00 
0.111150 OC 
0.952870-01 
0.808630-01 
0.690030-01 
0.534150-01 
0.530310-01 
0.427773-31 
0.362010-01 
0.31212C-01 

0.2'"3?1 C-01 
0.227Q3C"01 
0.194460-01 
0.165390-01 
0.143310-01 
0.121730-01 
0.105400-01 
0«9Q2I90-Q2 
0.765360-02 
0.655010-02 
0.544660-02 
0.46*910-02 
9.3.16350-02 
0.320600-02 
0.269490-02 
0-21336d-02 
0.133920-02 
0.150460-02 
0.122550-32 
0.130900-02 
0.792300-03 
0.653990-03 
0.515670-03 
0.'3Ô5ID-O3 
0.329730-03 
0.2517?0-Q3 
0.231600-03 
0.159420-03 
0.117090-03 
0.775060-04 
0.414430-04 
0.335540-04 
0.256600-04 

t 
C. 1 1 2 0 2 0 CO 
C- 4 2 1 7 7 0 CO 
C. / 6 ?4 ?C 00 
0 . &1P11C CO 
c . i 1 5 2 f 0 01 
0 . 139550 C1 
0 . 16 38? D G1 
û . 1£Ô07B 01 
0 . 712360 01 
0 . 01 

0 . j<s:îc,t> 01 
c . JE517D 01 
c . 109140 C1 

0 . 733711 01 
0 . i 3 7 7 f D 01 
0 . -«E225D 01 
0 . iC65?0 01 
0 . 430790 01 
0 . 455060 01 
G. 477330 01 
0 . SC360D 01 
3 . S27570 01 
0 . SS2130 01 
c . s764fl0 01 
c . £00670 01 
Q. A21Î40 01 
C. A49210 01 
0 . 4 7 3 1 3 0 01 
Q. 697750 01 
0 . 722070 C1 

C. 74629D 01 
0 . 770560 01 
0 . 794530 01 

0 . P191(10 01 
0 . » 1 3 3 7 0 C1 
0 . «67640 01 
c . «91Î1C 01 
c . 9 1 4 1 Î 0 01 
0 . 04 o l 5 0 01 
0 - 9647?o 01 
0 . 953990 0 1 
0 . 101310 02 
Q. 103750 02 
Q. I O M S D 02 
0 . 103610 02 
0 . 11103D 02 
0 . 113440 02 
0 . 11SE90 02 
C. 1 1 5 3 1 0 02 
C. 1 2 0 7 4 0 02 
C. 123170 02 
0 . 125600 02 
0 . 128070 02 
0 . 130450 02 
0 . 132SS0 02 
0 . 135300 02 
0 . 1 3 / 7 3 0 02 

f. (E) 
C'.121340 JC 
C.245430 OC 
C.305040 00 
0.301'50 00 

277010 OC' 
".291030 00 
0.283913 00 
0.274310 00 
C.251540 00 
0.23413» 30 
C . 2 1 1 3 3 0 : r 
C. 189640 CC 
0.167/10 OP 
C.145140 OC 
C.124263 OC 
0.107290 00 
C.9Q8390-Q1 
0.774930-01 
C.66464D-01 
0.557430-31 
0.433480-01 
0.111000-01 
0.35<-253-01 
0.797590-01 
O . 2 5 r « 1 0 - O 1 
0.21E020-01 
0.l6f6CO-01 
0.16ft370-01 
C.13Ê29D-01 
0.11i750-01 
0.101600-01 
0.E6424O-02 

C.737/70-02 
0.62/420-02 
O.52l7cn-02 
0.444640-02 
0.367550-02 

D.30782B-02 
0.25e7oD-o2 
0.20'0lD-02 
0.175550-02 
0.142090-02 
0.117150-02 
C.954810-03 
0.757/20-03 
0.619410-03 
0.1810'0-03 
0.3SE6VO-0Ï 
0.309410-03 
0.24r240-03 
0.194 0So-03 
0.147670-03 
0.107190-03 
0.674120-04 

0.394750-04 
0.315^00-04 
0.236860-04 



0 . 1 3 d 3 4 o 12 
0• 14ÏJ760 ,)2 
0.1451VD 02 
0.145620 02 
0.143040 02 
0.1!>')470 02 
0 . I529OO 02 
0.133 0 02 
0 . 1 5 7 7 5 0 02 
0.16J1ÖD 02 
0.1O261D 02 
O.K>5f l30 02 
0 , 1 6 / 4 6 0 12 
0.16̂ 890 02 
0 . 1 / 2 3 1 O 02 
0 . 1 / 4 7 4 0 02 
0 . 1 / 7 1 / 0 02 

0 . 2 2 2 1 ' 0 - 0 4 
0.1/970 0-04 

0.11)7̂ 1 
0 . . 149160 -05 
0.61.091 u-j5 
0 . 5 1 / 9 9 D - . J 5 
0.3''50/U-J5 
0 . 3 1 2 4 3 0 - 0 5 
0 . 2 4 5 2 8 0 - y S 
0.185840-05 
0 . 1 4 9 S 3 Ü - 0 5 
0.11i2iy-05 
0.8991ÏO-06 
0.70342U-06 
0 . 4 9 / 3 4 D - 0 6 
0 . 2 6 7 3 0 O - 0 6 

0 . 1 3 8 9 4 0 02 
0 . 1 4 1 3 7 0 02 
0.143000 02 
0.14*22» 02 
0 . 1 4 3 6 5 0 02 
0.151030 02 
0 . 1 5 3 5 1 Ü 02 
0 . 1 5 5 9 3 0 02 
0 .15S36O 02 
0.16079O 02 
0 . 1 6 3 2 1 0 02 
0 . 1 6 5 6 4 0 02 
0 . 1 6 8 0 7 0 02 
•J. 170490 02 
0.172920 02 
0 . 1 7 5 3 5 0 02 
0 . 1 7 7 7 8 0 02 

n . 2 1 1 5 7 0 - 0 4 
0.1690ÜO-04 
0.12'<6U0-04 
0 . 1 0 2 0 6 0 - 0 4 
0 . / 9 1 9 5 O - O 5 
0.O10130-0S 
n . 4 3 / 2 ! > D - o 5 
0 . 3 6 4 3 4 0 - Q 5 
0 . 2 9 5 4 5 0 - 0 5 
0 . 2 2 8 4 9 0 - 0 5 
0 . 1 7 6 7 6 0 - 0 5 
0 . 1 4 0 4 5 0 - 0 5 
1.104600-05 
0 . 8 5 0 2 4 0 - 0 6 
0 . 6 5 4 4 8 0 - 0 6 
0 . 4 3 9 9 6 0 - 0 6 
0 . 2 1 0 4 1 0 - 0 6 

0 . 1 3 9 5 5 0 02 
0•1419o0 02 
0 .14440D 0?. 
0 . 1 4 6 3 3 0 02 
0 . 1 4 9 2 6 0 |)2 
0.151390 02 
0 . 1 5 4 1 1 0 02 
0 . 1 5 6 5 4 0 02 
0 . 1 5 5 9 7 0 02 
0 • 1 6 1 3 9 0 02 
0 . 1 6 3 3 2 0 02 
0 . 1 6 6 2 5 0 02 
0 . 1 6 5 6 7 0 02 
0 . 1 7 1 1 0 0 02 
0 . 1 7 3 5 3 0 02 
0 . 1 7 5 9 6 0 02 
0 . 1 / 8 3 8 0 02 

0.300950-1 )4 
0 . 1 5 Ù 4 6 0 - 0 4 
0 . 1 1 9 2 4 0 - Q 4 
0.91535̂ 0-05 
0 . 7 3 4 7 4 3 - 0 5 
0.5/'''.53-05 
O.4J653J-05 
0 - 3 4 & 0 1 0 - Q 5 
0 . 2 7 3 8 6 O - 0 5 
0 . 2 1 1 7 1 0 - 0 5 
0 . 1 6 7680-(>S 
0 .13137O-Q5 
0.997065-06 
0 . ? 0 1 3 C 3 " 0 6 
0 . 6 0 5 5 4 O - 0 6 
0 . 3 8 2 5 7 D - 0 6 
0 . 1 5 3 0 3 D - 0 6 

0 . 1 4 0 1 A 0 C? 
0 .1425FO 02 
0 .14501D 02 
0 . 1 4 7 4 4 0 02 
0 . 1 4 9 8 7 0 0? 
0 • 1 5 ??90 0 ' 
0 . 1 5 4 7 ? 0 02 
0 . 1 5 7 1 50 02 
0 .15957D 02 
C.l62ro0 02 
0•1644 30 0? 
0 . 1 6 6 0 5 0 02 
0 .1692FD 02 
C .171710 02 
0 . 1 7 4 1 3 0 02 
0 . 1 7 4 5 6 0 02 

3.19r.S2j-(j4 
0.14780—04 
0 . 1 1 3 5 2 0 - 0 4 
0 . 9 0 6 3 / 0 - 0 5 
0 . 6 7 7 5 3 0 - 0 5 
C .54?7?D-C5 
C.4255^D-C5 
0 . 3 2 9 2 2 0 - 0 5 
0 . 2 6 2 0 7 0 - 0 5 
0 . 1 9 4 9 2 0 - 0 5 
C . 1 5 E 6 1 0 - C 5 
0 . 1 2 2 2 ' B - C S 
0 . 9 4 8 1 2 0 - 0 6 
C . 7 5 ? 3 4 D - 0 6 
0 . 5 5 4 7 3 0 - 0 6 
0 . 3 2 5 1 Î 0 - G 6 



• PARTICULE INCIDENTE h SUK LE HUYAU L3 3V. A 3 a v , ) I N C I D E N T N E U T R O N O N T H E N U C L E U S Z = 3 9 , A = 8 9 

EI I N E U S T I Q U F N-GAHHA H-P M-ALFHA 
0.160000000 Oi u.17»a«./i1D UO o.izviçiaoo-oa 0.292517360-01 O»6064*15*60-03 
0.180000005 02 0.658091600-01 0.13«!301990-02 0.*36o25640-01 0.91541471 n-03 

> 1 ro Lo 



REACHES VI.XII) SUR j y . A r 3». POUR x= 1 (n ,xn) REACTIONS ON Z = 39, A = 8 9 FOR x = 1 

SIG<-' '«*N) SJl iUJ.XNPJ SIGCN.XNALPHA) 
SIG= 0.153100 Ol 

E i s o . lAUOOn 02 U.'l/»04/S1D OU U . 1 C * ' 5 3 d . l O uo (i.4Z"»505bOD-G(> 
S1G= 0 . 1 5 3 5 0 0 01 
El= 0.180000 02 u.oStfuVlûDD-01 0.742045V10-U1 0,500240420-05 

> l 
to 



REACTIONS TV.XB) 5UB I= JY.A= 8». POUR X= 2 

•SEUIL 3E LA ÇEACTIOH 0.115968540 02 
S I G I N . X N ; S I O I N . X N P ) 

S IG= 0 . 1 5 3 5 0 0 «1 
c : = 0 . 1 6 0 0 0 0 02 U . 1 2 1 U / M V D U1 0 . 0 

S IG= 0 . 1 5 3 5 0 0 01 
E l = 0 . 1 8 0 0 0 0 02 U , T 3 > 2 a i V » . D 01 0 . 0 

( n,xn) REACTIONS OK Z = 39, A = 89 FOR 

SlGtN.XHALPH») 



RÉACTIONS U.'.XNJ SUR L- A= 8V. POUR X= 3 *•*•»••*****«* + **»**••***•» •**••*«**«» 

•SEUIL OE U REACTION 
S IÜ A 0.15350D OL 
EI= 0.1Ä000B U2 

SIS* 0.153500 01 
EI= 0,180000 02 

0,210782020 02 
s IG(N.XNJ 

u , u 

u . u 

SLBLN.XNKJ 

0,0 
U.O 



(n,xn) REACTIONS ON Z = 39, A = 89 FOR x = 3 

SIGCN.XNALPHA) 

0,0 
o.o 

> I ro o\ 



LA PAHTItULC INCIDENTS EST UM NtUTKÜN THE INCIDENT PARTICLE IS A NEUTHON 

6HISSIUÎI 05 mSQUXUBRE CALCULEE THE PREEQUILIBRIUM EMISSION IS CALCULATED 



* P A H R T C U L T LUCINER.'TE A SUK UE ,<UY*U 4= JV. «•».> 

I EVEBCIF I W C I O R X R E t V-IA-CCEIJ I 

I 0.1600J00UG 02 ! 0.1535UG00D 01 I 
I 0.1S00U0000 02 I 0.153500000 01 I 

« LATFIIEUHS .(EJRRONS 

NOYAU I E 
Z=3V.A= 90. I 

u .4OUU0UUUU Ul 
1) .4250000CD 01 
3 .4501100i'0 01 
'J .475000000 Ul 
0 ,500000003 01 
0 .525000000 01 
c ,55ooomo 01 
0 • 575000000 01 
0 .éOOOOOn.-.p 01 
0 01 
0 .ÔSUtfWJD 01 
0 .67SJ00UJD 31 
0 .700000000 01 
0 . 7 2 5 'J 0 0 U " 0 01 
0 .750;J')0U1B 01 
'J .775000010 01 
0 .SOOOOOUJO 01 
0 * B25COOUOD 01 
0 . 85U')OCOOP 01 
0 .875000U3D 01 
0 «900ÜOOUJ3 01 
0 . 9250(10000 01 
i) . 9 5 0:119 U ? 0 01 
'1 . 9 7 5 0 0 0 0 -J 0 01 
J .IPOOOUUiiD 02 
0 .107300UJO 02 
0 .115100000 02 
>1 .i2dJ00«no 02 
0 .130'.)0nujn 0 2 
0 . 13 /sooo JO •J i 

