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ANALYTIC REPRESENTATION OF NONELASTIC CROSS SECTIOWS AND 
PARTICLE-EMISSION SPECTRA FROM NUCLEON-NIJCLEUS COLLISIONS 

IN TEE ENERGY RANGE 25 TO 400 MeV 

R. G .  A l smi l l e r ,  Jr., Id. Leimdorfer, and J .  Barish 

Change E q s .  1 and 2, page 4, from 

i 

I j=o 
Ei 

to read 

j=o 

(2  .a> 

that i s ,  t he  c o e f f i c i e n t s  ao p r i n t e d  i n  Table 1 are c o r r e c t  only if 
the  exponent ia l  i n  Eq.  I i s  di-vided by 400. 
i n  Table 1 ’ a r e  used i n  conjunct ion with Eq.  l . aJ  the cross sections 
are given i n  m i l l i b a r n s .  

When the c o e f f i c i e n t s  



ORiVL - 40 46 

Contract  NO. W-7405-eng-26 

Neut r on Ph y s i c s Di v i  s i. on 

ANNLYTIC REPRESENTATION OF NOITELASTIC CROSS SEC'TIONS AND 

PARTICLE -EMISSION SPECTRA FROM NUCLEON -NUCIJEUS COIJLI S IONS 

IN ?'~-Ix E~JEEGY RANGE 25 To )+oo M ~ V  

R. G .  A l . s m . i l l e r ,  Jr . ,  M .  L e i r n d o r T e r ,  and J .  Barisiix 

This Work P a r t i a l l y  Supported by 

Under Order R-1014 (1) 

*CompuLing Technology Center, TJriion Carbide Corpora-tion, Oak Ridge, 
'Tennessee. 

APRIL 1967 

OAK R I D G E  NATIONAL LABORATORY 
Oak Ridge, Tennessee 

o p e r a t e d  by 
UNIOIV CARBIDE CORPORA'TION 

f o r  the 





E 

iii 
P 

TABLE OF CONTENTS 

Page 

ABSTRACT .......................................................... 1 

I. INTRODUCTION ................................................ 2 

11. NOPJELASTIC CROSS SECTION .................................... 4 

111. PARTICLE EMISSION SPECTRA ................................... 8 

A. Cascade Neutron- and Proton-Emission Spec t r a  .......... €3 

B. Evaporat ion Neutron- and Proton-Emission Spec t r a  ...... I1 

C .  Cascade Neutron- and Proton-Emission Spec t r a  

I n t e g r a t e d  Over A l l  Angles .......................... 14 

APPENDIX 1 ........................................................ LO3 

A. Cascade Neutron- and Proton-Ehission Spec t r a  .......... 103 

B. Evaporat ion Neutron- and Proton-Emission Spec t r a  ...... 105 

C.  Cascade Neutron- and Proton-Emission S p e c t r a  

I n t e g r a t e d  Over All Angles .......................... 107 

APPENDIX 2 ........................................................ 108 

REFERENCES ........................................................ 121  



1 

ANALYTIC REPRESENTATION OF NOI\TFLASTIC CliOSS SECTIONS AND 

PARTICLE -EMI s SI ON SPEC TRA FROM Iwcmori -NUCLEUS COLLS: SIONS 

IN THT EIERGY lUP\JGE 25 TO 1400 MeV 

R. G .  Alnmillcr, Jr . ,  M. LeintrlorCer, and J .  Sarisil3 

ABSTRACT 

Analy t ic  f i t s ,  obtained by tl-ie method of l i n e a r  l eas t  squ.ai:es, t o  

the in t ramic lear -cascade  data generated by H .  T W .  U e r t i n i  aye given. FOT 

bo th  pro tons  and neut rons  inci.der?t, on t h e  elements C, 0, AI., C r ,  Cu, Ru, 

Ce, W, Pb, and U, ana lykic  express ions  are given  for: 

1. the  n o n e l a s t i c  c r o s s  s e c t i o n  as a func t ion  of energy; 

2 .  t h e  cascade neutzon- and. pr.0-ton-emission s p e c t r a  i n  the 

0 0 0 angular interva1.s 0-30 , 30-60 , 60-90 , and 90-180°; 

3. the  evapora t ion  neutron-  and proton-emission s p e c t r a  

(assumed i s o t r o p i c )  ; and 

t h e  cascade neutron-  ant1 proton-emission s p e c t r a  i r i t e -  

g r a t e d  over a l l  angles.  

4. 

*compiJ:t~ing Technol.ogy Center,  Union Carbide Corporation, Oak Kid-ge ,  
n lennesnee. 



I. INTRODUCTION 

Using an inLrani*cl.ear-cascade rnodcl , T I .  W .  B e r t i n i  has  generated a 

l a r g e  amount ol" ilat,9 on t h e  nonelastic c ross  s e c t i o n s  and i h e  energy and 

angular  d i s t r i b u t i o n s  of emi t ted  Iicutrons and protons when neutrons and 

protons i n  t h e  energy range 25 t o  400 MeV a r e  inc iden t  on a v a r i e t y  of 

t a r g e t s .  * The calcul-at ions were c a r r i e d  out  us ing  Monte Carlo methods 
1-5 

and the  data were presented i n  the form of histograms which conta in ,  of 

course,  s t a t i s t i c a l  f l u c t u a i l o n s .  In orde r  t o  make t h i s  l a r s e  amount ol" 

data more a c c e s s i b l e  and i o  wrnove j n s o f a r  as poss ib l e  t h e  s t a t i s t i c a l  

Cluctuat ions,  t h e  d a t a  have been E i t t e d  us ing  t h e  method of l i n e a r  l e a s t  

squares .  i n  t h i s  pa.per, t h e  f i t t i n g  procedure i s  discussed,  and t a b l e s  

of t h e  c o e f f i c i e n t s  which occur i n  t h e  f i t t e d  func t ions  a r e  g iven .  

For bo th  protons ,and. neutrons i n  Lhe energy range 25  t o  400 MeV, i n -  

c iden t  on t h e  elements C, 0, Al, Cr, Cu, Ru, Ce, W, Pb, and U, a n a l y t i c  

expressions a r e  given f o r :  

1. t h e  n o n e l a s t i c  c ros s  s e c t i o n  as a func t ion  OP energy; 

2. t h e  cascade** neutron-  and proton-emission s p e c t r a  i n  t h e  l a b -  

0 0 oratory angular  i n t e r v a l s  0-30 , 30-60 , 60-90°, and 90-180°; 

3 .  t h e  evaporation** neutron-  and p ro ton -miss ion  s p e c t r a  (assumed 

i s o t r o p i c ) ;  and 

k .  t h e  cascade neutron-  and proton-emi s s i o n  spec t r a  in'cegrated 

over a l l  angl-es. 

___I_ 

'(A17 of t h e  data calcula,ted by Ber t in i2  have been recorded on microf i lm 
and a r e  a v a i l a b l e  on reques t  from t h e  Radiat ion Shie ld ing  Tnformation 
Center o r  t h e  Oak Ridge NationaJ. Laboratory.  The d a t a  on pion-nucleus 
c o l l i s i o n s  am iiot considered i n  t h i s  paper .  

evapora t j  on p a r t i c l c s  . ' (#See r e f .  1 f o r  a d i scuss ion  o f  t h e  d i s t i n c t i o n  between cascade and 
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The cascade emission s p e c t r a  integrated over all angles can be ohtai-ned by 

summing Lhe emission s p e c t r a  in the j-ndi vid-ual angiLar intervals. Tnis  

procedure,  iio~ijever, l e a d s  t o  func t ions  which involve many more parameters 

timn are necessary,  so sepa ra t e  fits f o r  the angle-integrated spec t r a  are 

gi veri. 



11. NOT\ET,RSTTC CROSS SECTION 

I n  many ways t h e  none la s t i c  c ros s  sec t ion  i.s t h e  e a s i e s t  part  of t h e  

data t o  f i t  because t h e  Monte Carlo c a l c d a t i o n  i n  t h i s  case g ives  an e s t i -  

mate o f  t he  c ross  s e c t i o n  a t  di s c r e t e  ene rg ie s .  Le t  u be  the c ross - sec t ion  

value given by t h e  Monte C a r l o  c a l c u l a t i o n  ai; energy E .  and l e t  o(E), t h e  

assumed a n a l y t i c  form of  t h e  c ros s  seeti-on, be given by 

Ei 

1- 

V 

j EO 

where t h e  a ‘s  a r e  c o e f f i c i e n t s  which a r e  t o  be determined a n d  v is a 

parameter which must be  spec i s”i ~ ‘ d .  To determine t k  coefficients, a 

j 

quan t i ty  R i s  def ined  by 

a t h a t  i s ,  t h e  c o e f f i c i e n t s  a0 p r i n t e d  i n  Table 1 are c o r r e c t  only if 
the  exponen t i a l  i n  Eq.  1 is d iv ided  by 1600. 
i n  Table l ’ a r e  used i n  conjunct ion  with Eq. l .a l  the cross  sections 
are given i n  rnill.ibarns. 

When the: c o e f f i c i e n t s  al 

t 

be sol.ved. 

In c a l c u l a t i n g  t h e  cross-section f i t s ,  v w a s  i n  enne ra l  taken t o  be ’1. 

I n  some cases ,  however, this l e d  t o  unphys ica l  oscil-Lations i n  t h e  cross 

s e c t i o n .  To avoid thj-s,  t h e  d e r i v a t i v e  o f  cr was t e s t e d  f o r  s i g n  changes 

and no more than  t w o  such changes were allowed. If v = )J l e d  t o  more than  

two s i g n  changes, t h e  f i t  was reca.l.cul.ated us ing  v = 3, the t e s t  w a s  aga in  

a,ppl.ied, and so  on. I n  only  one case - protons inci dent on land - was it 

necessary t o  go t o  v = 2 .  
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Figure  1. shows a comparison between t h e  Monte Carl.0 cross-sect;ion 

values  and t h e  a n a l y t i c  cross s e c t i o n  €or t h e  case oT protons  inc iden t  on 

al.imin1.m. %ne p o i n t s  gj-ve t h e  Monte Carlo values and t h e  smooth cu.rve i.s 

obtained from -Lhe fi .- t ted func t ion .  This comparison i.s roughly s i m i l a r  t o  

 he comparisons i n  the other. cases .* L 

The cal.cul.atec1 c o e f f i c i e n t s  i"or pro tons  and i ieutrons i n c i d e n t  on a l l  

t e n  elements cons idkred  a r e  given i n  Table 1. Wnen t h e s e  c o e f f i c i e n t s  a r e  

used ri.n E q .  I., th.e c r o s s  sect;ion i s  given i n  iriilli .harns. It shoiil.~l 'ne 

ca-iefu-lly noted t h a t  t h e  analy-Lic express ion  f o r  t h e  cross s e c t i o n  i.s valid 

only  between E 

ou t s ide  o f  t h e s e  l i m i t s ,  q u i t e  w i l d  behavior. may occur .  

If' an at tempt  i s  made t o  use t h e  express ion  
Id IN and E mix' 

*-Graphs comparing the a n a l y t i c  func t ions  with t h e  Monte Carlo r e s u l t s  f o r  
ev-ery P i t  cons idere3  i n  t h i s  paper. have been pilt on microf iche and  a r e  
avai l -able  on request, f r o ~ n  the  Radiatfon Shie ld ing  Information Center of 
t h e  Oak Ridge Nati-ona.1 Laboratory.  
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I NC. 
PART. 

P 

N 

P 

N 

P 

N 

P 

N 

P 

N 

P 

N 

P 

N 

P 

N 

P 

N 

P 

N 

ELEMENT 

C 

C 

0 

0 

a L  

AL 

CR 

CR 

tu 

t u  

RU 

RU 

CE 

CE 

w 

W 

PB 

PB 

U 

u 

AD 

1.24044 I5E 0 I 

1 e 2 3 8 2 7 9 5 E  0 I 

1.2491 6 3 4 ~  fl I 

1 . 2 5 1 7 9 7 8 E  D l  

I - 2 7 5 5 2 3 2 E  0 I 

I 0 2 6 9 3 6 9 5 E  0 I 

1 0 3 0 8 6 4 8 3 E  0 I 

I - 2 9 9 2 4 6 4 E  D I 

1 - 3 1  2 4 4 4 2 E  0 I 

1.3123691E 01 

1 - 3 3 9 3 1 6 7 E  01 

1 0 3 3 1 3 2 1 6 E  0 1  

I 0 3 5 7 6 5 4 7 E  D I 

1 . 3 4 8 1 1 1 9 E  01 

I - 3 7 3 8 2 4 6 E  D I 

1 . 3 6 1 6 0 9 7 E  01  

1 .3769213E 01 

I . 3 5 9 4 5 2 5 E  0 I 

1 . 3 8 0 8 1 7 7 E  01 

I - 3 7 5 3 2 7 2 E  0 1 

TABLE I 

&ON E L A S T I C  CROSS SECTION 

EMAX ?# 400.0 ( f f E V )  

EMIN # 25 .000  (MEVI  

A I  

- 5 , 8 9 5 7 5 2 7 E  00 

- 5 . 4 4 6 9 8 6 8 E  00 

- 4 . 8 3 9 7 4 1 5 E  00 

-5 .0931 867E 00 

- 4 . 0 7 2 9 0 9 9 E  00 

- 3 . 2 9 5 5 6 ~ 1 8 ~  00 

-3 .6344494E 00 

- 2 . 7 4 7 2 5 6 8 E  00 

- 2 . 2 4 3 i 5 8 4 E  00 

-3. I I 0 0 9 3 0 E  00 

-2 .5932699E 00 

-2 .2752317E 00 

-2 .5932949E 00 

-2.2271 577E 00 

-2 .7154819E 00 

- 1  e 8 7 2 8 1  l 9 E  00 

-2. i 3 5 3 9 6 9 E  00 

- 7 . 8 9 9 9 3 1 7 E - 0 1  

- I  - 4 9 0 7 2 6 9 E  00 

- 2 . 0 0 3 3 2 2 1 f  00 

A2 

I e 4 1 8 1 5 3 1 E  01 

I .  1 5 5 0 7 2 5 8  01 

1.0672125E 01 

I. I 2 8 7 7 8 1  Ec 01 

8 . 3 8 4 4 2  1 OE 00 

4 . 8 8 5 5 7 3 6 8  00 

8 .2685571E OD 

4 . 7 ~ 8 1 5 8 a ~  OD 

3. 1 7 7 3 7 1  8E 00 

6.83231 15E 00 

4.9881 8 8 3 E  00 

4 . 4 5 6 4 9 3 3 E  00 

5 .9442778E 00 

4 .68243  1 2 6  00 

6.8485 I 57E 00 

3.38371 6 9 6  fl0 

4.434001 I E 00 

5 . 7 0 6 2 2 5 2 E - 0 1  

2 . 0 5 9 2 4 3 8 ~  00 

4 .8844039E 00 

A3 

- 1 e 5 7 8 2 8 4 7 E  01 

- 1 * 1 2 9 7 0 4 7 E  01 

- 1 . 1 1 0 7 6 3 8 E  01 

- I .  f 489868 E 0 I 

- 7 . 9 8 2 8 9 3 8 E  00 

-2 .2990741 E DO 

- 8 . 5 6 0 0 5 3 7 E  00 

- 3 . 3 0 5 6 9 2 8 E  00 

- 1  4 5 5 7 4 7 2  E 00 

- 6 . 7 3 2 9 3 6 4 E  00 

-4.335 I 2 5 7  E 00 

- 3 . 9 3 4 6 4 1 7 E  00 

-6 .24894 I 8  E 00 

-4 .3243270E 00 

- 7 e 0 4 5 3 7 7 5 E  00 

- 2 . l 8 6 8 5 0 9 E  00 

-4. t 8 9 8 2 6 5 E  DO 

0. 

-9 .3032273  E 4  I 

-5 .3210571 E 00 

84 

6 . 5 4 0 7 9 3 1 E  00 

4 . 2 1 4 1 6 0 0 E  00 

4 .4098029E 00 

4.42 1 0 2 8 %  00 

2 - 9 1 7 4 2 2 7 E  00 

0. 

3 .3101446E 00 

7 . i 7 2 9 5 1 8 E - 0 1  

0. 

2 . 5 0 7 4 5 2 4 E  00 

1 . 4 4 8 7 5 8 7 ~  oa 
1.3578885E 00 

2 . 4 4 2 3 4 2 4 E  00 

1.5115106E 00 

3 . 2 8 1 2 i 3 3 ~  on 
3 . 4 7 8 1 3 3 0 E - 0 1  

1 .4975631 E 00 

0. 

0. 