0 .145000003 02 
0 •152500030 02 
0 .160J9PUXÜ U2 
o' .16f500U03 02 
0 .175000OOP 02 
0 .182SOOOJO U2 
0 .190000003 02 
0 • 1 975 OOUGP 02 
0 .205000000 02 
0 •212500UCO 02 
0 .220000ÜUD 02 
0 .227500000 02 
0 •2350D0UCD 02 
0 • 24250000D 02 
0 ,250000000 02 

liN far»/ UN*Gü + GH»GA 

U .0 0 .0 
0 .0 0 .0 
0 .0 0 .0 
0 .0 0 .0 
0 .0 0 .0 
0 .0 0 ,0 
0 .0 0 .0 
c .0 0 .0 
0.0 0 .0 
0 .0 0 .0 
0 .9 0 .0 
yj .3 0 .0 
0 .Sd't'.ai aiD JO 0 .3nUJ93V3 OC 
0 , 4 5869;; 130 01 0 .979425270 00 
0 .107531070 02 0 .9902672/0 00 
0 .1747H7S0 02 0 .9933163ÏJ 00 
0 .242467740 02 0 .994736043 on 
0 •33935S20B 02 0 .795523520 00 
0 .373926450 02 0 •995946B30 00 
0 ,449327.130 12 0 .996275013 oo 
0 .52013.1920 02 0 .996532250 00 
0 .591375530 02 0 . 996637300 00 
0 .663413 180 02 0 .996740403 OP 
0 .736̂ .11160 02 0 .996841230 00 
0 .311 54,1480 02 0 .9968544S0 CO 
0 .105295000 U3 0 .976971033 00 
0 .134503600 03 0 .996859820 OP 
0 ,1S554,*.25D 03 0 .996933140 00 
0 03 0 .997406790 00 
J .'oV.1ii53 J5 0 .997574053 00 
0 .iMofoi/j 33 0 .99761332-D 00 
0 ,3163171 13 03 0 •99752219D 00 
0 .103026410 04 0 .997290730 00 
0 .126910850 04 0 .996740573 00 
0 .152955483 04 0 .995969030 00 
0 .1337014 M 04 0 .994333703 00 
c .216052233 04 0 .993160530 00 
0 .253517.330 04 0 .991376020 00 
0 .294039140 04 0 .9890294S3 00 
0 .339360320 U4 0 .986966960 00 
0 .3945448/0 04 0 .984506563 00 
0 .453135733 04 0 .981641730 00 
0 .518/27533 04 0 .979046970 00 
0 •59392138a 04 0 ,975952020 00 
0 .679774783 04 0 ,972632220 00 

NEUTRON INCIDENT ON THE TARGET Z = 39, A = 89 

NEUTRON WIDTHS 

NUCLEUS 

Z = 39, A = 90 

> I 
ro ao 



NÜTAU : E I SM 

U.4UUO0UUVU Ol U.O 
0.4251)00000 01 0.0 
0.450000000 01 0.0 
0.475')00u')0 01 0.0 
n.soü'ioowüo 1)1 3.3 
O.525»00U()O 01 0.0 
0. 550000UÖD Ol 0.0 
9.575DOOOOO 01 o .o 
O.603O00U0D 01 0.0 
Ü.6251)00000 01 0.0 
O.650O00UÜO Ol 0.0 
U.67SOOOOCO 01 0.0 
0.700000000 01 0.0 
0.7750f0U0n Ol c.o 
O.75O0OQUOO Ol 0.0 
0.775000000 Ol 0.0 
0.3OOOOVUOO 01 0.0 
0.*2i')00003 Ol 0.0 
O.85OÜO3U0D Ol 0.0 
O.P7500000D 1)1 0.0 
0.900000000 01 0.0 
0.925000000 01 0.0 
0.950000000 PI 0.0 
0.975 J30UU0 ül 0.3 
U.1000.10U00 02 0.0 
0.107510000 02 0.0 
0,ii5no0u0D Ot 0.1O7U53770-U1 
0.1 2 2 'j 0 0 U 0 0 vi 0.34/949170 Ol 
0.130000000 Oi 0.235255000 02 
U.1S730000D oi 0.42/572390 02 
0.14500:iU00 0 2 0.66062360a 02 
0.152500000 02 0.96337741fï 02 
0.16UOOOUOI) 02 0.134993670 03 
0.16/300UÜO 02 0.18/551590 03 
P. 175010000 02 0 • 30101716o 03 
0.1825C0O0I1 <12 0.49192775D 03 
0.190010000 02 0.7513/0010 03 

NUVAU 
Z=3V.A= BB. 

f: 

U, 40UO0UU0U 
t>.4?5orouuc 
0•450000000 
0.47500000D 
0.50UOOOUOO 
o.525onou«o 
U,5500000011 
u.575oriouuo 
«.«oooooyCD 
0.6ZSOOOUOO 
p.650onoooo 

0"! I O.U 
u i i o . s 
Ol I 0.0 
01 I 0.0 
tn I o.o 
Ol I 0.0 
01 I 0.0 
U1 I 0.0 
LO X 0.0 
01 t 0.0 
oi i o.o 

GN/(GX*GG+GP+GA} 

0.0 
0.0 
0.0 
o.o 
0.0 
3.0 
0.0 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
O.P 
o.p 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.331024960-01 
0.912026S20 00 
0.947261933 00 
0.955012020 00 
0.958044560 00 
0.958586033 00 

0.95337125a 00 
0.957274920 00 
0.960345690 
0.962601713 

00 
00 

0.962236300 00 

NUCLEUS 

Z = 39, A = 89 

GN/CGN+G5+GP+5A) 

U.O 
0.0 
0.0 
O.P 
0.0 
0.0 
o.o 
0.0 
0.0 
0.0 
O.ü 

NUCLEUS 

Z = 39, A = 88 

> t 
ro 
vo 



C•6750POOC D 0 1 0 . 0 0 . 0 
D.700ÛOOUOD 0 1 0 . 0 o . n 

0 . 7 2 5 0 0 0 0 0 0 (!••( • ) .0 0 . 0 

0.750ÜOUOUO CI o . c o . n 

n .77S i )P0M03 ( 1 1 0 . 3 0 . 0 
C .300C00V0D P I 0 , 0 O.P 
y . 3 2 5 u n o u i ) o PI 0 . 0 0 . " 

O.S5CPCPOOD 0-1 0 , 3 0 . 0 

0 , F , 7 5 C l ' 0 0 0 0 0 1 0 , 0 0 . 0 
0 . 9 0 0 u r , u 0 0 0 111 o . a 0 . 0 
P . 9 2 5 0 0 0 0 0 0 0 1 0 . 0 0 . 0 
0 . 9 5 0 0 0 0 0 0 0 01 o . Soor/zun-• U 1 0 . 9 V 5 2 9 a 7 3 0 - 0 1 

0 . 9 7 5 0 G 0 U G 0 0 1 0 . 2 9 2 0 7 9 3 3 0 UO 0 , 4 0 7 6 0 1 4 90 0 0 

v . m o o o o u o o 02 0 . 7 5 0 3 5 3 0 7 0 UO 0 . 6 7 8 8 2 6 0 5 3 0 0 

O.IOVSOOUUO 02 0 . 2 5 6 5 0 4 0 2 0 0 1 0 • 81466982.3 0 0 

0 . 1 1 5 0 (J O U U D 02 0 . 4 9 8 9 5 8 Ï 6 0 0 1 0 . 8 3 8 5 3 8 9 6 0 0 0 

r i Gii 

u . 4 U U U O U U U O U l 0 . 'J 

u . 4 2 5 0 0 0 0 0 0 0 1 0 . 0 

0 . 4 5 U I M ' 0 0 C D 0 1 0 . 0 

0 . 4 7 5 0 C 0 U 0 0 0 1 0 . 0 

0 . S O o n n g o o D 0 1 0 . 0 

0 . 5 2 5 U O O U O O C I 0 . 0 
u . 5 5 C O C O O Ü O 0 1 0 . 0 

I I . 5 7 5 0 D 0 U 0 0 P I 0 . 0 

0 , 6 0 0 0 P Ü O O O P I 0. 0 

0 6 2 5 G C 0 0 0 0 i n 0 . 0 

0 6 5 0 0 0 0 0 0 0 p i 0. 0 
c . 6 7 5 ' > 0 0 0 0 0 1 ( 1 0. 0 

0 7 0 0 O C O O Ü D u l 0 . 0 

p . 7 2 5 C C P U U 0 < ; 1 0. 0 

u . 7 5 0 0 C C U C D 1 ) 1 0 . 0 

0 . 77S000UU0 1 . 1 0. 0 

u SOOfOCOOD 01 0. 0 

0 . « 2 5 K O U O O p i 0 . 0 
0 . 8 5 0 0 0 0 0 0 3 o ' l 0. 0 
0. 875UC0CÖD C*1 0 . 0 

0. 9 0 0 0 0 Ü O 0 O 0 1 0. 0 
0 . 925000000 0 1 0. 0 
0. 950P00U0D 0 1 0 . 0 
0 . 9 7 5 0 0 0 0 3 0 p i 0. 0 

tl. 1 0 0 0 0 0 0 0 0 U 2 0 . 0 

GN/(OS + Gr,+GP+CA) 

U,0 
o.o 
0.0 
0.0 
O.P 
0.0 
0.0 
0.0 
o.p 
0,0 
0.0 
o.c 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

NUCLEUS 

Z = 39, A 



• LAhOfcUrtS GAHMAS 
ft*****»*«**«****»»* 

NOYAU 
Z=39.A= 90, 

r 

ll.49Ul;lUUU0 U'l 
U.4?5UCOUDD oi 
<>.45'>i)Pouoo Ül 
0.475UC0U0D til 
O.SOOIK-ÜUUO Ol 
0 . 3 2 i ( ' r 0 Ü U 0 O l 
P.SSOUPOUOD 01 
C , 5 7 5 0 0 0 0 0 0 i n 
0,6000f• U000 Ol 
0.625000000 Ol 
o.650oroooo Ol 
0.675OCOOOD Ol Ü.700UOUUOD Ol 
0.725000000 01 
0,750000000 Ol 
0,775000000 Ol 
O.tOOCOOOOO 07 

0 .8251*00000 Ol 
0.850OCOOOD Ol 
0• 8750000 00 Ol 
0.9O00C0O00 Ol 
0•9?5üCOOQO Ol 
0.9500C.OOQO U1 
0.975000000 01 
o.mooroooo 02 
0.107500000 C2 
V.niOOOVOD 1)2 
0.12'25C*OOOD 0 2 
0.130000000 02 
C.13/5C0U0D 02 
P.1IÏOOOOOD oi 
(1.152500000 02 
0.160000003 02 
0.167500000 02 
C.1750( 0000 02 
0.1 0251(0000 0«; 
0.1900t;0000 0' 
0.19/5C000P 02 
0.205000000 02 
0.21250000D 02 
0.220000000 02 
0.227500003 02 
0.235000000 o2 
0.242500000 02 
0.250000000 02 

GG 

0,61Ü559500-01 
Ü.36'IJ»2V17D-01 
0.302037540-01 
0.405526240-01 
0•431624430-01 
0 • 46->351 640-01 
».502/50240-01 
0.54'»593h5n-01 
0.001522280-01 
0.64BV5 551D-U1 
0 . Vi203?44n-01 
0.794550770-01 
0.06557S1bn-U1 
II • 76-55717V0-Ü1 
0.105/354?3 00 
0.117693570 00 
0,12/0*4213 00 
0.139106270 00 
0.154167720 00 
g.168143480 00 
0.180/47890 00 
0,19<S3446V0 00 
(1.21555E900 00 
0.230/85143 00 
0.251676703 00 
0,30 /Ii"30303 00 
(1.37463136.1 <J0 
0 .44/66159P 00 
0.332102020 00 
0.62J77301O 00 
0.728135600 00 
0.341492530 OC 
0.965191660 00 
0.110521/10 01 
0.125/55810 01 
0.142363811) 01 
0.160367)40 01 
0.180862870 01 
U.202/11070 01 
0.2265989/0 01 
0.2524453/0 01 
0.23045234a 01 
0.31Ü/7032D 01 
0.34342207(1 01 
0.378574620 01 

NUTAU I F J GG 
Z"39,A* 89, I I 

J »,40000UUU0 Ol I U.ÔVUW114U0-U1 
I 0,425000000 Ol I 0.740124310-U1 

GAMMA WIDTHS 

Gli/IGN*GG + GP*GA) 

0.100030000 01 
0.1300JOOOO Ol 
0.10000000!) 01 
0.130000003 01 
O.IOOOOOOOO 01 
n . i o o o o o o o n o i 
0.1000100011 01 
0.130000003 01 
n,10300000.3 01 
0.1lOQOQOOO Ol 
0.130000000 01 
0.100000000 01 
0.123990610 00 
0.23574728O-Û1 
0.9 /32/338O-02 
0,663365310-02 
0.521395530-02 
0.447647940-02 
0. 40531 1880-02 
0.37240753O-02 
0.346294210-02 
0.3351J012U-02 
0.323864930-02 
0.312244880-02 
0.309146670-02 
0.2'.'146484D-02 
0.??7654e40-C2 
0.24(1412000-02 
0.17791221O-02 
0.141657700-02 
0.117954150-02 
0.102828590-02 
0.9343C1080-C3 
0.568022490-03 
0.513692580-03 
0.77097025D-03 
0.739436400-03 
0.7D730445O-03 
0.681858550-03 
0.65E05179D-03 
0.425926140-03 
0.607552450-33 
0.5S65482&D-03 
0.564322950-03 
0.541670400-03 

NUCLEUS 

Z = 39, A = 90 

> i 
oj 

GG/(GN + GG»GP*GA)I NUCLEUS 
I 

U.1UOOOOOOD 01 I z = 39 A = 89 
0.100000000 01 I 



p.4sa«Jcouoo «1 
0.4750CJU0D (Il 
U.5000CUUUD ü"1 0.525urouu0 «1 0.5500COUOD in 
l ) . 5 ? 3 0 G n o 0 D U l 
U . 6 0 Q b r » j O Q D U l 
(I.625UCOUOD Ul 
U.6500COUOO 01 
0.675000UUD 01 
0.70ÜUPOHUD Ul 
P.725tCOUUP 'jl 
U.750G00U0D Ul 
0.775ÜG0UU0 fl 
0.800PGOUOD Ul 
0.P25G00U0D 01 
o . a s o o o o o j n o i 
0.875GC0UUD Q1 
0.900000000 Ul 
9.925UCUUD0 I'l 
0.95UÜCOOUO ul 
P.9750C0UCD I'l 0.10000000P t'.i 
0.10750000D U2 
0.11500000D u2 
0.1225COUOÜ U2 
0.1300COOOD 02 
0.13/5COUOD 02 
O . U S O G O U O O 02 
0.1525COUOD 02 
o . i 6 o c c o u a o *j2 
0.16/5COUOD 02 
0.175000000 u2 
0.182500UUD 1)2 
O.190O00U0D U2 

0.7S4<<o5U7n-<)1 
0.324893130-01 
U.36U545KE3-U1 
O.4?PV0546-)-U1 
0.517/05380-01 
0.53V332711-U! 
0. 56O23214.'J-01 
0 . 6 0 1 2 / 7 7 3 3 - 0 1 
0.633516450-01 
0.6859 57/9n-01 
0.740462250-01 
0.791337980—01 
0.861510340-01 
0.956/69840-01 
0.102C799Gri OO 
0.112397250 00 
0.118932540 00 
0.127/47960 00 
0.138992380 00 
0.148/'.'127Ü 00 
U.160U55140 UO 
0.16V01662D UO 
0.18057936:) 00 
0.215314250 00 
0.25148834D UO 
U.30V/72600 00 
0.37U900290 UO 
0.442732800 00 
0.521037590 UO 
0.611049820 00 
0.708977360 OO 
0.315/29460 UO 
0.930855410 00 
0.107U68180 U1 
0.121884650 01 