2. I 3  I 6 3 2 6 E  00 
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111. PARTTCLE EMISSION SPEC'TI3A 

A .  Cascade NeuLron- and Proton-Emission Spec t ra  

I%e cascade neutrons and protons emi t ted  from nuckon-nucleus c o l l i -  

sions have complicated energy-angle d i s t r i b u t i o n s  with t h e  high-energy 

p a r i i c l  e s  emii ted predoniiriant?y a t  t h e  smal le r  ang le s .  The Monte Carlo r e  - 

s u l t s  presenied by B e r t i n i  g ive  t h e  emission spec t ra  i n  t h e  form of' a 
2 

histogram, w i i h  eqiial energy i n t e r v a l s ,  averaged over speci Eied angill ar  i n -  

t e r v a l s .  It is t h e s e  spectra. which have been f i t t e d .  IEowever, f o r  r i t t i n g  

piwposes, i t  was found t h a t  equal  i n t e i -va l s  i n  energy were not  convenient 

so, beyore t h e  f i t t i n g  was c a r r i e d  ou t ,  t h e  Moriiil Carlo h i s t o r y  t apes  were 

re-analyzed.  This a n a l y s i s  was c a r r i e d  out  t o  form a histogram with u n -  

equal enersy i i l t e r v a l s  hiit, with t h e  $adme number of  emi t ted  p a r t i c l e s  i n  

each i n i e r v a l  . S n  each hi stogram i n t e r v a l ,  t h e  energy, such t h a t  wi th in  

i h e  j -n te rva l  equal. n m b e r s  of' par t i - c l e s  were emit ted above and below t h i s  

energy: wa.s determined, and t h e  his togram value vas assumed t o  be an esLi -  

mate of  t h e  energy di s t r i h u t i o n  a t  this energy. X 

Let  PE. be - t h i s  Monte Car1.o es t imate  of  t h e  energy d i s t r i b u t i o n  
1. 

(number o f  emi'b'ied p a r t i c l e s  pe r  MeV pe r  s t e r a d i a n  per  c o l l i s i o n )  averaged 

over  a s p e c i f i e d  angular  i n i c r v a l  a t  t h e  znergy E and l e t  F(E), t h e  

as sumed  a n a l y t i c  form of i h e  d i s t r i b u t i o n ,  be def ined  by 

i 

where E i s  the  energy of t h e  i n c i d e n t  partjc3.e.  It i s  t o  be understood 
0 

. 

V h i s  procedure w a s  var ied  s l i g h t l y  i n  t he  very h ighes t  energy i n t e r v a l  i n  
each his togram. The compl.ei;e d e t a i l s  of -the a n a l y s i s  procedure are given 
i n  Appendix 1. 
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in1;e:rval. used i.n ca . r rying out. -the average. 'To 

was defi.ned by the eyuaf;ian, 



The c o e f f i c i e n t s  f o r  a l l  of -the cases  considered a r e  given i n  Tables 2 

through hl.* A t  t h e  t o p  of each table, t h e  type  of i nc iden t  p a r t i c l e ,  t h e  

eleitieiit, and t h e  type  of emi t ted  partic1.e a r e  given.  The f i . r s t  column i n  

t h e  t a b l e  g ives  t h e  i n c i d e n t  energy, Eo, t h e  second colwmi g ives  t h e  l ab -  

o r a t o r y  angular  i~n-terval-  over which t h e  d a t a  were averaged, and coI_imns 

t h r e e  through eighi; g ive  t h e  coef f ic ien ' i s .  Idhen t h e s e  c o e f f i c i e n t s  a r e  

used i n  E q .  3, the  fbnc t ion  F has  t h e  u n i t s  number pe r  MeV per  s t e r a d i a n  

p e ~  coll . i .sion. Here and throughout t h e  ta'oles t h e  coe f f i  ci-ents a r e  given 

with e i g h t  s i g n i f i c a n t  f i g u r e s .  Thj-s i s ,  of course, more than  i s  j u s t i f i e d  

by e i t h e r  t h e  Monte Carlo data or t h e  accuracy of t h e  f i t s .  The nufiberrs 

given,  however, are  those  which were used i n  c a l c u l a t i n g  'Liie smooth curves 

i n  the graph-s. If t h e  c o e f f i c i e n t s  are t runca ted ,  curves d-ifrei-ent from 

those shown i-n t h e  graphs may occur .  A t  t h e  t o p  of each t a b l e ,  

given and, i n  t h e  l a s t  col..umn of  each t a b l e ,  

This E i s  a parameter which occurs  i n  t h e  ca lcudat ions  o f  R e r t i n i  and 

r ep resen t s  t h e  energy b d o w  which no cascade p a r t i c l e s  a r e  emi-tted.  The 

quan t i~ ty ,  E 

t h a t  i s ,  it i s  t h e  h ighes t  energy po in t  f i . t ted.  i n  a given angular  i -n t e rva l .  

It; mus-t be  u-nderstood t h a t  i f  the a n a l y t i c  fi inctions a r e  used ou t s ide  of  

t h e  energy i n t e r v a l  E MIPJ t o  EMlyr, very e r r a t i c  behav-ior m y  occur .  

colu~cins nine and t e n  give t h e  number of  p a r t i c l e s  of a gj-ven type  ernib-ted 

per  c o l l i s i o n  i n  a given angii-lar r eg ion  and t h e  sum of t h e  energy of t hese  

p a r t i c l e s  d iv ided  by Eo, r e s p e c t i v e l y .  

obtained using t h e  f i t t e d  func t ions  a i id  t h e  equat ions  

i s  
E~~~ 

divi-ded by E i s  given.  
0 

MIN 

gives  t h e  h ighes t  energy considered j.n doi~ng t h e  fi-t-Ling - 
lW, 

F i n a l l y ,  

The values  i n  t h e s e  columis are 

*Values of x2 f o r  each of  the f i t s  are gi.ven in Appendix 2. 



(5) 
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sa1;n.e .* Within each i n t e r v a l ,  t h e  c e n t r a l  energy, determined by t h e  con- 

d i t i o n  t h a t  a p a r t i c l e  wi th in  t h e  i n t e r v a l  be  e q u a l l y  l i k e l y  t o  be above 

and below t h i s  energy, was obta.i.ned and t h e  histogram val-ue wa,s taken t o  be 

an e s t ima te  of  tiie energy d i s t r i b u t i o n  a t  t h i s  central .  energy.  

The a i ia ly t ic  func t ion ,  G(E), used f o r  t h e  f j - t t i n g  w a s  def ined by 

V 

(7) 
j=o 

and t h e  c o e f f i c i e n t s  were detei-mi-ned by r e q u i r i n g  that; khe q u a n t i t y  R, de- 

f i n e d  as i n  E q .  4 with  E replaced by  25, be a minimum. A sca,l~i.ng f a c t o r  

of 25 w a s  used because eva,porati.on p a r t i c l e s  wi th  energy h ighe r  than  t h i s  

were not consid-ered i n  t h e  B e r t i n i  c a l c u l a t i o n s .  The f i t t i n g  procedure was 

e x a c t l y  t h e  same as i n  t h e  case of t h e  cascade s p e c t r a .  

0 

I n  F igs .  6 and '7 the  smooth curves obtained wi th  tiie a n a l y t i c  f i t  a r e  

compared with t he  Monte Car1.o his tograms f o r  neutrons and protons,  respec-  

t i v e l y ,  emit ted from 400-MeV protons on al.um7.n.m. The comparisons shown 

i n  th.e f i g u r e s  a r e  s i m i l a r  t o  the  comparisons i n  t h e  o the r  cases .  I n  pa r -  

Gicular, t h e  f a i l u r e  o f  t h e  ana l -y t ic  curve t o  reproduce well -the low-energy 

po r t ion  of t h e  histogram i n  t h e  case of evaporat ion protons,  Fig. 7, should 

be noted because t h i s  i s  g e n e r a l l y  t r u e  of a l l  of t h e  f i t s  t o  t he  evapora- 

t i o n  proton s p e c t r a .  

The c o e f f i c i e n t s  for a l l  oi" t h e  cases  considered a r e  given i n  Tabl-es 42 

through 61.** A t  tiie top  of  each t a b l e  t h e  type of incident; particle and 

t h e  element a r e  given.  Each tabl-e conta ins  t h e  c o e f f i c i e n t s  for both emi t ted  

~ 

*T'ne d e t a i l s  o f  t h i s  a n a l y s i s  a r e  given i n  Appendix 1. 

++Values of  x2 f o r  each OC t h e  f i t s  a r e  givcn i n  Appzndix 3.  
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C . ____.- Cascade Neutron- and Pi-o-'coii-Emissi.on Spec t ra  In t eg ra t ed  Over All Ang1.e~ 

The cascade p a r t i c l e - e a i s s i o n  s p e c t r a  i n t e g r a t e d  over a l l  angles  can 

be obtained d i r e c t l y  from the r e s u l t s  given i n  s e c t i o n  A .  The s p e c t r a  ob- 

t a i n e d  i n  t h i s  manner, however, contai-n many more parameters t han  a r e  re- 

qui red  t o  o b t a i n  a reasonable  f i t .  To avoid this, t h e  Monte Car lo  r e s u l t s  

were i n t e g r a t e d  over angles  and t h e  I u l t i n g  s p e c t r a  were f i t t e d  s e p a r a t e l y .  