I.IQOOJCOOD 01 
9.10000000D 01 
0.1OOQOOGOO 01 
o . i o c o o o G o n oi 
0.100000C0D 01 
o . i a o c c o o o o o i 0.100000000 01 
O.IOpnOOOOD 01 
0.130000000 01 0.100000000 01 
0.1QP000300 01 
0.13G00030Q 01 
0.100000003 01 0.100000000 01 
0.999999990 00 
0.995950320 00 
0.994040060 00 
0.935013740 00 
0.972609120 00 
0.951943350 00 
0.92528496D 03 
0.906436660 03 
0.592/33150 00 
0.70366600D 00 
0•498337570 00 
0.33318143D—01 
0.1493251/0-01 
0.935935510-02 
0.74S81421D-02 
0.608010753-02 
0.503329920-02 
0.416353360-02 
0.799526360-02 
0.209510470-02 
0.156098850—02 

NUYAU 
Z=3V.A= 88. 

t GG GG/(GPi*GG+5P+GA)I 
u «4UUUUUUU0 Ul u. 114352V20 uu U.1UCUUOUOO U1 I 
c .425000UUD 01 c. 122837490 HO 0.10QPQ00Q0 01 I 
0 .45UC0UU0D 01 0. 1305725/0 00 0.10COOOOOD 01 I 
0 .475GC0U0D 01 0. 13755544p UO 0.1000G0003 01 I 
0 .500UPUU0D 01 0. 143804120 UO 0.10G000003 01 I 
0 .525UG0U00 01 0. 14V351/4D 00 0.10000000D 01 I 
0 .550000003 01 0. 8641712ED-U1 0.100000000 01 I 
0 •5750COUOD Ul c. 89/882240-01 O.ICOOOOOOi) 01 I 
0 •6000GOUOD 1)1 0. 936433000--01 0.10000000U 01 I 
u .625000000 01 0. 934200910--01 0.100000000 01 I 
0 .65000UÖ03 c-1 U. 103058600 UO 0.10000000D 01 I 
0 •6750P0UÜD oi a. 11016797p UO 0.10000000D 01 I 
0 .7POCCOOOD oi 0. 117/92040 00 0 . 1 O G O O O O O O 01 J 0 •725000U03 H Q. 125033170 oO 0.100000003 01 X 0 .75000001)3 OT U. 137219140 00 0.999999993 OD I 
0 .775GC0U03 01 a. 149119861) 00 0.999937880 00 I c .HOUOOOUOO in 0. 15V/06280 UO 0.997482010 00 I 0 .E25000U0D OT 0. 17410754c UO 0.991148490 00 I 

NUCLEUS 
Z = 39, A 

> I Ul ro 



Ü.8500POOOO Ol 
0.875CC0U0Ü Ol 
C• 90ÜCGOUO') Ol 
C.925000UU3 Ül 
0.950C00UQ3 Ol 
( ! .975000000 Ol 
0.10PCOUOOO 02 
0 .10 /50UU09 U2 
O i l 1 Ï 0 0 0 U 0 3 02 

0 .136632250 00 
0 . 203211 li20 UO 
0 . 2 1 7 4 4 8 3 / 0 UO 
0 .22899741D UO 
0 . 2 4 9 / 5 4 2 0 0 UO 
C. 27CÔ15470 00 
0 , 2 9 / 4 0 3 1 1 0 00 
U .3 /4U/9C5D 00 
0 .45356324p 00 

E 

U.4UUU0UUUU Ol 
U.425COOOOO Ol 
0.4501-OOUOD Ol 
0.475U00U0D 01 
0»50UUOÜUOO Ol 
O.5250COUOD 01 
0.55ÜOCOVOO 01 

O.5750C0UÜD Ol 
Q,6onuooi>oo Ol 
0.62SOOOUOD 01 
0.650000U0O 01 
Ü.67SCOOUÜ0 01 
0.700000UUD Ol 
O.7250C0U0D Ol 
0.7500C0U0D Ol 
0.775CC00ÖD U1 
0.80üCflU»00 U1 
0 , 3 2 5 0 0 0 0 0 0 01 
u .?soonoo i : o o i 
0 . 8 7 5 0 0 0 0 0 0 Ol 
0.900ÜPOUOO Ol 
0.925CCOUOO 01 
U.9500POUOO 01 
0.97SOCOUOO Ol 
Q.100UOUUOO <J2 

GG 

<>,OMofB5JB0-Ul 
0 . / 2 f c49564 t ) -u1 
0 . 7 6 5 3 5 3 8 6 0 - 0 1 
U . ' / 97a0o03ü -01 
0 . 3 2 5 5 8 0 7 9 0 - 0 1 
0 . 5 4 9 6 5 4 2 4 0 - 0 1 
0 . 8 7 0 2 2 2 7 1 0 - 0 1 
0 . 8 8 / 6 8 ? 5 4 D - 0 1 
0.9024157/0-01 
0 . 9 1 4 / R 0 O Ï D - 0 1 
0 . 9 2 5 1 0 6 0 9 D - 0 1 
0 . 5 2 4 3 1 9 0 7 0 - 0 1 
0 . 5 4 8 3 2 9 2 6 0 - 0 1 
0 .575ÖP9K-0 -01 
G. 6 1 2 3 / 4 6 8 0 - 0 1 
0 . 6 5 0 1 5 6 8 4 0 - 0 1 
0 . 7 1 0 0 0 4 0 6 0 - 0 1 
0 . 7 7 6 0 0 3 3 0 0 - 0 1 
0 .3367P597D-01 
0 .9273R9800 -U1 
0 .100740700 00 
0 .111385940 JO 
U. 121J80200 00 
0 . 1 3 4 / 6 7 5 6 0 00 
0 . 1 4 5 9 6 6 1 4 0 00 

0 .930758583 00 
0 .965464240 00 
0•94393P130 00 
0 .913973050 00 
0.81G3Q6770 00 
0 .450«43260 00 
0 . 2 6 9 0 5 3 1 0 0 00 
0 . 1 1 / 8 9 0 2 0 0 00 
0 . 7 6 2 2 4 8 1 2 0 - 0 1 

GG/CGN+GG+GP+GA) 

U.1U0UUUU09 01 
0.1OOOOOOOD 01 
0 . 1 0 0 0 0 0 0 0 0 01 
0 . 1 0 0 0 0 0 0 0 0 01 
0.100000000 01 
0 . 1 0 0 0 0 0 0 0 0 01 
p . i n o o o o o o o o i 
0.10C00000O 01 
0 .1OOOOO-GOD 01 
0.99Ç99999P OC 
0.99V99997D 00 
0 . 9 9 9 9 9 9 9 5 0 00 
0 .991668190 00 
0 .964986960 00 
0 .922620390 00 
0 .863309280 00 
0 . 7 9 5 8 5 6 5 2 0 00 
0 .734255910 00 
0 .683444760 00 
0 .65116976D 00 
0 .575202570 00 
0 .479653740 00 
0 .393259130 00 
0 .330554720 00 
0 . 2 9 2 7 2 5 7 7 0 00 

NUCLEUS 

Z = 39, A = 8Ï 

>» t 
LO 
LO 



« LAKlitUKS PXOTIKIS ET ALPHAS 

N O Y A U 
Z » 3 9 . A = 9 " . 

t 

U.4UUU0UUUU UT 
U.42500UUOU 01 o.45oocouu» Ul O.475OC0U0D Ol 
0.5COÜOOOUO 01 0.5250COUOD Ol U.550000000 01 
0.575ÜPOUOP 01 0.600000000 01 0.625OCUUOO Cl 
0.6500ÜOUOO Ul O.6750G0U0P 01 0.700COOUOP Ol 
0 • 7 2 S O O O U O O 0 1 
0.7500COOOD Ul 
0.775000000 01 
0.800CPOUOD 01 
0.825000000 Ul 
0.850000"«0 Ol 
0.<i7iO00UUO Ol 
0.90,0000000 Ol 
0,925000000 Ol 
0.9500000011 Ol 
0.975GG0U00 Ol 
0.100000UUD 02 
P.10750000" 02 
0.1150G0U03 U2 
0 • 12250U003 U2 
0.1.3UOCHUOD U2 
0.1375COUOO 02 0.145COUOUO U2 
O.15250UOOD 02 0.16UOOOUOO U2 
0.1675POOOD U2 
0.l75oOOUOB 02 
0.182500U0P 02 
0.190000U0D U2 
0.1975C0U00 02 0.205DOOOOD Q2 
0.2125D3O03 U2 
0•22000U009 02 
0.227500000 02 
0.23500000P 02 
0•24250UU03 02 
0.2SOOOOUOO 02 

UP 

U.U 0.0 0.0 
0.0 0.0 
o.'o 0.0 0.0 
ü.C 
O.C 0.0 0.0 0.0 0.0 u.o 
0.376309030-11 
0.4267-|253c-10 
0.144333680-09 
0.3191)01750-07 
0.412H98J4D-U4 
0.25CH9804D-03 
0.686140820-03 
0.13942 3.7 9D-C2 
0.268426220-02 
0.440J32340-02 
0.120691550-01 
0.490646000-01 
0.114339780 00 
0.243433043 00 
0.444J69083 00 
0.741133710 00 
0.118464520 01 
0 . 1 8 2 1 4 7 4 6 p 01 
0.300*4207O 01 0.486'joo26p 01 0.798783780 01 
0 . 1 3 0 6 Ô 9 3 V P 02 
0 . 1 9 9 4 A 2 4 0 P 02 
0 . 3 0 1 3 3 2 3 1 p 02 
0 . 4 1 9 8 0 5 8 3 p 02 
0 . 5 8 6 4 7 4 1 4 t 02 
0 , 5 0 5 9 i 5 l 5 c 02 
0 . 1 0 6 0 9 2 0 4 0 U3 
0 . 1 4 0 6 6 9 2 0 0 U3 
0 . 1 8 4 / 4 7 4 0 0 03 

WUYAU I E I GP I 
Z B 3 V . A a 8V, I I J 

I U,40000UUUU Ul I U.U I 
I 0.425000U03 01 I 0.0 I 



PHOTON AND ALPHA WIDTHS 

GP/IGN*G(»«G? + GAJ 
u.o 
0.0 
0.0 
0.0 
0 . 0 
0 . 0 
0 . 0 
0.0 0.0 
0.0 
0.0 
0.0 
0.0 
o . o 0.0 0.213/00630-12 
0.175151810-11 
0.<6446«900-11 
0.835665810-11 
0.9144954O0-06 
0.480694630-05 
0.115954540-04 
0.209476270-04 
0.363172050-04 
0.540574450-04 
0.114275120-03 
0.363637320-03 
0.612707320-03 
0.613936210-03 
0.100863050-02 0.12009031D-02 
0.144761120-02 
0.176317870-0? 
0.236277270-02 
0.31639477 D-02 
0.432689110-02 
0.600668p7[)-02 
0.780042C40-02 
0.101372900-01 
0.121913170-01 
0.146347700-01 
0.174594350-01 
0.200238240-01 
0,231152470-01 
0.264339420-01 

GA/CGN+GG+GP*GA)I 
0.0 I 0.0 I C.O I 0.0 I 0.0 J 
0.0 I 0.0 I 
0.0 I 
0.0 I 
0.162535230-33 I 
0.675045593-37 I 
0.24329Q940—3 6 I 
P.752171340-37 I 0.453323040-22 I 
P. 34 69*6090-?1 I 
0.7607?273D-21 I 0.126017040-73 I 
0.161747370-15 I 
0.20297*500-14 I 
C.537601490-14 I 
0.109973200-13 I 
0.17C39562D-11 I 
0.223590200-10 I 
0.6376ft7730-10 I 
0.119327180-09 I 
P.3952P6660-C3 I 
0.492843670-08 I 
0.3126151SD-07 I 
0.153783373-06 I 
0.547441830-06 I 
0.117/69730-^5 I 
0.19119124D-Q5 I 
0.117353050-04 I 
P.2£63p898o-fl4 I 
0.483312780-04 I 
0.684428370-04 I 
0.933044910-04 I 
0.116255910-03 I 
0.1513B7O7O-P3 I 
0.13366863D-03 I 
0.228/48640-03 I 
0.2912C715D-03 I 
C.34265557D-P3 I 
0.368406500-03 I 
C.392164400-03 I 

NUCLEUS 
Z = 39; A = 90 

GP/CGN*GG+GP+GA)I 
I 0.0 I 0.0 I 

GA/(GN+GG+GP»GA)I 
0.0 I 
0.0 1 

NUCLEUS 
Z = 39, A = 89 



0 , 4 5 0 0 0 0 ( 1 0 5 Ol 
0 , 4 7 5 0 0 0 ( 1 0 0 Ol 
0 . 5 0 0 0 0 0 0 0 3 U l 
0.5210001)0,1 Ol 
0 . 5 5 0 0 0 0 0 0 0 01 
u . 5 7 5 0 0 0 0 0 n 01 
0,600000000 Ol 
0 . 6 2 5 0 0 0 0 0 0 Ol 
V.£5 ' . ">C0V0a Ol 
0 .6750C0UCÖ O l 
0 . 7 0 0 E 0 0 9 Ü 3 01 
0 . 7 2 5 0 0 0 0 0 0 Ol 
0 . 7 5 0 0 0 0 0 0 0 Ol 
0 . 7 7 5 0 0 0 U Ü 9 Ol 
0 . 8 0 0 0 0 0 0 0 3 Ol 
0 . 3 2 5 0 0 0 0 0 3 Ol 
0 . 8 5 0 0 0 0 0 0 0 01 
0 . 8 7 5 0 0 0 0 0 0 Ol 
O.'OOOCOOOO O l 
C.025l 'OPOOO O l 
O.OSCCCCUCII O l 
0 .975 l f 00 t )O ' ) Ol 
0 . 1 0 0 0 0 0 0 0 3 02 
0 , 1 0 7 5 0 0 1 ) 0 0 u£ 
0 . 1 1 5 0 0 0 0 0 « 02 
U . 1 2 2 5 0 0 U 0 0 O i 
0 . 1 3 0 0 0 0 0 0 » 02 
0 . 1 3 7 5 0 0 0 0 0 02 
0 . 1 4 5 0 0 0 0 0 1 ) I i 
0 .1525OOU0O 02 
0•160Ü00000 02 
0 . 1 6 7 5 0 0 0 0 » 0£ 
0 . 1 7 5 0 00003 02 
0 . 1 8 2 5 0 0 0 0 0 02 
0 . 1 9 0 0 0 0 0 0 0 02 

0.0 
0.0 
0 , 0 
0,0 
0.0 
0 , 0 
0,0 
0.0 
0,0 
0 . 0 
0.0 
0.1U/M26VD-10 
0 . 1 2 1 5 4 6 3 3 0 - 0 9 
0 . 4 0 8 0 4 2 4 4 0 - 0 9 
0 . 3 9 5 22*5000-09 
0 . 1 1 0 0 4 3 2 9 0 - 0 3 
0 . 7 1 3 0 3 1 ) 3 8 0 - 0 3 
0 . 1 9 4 3 5 9 1 0 0 - 0 2 
0 . 3 9 1 4 3 4 1 5 0 - 0 2 
0 . 7 5 1 1 3 8 1 8 0 - 0 2 
0 . 1 2 2 4 0 4 6 3 0 - 0 1 
O . V / I C S O O S D - O I 

0 . 2 1 6 V 7 6 1 2 0 - 0 1 
0 . S 8 5 1 Ô 1 1 5 D - 0 1 
0 • 2 3 6 4 6 0 ® ' D 00 
0.5Q815O53D 00 
0 . 9 3 9 3 3 0 5 8 0 00 
0.157139070 01 
0 . 2 3 9 3 2 6 8 8 0 01 
0 . 3 5 5 0 9 4 4 3 D 01 
0 . 5 1 5 4 3 2 4 1 0 01 
0 . 7 5 5 3 9 5 2 1 0 01 
0 . 1 1 ^ 3 4 8 1 4 0 02 
0 . 1 8 0 1 5 3 2 3 0 02 
0 . 2 8 1 6 2 3 9 6 0 02 

E I G P 

V , 4 U U U < ; U U O I ) u l 0 . 0 

0 , 4 2 5 0 3 0 0 0 0 Ol 0 . 0 

0 . 4 5 ( 1 0 3 0 0 0 0 Ol 0 . 0 

0 . 4 7 * 3 0 0 0 0 0 3 Ol 0 . 0 

TT. 5 3 3 0 3 0 0 0 J 0 1 0 . 0 

0 . 5 2 5 0 0 0 U 0 3 Ol 0 . 0 

0 . 55()00TF$3N Ol 0 . 0 

0 . 5 7 5 0 0 0 0 0 0 Ol 0 . 0 

0 . 6 0 0 0 0 0 1 ) 0 » 0 1 0 . 0 

0 • 6 2 5 0 0 0 0 0 0 Ol 0 . 0 

0 . 6 5 0 0 0 0 1 > 0 N Ol 0 . 0 

0 . 6 7 5 0 0 0 1 ) 0 " Ol 0,14.3 V 0 1 / 4 D - 1 2 

0 . 7 0 0 0 0 0 0 0 0 Ol 0 . 5 3 3 6 3 4 8 0 0 - 1 0 

0 . 7 2 5 0 0 0 0 0 0 Ol 0 . 2 9 8 4 4 1 9 0 0 - 0 9 

U . 7 5 0 Ü O O U O O Ol 0 , 8 1 0 3 1 4 0 1 0 - 0 9 

0 . 7 7 5 0 0 0 0 0 » Ol 0 , 9 2 6 3 2 5 1 5 0 - 0 5 

0 . 3 0 0 0 0 0 1 ) 0 3 0 1 0 . 4 0 3 1 5 3 3 3 0 - 0 3 

0 . 3 2 5 0 0 0 U O « Ol 0 , 1 5 5 4 8 7 3 5 0 - 0 2 

0 . 0 
0 . 0 
0 . n 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 0 
0 . 1 J 6 2 3 2 4 1 0 - 0 9 
0 . 1 4 1 0 3 6 0 5 0 - 0 8 
n . 4 2 6 4 / 9 , f 5 i > - 0 8 
0. 8 7 0 1 6 9 6 3 D - 0 8 
o . 1 0 4 9 1 7 5 5 0 - 0 2 
0 . 5 9 5 9 9 3 7 4 0 - 0 2 
0 . 1 4 9 8 6 2 5 8 0 - 0 1 
0 . 2 7 3 9 0 8 8 5 0 - 0 1 
o . 4 8 0 5 6 6 4 9 0 - 0 1 
0. 7 0 7 1 5 0 4 1 0 - 0 1 
0 . 9 3 5 6 3 3 4 1 0 - 0 1 
C. 1 C 7 2 6 6 8 5 0 00 
0 . 2 9 1 3 3 4 0 0 0 00 
0 . 4 6 8 5 5 9 8 3 0 00 
0 . 5 4 6 5 5 0 3 4 0 - 0 1 
0 . 3 7 8 0 5 5 5 2 0 - 0 1 
0 . 3 5 0 9 3 0 6 1 0 - 0 1 
0 . 3 4 4 6 6 9 5 3 0 - 0 1 
0 . 3 5 3 3 2 8 3 6 D - 0 1 
0 . 3 6 5 9 2 5 0 1 D - 0 1 
0 . 3 8 5 5 5 8 3 8 0 - 0 1 
o . 3 6 6 4 0 4 1 0 0 - 0 1 
o . 3 5 2 5 2 2 9 2 0 - 0 1 
0 . 3 6 Q 6 / 8 5 2 0 - 0 1 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 0 
0 . 3 
0 . 7 3 / 4 5 4 / 9 0 - 4 0 
0 . 1 2 5 1 9 3 5 2 0 - 3 7 
0 . 6 2 / 5 2 9 4 1 0 - 3 7 
0 . 1 5 5 0 8 4 5 6 0 - 3 6 
0 . 2 2 1 2 3 4 5 1 0 - 2 1 
0 . 3 5 4 5 3 P 5 n 0 - 2 0 
0 . 3 1 5 2 6 6 1 8 0 - 1 9 
0 . 7 3 4 6 6 7 7 8 3 - 1 9 
0 . 3 5 0 2 3 3 4 7 0 - 1 4 
0 . 9 5 / 9 4 9 9 9 0 - 1 2 
0 . 4 7 0 1 0 1 0 6 0 - 0 8 
0 . 1 9 3 2 7 7 0 « 0 - 0 3 
0 . 4 2 3 4 8 3 4 2 0 - 0 3 
0 . 4 0 2 5 0 3 7 3 0 - 0 7 
0 . 3 4 3 9 7 1 5 / 0 - 0 6 
0 . 1 0 2 4 0 0 3 2 0 - 0 5 
0 . 2 9 5 0 2 3 3 3 0 - 0 5 
0 . 5 7 0 6 9 5 4 / 0 - 0 5 
0 . 1 8 6 3 1 9 6 / 0 - 0 4 
0 . 5 0 3 9 0 2 8 8 0 - 0 4 
0 . 8 4 3 5 4 8 9 2 0 - 0 4 

G P / T G N + G G * G P * G A > 

0.0 
0.0 
0 . 0 
0.0 
0.0 
o . n 
0 . 0 
0.0 
0 . 0 
0.0 
0.0 
0 . 1 ^ 0 6 2 0 3 1 0 - 1 1 
0 . 4 5 3 0 3 1 2 9 0 - 0 9 
0 . 2 3 3 6 9 0 1 8 0 - 0 3 
0 . 5 9 0 5 2 5 4 9 0 - 0 8 
0 , 6 2 1 1 3 6 4 3 0 - 0 4 
0 . 2 5 1 7 9 8 6 1 0 - 0 2 
0 . 8 8 5 1 5 1 5 0 0 - 0 2 

G A / C G K > G G + G P * G A ) I 

0.0 
0.0 
0.0 
0.0 
c.o 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 . 1 3 4 5 2 2 1 2 0 - 3 9 
0 . 4 1 1 8 0 6 1 3 0 - 3 7 
0 . 2 0 7 9 6 2 2 2 0 - 3 6 
0 . 5 1 7 9 3 2 5 0 0 - 3 6 
0 . 4 8 4 2 6 2 3 6 0 - 2 1 
0 . 2 7 2 5 6 9 9 7 0 - 1 9 

NUCLEUS 

Z = 3 9 , A 

> i 
OJ vn 



0. <•500000011 oi : 0 .36615?2yo -02 0.192414220-01 0.105326750-13 
0. 57500001)3 oi ; o .726.» (19120 -02 0 .345357640-0 'i 0.743117940-13 
0. 930000003 0"' i 0 .12*165300 -01 0.56069S 700-01 0.531657580-14 0. 925i)OOl'00 01 1 0 .201939750 -01 0.810269530-01 0.42504042D-12 0. 950000003 0-l 1 0 .2779(13710 -01 0.901635530-01 0.132189800-11 
0. 975000UÜI1 01 I 3 • 3694 30990 -01 0.61555246O-01 0.174275340-11 
0. lODOOUl'OD 02 I 0 .5 76127'70 -31 0.52120 8 45c—01 0. 361098153-10 
0. 10750UUOO 02 I 0 ,213994 720 00 0.674399746-01 0.582300990-03 0. 1150G0O0D 02. I 0 .507134100 00 0.852362110-01 0.152813820-07 

NUYAU 
Z=3V,A= 8 !, 

p GP Gl'/CGN+GG+GP+GAJI GA/(GN+GG*GP+G*)I 
0. 4UUU0UUUU y i 0 .u 0.0 X I 0.0 
0 425000000 01 0 .0 0.0 I 0.0 0. 450000000 01 0 • w 0,0 I 0.0 0 47500000D 01 0 .0 0.0 I 0.0 0 500000000 U1 0 .0 0.0 I 0.0 0 525000UOO 01 0 .0 0.0 I 0.0 
0. 550000000 01 0 .0 0.0 I 0.0 
0. 5750001'OD 01 0 .0 0.0 I 0.0 0. 6O0O0OUOO 01 0 ,117C36640 -uv 0,130634510 -08 I 0.0 0. 625000000 01 0 .832692290 -09 0.910264400 -08 I 0.0 0. 650000000 01 0 .234962360 -08 0.253934230 -07 I 0.354160610-39 I 
0. 675000000 01 0 .259195020 -OS 0.493876520 -07 I 0.107272050-36 I 
0 . 700ÜOOUOO 01 0 .46U695950 -03 0.8331*0990 -02 I 0.543607370-36 I 
0 . 72500000(1 01 0 .208923310 -v>2 0.350130360 -01 I C.133962053-35 I 3. 750000000 01 0 .513594890 -02 C.7737V60/0 -01 I 0.116657250-20 I 
0 . 775'JOUUOI) 01 0 .9E6C.9Ü20 -02 0.131690720 00 I 0.6233Q9250-19 I 
0. 3003(10000 01 c .1B2121O40 -01 0.204143480 00 I O.zms^za-Vi I 
0 . •325030000 01 0 .280853440 -01 0.265744090 00 l 0.450937330-13 l 
0. 3500001)00 a l 0 .33O5O556D -01 0.316555240 00 I 0.897611300-14 I 0. 375000UOD 01 0 ,4968 j j73o-01 0.343E3024ß 00 I 0.657318630- 12 I 0. 900000000 01 0 .743938120 -01 0.424797430 00 I 0.201656340-11 I 3. 925000U0D Ol 0 .121375040 00 0.520346260 00 I 0 . 3 8 l 5 j 0 8 8 o - 11 I 0. ?50000UUn Ol 0 .187580320 00 0.636740870 00 I 0.106686180-09 I 3. 975000UUO Ol 0 .272*33650 00 0.669445270 00 I 0.436049260-08 I 0. 100000000 02 0 ,352683330 00 0.70727422D 00 I 0.130^02560- 07 I 

NUCLEUS 

Z = 39, A = 87 

* SECTIONS EFFICACES IHVERSÇS INVERSE CROSS SECTIONS 

VALEURS DE LAGRANGE 
. S" 

0,900000000 02 
O.U o.ioooaouoo-oi 
0.200010000 00 0«50000000D 00 0.100000000 01 0>400000000 01 

!>IGHA 

u.l) U.25«<»0uu«0 Ol 0.283200000 01 U.P875000UO 01 0.232300000 01 0.192*00000 01 

EPS 

O.IOUUOOUUO-02 0.509000000-01 0.3CJOOOOOD 00 
0.600000000 00 0.200000000 01 0.500000000 oi 

SIGH* 

0,653400000 01 0.221300000 01 0.296600000 01 0.275330000 01 0.225800000 01 0.177000000 01 

EPS 

0.500000000-32 0.10000000(1 00 0.40000000« 00 0.80000003» 00 0.30000000n 01 0.60000000O 31 

51GM» 

0.324600000 01 0.244200000 Ol •0.294600000 01 0.250000000 01 0.21853000° 01 0.173700000 01 

> I 
o\ 



O.TonOOiflCD Ol 
O.IUOOOOOOD U2 
0.16(1000000 02 
0 , 8 9 0 0 0 0 0 0 0 02 
0 . 0 
O. IUUOl l ' JUUU-Ul 
0 . 2 0 0 0 3 0 0 0 0 00 
0 . 5 0 0 0 0 0 0 0 0 00 
0.100000000 01 
0 . 4 0 0 0 3 0 0 0 0 01 
0.700000000 01 
0.100001000 02 
0 . 1 6 0 0 0 0 0 0 3 02 
0 .880000000 02 
0 . 0 
0 . 1 0 0 0 0 0 0 0 3 - 0 1 
0 . 4 0 0 0 3 0 0 0 0 - 0 1 
0.70UOOHOOD-U1 
0.100010000 00 
0 . 4 0 0 D 3 0 0 C 3 00 
Ö./OÖOOOOOO 00 
0 . 1 0 0 0 0 0 0 0 3 01 
0.25o0!»n003 01 
o . S o o o o o o o o 0 1 
o . s o o o n o o c o 0 1 
0 .120000000 02 
0 . 1 8 0 0 0 0 0 0 3 02 
0 . 8 7 0 0 0 0 0 0 0 02 
0 . 0 
O.VJUOOUOUD-Ul 
0 . 4 0 0 0 0 0 0 0 0 - 0 1 
0 . 7 0 0 0 0 0 0 0 0 - 0 1 
0.100000000 00 
0 . 4 9 0 0 0 ^ 0 0 0 00 
O.7OOO1'10OO 00 
0 . 1 0 0 0 0 4 0 0 0 U l 
0 . 2 5 0 0 0 0 0 0 3 01 
0 . 5 0 0 0 0 0 0 0 0 31 
n . 8 0 0 0 0 0 0 0 0 01 
0 . 1 2 0 0 0 0 0 0 0 02 
0.180000000 02 