The procedure used t o  form t h e  histograms from t h e  ang le - in t eg ra t ed  

Monte Car1.o d a t a  and t o  f i t  t h e  his tograms w a s  the sane as descr ibed  i n  

s c c t 7 . m  A .  

I n  F i g s .  8 and 9 t h e  a n a l y t i c  f i t s  a r e  compared wi. th  t h e  Monte Carlo 

histograms f o r  cascade protons and neutrons,  r e spec t ive ly ,  emi t ted  from 

4~00-MeV protons  on aluminum. 

The c o e f f i c i e n t s  Cor a1.3. o f  t h e  cases  considered a r e  g i v m  i n  'Tables 62 

t i i ~ o u ~ h  81.* These c o e f f i c i e n t s  a r e  to be used i n  conjunct ion  wi th  t h e  

fiznction F def ined i n  Eq. b .  Wheii t h l s  i s  done, F has t h e  uni- ts  number 

pe r  MeV pe r  c o l l i s i o n .  It i s  i-rriportant t o  note  t h a t  i n  this  s e c t i o n  F i.s 

no t  expressed pe r  s t e r a d i a n  as i-n s e c t i o n  A. The q u a n t i t y  E /E gi.ven 

i n  t h e  l a s t  c01.iwn i n  t h e  t a b l e s ,  has t h e  same meaning as b e f o r e .  I n  t h e  

ca s e o f Ll ie ang 1 e - i- n t e gr a t  e d da t a,  h owe ve r , & ?s very c lose  t o  E , and 

one may w i t h  impimity t ake  t h e  a n a l ~ y t i c  func t ion  t o  be val-id from E t o  

MAX 0' 

0 

MZN 

x 2 
Values of  x f o r  each of  t h e  f i t s  a r e  given i n  Appendix 2. 
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E D  

1 MEV 1 

t o  
(HEV 

25 

ANG. A 0  A I  
I N T .  

TAELE 3 

P1xo'rnNs I N C ~ D E N  

NFUTRONS EMlT 

E H I N  = 0.871 

A2 A 3  

0 - 30 -9.559G663t-06 -4.5183991E 00 3.5607933F 00 1.1111791E 0 1  
30 - 60 -i.LJ09957E 00  -7.3391964E 3 U  1.9927313t 01 -2.4654427E 51 
60 - 90 -2.6607164E 30 3.8914260E-01 -1.6497412E 01 1.2466906f 01 
4 G  -lYO 0 .  0. 0. 0 .  

50 0 - 30 -4.5376557E-51 -1.4243355E 01 6-5C34734E 01 -1.589263iE 02 
30 - 60 -7.i038973E-01 -5.4997330t 00 -d.4245489€-01 4.305252YE ?i 
60 - 90 -5.2135388E-01 -3.9443751E 01 2.8705598E 02 -9.7114734E I;? 
9 0  - l a c  -~.5743806~ 00 -1.5642331~ 01 i.gj403616~ GI 0 .  

LOO 0 - 30 -6.2922381E-01 -b.783139CE (IC 3.0194557E 01 -7.5321538E 01 
3G - bC -2.9465996E-01 -1.358144RE 01 4.9387951E 01 -8.142q766E 31 
6L  - 90 -6.5857021E-01 -1.470L089€ 01 5.6388902E 31 -1.4916183E 02 
90 -180 -1.7446279E 00 -2.3535149t 31 1.0128575E 0 2  -6.7176456e 02 

150 o - 30 -1.3~53115~-~1 -1.6278360~ 01 5.29779aat 01 -9.6097251t 0 :  

60 - 9~ -1.0566058~ GO -5.330~658~ GG -2.7ad6696t 02 i.:a98384~ 31 
30 - 60 -5.1348392E-01 -8.1252471E C.C 1.7311132E C1 -i-3253i07E 01 

93 -l8C -i.+160?39E 30 -2.GOEOl74€ C 1  is87366155 02  -7.2762351t 02 

200 0 - 30 -3.5406267t-01 -2.6591157t 01 1.2304229E 02 -2.5730821E 02 
30 - 60 -Y.5383586li-G1 -8.3064127E 00 l.tilOS577E 01 1.142?876€ 01 
6L - 90 -3.0'310297t-01 -2.C896576E 01 1.3156321E 02 -2.6001504E 52 
YO -18c -5.0364938~-01 -4.954~b41~ 01 1.9437879~ 0 2  1.2451546~ 32 

25C 0 - 30 -6.4652841E-01 -1.3520266E O ?  3.5704291E ,?l -4.9059849E 31 
36 - bC -2.dl54697t-dl -i.6616923L 2 i  5.U269C63E 0: -8.6758106E 3 ;  
60 - 90 -3.573CblOE-01 -1.3511689E 01 3.7010774E 0 1  -5.2563304E 0i 
90 -18C -b.66868SaE-Ci -+.9333955E 31 3-7454033E 152 -1.3545156E 93 

30C 0 - 3L -R.533s?524E-01 -6.8547991k 00 5.798028bE-01 2-417715OE 01 
30 - 60 -5.3622465E-01 -1.tY7156bE 01 2.9645119E 01 -1.5461935t 31 
60 - 90 -7.7628697E-C2 -2.5239391E 01 8.9691708E 01 1.5627935E 02 
90 -lac -1.5136177~ 0 0  4.82a7525t 01 -3.3702515~ c 3  4.6962'39~~ 2 4  

350 0 - 3 3  -1.3793267€-02 -2.2535653t C1 6.894L825t Pl -1eC96P668E f2 

60 - 93 -3.0694675E-02 -2.63235RYE 01 L.3647552E 02 -2.111h958t 02 
33 - 611 -3.5d75924E-Oi -1.8948351t 01 9.uj7509kF C1 -1.950:94iE q2 

9c -180 -B.so~~~:~E-sI -3.~32537~~ 01 1.9629aboi 02 -1.63~~545~ c2 

400 6 - 33 -5.817C93OE-01 -1.3855962E 21 3-1691721E 01 -2.3553543E '31 
3? - 6C 1.069282C€-Jl -3.0223934k 91  1-8b42445E 02  -5-1596386E 32 
60 - 90 -4.3722699E-01 -7.9271375E C C  -6.9506753E 0 1  5.7C82ls5E C2 

A 4  

-1.1766952E 01 
7.8566708E 3 0  
?. 
5 .  

1.9618843F 32 
-7.8936438- 31 
1.294ua6at 3 
0. 

1.1548619E 0 2  
5.Y630629E 3 1  
1.3205727F ,J2 
3.94447c1 F 3 3 

1.0430523F C2 
0. 
-2.CO83162F 71 
8.4137732E 32 

2.5955693E 32 
-6.1144775E 31 
2.7351775E 0 2  

-1.5381715F 33 

5.10 82 73 5 E ,3 1 
5.1340R37k 3 1 
0. 
I). 

-?.724150ft 01 
-3.2921533t 3 1  
-1.343b7C2E c)3 
-7.R61279Rt 35 

l.,35390?3E C2 
2.97978SlF 32 
-3.8338571t 07 
C! . 
h.318251)E 30 
6 . 5 ~ 1 7 ~ 6 ~ ~  72 

A 5  

9. 
0 .  
r. 

rl . 
-9.05821C3E 0 1  
3.7565iO9F 01 

-6.5926449E 112 
?. 

-5.23222511 01 
-1.7685803k 01 

0. 
-7.99924a3f 03 

-4.5358881E 01 
0. 

6.7105656t r)C 
3. 

-9.Q235229E 01 
3.7223496E 01 
3. 
0.  

-2.4185569E 01 
-1.4696134E i: 

P. 
i'. 

n. 

1.6rJ93769E 3 3  
5.9864481E n5 

-4.2222875E 01 
-9.5093554E Pi 
7.9ci590"5F c z  

7.5334938~ ni 

i. 

I). 
-3.f776375E 02 

NO. 
E M i i .  

3.158 
3.195 
0.C51 
0.011 

0.195 
0.301 
0.1 IO 
G.P.25 

1.2 17 
7.352 
0.166 
?."67 

5.265 
S.362 
" . : E ! ?  
3.P65 

"-232 
3.123 

n.094 
r.208 

0.217 
0.344 
C.241 
0.58O 

n.248 
3 .335  
c.222 
r.385 

0.222 
n.349 
C.236  
0.121 

0.230 
0.352 
(-219 

ENERGY E M A X  
EHIT./EO / E e  

n.0637 0.890 
3,0761 3.936 

0.0099 C.59@ 

1.1017 3.969 
'3.3929 '3.691 

C.3022 3.281 

3.1198 0.970 

r.023C 9.539 

n.019: 0.568 

n. 1085 n. 8 8 3  

r.0~58 3.306 

r.1153 2.879 

0.3068 3 . 3 ~ 4  

0.1496 7.989 

n.0781 0.501 

0.1615 0.986 

".0292 2.603 

0.1122 n.896 

q.0052 '2.271 

7.1392 0.986 

P.3322 0.516 
O.OC39 0.177 

".I635 0.989 
0.1C19 6.787 
0.0273 0.451 
'3.0039 C.178 

C.1425 0.985 
q.1134 3.613 
0.0281 0.463 

'.io91 C.851 

0.0078 3 .332 

0.1508 0.993 
9.1039 0.811 
".0249 0.409 
n.0065 3.237 

. 