0 ,17'MIOPHOD 01 
0 .17330OUOO Gl 
0 .15350ÜUO0 01 

u . 0 
0 ;75d<'UUUUB U l 
0 . 7R3 20CU0D 01 
u . 2 8 7 5 0 0 U U 3 01 
u . 2 3 2 3 0 0 U 0 3 o i 
u .192400UUO 0 1 
u • 17DOOOUIJO 01 
u , 1 7 3 3 0 0 U 0 3 01 
0 . 1 5 3 5 0 0 0 0 0 01 

U .1} 
u . 2 5 8 O 0 0 U 0 0 01 
0 . 2 0 ^ 2 0 0 0 0 0 01 
0 . 2 1 6 4 3 0 0 0 0 01 
U . 2 2 2 / 0 0 0 0 3 01 
0 • 27 ' "5 JOOOO 01 
u . 2 5 0 2 0 C 0 0 3 01 
0 . ' i23VOOOU3 01 
0 , 2 2 ' . b 0 0 O 0 n 01 
0 . 1 7 5 8 3 0 0 0 0 01 
u .17330JOOD Oi 
U . 1 5 * ' 5 D 0 0 0 3 01 
U . 1 5 2 3 0 0 0 0 0 01 

u .<1 
u ,25B<.0U0UD 01 
u • 2 0 8 2 0 0 0 0 D 01 
0 ,21t«GOOUO 01 
o , 2 2 « 7 0 0 0 0 0 01 
0 .27'.5f lOOOO 01 
0 .25O200UUO 01 
U . 2 2 3 9 0 0 0 0 0 Ol 
0 ,22'iOOOOOD Ol 
u , 1758000 (10 Q1 
0 •1733QOOUO 01 
0 . 1 5 V 5 0 0 0 0 0 01 
U . 1 5 2 3 0 0 0 0 3 01 

1.303000003 01 
ü.12i)000000 02 
0.130000003 02 

3 . 1 0 0 0 0 0 0 0 0 - 0 2 
Ü.50') 000030-01 
0.3C0000003 00 
0.60U000OCD 00 
0.20U010CG0 G1 
0 . 5 0 0 0 0 0 0 0 3 p1 
0 . 8 0 0 0 0 0 0 C 0 01 
0 . 1 2 0 0 0 0 0 0 3 02 
0.180000000 02 

G•1000000 00-0 2 
0 . 2 0 0 0 0 0 0 0 0 - 0 1 
O.5CUOCOOOD-01 
0 . 8 0 J 0 0 0 0 0 3 - 0 1 
0.200000000 00 
0 • 5 0 0 0 0 0 0 0 0 00 
0 . 3 Ö 0 0 0 0 0 0 3 00 
Û.15UOC0000 01 
0 . 3 0 0 0 0 0 0 0 3 01 
0 . 6 0 0 0 0 0 0 0 3 01 
0 . 9 0 0 0 0 0 0 0 3 01 
0 . 1 4 0 0 0 0 0 0 3 02 
0 . 2 0 0 0 0 0 0 0 3 02 

0.109UOOU03-02 
0 .200000000 -01 
0.503000000-01 
0,803010003-01 
0.200000000 00 
0.503000000 00 
0.800000000 GO 
O.15UOO00O0 OL 

0 . 3 0 0 0 0 0 0 G D 01 
Q.6QQOQQ0QO 01 
0 . 9 0 0 0 0 0 0 0 3 01 
0.14UGOQG03 p2 
0 . 2 0 U 0 0 0 0 0 3 G2 

0 ,174430003 01 
0 .15970000" 01 
0 .153500003 01 

U ,653400003 01 

0 .221330003 01 
0 ,276630000 01 
0 ,275330003 11 
0 .275800003 01 
0 .177000000 01 
0 .174409000 01 
0 .159730003 01 
0 .153500000 01 

U ,670498303 01 
0 .219900003 01 
0 .209730000 01 
0 .22G400&03 01 
0 .260800003 01 
0 . 27000000P 01 
0 . 2401OOGOD 01 
0 .2114000G3 01 
0 .218500000 01 
0 ,169930003 01 
0 .171330000 01 
0 .153600003 01 
0 ,150900003 01 

0 .6/0498300 01 
0 ,217900000 01 
0 .207700000 01 
0 ,220400000 01 
0 ,260800000 01 
0 .270C00003 01 
0 .240100000 01 
0 .2114OOCOO CL 
0 . 218530000 01 

0 .169900000 Q1 
0 .171300000 01 
0 .153800000 01 

0 ,150900000 01 

0.900001001 01 
0.1400000D1 02 
0.20000000» 02 

0.50000(1009-02 
0.130000001 CO 
0.400000001 00 
0.300000001 00 
0.300000001 01 
0.60000000̂  01 
0.9000000C1 01 
0.140000001 02 
0.20030000" 12 

0.500000000-02 
0.3100Q1CQ1-01 
0.60000000P-G1 
0.900000301-01 
0.30000050« 00 
0.60000000" 00 
0.90000000" 00 
0.200000001 01 
0.430000301 01 
0.70000300" 01 
0.IJCCCCOP" 02 
0.160G00GC" 02 

0.50000000D-Û2 
0.300000011-01 
0.6D00030 3"-C1 
0 .9000000 0(1-01 
0.3000000 0" 00 
0 . 6 0 3 0 0 0 0 3 " 00 
0.900003001 30 
0.20000003« 01 
0.4000GOOO" 01 
0.70000000P 01 
O.IOOOOOOO" 02 
0 . 1 6 0 0 0 0 0 0 " 02 

0 . 1 7 4 2 Q 1 0 0 0 01 
0.153374000 01 

0,151330300 01 

0.324600303 01 

3.24420COOO 01 
0.29440Ç00B 01 
3.250130003 01 
0.21Ô500000 31 
3.170700000 01 
0,1 7420(1003 01 
0.153376030 01 
0.1S1300000 01 

0.323600300 01 
11.213030000 01 
0.212701003 01 
0.224300000 01 
0.274203000 01 
3.253533000 01 
0.231300000 31 
0.220400300 01 
0.194000003 01 
0.171200000 01 
0.1 67909030 I)1 
3.1522C110O 01 

3.328600303 01 
0.213300300 01 
0.212/00000 31 
1.224501000 01 
0.274200003 01 
0.263509030 01 
0.231330000 01 
0.223490003 01 
0.174001000 01 
0.171200000 01 
0.107900003 01 
0.152200000 01 

Ol —1 



• Et l tHGIES DE SEPMHTIUf. DES MEJTHOtlS-PROTUliS-ALP'IAS 

NOYAU Z=39•As 9 0 . S = U.6S6,-,0D 01 SP= U . 7 5 6 / 1 0 01 

NOYAU 2 = 3 9 . A s 8 9 . s= 0 . 1 1 4 6 8 0 02 SP= U . / 0 6 7 2 0 01 

NUYAU 2 = 3 9 . A = 8 * . s= 0 . 9 3 / 6 0 0 01 SP = 0 . 6 7 1 2 0 0 01 

Î.0YAU 2 = 3 9 . A = 8 7 . s= 0 . 1 1 3 1 9 0 02 SPs 0 , 5 7 6 4 0 0 01 

* ENtRGIES t)E PAIRING * * * * * * * * * * * * * * * * * * * * * * 

P( 9 0 . ) = 0 . 0 

PC 8 3 . ) = 0 . 0 

PC 8 9 . I - U « 930UU00UD UO 

PC 8 7 . ) = 0 . 1 4 6 0 0 0 0 0 0 01 

* PAHAHETKES DE OEtlSITE Dfc .Uve'AUX CALCULÉS 
FORME E X ? ( 2 . * S a » T t P A * U ; ) / U * « 1 . 5 

P* ' . 90.1-s U.10O6000U0 02 

PAC 8 3 . ) = 0 .9562030CD 01 

PAC 8 9 . i s 0 . 8 9 1 6 0 0 0 0 0 01 

PA< 8 7 . ; = 0 .96S80000D 01 

• ENERGIES OE TRANSI TIOIJ** FORME fc'XP C Cfc'-EO)/T ) «»CA LCULEES * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

EOC 9 0 . > = - 0 . 1 1 5 / 0 0 0 0 0 01 EOC B9. ) = - 0 « 1181OUOUD 

EOC 8 8 , ) = - O . 1 5 9 1 u o 0 O D 01 EOC 8 7 . ) = 0 . 6 1 0 3 0 0 0 3 f l 

E l C 9 0 . ) = 0.4167O0UU0 01 E1C 8 9 . ) s 0 . 5 1 1 5 0 0 0 0 0 

E1C 8 8 . ) = 0 . 5 3 / 0 0 0 0 0 0 01 E1C 8 7 . ) = 0 . 6 7 0 3 6 0 0 0 0 

URÇS DES »JOYAUX CALCULÉES 

TC 9 0 . > = 0 . 3 3 7 / 0 0 0 0 0 OU TC 8 9 . ) = 0 . 9 0 3 1 0 0 0 0 0 

T( 8 8 . ) = 0 . 9 2 8 9 0 0 0 0 0 OU TC 8 7 . ) = 0 . 8 3 2 3 / 0 0 0 0 



NEUTRON-PROTON-ALPHA SEPARATION ENERGIES 

SAs 0 . 6 1 6 1 0 D 01 GG/GT= 0 . » 1 7 0 n 0 - 0 1 

SA = 0 , 7 9 5 0 0 0 01 GK/GTS 0 . 7 4 9 5 0 0 00 

SA = 0 . 6 9 6 0 0 0 01 Gr./GT= 0 . 5 4 1 3 4 0 00 

SAs 0 . 6 4 6 0 0 0 01 Gf. /GT= O.Î45QOO 00 

PAIRING ENERGIES 

CALCULATED LEVEL DENSITY PARAMETERS 

TRANSITION ENERGIES 

CALCULATED NUCLEAR TEMPERATURES 

> 
UJ 
Co 



PAKAMkTRES ou p r c s q u I l I s r e PREEQUILIBRIUM PARAMETERS 

IOX= 1 E K I N I = 0.5001) 91 Ays - y . i û V U - 0 3 BJ= Ü . / 1 0 D - 0 1 A L P H A - j a 0 . 1 9 8 0 00 B E T A - ; s 0 . S 2 4 0 00 



SPEC THE NORMALISE OES Nt'UTHONS PHlHAlKEî A L ENERGIE INCIDENTE E = 0 .16000D 02 PRIMARY NEUTRONS NORMALIZED SPECTRUM 
E 

0.0 O.ZluVOD Ul 0.421050 01 
0 .632890 n i 
0 . 8 4 3 8 5 0 p i 
0 . 1 0 5 4 6 0 02 
0 . 1 2 4 5 8 0 02 
0 . 1 4 / 6 7 0 02 

IUE3 
0.0 
g.Zlootv uu 
0.«27450-1)1 
0 . 3 8 0 1 4 0 - i n 
0 . 2 1 4 2 8 0 - 0 1 
0 . 1 3 5 2 7 0 - 0 1 0.762770-02 
0 . 2 7 1 3 8 0 - 0 2 

U.52/410 00 
0 . 2 6 3 / j O 01 
0 .474673 01 
0 .685633 01 
0 .89659D 01 
0 . 1 1 0 " ' 6 0 02 
0 . 1 3 1 8 5 3 02 
0 .152950 02 

N(E> 
0 . 1 9 4 1 / 3 00 
0 .139960 00 
0 . / 2 3 9 3 0 - 0 1 
0 - 3 1 9 7 3 0 - 0 1 
0 . 1 3 9 6 / 0 - 0 1 0 • 116O33-O1 0.641920-02 
0 . 1 4 0 2 1 0 - 0 2 

E 
0 .105460 01 
0 .316440 01 
0 .527410 01 
0 . / 3 8 3 7 0 01 
0 .949330 01 0•116030 02 
0 . 1 3 7 1 3 d 02 
0 .153220 02 

0 .220370 00 
0^155920 oo 
0 • 5 Z2 3?0"01 
0 . 2 / S 1 3 D - 0 1 
0 . 1 6 9 5 1 0 - 0 1 
0 . 1 0 1 9 3 0 - 0 1 
0 . 5 2 0 4 2 0 - 0 2 
0 . 1 0 3 5 2 0 - 0 5 

E 0.1582 2D 01 0.-«49193 01 
0•S301 50 01 
0 - 7 * 1 1 1 0 01 0.100210 02 
0 .1213o0 32 0- 1424oO 02 

m > n.233/10 00 
0 . 1 1 7 2 3 0 00 
p . ' . 6 2 3 3 0 - 0 1 
C . 74 29p0—01 
0 . 1 5 2 0 0 0 - 0 1 
0 . 6 8 8 2 9 0 - 0 2 
0 . 3 9 7 5 7 0 - 0 2 



SPECTKE MORMAUSH OES HEUTRONÏ" PRIMAIRES A L ÉNERGIE INCIDENTE E= 0 . 1 8 0 0 0 0 02 PRIMARY NEUTRONS NORMALIZED SPECTRUM 

E N i e ) E i|CE» E NCS) E N (E ) 
U . t U . 0 0 , 5 9 3 3 3 0 OO 0 . 1 7 2 6 6 0 00 d . n a 6 f o 01 0 . 1 9 2 0 9 3 00 0 . 1 / 3 0 0 0 01 J . 2 0 4 / 0 0 00 
0 . 2 3 / 3 3 0 01 0 . 1 8 8 9 4 0 uo 0 . 2 9 6 6 7 3 01 0 . 1 6 2 5 / 0 00 0 . 356000 01 0 . 1 2 7 3 9 3 00 0 . 4 1 5 3 3 3 01 r . 9 î - i 5 7 0 - G 1 
0 , 4 / 4 6 7 0 01 0 .777520-1 )1 0.534U0O 01 0 . 6 1 9 9 5 0 - •01 o . 593330 01 0 . 5 0 6 / 5 D • 0 1 0 . 6 5 2 5 7 0 01 3 . 4 2 2 / 3 0 - 0 1 
0 . / 1 2 0 0 0 n i n . 3 6 1 4 6 0 - 0 1 0 . 7 / 1 3 3 3 01 0 . J1874£>- 01 o . 530670 01 0 . 2 3 1 530' - 0 1 0 • R93ÖOO 01 3 .2492 t>0 -01 
0 . 9 4 9 3 3 D 01 0 . 2 2 3 1 1 0 - 0 1 0 . 1 0 0 3 / 3 02 0 . 2 0 0 6 3 0 - 0 1 0 . 106800 02 0 . 1 7 9 2 5 0 - 0 1 0 . 1 1 2 / 3 0 02 0 . 1 5 6 3 7 3 - 0 1 
0 , 1 1 8 6 7 0 02 0 . 1 3 8 8 2 0 - 0 1 IJ, 124600 02 0 . 1 2 3 1 3 0 - 01 0 . 130530 02 0 . 1 0 3 7 0 0 ' " 0 1 0 . 13647D 02 0 . 9 5 3 4 9 0 - 0 2 
0 . 1 * 2 ' 0 0 oz 0 . 8 2 4 2 2 0 - 0 2 0 . 1 4 8 3 3 0 02 0 . 6 9 6 3 2 0 - 02 0 . 15427D 02 0 . 5 7 0 8 4 0 ' "02 0 . 1 6 0 2 0 0 02 0 . 4 3 7 9 7 0 - 0 2 
0 , 1 6 6 1 3 0 oz 0 . 2 9 9 6 0 0 - 0 2 0 . 1 7 2 0 7 0 02 0 . 1 5 4 4 5 0 - 0 2 0 . 173000 02 0 . 2 6 6 9 1 0 ' - 0 6 