2
5

 

IU
 

7- !r, 

c') 
b

 
I 



TABLE 5 

Y E U T R O N S  lNC lDENT ON C 

NEUTRONS Et41 I T E O  

E M I N  = 0 . 8 7 1  ( M E V )  

E O  ANG. 
( M E V )  I N T .  

2 5  0 - 30 
30 - 6 0  
6 0  - 9‘3 
9 0  -l&G 

5 0  0 - 30 
3U - 6G 
6 0  - 9 0  
9 0  -18C 

100 0 - 30 
3 0  - 6 0  
6 0  - 9 0  
9 0  -180 

1 5 0  0 - 3C 
3 0  - 6 0  
6 c  - 9 0  
9 0  -18C 

2 0 0  0 - 30 
3 0  - 6 3  
60  - 9 0  
9 0  -180  

250  C - 3 9  
3 3  - 6C 
6 0  - 9u 
9 L  - 1 8 C  

3CO 0 - 3U 
3C - 6C 
6 0  - Yi) 
9 0  - 1 8 G  

3 5 0  0 - 50 
3 3  - 6 d  

6 0  - 9C 
9 0  - 1 b u  

4 0 0  C - 3G 
3C - 6C 
6C - 9 0  
Y i  - 1 8 0  

A3 

-7 .6493350E-01  
-6 .8448551E-01  
-2 .7510834E OU 

0. 

-2 .0 7 7 8 5 6 7 t - 0 1  
-b .4984113E-01  

-2.40 1 7 2  56E 00 

-1 .1774624E-31  
-6.4 1C 1563E-0 i 
- 5 . 3 3 3 0 2 8 3 t - G 1  

- 1 . 1 5 2 3 b 6 5 t  oci 

- 1 . 9 0 z a 0 3 5 ~  ai. 

-2 .0959782E-01  
-2 .3527726E-01  
-1 .8632898E-01  
-1 .1363626E U0 

-1. I 7 5 3 9 1  7E-0 1 
1 . 3 3 6 9 8 2 5 t - 0 2  

-2 .95165575-0a  
-8 .5156131E-01  

-4.3 146O96E-CI 1 
- 3 - 6 4  5 3 5 6 1 E-3 2 
I . 2 7 0 2 4 8 9 t - C 2  

- + . 1 7 2 : 4 9 9 k - 0 1  

- 2. !I 2 8 6 1 4 3  t --ci 1 
-2 .8370045E-01  

9 .6215317E-32  
-0. C172640€- ;1  

-5 .7709907E-32 
- 3 . 6 3 6 1 3 9 9 t - 3 1  
-1.8 1C6236E-91 
-4 .9459853E-01  

- 6 . 0 3 4 : 3 7 8 ~ - 0 1  
2.2 3825676- I ;Z 
1 .9678671E-32  

-1 .6666759E-61  

A1 A2 A3 

-9 .6S13533E 00 4 .2105941E 0 1  - i . C 5 2 i 5 2 9 E  02 
-1 .2403641E 0 1  6 .8768542E 0 1  -1 .9225215E C 2  

h .6206055E 0 0  -5 .2716327E 0 1  1 .1157715E 0 2  
0. 0. 0. 

-1 .1704290E 01 3 .9372058E (11 -6 .8497888E Ol 
-7 .7406241E 0C 3.06611CPE 0 1  - 6 . 3 4 7 9 3 6 8 F  3 1  
-1 .0863029E 0 1  5 .890326bE 01 - 2 . 4 5 i 6 1 6 6 E  C ?  
-8 .3832544E 00 -1.7837758C 32 1 . 5 2 0 9 7 3 9 5  03 

- 1 . 5 5 4 5 6 7 7 t  01 5 . 4 9 7 2 1 3 L t  C a i  - 9 . 8 R i 6 4 4 4 t  C l  
- 4 . 0 4 2 6 6 7 j t  0 0  -2.364G756E OC 5 . 4 0 3 6 7 9 6 5  0 1  
-1 .131801bE 0 1  1 .5012214E 01 5.82P4978E 0 1  
- 2 . 9 6 7 9 9 8 3 t  0 0  -1 .1882437E 0 2  1 .3467939E C 3  

-2 .2994879E 0 1  1 . 2 9 1 2 9 R 5 t  02 -3 .2612559E 0 2  
- 1 . 1 8 4 2 7 7 1 t  0 1  4 .7225635E 01 -7 .4792103E 0 1  
-1 .a984977E O k  1 .0699390E 0 2  - 3 . 3 9 7 6 2 1 4 €  0 2  
-2.755941UE Gi 9 .42444286  Ci -1 .568C726E 0 2  

- 1 . 8 7 3 C 9 i 4 E  0 1  5.3922731E O i  - 7 . 5 0 i 6 5 3 4 E  C 1  
- i . 6 2 4 9 4 2 6 €  51 8 .6L52132E Z i  - 1 . 6 8 3 5 4 9 8 t  C2 
-1 .7265287E 0 1  1 .2322163E 172 -4 .5872531E 0 2  
- 3 . ~ 4 2 8 5 6 8 k  01 6.82C253GC G2 - 9 . 9 L 9 2 1 4 6 i  0 3  

-1 .5260643E 0 1  6 .2977542E 0 1  -1 .36342691  0 2  
-1 .8896747E 51 9 .20b7339E 5 i  - i . 7 9 ~ 4 4 9 h F  : Z  
-2 .74459775  01 2 . 2 0 1 6 2 2 3 , ~  c 2  - s . w 7 6 5 3 t  07  
-2 .9Y044Z IE  C 1  - 2 . l i Z 9 4 7 9 t  0 2  5 . ; ‘ 995796€  C3 

_ ,  ; . 5 1 6 i 1 2 5 E  0 :  4.62470.03E: O i  -8.CO16946E C 1  
-1 .C464207L  6 1  4 .1487364E C1 -5 .6932179E 31 
-2 .63123C2E 0 1  2 .1745339E i l 2  - 8 . 5 1 7 2 1 5 1 t  0 2  
-3 .1096759E 0 1  8 .5231426F  C’I 3 . 3 2 3 4 0 2 9 5  0 1  

- 1 . 6 0 8 7 9 3 0 t  0 1  3.5b65401E 0 1  -3.2GRG775E 3 1  

- ; . 6460295E C 1  i . C l 7 5 4 2 9 E  0 2  - 3 . r 1 4 5 1 8 2 E  0 2  
- 1 . 5 6 5 2 4 5 4 t  01 t ; . 1 3 8 1 6 6 6 ~  si  - 1 . 8 6 f 6 1 j 6 E  02  

- 3 . t i 3 3 1 1 1 2 ~  0 1  1 . 6 2 9 6 9 8 1 ~  0 2  -3 .7873454E 02 

- 1 . 2 ~ a 5 2 7 ~  or - 3 . 8 1 1 3 0 3 6 ~  c: i . i 5 , : 2 8 9 7 ~  c z  
- 1 . 8 4 7 3 1 i 6 t  6 1  9 . 3 5 8 i d 5 3 E  01 - i . 8 Y 6 8 6 9 S E  0 2  
-2.1993045E 0 1  2 . 0 6 2 7 4 3 1 t  0 2  -9 .4960214E C L  

A 4  

1 .3237319E 0 2  
2.3739658E 3 2  

-8 .6005285E P I  
j .  

7 . 0 7 1 8 1 6 6 t  2 i 
6 . 4 “ 4 1 3 4 0 €  3 1  
4 .3394194E 3 2  

-5.2495C96E ?3 

1 . 0 7 7 8 2 9 2 :  ” 2  
-9.7C 99276’ 3 1 
-2 .6157126E 3 2  
-1.782522RE 2 3  

3 .7b79781E G2 
4 .8996539E 3 1  
3.6779867F C 2 
F. 

7 .5 ;80393C $71 
i . 5 1 1 9 1 1 4 t  “ 2  
7 . 3 1 7 7 4 7 2 1  3 2  
5 . 9 0 3 1 2 5 5 ;  34  

1.5864999E r? 
l . h r r C 9 3 3 i  ’ i 2  
A .3190954F  : 7  

-3 .H908317E 1 4  

9 .9215787E C 1  
2 .5739067E 3 1  
1 . 3 5 1 6 7 5 5 ;  0 3  

- 5 . 0 6 9 3 7 6 i t  3 2  

3 .7145140 f  C 1  

2 . 6 3 7 6 2 6 6 t  ‘ 2  
3 .  