PAKAMTTRES ou PKEÜOU I L i eue PREEQUILIBRIUM PARAMETERS 
I Q X - 1 O K I N I s O.SUOD Ol AJ= - O . J O V O - Q J B9= 0 , 7 1 0 0 - 0 1 ALP.HA- Is 0 . 1 9 3 0 00 8 E T A - l s 0 . 5 2 4 0 00 



PARAMÈTRES OU PREEQUILIBKE 

I Q X - 1 E K I K I s 0.5000 U1 A«= -O.IOVJ-OJ BH = 0.7100-01 A L P H A - I = 0.1930 00 B E T A - I = 0.5240 



SPECTNE NORMALISE OES NEUTKoNi OE LA KEACTION I-2.( A L ENERliJE INCIDENTE E= 0.160000 02 

E IHE) E N ( E ) E M C F ) 
0. c 0,0 U .606/43-01 0 178940-01 0. 121330 00 0. 35/390-31 
0. 242/1)0 00 0,715/KU" 01 U .31)33/0 )•) 0 ß ? 4 6 3.1 -01 0. 364l4o 00 0. 1J/360 00 

0. 405390 00 0.143120 HO 0 .5460/3 00 0 161000 00 0. 606740 00 0. 17/120 03 
o. 728p90 00 0.181140 00 0 .788/60 00 0 1-33153 00 0. 349440 00 0. 18516D 00 
0. V707VC 00 0,189180 0 0 0 .103150 01 0 191130 00 0. 10'213 01 0. 193190 03 
0 121350 d 0 • 1 ''/1 (J D 00 0 .127420 Ol 0 198613 00 3. 135430 01 0. 2QQ120 Ol 
0 14562D Cl 0.203141' 00 0 .151690 01 0 204659 00 o. 157750 01 0. 206163 0 3 
0. 109890 0 1 0.20̂ 171/ 00 0 .175960 01 n 210683 00 0. 182020 01 0. 211030 00 
O.VKitS PI 0.?!)739L- 00 0 .200220 01 0 205553 00 0. 206?90 01 3. 203710 00 
0' 218430 01 0.200030 CO 0 .2 244 93 01 0 198183 00 o. 230560 01 0. 196340 30 
0.242700 0 1 0.19226t 00 0 .248763 01 0 139530 00 0. 254*30 01 0. 136?0B 00 
0. 266970 01 0,181330 00 0 .2/3033 01 0 178600 00 0. 279103 01 3. 175370 39 
0.2V1?4D P1 C.1/041P 00 0 •297303 01 0 16/Û/3 00 0. 303370 01 0. 164430 00 
0. 315510 C1 0.157150 00 0 .3215/3 01 0 15 J500 00 0. 327540 01 0. 149360 0 0 
0. 339780 01 0.142570 00 0 .345840 01 0 138930 00 0-351910 01 0. 135293 00 
o. 304p4D 01 0.1284/P 00 0 .370110 01 0 1?53'.D 00 o. 3761 3D 01 3. 122600 0) 
0 38B31D Ol 0.11&74U 00 1) .394 331) 01 0 113800 00 o. 40Q4S0 01 0. 110373 0 0 
0. 412580 Ol 0.105QUt> «0 u .418650 Q1 0 1020/3 00 Ol 424/23 01 0. 996990" 01 
Ol 436850 [11 C.95Z87P-01 0 .442923 01 0 930320-01 Ol 4 4 3 9 V 0 01 0. 903760-31 
0. <.01120 01 6.861.659-01 1) .467190 Ol 0 »42SV0-Ol 0. 47J'6o 01 0 320S4D-01 
0. 4B539D 01 0.781530-01 0 .491460 01 0 765210-01 0. <9/530 01 0. 743700-11 
0. 509660 01 C. 716273-01 0 .515733 01 0 699760-01 3. 521393 01 0. 633649-01 
0. 5*35930 01 0.65102'w-01 0 .540033 01 0 634/03-PI 0. 54 6 0/0 01 0. 622733-01 
0 55820" 01 0.SV954U-01 0 .5642/0 01 0 587320-01 0. 570540 01 0. 576103-01 
0 582470 Ol 0.552660-01 0 .588540 01 0 540940-Ol 0 594613 01 0. 529220" 11 
0 6C674D 01 0.509150-01 0 .612810 31 0 50045D-01 0. 613380 01 0. 491763-31 
0. 631010 01 0.4/4J8D-01 ü .63/030 01 0 445630-01 0. 643150 0 1 0. 454990-31 
0. 655280 01 0.43V61U-01 0 .661350 01 0 431440-Ol 0. 66742D 01 0 . 425090-01 
0. 67955D 01 0.412390-"1 0 .685623 01 0 406040-01 0. 691690 01 0. 39969D-01 
0. 703820 01 0.386990-01 0 .709890 01 0 380650-Ol 0. 715960 Ol 0. 374300-01 
0. 729090 Ol 0 .So'!70-m 0 .734160 01 0 359/53-01 0. 740223 01 0. 35533D-01 
0. 7Ï2360 Ol 0.346433-01 0 .758430 01 0 342060-01 0. 764490 01 0. 33744D-0 1 
0. 7/6630 Ol 0.3281103-01 0 .782703 01 0 324630-01 0. 78876D 01 0. 320780-01 
0. 800900 Ol 0.313(180-01 0 .806970 01 0 309230-Ol 0. 813030 01 0. 305390-0 1 
Ol 325170 01 0.297690-01 0 .831240 01 0 293840-Ol 9. 337300 01 0. 239990-31 
0> 849440 Ol 0.283080-Ol 0 .855510 Ol 0 279740-01 0. 8615/0 01 0. 276390-Ol 
Ol 87371D nl 0.269710-01 0 .879/30 01 0 266360-01 Ol 83534J 01 0. 263(120-01 
0. B97980 01 0.256330-01 U .904040 01 (1 253413-Ol 0. 91o 11 3 01 0. 250703-01 
0 922250 Ol 0.24528U-yi 0 .9283-ia 01 0 2475/0-01 0. 934380 01 0. 23786D-Ol 
o. 946520 •11 0.234440-01 0 .952583 01 0 231730-01 Ol 953650 0 1 0. 229020-01 

Ol 9/0790 01 0.224280-01 0 .976350 Ol a 221953-Ol 0. 932920 01 0. 217620-Ol 
0. 995p6j t)1 0.2149/0-Cl 0 .100111 02 0 212640-Ol 0. 100720 02 0. 210313-01 
0. 101930 n2 0.205660-Ol 0 .10254,1 02 0 203430-Ol 0. 10315Q 0 2 0. 201223-31 
0'. 10436c 02 0.19679U-01 0 . 104V/I) 0 2 0 1945S0-Ol 0 . 195570 0 2 0. 192370-Ol 
0. 106790 p2 0•'8/940-01 0 .10/39,1 02 0 185/30-Ol 0. 10SOOD 0 2 0. 183523-01 
0. 10'210 p2 0.1/8780-01 0 .109823 02 0 176410-01 0. 11o43o 02 0. 1 74040-3 1 
0. 111640 02 0.169300-01 0 .112253 02 0 166940-Ol 0. 112350 02 0. 164570-01 
o. 114p7c 02 0.159890-Ol 0 .11467a 02 1 1S8Q/0-Ol 0. 115283 02 0. 156260" 0 1 
Ol 116490 n2 0.152620-01 0 .11710!) 02 0 15o3i)3-01 0. 117713 02 0. 148990-01 
0. 118̂ 20 0 2 0.145350-01 0 .11953P 02 0 143553-01 0. 1291 3D 02 0. 141760-01 
0. 121350 02 0.138510-01 0 .121963 02 0 136890-01 0. 122560 0 2 0. 135260-01 
0. 12378D 02 0.13201Ü-Ol 0 .124380 02 0 13O39D-01 0. 124990 0 2 0. 128760-0 1 
0. 126200 02 0.125560-01 0 .126Ï1D 02 0 12 4 0 / D -01 0. 127420 0 2 0. 122570-Ol 
Ol 128630 0 2 0.119590-01 0 .129240 0 2 0 118090-01 0. 129340 0 2 0. 116600-01 
0. 13106D C2 0.113610-01 0 .131663 02 0 112120-01 0. 132270 02 0. 110680-01 
0. 133480 02 0.1O/'lu" 01 0 .134093 02 0 10653D-01 0. 134733 0 2 0. 105153-01 
Ol 135910 n2 0.102380-01 0 .136520 32 0 101000-01 0. 13712D 02 0. 996150-02 

NORMALIZED NEUTRON SPECTRUM FROM 

% C t J ( I , 2 n ) 
0 .132023 03 9 .534840-•01 
0 .424/29 30 3 .125243 00 
0 .A4 7470 00 0 .179133 00 
3 .910113 00 C .137173 00 
0 .1132S3 01 0 .195200 00 
a „iSSSSO Q1 C .211630 00 
0 .143371 01 0 .207663 00 
0 .133073 01 0 .239243 00 
0 .3125*0 01 0 .211873 00 
0 .756633 01 9 .194500 00 
0 • 763993 0 1 0 .134073 00 
0 .735171 01 9 .173143 00 
0 .109140 0 1 3 .16,1790 00 
0 .335/10 0 1 0 .144223 00 
0 .35/933 0 1 0 .131643 90 
3 .132230 01 0 .119670 00 
0 0 1 0 .137733 03 
0 .433790 01 0 .974733-•01 
0 .4550« 01 3 .334/08-•01 
0 .479531 91 0 .773483-•Ol 
0 . sisiai 01 0 .7J2595-0Î 
0 .•527373 01 0 .467330-•01 
0 •552133 31 0 .511260-•01 
a .S/4400 01 0 .554333-•01 
a .<,31570 31 0 .517343-•Ol 
0 .624743 01 0 .433070-•01 
0 • A4921D 0 1 0 .443303-•01 
0 .673430 01 0 .413743-•01 
0 . A ? 7 7 5 0 01 0 .393340-•01 
0 .722373 01 3 .343590-•01 
0 .744293 01 0 .353900-•01 
0 ,7?054D 0 1 0 .333223-•01 
0 .77433P 9 1 0 .314930-•31 
0 , B1910D 01 0 ,30154a-•01 
0 .«43370 01 0 .234420-•01 
0 .»47440 0 1 0 .273050-•01 
0 ,*?l?10 01 0.259673-01 
0 .716130 C1 0 .247990-•01 
0 .940450 0 1 0 .237150-•01 
0 .964/70 01 0 .224410-Ol 
0 .933790 01 0 .217ÎOO-01 
r .101331 02 0 ,237993-•01 
0 .103753 02 0 .197010-•01 
0 .114130 02 0 , 1 9914 D-•01 
0 .133413 02 0.131153-•01 
0 .111310 02 0 .171670-•31 
0 .113460 32 0 .142203-:31 
0 .115590 02 0 , 154440-î! 
0 .115313 02 0 .147170-01 
0 .129740 02 0 . 1 4̂ 13D-•31 
0.123170 02 3 .133640-01 
0.125690 OZ 0 .127140-•01 
0.123073 02 0 .121080-•01 
0.130450 02 0 .115110-•01 
0 .132883 02 0 .107293-01 
0 .135303 0 2 0 . 1C3/6B-•01 
0 .137730 02 0 .982330-02 



0 . 1 3 8 3 4 0 02 
0.14076|> 02 
0 . 1 4 3 1 9 0 02 
0 .14562D 02 
0 . 1 4 8 0 4 0 02 
0 . 1 5 0 4 7 0 02 0• 1>290D 02 
j 0 .155330 02 
0 .15775C 02 

0 . 9 6 8 7 5 0 - 0 2 
0 . 9 1 5 2 1 0 - 0 2 
0 . 8 6 1 6 8 0 - 0 ? 
0 . 8 0 8 6 7 0 - 0 2 
0 . 7 5 5 9 0 0 - 0 2 
0 . 7 0 3 2 6 0 - 0 2 
0 . 6 5 1 0 9 U - 0 2 
0 . 5 9 8 9 1 0 - 0 2 
0 . 5 4 4 6 8 0 - 0 2 

0 . 1 3 6 9 4 0 02 
0.141371) 02 
0 . 1 4 3 8 0 0 02 
i l . 1 4 6 2 2 0 02 
0 . 1 4 8 6 5 0 02 
U.15108O o2 
ü . 1 5 3 5 1 0 02 
0 . 1 5 5 9 3 0 02 
0 . 1 5 8 3 6 0 02 

Q . 9 5 5 3 6 0 - 0 2 
0 . 9 0 1 8 3 0 - 0 2 
0 .34 3 3 3 0 - 0 2 
0 . 7 9 5 4 7 0 - 0 2 
0 . 7 4 2 7 1 0 - 0 2 
0 . 6 9 0 2 2 0 - 0 2 
0 . 6 3 8 0 4 0 - 0 2 
0 .5RS870 -0Z 
0 . 5 3 0 9 2 0 - 0 2 

0 . 1 3 9 5 5 0 02 
0 . 1 4 1 9 8 0 02 
0 . 1 4 4 4 0 0 02 
0 . 1 4 6 3 3 0 02 
0 . 1 4 9 2 6 0 02 
0 . 1 5 1 6 9 0 02 
0 . 1 5 4 1 1 0 02 
0 . 1 5 6 5 4 0 02 

0 . 9 4 1 9 3 0 - 3 2 
0 . 8 3 3 4 5 3 - 0 2 
0 . 8 3 5 0 5 0 - 0 2 
0 . 7 3 2 2 8 0 - 0 2 
0 . 7 2 9 5 2 0 - 0 2 
0 .67717D-Q2 
0 . 6 2 5 0 0 0 - 0 2 
0 . 5 7 2 1 9 0 - 0 2 