1 . 7 5 8 9 4 1 6 ~  2 2  

- 9 . 9 2 5 1 5 7 9 €  C 1 
1.75f i3970E ’ 2  
1 . 7 8 3 H 1 5 1 i  C J ~  

A5 

- 5 . 3 2 4 1 6 2 7 E  0 1  
- 1 . 0 6 5 4 2 2 4 f  C2 

n. 
0 .  

- 3 . 0 8 7 9 0 0 7 f  01 
- 7 . 7 3 9 6 0 2 5 E  C 1  
- 2 . 7 7 C 6 7 C l E  0 2  

-4.4‘JC1123E “ 1  
4 .7576641E 0 1  
2 . 2 6 7 2 2 3 4 6  0 2  
V. 

- 1 . 5 9 8 C i C l F  0 2  
-1 .3455162E 0 1  
-1 .5732480 ‘  0 2  

- 3 . 5 8 2 1 4 8 3 F  G 1  
- 5 . 6 4 1 0 6 3 6 t  ? 1 
- 4 . 5 9 9 3 2 1  I F  C2  
- 1 . 1 7 3 1 9 9 5 E  0 5  

-7 .0C17197F  01 
- 5 . 8 9 t f i S S h t  i l  
- 7 . 5 2 5 3 1 9 3 t  0 2  

7 .5246295E 0 4  

-4 .9810503 ‘  c; 
- 3 . 3 4 4 3 6 7 9 E  a(? 
-7 .6125124F  0 2  

n. 

-1 .884n252F  01 
- 6 . 7 1 4 9 3 6 5 t  C 1  

,3. 
1. 

2 .4351025E 0 ,  

- 6 . 8 8 1 6 1 3 5 E  9: 
- 1 . 1 9 5 2 4 9 3 F  r 3  

rug. 
€ ? I T .  

0 . 2 0 6  
2 .274  
0 .078  
0 .013  

0 . 2 9 1  
0 . 4 0 :  
0 . 1 4 1  
C.038 

0 .334  

0 .228  
0 . 0 7 6  

0 . 3 4 8  
0 . 5 9 5  
3.2 9 9  
9 . 0 5 3  

0 . 3 6 0  
0 . 6 3 2  
0 . 3 1 4  
6 .113  

c .  39R 
r . 6 4 6  
i . 3 1 3  
0. : 4 7  

6 .393  
9 .694  
C. 3 4 2  
0 . 1 3 7  

0 .426  
D.679 
C.341 
c . 1 2 7  

r . 5 3 1  

r . 4 6 1  
C.7C8 
C.385 

- 7 . 3 0 2 6 2 9 6 -  0 1  1 .5760147E 0 3  - 1 . 9 3 1 8 7 i 5 E  0 4  41.757856LE 3 4  -1 .6699234E 3 5  C.159 

E N E R G Y  E M A X  
E M I T . / E O  / E r  

3 .1n32  C.960 
7.C956 n .923  
0.0161 0 .705  

n . 1 5 9 6  0 .972  

n.C252 P.661 
0.01740 C. 292  

3 .2032  r i .98n 
1 .1997  2.933 
0 .0363  0 .599  
1 . 0 0 6 5  C.341 

2.2237 0 . 9 8 4  
‘3.2262 0.905 
0 . 0 4 8 0  G.551 
C.3969 7 . 3 4 6  

5.2426 0 . 9 9 0  
p .2376  0 .927  
0 .0482  0 . 5 1 4  
0.007C 3.26C 

5 .2743  C.994 
p .2464  3 .877  

0 . 4 0 6 5  3 .237  

P.2732 3.996 
r . 2 6 3 6  3.9137 
n . 3 4 5 9  r . 5 2 3  
0.007‘1 0 .285  

3.1416 0 . ~ 6  

r . 0 4 5 5  c .562 

n .2988  0 . 9 9 ~  
0 . 2 6 4 4  c . 8 4 5  

r . o n 6 2  c . 7 4 1  

n .2593  3.858 

0 .0498  0 .551  

C.3193 q .993  

q .0535  0.5C5 
‘ - 0 9 9 5  C.275 
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TABLE 7 

P H O T O % S  i h l C I 3 f N T  JN 0 

NEUTRONS t % I T T E D  

E M I N  = 1.107 ( M E V )  

EO AFIG. A0 
( M E V )  INT. 

A1 A2 A3 A 4  A5 NO. ENERGY EHAX 
E M I T .  E M I ~ . I E O  IEC 

2 5  i - 30 -8 .5292277E-03  - 2 . 1 7 9 8 0 0 6 t  3 1  l . l 8 0 4 " 2 8 €  0 2  - 3 . 0 0 3 1 3 4 3 t  0 2  3 .4q89942E 7 2  -1 -5CO3683F  0 2  0 .155  0 .0704  C.949 
3 0  - 6 0  -2.0616967E 00 l . l t l 4 2 6 1 5 E  0 1  -9 .8655550k  0 1  2 .7539403E 0 2  -3 .2537649F  3 2  1 . 3 5 6 3 8 2 6 E  0 2  C.177 !?e0576 0 .859  
6 0  - 9 0  -3 .2535182E 00 i . 6 5 6 7 5 4 1 i  0 1  -1 .4449193E 0 2  3 . 6 5 2 0 3 j 7 E  0 2  - 2 . 9 9 8 5 7 6 1 t  3 2  9. 0.052 0 .0117  0.651 
9 0  -160 0. 0 .  C .  0 .  0 .  <.  0.?11 n 

50  C - 30 -4 .9337721E-01  - I - C 5 9 5 0 1 9 E  01 3 .0201001E 0 1  -3 .5587914E 01  2 - 3 7 7 2 1 6 2 E  C 1  - 8 - 9 2 0 5 1 2 2 F  C C  0.181 0 .0902  0.970 
3C - 6 V  -5 .58546292-01  - 1 . 2 7 0 4 9 0 4 t  G I  5 .8114417E Li1 -1 .4052949E 0 2  1 . 5 7 9 0 5 6 3 t  C2 -6 .8051211F  0 1  0 . 2 7 1  0 . 0 8 4 4  0.885 
60  - 9 0  - 1 . 3 5 9 5 2 8 6 5  GO -9 .3458295E 0 0  2 .5929741E 0 1  -7 .0313381E 0 1  5 .9796681E 0 1  0. c.aoz 0 .0170  0 .602  
9 0  - 1 8 b  - 2 . 4 3 0 0 4 4 3 t  O v  - 1 . 5 9 8 3 9 3 2 i  01 3.6143442E 0 1  -6 .1325904E 3 1  0. 0 .  5 .034  c . n n j 7  0 .357  

100 0 - 30 - 1 . 7 5 9 6 6 8 9 k - 0 1  -2 .1648394E 0 1  1 .0271769E O2 -2 .3027561E q 2  2 . 4 7 3 5 5 0 5 t  5 7  -Y .9349165E 3 1  C.214 C.1239 0 .979  
3 0  - 6 0  - 2 . 4 2 4 2 9 2 i t - b 1  - 1 . 4 6 3 9 9 4 0 5  31 4 . 9 8 0 0 9 0 4 f  3 1  - 6 . 8 5 0 4 7 2 1 -  0 1  2 .9711831E " 1  0. S.342 P . l C 8 6  2 .923  
6 0  - 9 0  - 6 . 5 9 8 2 9 4 6 t - 3 1  -7 .7223181C O C  7 .4976849E O C  -1 .0134495E 0 1  0 .  0 .  c . 1 8 ~  n . 0 ~ 8 3  0 .628  
9 0  -185 - 2 . 3 6 5 2 3 2 1 k  GO 7 .3586774E-01  -1 .0692197E 3 2  2 .7326122E 0 2  - 1 . 3 1 4 0 2 8 7 t  0 2  0. C.CSD n .0052  0 .313  

150 C - 3C -1 .7656264E-C1  -1 .9500002E 01 8.2535270E 0 1  - 1 . b 2 4 1 5 6 1 t  0 2  2 .0690729E 0 7  - 8 . 5 6 9 6 1 7 3 t  01 0 .232  " - 1 3 6 5  3 .078  
3C - 60 - 2 . 6 2 Y 5 5 1 5 t - 0 1  - 1 . 6 6 1 U 2 7 3 t  0 1  6 .7941277E 3 1  - 1 . 1 6 8 3 4 0 4 €  0 2  8 .0279071E 01 - 1 . 9 0 6 0 0 1 2 E  C 1  0 .339  ?.?L37 0 . 8 8 3  