0 . 1 4 3 1 6 0 02 0.142540 02 
0 . 1 4 5 J 1 0 02 
0 . 1 4 7 4 4 0 02 
0 . 1 4 9 8 7 0 0? 
0 . 1 5 2 2 9 0 0? 
0 . 1 5 4 7 2 0 02 
0 . 1 5 7 1 5 0 02 

0 . 9 2 Î 6 C O - 0 2 
0 . 5 7 5 0 7 3 - 0 2 
0 . 6 2 1 8 6 3 - 0 2 
0 . 7 6 9 0 ' 3 - 0 2 
0 . 7 1 6 3 3 3 - 0 2 
0 . 6 6 4 1 3 3 - 0 2 
0 . 6 1 1 9 6 3 - 0 2 
3 . 5 5 8 4 4 3 - 0 2 



SPECTKE hORMALISE DES NEUTRON!» DE UA K t l C T I O N I - d i l A t EIIERblE INCIDENTE E= 0 . 1 8 0 0 0 0 02 

0 . 0 
0 . 2 4 2 / y O 00 
o . 4 Ï139D 00 
o . 723090 00 
0< ,97o79D CO 
0« 12135D 01 
0 . 145620 01 
o . 169890 01 
0< 194160 01 
0 . 218430 01 
0 . 242700 01 
0 - 26697C 01 
o . 29124D 01 
o . 315510 01 
0 . 339780 01 
o . 3O404D 01 
o . 383310 C1 
0 - 412580 01 
0 * 4S6850 01 
0< 461120 01 
o . 485390 P I 
0« 509660 01 
o . 533930 01 
0 - S5B20D 01 
0» 582470 01 
0 . 606740 01 
o . 631010 01 
o . 65528D 01 
Q. 679550 01 
o . / 03P20 01 
0 . 72809C 01 
o . 712360 01 
0< ,77663D 01 
0< fc009oo 01 
0> 625170 01 
0« e4944o 01 
0 - 8 /371C 01 
0« &97980 01 
0 - 92275B 01 
0> V 4 6 5 2 0 01 
0« 97 079D 01 
0 . 9 9 5 0 6 0 01 
o . 1«193o 02 
0 . 104360 02 
0* 1Q6790 02 
o . 109?10 02 
0 . 111640 02 
0 . 114p7o 02 
0 . 116490 02 
0 . 113920 02 
o . 12135C 02 
0 . 123780 02 
0 . 126200 02 
0 . 12863D 02 
0 . 131060 02 
0 . 133480 02 
0 . 135910 02 

K<E> 
U.O 
0 .9<SS5/U- i i l 
0 . 1 / e s z o CO 
C .212360 00 
0 . 2 1 5 4 6 0 00 
G•217920 l>0 
0 . 2 1 9 1 5 0 00 
0 . 2 2 0 3 0 " I ' l l 
0 . 2 1 4 8 3 0 <ij) 
0 . 2 0 4 1 2 0 on 
0 . 1 9 3 1 5 0 ' j n 
0 . 1 / 9 4 7 0 OO 
0 . 1 6 6 0 6 0 UO 
0 . 1 5 1 1 3 0 00 
0 . 1 3 5 5 3 0 PC 
0.12C31O 00 
0.10020" 00 
0 . 9 6 4 3 5 0 - 0 1 
0.867580-01 
0 . 7 8 1 0 9 0 - p l 
0 . 7 0 1 3 5 U - 0 1 
0 . 6 3 9 0 7 0 - 0 1 
0 . 5 7 6 4 1 0 - 0 1 
0 . 5 2 S 6 9 0 - Q 1 
0 . 4 8 1 7 5 0 - 0 1 
0 . 4 4 6 4 5 0 - 0 1 
0 . 4 1 5 4 8 0 - 0 1 
0 . 3 8 5 0 3 0 - ^ 1 
0 .361190-111 
0 . 3 3 8 9 5 0 - 0 1 
0 . 3 1 8 9 6 0 - 0 1 
0 . 3 0 3 4 6 0 - 0 1 
0 . 2 8 7 9 7 0 - 0 1 
0 . 2 / 4 2 1 0 - 0 1 
C . 2 O 0 7 3 0 - 0 1 
0 . 2 4 7 9 3 0 - 0 1 
0 . 2 3 6 2 2 0 - p l 
0 . 2 2 4 5 1 0 - 0 1 
0.214630-01 
0 . 2 0 1 3 3 0 - 0 1 
0 . 1 9 6 4 3 0 - 0 1 
0.1882BO-P1 
0 . 1 8 0 1 3 0 - 0 1 
C . 1 / 2 3 6 0 - P 1 
0 .164610—PI 
0 . 1 5 6 5 3 Ü - M 
0 .14E2HO-01 
0 . 1 4 0 0 4 0 - l H 
0 . 1 3 3 6 7 0 - 0 1 
0 . 1 2 7 3 C C - B 1 
0.121310-01 
0 . 1 1 5 6 2 0 - 0 1 
0 . 1 0 9 9 / 0 - 0 1 
0 . 1 0 4 7 4 0 - 0 1 
0 . 9 9 5 0 7 0 - 0 2 
0 . 9 4 5 1 3 D - 0 2 
0 . 8 9 6 6 9 0 - 0 2 

t 
u , 6 u 6 / 4 0 - y l 
0 . 3 0 3 3 7 0 00 
0 .5461173 JO 
U , 7 8 8 / 6 3 00 
V . 1 0 3 1 5 3 01 
0 . 1 2 7 4 2 0 01 
0 . 1 5 1 0 7 1 01 
I) . 1 7 5 9 6 0 01 
Ü .200223 01 
0 . 7 2 4 4 9 3 01 
0 . 2 4 8 / 6 ^ 01 
0 . 2 7 3 0 3 3 01 
IJ . 2 9 7 3 0 0 01 
0 .321570 01 
0 . 345C40 01 
0 .37on0 (11 
Ü .394330 01 
0 . 4 1 8 6 5 0 31 
c . 4 4 2 9 2 0 01 
0 . 4 6 7 1 9 0 01 
0 . 4 9 1 4 6 0 01 
0 .515730 01 
0 .54(1003 Ul 
0 . 5 6 4 2 7 0 01 
u .588543 01 
V .612810 01 
0 .637080 01 
0 . 6 6 1 3 5 0 01 
0 . 6 8 5 6 2 0 01 
0 . 7 0 9 8 9 3 01 
0 . 7 3 4 1 6 0 01 
0 , 7 5 d 4 3 o 01 
0 , 7 £ 2 7 o ö 01 
0 • 806970 01 
0 .831240 01 
0 . 8 5 5 5 1 0 01 
0 . 3 7 9 7 8 3 01 
0 . 9 0 4 0 4 0 01 
0 . 9 2 8 3 1 0 01 
0 . 9 5 2 5 2 0 Ul 
0 ,976fc5o 01 
0 . 1 0 0 1 1 0 02 
0 . 1 0 2 H o 02 
0, . 1 (J4V70 02 
t) . 1 0 7 3 9 0 02 
0 . 1 0 9 Ï 2 0 02 
u . 1 1 2 2 5 0 02 
0 . 1 1 4 6 7 0 02 
0 • 1171QD 02 
0, • 119130 02 
0 . 1 2 1 9 6 0 02 
0 . 1 2 4 3 8 0 02 
0 . 1 2 6 8 1 0 02 
0 . 1 2 9 2 4 0 02 
0 . 1 3 1 6 6 0 02 
0 . 1 3 4 0 9 3 02 
0 . 1 3 6 5 2 0 02 

N(E1 
0 . 2 5 2 1 4 0-01 
0.120620 00 
0.1954 30 00 
C - 2 1 3 3 0 0 00 
0 . 2 1 6 1 6 3 00 
Q.21S350 00 
p . 2 1 9 1 9 0 OQ 
0 * 2 2 0 5 9 0 00 
C . 2 1 2 2 4 0 00 
0 . 2 0 1 5 5 0 00 
0 * 1 8 9 8 0 0 00 
0 . 1 7 6 1 6 0 00 
0 - 1 6 2 3/0 00 
0 . 1 4 6 9 0 D 00 
r . . 131423 00 
0 . 1 1 7 3 6 0 00 
0«1Q5310 00 
0 - 9 . 3 5 2 1 0 - 0 1 
0.840410-01 
0 > 7 6 0 4 8 0 - 0 1 
0 . 6 8 4 1 1 0 - 0 1 
0 . 6 2 2 3 5 3 - 0 1 
0 . 5 6 1 7 5 0 - 0 1 
0 . 5 1 8 2 4 0 - f l l 
0 . 4 7 5 4 0 0 - 0 1 
0 - 4 3 8 8 1 0 - 0 1 
0 . 4 0 / 5 / 3 - 0 1 
0 - 3 7 7 8 / 3 - 0 1 
0 . 3 5 5 6 3 0 - 0 1 
0 . 3 3 3 3 9 0 - 0 1 
0 - 3 1 5 0 ^ 0-01 
0 . 2 9 9 5 9 3 - 0 1 
0 . 2 8 4 3 2 0 - 0 1 
0 . 2 7 0 3 4 D - 0 1 
0 . 2 5 7 3 6 0 - 0 1 
0 . 2 4 5 Q l a - Q 1 
0 - 2 3 3 2 9 3 - 0 1 
0 - 2 2 1 9 5 0 - 0 1 
0 . 2 1 2 4 5 3 - 0 1 
0 . 2 P 2 9 5 0 - 0 1 
0 . 1 9 4 4 C D - 0 1 
0 . 1 8 6 2 4 0 - 0 1 

0 . 1 7 8 l ï 0 - 0 1 
0 . 1 7 0 4 2 0 - 0 1 
0 . 1 6 2 6 / 0 - 0 1 
0 . 1 5 4 5 1 0 - 0 1 
0 . 1 4 6 2 1 0 - 0 1 
0 . 1 3 8 4 5 D - 0 1 
fl.132080-01 
0 . 1 2 5 7 1 0 - 0 1 
0 . 1 1 9 8 9 0 - 0 1 
0 . 1 1 4 2 0 0 - 0 1 
0 . 1 0 8 6 6 0 - 0 1 
0 . 1 0 3 4 3 0 - 0 1 

0 . 9 8 1 9 9 0 - 0 2 
0 . 9 3 3 0 2 0 - 0 2 
0 .834580—02 

E 
U . 1 2 1 3 5 0 00 
0 . 3 6 4 3 4 0 30 
0 . 6 0 6 7 4 0 00 
0 . 8 4 9 4 4 3 00 
0 . 1 0 9 7 1 0 01 
0 . 1 3 3 4 8 0 01 
3 . 1 5 7 7 5 0 01 
0 - 1 8 2 3 2 0 01 
0 . 2 0 6 » 9 o 01 
0 .23Q56D 01 
0 . 2 5 4 3 3 3 01 
0 . 2 7 9 1 0 0 01 
0 . 3 0 3 3 7 0 01 
0 . 3 2 7 3 4 0 01 
0 . 3 5 1 9 1 3 01 
0 . 3 7 6 1 8 0 31 
0 . 4 0 0 4 5 0 01 
0 . 4 2 4 7 2 3 01 
0 . 4 4 3 9 9 0 01 
0 .47326D 01 
0 . 4 9 / 5 3 3 01 
0 -521SQ3 01 
0 . 5 4 6 3 / 3 01 
0 . 5 7 0 3 4 0 01 
0 . 5 9 4 6 1 0 01 
0 . 6 1 8 3 8 3 01 
0 . 6 4 3 1 5 0 01 
0 . 6 6 7 4 2 0 01 
0 . 6 9 1 6 9 3 01 
0 . 7 1 5 7 6 3 01 
0 . 7 4 0 2 2 0 01 
0 . 7 6 4 4 V 0 01 
0 . 7 8 3 7 6 0 01 
0 . 8 1 3 0 3 3 01 
0 . 8 3 7 3 0 0 01 
Q . 8 6 1 5 7 0 01 
0 . 8 8 5 3 4 0 01 
0 • 91011D 01 
0 . 9 3 4 3 8 0 01 
0 . 9 5 8 6 5 0 01 
0 . 9 8 2 9 2 0 01 
0 . 1 0 0 7 2 0 02 
0 •10315D 02 
0 . 1 0 5 5 7 o 02 
« .103-100 02 
0 .11Q43O C2 
0 . 1 1 2 3 5 0 02 
0 .11523D 02 
0 . 1 1 7 7 1 0 02 
0 ,12Q13Q 02 
0 . 1 2 2 5 6 0 02 
0 . 1 2 4 9 9 0 02 
0 . 1 2 7 4 2 0 02 
0 . 1 2 9 8 4 0 02 
0 . 1 3 2 2 7 0 02 
0 . 1 3 4 7 0 0 02 
0 . 1 3 7 1 2 0 02 

\ t Ç > 
0 . 5 0 4 7 9 3 - 0 1 
0 . 1 4 1 6 5 0 03 
0.209943 00 
0 . 2 1 3 9 9 3 00 
0 . 2 1 6 5 9 0 00 
0 . 2 1 3 5 3 3 03 
0 . 2 1 9 5 0 » 03 
0 . 2 2 3 1 3 0 OO 
0 . 2 0 * 6 4 0 00 
0 . 1 7 3 9 9 0 03 
0 . 1 3 6 4 5 3 OO 
0 . 1 7 2 5 1 0 00 
0 . 1 5 3 9 2 0 00 
0 . 1 4 3 3 3 0 00 
0 . 1 2 / 5 3 0 00 
0 . 1 1 4 3 9 0 OC 
0 . 1 0 2 4 3 0 00 
0 . 9 1 3 1 2 0 - 0 1 
0 . 8 2 2 7 1 0 - 0 1 
0 . 7 3 / 5 4 0 - 0 1 

0.659020-31 
0.607560-01 
0 . 5 5 1 2 t 0 - a 1 
0 . 5 D 7 7 9 D - 0 1 
0 . 4 6 5 o 4 0 - o 1 
0 . 4 3 1 1 7 0 - 3 1 
0 . 4 Q 0 2 6 0 - 0 1 
0 .372310—31 
0 . 3 5 0 0 7 0 - 0 1 
0 . 3 2 / 3 3 0 - 0 1 
0 . 3 1 1 2 1 3 - 0 1 
0 . 2 9 Î / 2 0 - 0 1 
0 . 2 3 0 9 5 0 - 0 1 
0 . 2 6 7 4 7 0 - 0 1 
0 . 2 5 3 9 9 0 - 0 1 
0 .242 -130 -01 
0 . 2 i . j 3 6 0 - 0 1 
0 . 2 1 9 5 7 0 - 0 1 
0.210080-01 
0 . 2 0 0 5 9 0 - 0 1 
0 . 1 9 2 3 6 0 - 0 1 
0.184200-01 
0 . 1 7 6 2 4 0 - 0 1 
0 . 1 6 3 4 3 0 - 1 1 
0.160733-31 
C . 1 5 2 4 3 3 - 3 1 
0 . 1 4 4 1 4 0 - 3 1 
0 . 1 3 6 2 6 3 - 0 1 
0.130490-31 
0 . 1 2 4 1 6 0 - 3 1 
0 . 1 1 3 4 7 0 - Q 1 
0 . 1 1 2 7 8 D - 0 1 
0 . 1 0 7 3 5 0 - 0 1 
0.102120-01 
0 . 9 6 9 3 5 0 - 0 2 
0 . 9 2 0 9 1 0 - 0 2 
0 . 8 7 2 4 8 0 - 0 2 

NORMALIZED ïIEUTROH SPECTRUM FROM (I,2n) 

\CEJ 
0 . 1 3 2 3 2 0 33 0 .755053—3 i 
0 33 3 . 1 6 - 9 6 3 30 
0 .A4 7470 30 3 . 2 1 1 4 4 3 00 
0 .->10113 00 0 . 2146S3 00 
0 . 1 1 5 2 3 0 01 3 . 2 1 7 2 6 0 •30 
0 . 1 3 9 5 5 3 01 0 . 2 1 3 3 6 3 CO 
9 . 1 6 3 = 7 0 01 0 . 2 1 9 3 6 0 OO 
0 . 1 3 8 3 9 3 01 0 . 2 1 7 6 9 3 OC 
0 . 7 1 2 3 6 0 01 0 . 2 0 7 0 3 3 • 0 
0 . 7 3 5 5 3 0 01 0 . 1 9 5 0 7 3 QO 
0 . î i O ' O O 01 3 .1C27ED 30 
0 - 7 3 3 1 7 3 01 0 .1S®273 OO 
0 . 1 3 9 4 4 0 01 3 . 1 5 5 0 1 ^ 00 
0 - 1 3 3 7 1 0 01 3 . 1 3 9 3 3 3 CO 
0 « * 5 7 9 3 3 01 0 . 1 2 3 9 6 0 CO 
a . 1 3 2 2 5 0 01 0 . 1 1 1 4 5 0 CO 
0 - 4 3 S Ï 7 0 01 0 . 9 9 2 6 1 3 -•01 
0 . 4 3 0 7 9 3 01 0 . 8 3 3 3 4 3 - B 1 

C . 4 5 5 0 6 3 a i Q •81 
c - 4 7 5 3 3 0 31 0 . 7 1 7 1 5 T - •01 
0 . « 0 3 6 3 3 01 0 . 6 5 4 0 3 G - C 1 
0 . S 2 7 2 7 3 0 1 0 - 59?30C-•01 
3 . " ;52133 0 1 c ,54-450-- c i 
0 .<;764g3 0 1 •C1 
0 . « 0 0 6 7 3 01 0 • 4 5 4 0 * 3 - •01 
a . 6 2 4 9 4 3 0 1 0 . 4 2 3 1 0 0 - •01 
0 • * ' - 9 2 l D 01 0 . 3 9 2 6 4 0 - •31 
a .A734<?0 01 0 . 3 4 4 7 5 2 - 3 1 
0 .A977S3 31 0 . 3 4 4 5 1 3 - •01 
0 . 7 2 2 3 7 0 3 1 0 . 3 2 2 5 3 3 - •01 
a . 7 - 6 2 9 0 01 3 . 3 0 7 3 4 3 - 0 1 
3 . 7 7 0 5 6 3 01 0 •01 
0 . 7 9 4 3 3 3 01 3 . 2 7 7 5 3 3 -•01 
0 • 3191()0 01 0 .264.150-•01 
0 . 1 4 3 3 7 0 31 0 . 2 5 5 8 6 3 -•01 
0 . ^ 6 7 0 4 0 01 •3 . 2 3 9 1 5 0 - 0 1 
0 . « 9 1 9 1 0 01 0 . 2 2 7 4 4 a - • 3 Î 
a .<516',30 01 0 . 2 1 7 2 0 0 - •31 
0 . 9 4 J 4 S 0 01 3 . 2 0 7 / 1 3 -•01 
0 . q 6 4 7 ? o 01 0 . 1 9 9 4 7 0 -•01 
0 . 1 3 3 9 9 0 01 3 • 1 9 ; 3 2 a - 0 t 
0 . 1 0 1 3 3 0 02 3 . 1 3 2 1 6 3 - 0 1 
0 . 1 0 3 7 5 3 02 0 . 1 7 4 3 0 3 - •o t 
0 . 1 3 6 1 8 0 02 0 . 1 5 4 5 5 0 - •01 
0 . 1 3 3 6 1 3 02 0 . 1 5 3 6 6 0 -•01 
0 .11103O 02 3 •01 
0 . 1 1 3 4 6 3 02 0 . 1 4 2 0 6 3 - •01 
0 . 1 1 5 3 9 0 02 0 . 1 3 5 2 6 3 - •01 
0 . 1 1 3 3 1 0 02 0 . 1 2 3 9 3 3 -•01 
0 . 1 2 3 7 4 0 02 0 . 1 2 2 / 4 0 - •01 
0 . 1 2 3 1 7 0 02 0 . 1 1 7 0 5 3 - 0 1 
0 >12S6Q3 02 0 . 1 1 1 3 5 0 - 0 1 
0 . 1 2 0 3 7 0 02 0 . 1 3 6 0 5 3 - 0 1 
0 . 1 3 0 4 5 1 02 0 . 1 0 0 3 2 3 - 0 1 
0 . 1 S 2 3 B 1 07 0 . 9 5 7 2 4 3 - 0 2 
0 . 1 3 5 3 0 3 02 0 . 9 0 3 8 3 0 - 0 2 
0 . 1 3 7 7 3 3 07 0 . 8 6 0 3 7 0 -•02 



0 . 1 3 8 3 4 0 02 
0 . 1 4 0 7 6 0 02 
0 . 1 4 3 1 9 0 02 
0 . 1 4 5 6 2 0 (12 
0 . 1 A 8 C 4 O p? 
0 . 1 5 0 4 / D n2 
0 . 1 5 2 9 0 0 02 
0 . 1 5 5 3 3 0 (12 
0 . 1 5 7 7 5 0 02 0.1'0180 02 0.162610 02 
0.1O503D o2 
0 . 1 6 7 4 6 0 0 2 
0 , 1 6 9 8 9 0 02 
0 . 1 7 2 3 1 0 o2 
0 . 1 7 4 7 4 0 (j2 
0 . 1 7 7 1 7 0 02 

C . ( , 4 i i i , 7 u - C 2 
0 .KU159Ü-C2 
0 . 7 5 4 7 0 0 - 0 2 
0 . 7 0 « ? 7 0 - 0 ? C.662C6CTC2 
0 . 6 1 5 9 5 0 - 0 2 
0 . 5 / 0 2 5 0 - 0 2 
0 . 5 2 4 5 6 0 - 0 2 0.4/7060-02 
0 . 4 2 8 5 4 0 - 0 2 
0 . 3 8 0 1 / 0 - 0 2 0.329990-07 
0 . 2 7 9 8 o 0 - 0 2 
0 . 2 2 / 7 o O " C 2 
( J . 1 / 5 0 5 0 - 0 2 
0 . 1 2 1 3 / 0 - 0 2 
0 . 6 5 3 5 6 0 - 0 3 

0 . 1 3 8 9 4 0 02 
0 . 1 4 1 3 / 0 02 
0 . 1 4 3 6 0 0 02 
(1.146220 02 C. 144659 02 
C.151U8D 02 
0 . 1 5 3 5 1 0 02 
0 . 1 5 5 9 3 0 02 
0.1583(50 02 
0 . 1 6 0 / 9 0 02 
0 . 1 6 3 2 1 0 02 
0 . 1 6 5 6 4 0 02 0.1680/0 02 
0.17<)490 02 
0 . 1 / 2 9 2 0 02 
0 . 1 7 5 3 5 0 02 
0 . 1 7 7 7 8 0 02 

0 • 83'>75 0 " 0 2 
0 . 7 8 9 8 7 0 - 0 2 
0 . 7 4 2 9 B 0 - 0 2 
0 . 6 9 6 / 1 0 - 0 2 
0 - 6 5 0 5 0 0 - 0 2 
0 . 6 0 4 5 2 0 - 0 2 
0 . 5 5 8 3 3 0 - 0 2 
0 . 5 1 3 1 3 0 - 0 2 
0 . 4 6 5 0 1 0 - 0 2 
0 « 4 1 6 8 2 0 - 0 2 
0 . 3 6 7 6 3 0 - 0 2 
0 . 3 1 / 4 4 0 - 0 2 
0 . 2 6 / 1 9 0 - 0 2 
0 . 2 1 4 5 4 0 - 0 2 
0 . 1 6 1 8 9 0 - 0 2 
0 - 1 0 7 3 7 0 - 0 2 
0 . 5 1 3 5 1 0 - 0 3 

0 . 1 3 9 5 5 0 02 
0 . 1 4 1 9 3 0 02 
0 . 1 4 4 4 0 0 02 
0 • 1 4 6 8 3 0 02 
0 .14926D 02 
0 . 1 5 1 6 9 0 02 
0 . 1 5 4 1 1 0 (j2 
0 . 1 5 6 5 4 0 02 
0 . 1 5 3 9 7 0 02 
0 . 1 6 1 3 9 0 02 
0 . 1 6 3 8 2 0 02 
0 . 1 6 6 2 5 0 02 
0 •16B670 02 
0 . 1 7 1 1 0 0 02 
0 . 1 7 3 5 3 0 02 
0 . 1 7 5 9 6 0 02 
0 . 1 7 8 3 3 0 02 

0 • 32 J l 3 D - ! ) 2 
0 . 7 7 3 1 4 D - 0 2 
0 .73137D-Q2 
0 . 6 8 5 1 6 0 - 0 2 
0 .63 -3950 -02 
0 .5931QO-02 
0 . 5 4 / 4 0 0 - 0 2 
0 . 5 0 1 1 5 0 - 0 2 
0 . 4 5 2 9 6 0 - 0 2 
0 . 4 Q 4 7 7 0 - 0 2 
0 . 3 5 5 0 3 0 - 0 2 
0 . 3 0 4 8 9 0 - 0 2 
0 .?51O30- | )2 0.20mD-32 
0 . 1 4 3 7 3 0 - 0 2 
0 . 9 3 3 6 5 0 - 0 3 
0 . 3 7 3 4 6 0 - 0 3 

O.140H0 02 3.l4258n 02 0.145013 02 0.147440 02 P. 11937'; 02 1.1S2Î93 02 J;I54/23 02 0 .157153 02 0.159573 02 0.1520QO 02 0.164413 02 0.166350 32 0.16'2B0 02 0.171/10 02 0.174110 02 0.176560 02 

0 . 3 1 3 3 1 8 - 0 2 
0 . 7 6 4 4 2 3 - 0 2 
3 . 7 1 9 8 2 0 - 0 2 
0 . 6 7 3 6 1 0 - 0 2 
0 . 6 Î 7 4 C O - 0 2 
P .S3167D-0Z 
0 . 5 1 5 9 3 3 - 0 2 
0 . 4 3 9 1 3 3 - 0 2 0.4 4Q910-02 
0 . 3 9 2 / 2 0 - 0 2 
0 . 3 4 2 5 3 0 - 0 2 
0 . 2 9 2 3 5 0 - 0 2 0.2'»086O-0H 
0 . 1 3 3 2 1 0 - 0 2 
g . 1 3 5 3 3 0 - o z 
0 . 7 9 3 6 0 3 - 0 3 



PARTICULE INCIDENTE N SUR IT MUYAU *= 39. A= a v . ) NEUTRON INCIDENT OU Z = 39, A 

ri 
U.16UU0UUU» u<: 
0 . 1 * 0 0 0 0 0 0 3 U2 

INELASTIC 
U.36067D200 OU 
U.243''4>B50 OO 

N-GAMHM 
U.940173230-01 
0.80=>12Û920-03 

N-P 

0 . 2 6 5 5 3 6 9 5 0 - 0 1 
0 . 3 6 4 1 0 3 5 4 0 - 0 1 

N-ALPHA 
0.441297020-33 
0.557O45/5N-33 



REACTIONS <»,XWJ SÛR t* iV.*r 8V, ?0U« X S 1 (n,xn) REACTIONS ON Z = 39., A = 82 FOR x = 1 

SIC= 0.153500 ui 
EI = 0.160000 02 
SIG= 0.153500 01 
EIa 0.180000 02 

SZGC.XN) 

U.J6V0/040D UO 

0.263V45B5D UO 

SIHN.XNW) 

U•11̂ 560110 vu 

0.82/4865/0-01 

SIGCN.XNALPH») 

0.34/481420-06 

0,364473060-05 

> I 
c-



REACTIONS (N.XNJ SUH 2 = 3 V . A - SV. PUUH K= c 

•SEUIL OF LA REACTIOK 0.11594Ö54D 02 
S l r . l N . X N / S IU IN .XNI ' J 

S1C= 0 .1535UD 01 
E I= 0 . 1 6 0 0 0 0 02 U . 1 0 3 3 3 2 6 1 0 U1 0 . 0 

S I 0 = 0 , 1 5 3 5 0 0 01 
E I = 0 . 1 8 0 0 0 0 UZ g . l 1 5 U 5 i B 3 D U1 U.O 

(n,xn) REACTIONS Oit Z = 39, A = 89 FOR x = 2 

SIG(N.XNALPHA) 

U.O 
0,0 

> \JI 
o 



REACTIONS CH.XN) SUR I- 3V,A= 8V, POUR X= 3 

• S E U I L DE LA REACTION 

SI I i« 0 . 1 5 3 5 0 0 01 
EI = 0 . 1 6 0 0 0 0 02 

S IG= 0 . 1 5 3 5 0 0 01 
EI= o . i a o o o o o z 

0.Z107»2C2D 02 
SIGOJ.XK; SIMN.XNPJ 

u,u 0.0 
u . o o . o 



(n.xn) REACTIONS ON Z = 39, A = 89 FOR x = 3 

SIGUI.XNALPHA) 

0.0 

0,0 

> I vn 
b-* 



HAKT/NULE JHCIDKKTF H SUK I.R. HUY«U S*. A« HV.J NEUTRON INCIDENT ON Z = 391, A = 82 

n 
U.IAOOOOOOO 02 
0.180001000 02 u.mJJdioio oi 

o . i i i i ; 5 2 a i D o i 

N - J H 
o.o o.o 

EX U.1*0000000 02 
0 . 1 8 0 0 0 0 0 0 0 0 2 

ri-24 EX 0.105000030 01 
0 . 1 0 5 0 0 0 0 0 1 01 

> I vjt to 