YO -180  - 1 . i 9 1 7 3 9 6 E  0C -2 .6185031F  0 1  7 .1965649E 0 1  -9 .1919129E ? 1  C .  0. r . 0 8 4  " .OGbl  5.310 

200  0 - 30 2 . J 7 3 1 2 0 6 t - 0 1  -2.958+599F 3 1  1 . 4 i 8 0 4 4 6 F  0 2  -3 .1908747C ('2 3 . 4 6 5 1 7 2 5 f  " 7  - 1 . 5 9 7 7 8 2 2 E  ri7 0.74c' 0 .1455  0 . 9 8 4  
30 - 60 - 5 . 0 4 2 3 0 8 5 ~ - 0 :  - 1 . 2 7 8 1 5 9 5 t  2 L  5 . 4 5 3 4 0 5 4 t  C i  - 1 . f 7 2 8 8 0 0 c  S2 l . " . 3345q5  ? 2  - 4 . C 7 6 6 9 1 9 f  C1 0 . 3 5 2  " . 1 1 4 4  3 .900  
60  - 9 5  -1 .7413603E-01  - 2 . 4 3 3 2 8 7 6 t  0 1  1 . 4 0 5 9 8 0 8 t  C2 - 4 . 5 2 Y 1 9 6 6 t  "2 5 .8460 '54 :  C Z  - 2 . 3 4 2 3 4 6 6 t  3 2  1 . 2 - 3  0 .0252  C.516 
9C - f 8 C  -4 .5525053E-91  - 7 . 2 5 7 8 3 7 5 t  0 1  1.1332396L-  " 3  - 9 . 9 5 2 8 4 2 0 ~  0 3  4 . C 4 3 i 7 5 6 E  3 4  - 6 . C 3 6 2 4 i i E  3-4 0.157 0 .0077  0 .293  

2 5 0  0 - 3C 2 .5488870E-01  - 2 . 5 1 0 2 4 4 1 t  0 1  9 . 9 7 3 9 3 2 9 t  0 1  -2.02695COE 0 2  2 . 1 3 3 9 1 9 7 1  2 2  - 8 - 6 2 1 8 5 1 2 F  0 1  ( ' -754 " - 1 5 3 2  q . 9 8 8  
30 - 6C 2 .8642447E-v1  -2 .9688641E 0 1  1 . 5 3 3 2 0 6 6 t  C2 -3 .599992RF 0 2  3 . 9 5 0 6 2 9 6 t  7 2  - 1 . 6 9 6 0 6 3 4 k  0 2  0 . 3 5 7  * . l 0 f 4  0 .863  
60  - 9L  - 4 . 0 1 2 8 0 6 7 i - 6 2  - 2 . 8 5 2 3 t 7 2 t  0 1  2 . 0 6 4 9 9 1 7 6  C,2 - 7 . 5 9 4 / 0 6 7 t  C 2  1 .15519C2F 3 3  -6 .15714C4E 02  17.232 0 . 1 2 8 9  0 . 5 2 2  

6 0  - 9 0  -6 .7209057E-01  -7 .4773695E C C  3 .328L956E CC 0 .  0 .  n. c . 2 7 5  r j .0346 i7.564 

9 0  -180 -1 .098b893E Ob - l . C 4 2 4 U 6 0 €  0 1  -1 .5238217E 0 2  4 .9786288E 22 2 .  -. 2 .102  C . 3 3 4 8  3 .231  

5 0 0  0 - 3i -5 .Y505186E-b2  - 2 . 5 7 5 1 5 ! 9 k  0 1  1 . 2 5 1 9 9 3 i E  2 2  - 2 . 9 3 8 2 3 7 0 5  02  3 .7363535E 2 2  - : . 2 9 9 6 9 6 7 E  C2 1 . 2 1 3  r . : Z 7 6  0 .987  
30 - $3 1 . 6 8 4 1 1 0 0 ~ - ~ i  - 3 . 3 8 4 4 + ~ 3 ~  r ,  2 .L5 . t31052  0 2  - 5 . 9 5 4 9 2 8 3 ~  0 2  7 . 4 0 ~ 1 0 5 2 ~  7 2  - 3 . 4 4 ~ 4 1 5 4 ~  0 2  0 . 3 4 8  r . 1 ~ 1 3 6  3 .788  
6 3  - 9 0  1 .0845390E-0 ;  -3 .2725189C C1 7 .2548011F  3 2  -6 .2486681E 0 2  1 . 3 5 3 5 3 1 9 E  P3 - 8 . i 4 1 6 6 C S t  2 2  0 . 2 5 3  C .0338  11.598 
9 0  -18G - 4 . 4 6 3 5 0 5 5 E - d l  - 5 . 5 5 7 7 ' 5 9 t  3 1  6 .3915262E 02  - 4 . 3 6 1 2 9 7 5 f  55; 9.757C12nF 3 3  C.  0.111 Ct.CO54 C.255 

3 5 ~  G - 32 - 1 . 6 2 6 9 1 1 3 t - i i  - 1 . 7 7 5 2 4 6 2 ~  c i  5 . 7 2 1 1 0 2 4 ~  C I  - 9 . 4 6 4 5 9 6 2 ~  01 9 . 1 3 3 6 5 6 0 ~  C I  - 3 . 6 4 3 4 4 2 9 ~  31 0 . 2 4 3  0.1480 0 . 9 8 9  

9 0  - 1 b O  -8 .u80557$E-02  - 6 . 3 8 2 5 5 4 2 t  O A  5 . 3 C l 8 9 2 4 i  0 2  -1 .8389297E C3 1.5555ChOF 3.1 C. n.141 ~ - 0 0 7 9  3 .242  

3 0  - 6 i  - 2 . 2 5 0 5 2 2 8 E - 3 1  -2 .3788155E 0 1  1.4699G24E C2 -4 .1142627E 0 2  5 .2669851E 3 2  -2 .547154CF 02 C.337 0 .1032  3 . 8 0 8  
6 0  - 9 0  3 . 1 4 9 7 8 8 5 t - 0 1  -4.CBC1799E 01 3 .3756525E P2 - 1 . 3 8 5 Y l Q 6 E  03  2 .53167n0E 0 3  - 1 . 7 2 6 5 1 6 2 €  03 " - 2 4 6  0 . 0 2 9 2  3 .520  

4 0 0  0 - 3 0  - 2 . 2 7 1 4 4 7 0 ~ - 0 1  - 1 . 9 4 3 2 7 8 A t  (31 7 .4742755E C ?  - 1 . 4 d 9 6 3 0 3 t  3 2  1 .5460293F  0 2  - 6 . 0 9 5 4 7 1 3 E  01 0 . 7 3 9  0 . 1 5 1 3  3 .989  
3C - 6 0  b . 2 5 0 4 6 9 4 r - C L  - 2 . 3 3 0 9 9 4 2 L  Cil . . 1 5 ~ 5 4 3 3 E  3 7  -2 .6733594E 3 2  2 .9782607E 3 2  -1 .3273581E 0 2  ?.36C O - l C 5 9  0 .844  
6 5  - 9 0  3 . 2 4 5 3 8 4 0 t - 0 1  -4.3096675E 31 3.5527137E C2 -1 .3619902E 0 3  2 .2303258E 0 3  -1.2745Z72F 0 3  C - 2 4 0  9 . 0 2 7 6  0 .507  
9 i  -180 -2 .9805743E-01  -4 .53884d9E 0 1  2 .1179436E 02  -4 .12655S3F 0 2  0. 0. ? . I 3 2  0 . 3 0 6 6  0 .273  



AI A 2  44 

100 0 - 30 
Z J  - 60 
60  - 90 
90 -1su 

l5C c - 33 
30  - 60 
60  - 912 
9L' -180 

2.224 
2.343 
0" :72 
G."62 

0.238 
3 , 3 4 3  
0,216 
:: I ?! f i  7 

N 
Lg 



T A B L E  9 

FUEUTRGNS 1 b i C f c ) E N T  ON 0 

N E U T R O N S  EKlCTED 

t H i N  = 1 .107  ( N E V I  

E0 ANG. 
I M E V )  iNT. 

2 5  C - 30 
3 0  - 6 3  
6 0  - 9 0  
Y O  - 1 8 0  

5 6  0 - 30 
3 0  - 6 0  
6 0  - 9 0  
9 0  -100  

1 O C  G - 30 
3 0  - 6s 
6 0  - 5 0  
9 0  - 1 8 0  

1 5 0  0 - 3C 
3G - 6 0  
6 0  - 9 0  
9 0  -180 

200 0 - 30 
3 0  - 6 0  
6C - 9 0  
9 0  -180 

2 5 5  0 - 30 
3 0  - 60  
6 0  - 9 0  
90 - 1 8 0  

306 0 - 30 
3 0  - 60  
b G  - 9 3  
YO - 1 8 2  

3 5 0  0 - 30 
3 0  - hi 
6 0  - 9 0  
9c -18G 

400 C - 33 
33 - 6 0  
b C  - 9 3  
90 -183 

A0 

-6 .1088358E-01  
-1.6654501E GO 

1 .1535958E-01  
-3.4Y3b457E 0 0  

2 .8123130E-02  
-3 .9272470E-0  1 
-1 .5571136E 0U 
- 2 . U 4 0 6 6 0 4 t  Q L  

-4 .3629381E-01  
-1.47 12424E-3  1 
-7 .4O iG911E-01  
-1 .7376722E 0 0  

-3 .114196LE-01  
-4.2 j Y 9 8 1 4 E - 0 1  

-? .4060*12E 0 0  

-3.68706YBE-02 
1 .1047634E-31  

-3.05 9 50  3 4  E - 0  2 
- 1.9 i 3 0  357E-0 1 

- 4 . 7 0 2 2 8 4 3 ~ - 0 1  
- 2 . 4 6 4 9 9 0 9 ~ - C 1  
- 4 . 3 5 9 2 6 C 7 t - 0 2  
-7.  b o 4 8 3  75C-01  

- 3.3 543904E-02  
1 .2096187E-31  

-2 .G216557E-01  
-3 .3349556E-01  

8 .37205846-02  
-4.582952bE-G2 

4 . 0 4 3 3 6 7 0 E - 0 1  
3 . 1 6 2 6 1 2 6 t - 5 1  

-3 .4927635E-02  
2 .L215850E-G l  

-4 .8076866E-23  
-7 .4760659E-L2  

a. 8 3 5 1 a 9 3 ~ - 0 2  

A i  

-7 .7602103E 0 0  
3 .0417736E 0 d  

- 6 . 3 6 7 0 6 0 1 t  01 
- i . 3 1 7 5 1 5 7 -  0 1  

-2 .2420524E 0 1  
-1 .2433511E G1 
-4 .7635773E 00  
- 2 . 7 6 2 6 l k l t  31 

- 9 . 6 2 6 6 4 7 6 t  01 
-1 .3193934E 0 1  
-5.  6 2 5 7 2 4 0 E  00  

2 . 4 0 6 3 7 2 5 t  0C 

- 7 . ~ C 8 0 2 5 6 E  0 0  
-6.3231184C O C  
-3 .7654377k  3 1  
- 1 . 4 6 4 L 5 3 6 t  3 1  

-2 .3212055E 01 
- 1 . 5 1 0 3 5 4 8 t  01 
-2.C842bY4E 0 1  
- 7 . 1 2 0 2 3 1 1 ~  0 1  

- 1 . 3 6 2 6 3 7 3 t  G I  
-1 .4Y53705E 01 
-2 .5836782E 0 1  
-1 .6475659E 0 1  

-2 .2624612E 0 1  
- 1 . 5 9 3 1 6 4 8 t  0 1  
-9 .006532d.z 0 0  
-3.397't765C 31 

-1 .72454O;E 0 1  
-1 .6963323E 3 1  
-4 .0201729E 01  
- 1 . 0 5 1 L 1 3 Y r  C 2  

-1 .911d167F  0: 
-2 .6671Y43E 0 1  
- ; . 2 5 2 7 8 6 7 L  01 
-3 .8K04825E 0 1  

A2 A3 

2 .0615191E C 1  - 1 . 4 9 1 3 6 5 7 €  G1 
- 2 . 7 5 6 5 4 3 1 -  0 1  7 .5632173E C1 

5.?,652263E C2 - 2 . C 7 7 9 5 h l E  0 3  
1 .3663b09E C 1  0. 

1 .1755161E 0 2  -2.8GCRHO6E 0 2  
5 .3072244E ti1 -1 .0299636E C2 
2 . 1 5 7 1 9 7 5 t  0 0  - 4 . 0 1 3 6 1 3 6 6  C O  
3 .4633992E 07 1.06C2541E C#3 

3 . 3 9 2 2 5 2 4 6  0 1  -8 .8187236E G 1  

i . 4674541E-C 1 - 1  - 4 4 4 7 5 ;  7 t  60  
- 2 . 3 6 1 1 7 9 8 t  02  ; . 1 6 8 1 2 3 1 €  0 3  

-1 .0030423E 01 7 .0378168E 01 
2 .8637879E GO 5 .6148657E S i  
3.2144545E 0 2  -1 .2142440E $ 3  

-4 .7034501E 0 1  4 . 8 4 4 1 9 3 2 t  ? 2  

1 .1723981E 6 2  -2 .7691572E C 2  
7 .8571928E 0 1  -1 .3051977E 0 2  
1 . 1 2 2 8 7 8 8 t  C2 - 2 . 9 3 K 1 > 0 9 t  0 2  
7 . 8 7 3 1 9 6 2 :  02  -4.671C038E 0 3  

5 .9301758F  21 -1 .4467"86€  C2 

2 .3052694E 02  -9 .3172120E i12 
-1 .27290C2E C1 8 .8476095E 3 1  

9 .C171130E 3 1  - 1 . 7 7 9 7 1 6 4 t  0 2  
1 . t i 272533E 2 2  -2 .1966559E 32 
1.Y324661E 0 1  -3 .C995799E 0 1  
1 .9656447E 0 2  -1 .3179497E C 3  

6.C01R585E O i  - 1 . i 5 1 5 8 6 7 F  0 2  
9 .4251712E C 1  - 2 . 2 6 0 6 6 7 2 E  0 2  
4 . 2 5 6 R 1 4 5 t  0 2  -7 .1166957E 5 3  
2 .0996991E C3 - 2 . 1 3 3 P l 2 5 E  C4 

9.C6390CbE 0 1  -2 .2414723E 0 2  
1.4897504.E C2 - 3 . 2 7 7 5 4 3 5 t  3 2  
3 .5753918E C I  -5 .333C184F  .I1 
5 .992hb7 .C t  0 1  1 . 3 7 6 6 2 5 Q t  0 7  

5 . 4 9 7 3 ~ 0 0 ~  c i  - 1 . 0 3 6 9 6 3 0 ~  c 2  

E.2337167E O i  - ; . 6 8 4 5 5 4 6 E  0 2  

A4 A5 

0 .  <. 
-8 .5634125E 0 1  3 .1915452E 01 

3 .5714346F  0 3  -2 .244628CE 0 3  
0 .  0 .  

3 . 1 . 4 0 ~ 3 1 7 i  0 7  -1 .3048822E 0 2  

". 7 .  
-3 .4 '72L24hE 07 0. 

8 . 6 8 6 7 1 3 8 ~  11 - 2 . 7 5 5 ~ s 5 7 t  c i  

l . Z5 r )R038€  ? 2  - 6 . 2 4 5 5 1 5 5 t  n 1  
9 . 3 1 3 9 2 5 3 5  C I  - 3 . 5 3 2 9 8 C Z t  5 1  
0 .  c. 

-1 .8567624E 3 3  r .  

- 7 . 6 3 7 5 4 9 3 ~  o i  2 . 2 9 1 1 3 7 ~ ~  c :  
- 1 . 1 1 7 6 8 1 7 t  " 7  5 . 5 5 d 6 7 8 7 i  c r  

1.C'4"9C17E 0 3  -1 .1158089F  0 3  
- " .8 '32115F C 2  0.  

3 .  i h 4 3 7 6 6 ~  0 2  - 1 . 3 ~ 2 4 3 5 u t  1-7 
9 . 4 3 1 4 9 3 3 E  2 1  - P . 8 1 6 9 6 2 5 L  31 
2 .6328219F  ('2 - 4 . 7 2 5 4 8 4 6 f  0 1  
1 .2396696E r 4  - 1 . 3 7 1 1 3 5 6 f  6 4  

1 . 8 5 8 3 6 6 7 ;  3 2  - 8 . 7 3 9 3 9 4 9  
Z.CiC58973E 3 7  -5 .6R8U821 
1 . 5 2 7 3 1 5 2 5  0 3  -9.h l52COOE r7 
0 .  -. 
1.8H93835E 2 2  - 7 . 5 8 2 8 7 9 4 E  C,l 
7 . 1 h 9 1 3 8 2 E  " 2  - Y . 7 3 5 4 9 3 0 5  "1 
9. 0.  
5 . 6 6 4 6 3 7 j E  0 3  -R .79239615  7 3  

1 . 7 h 4 7 0 7 : F  0 7  -5 .5175626E " 1  
2 . 6 1 9 3 ~ 3 7 t  3 2  - 1 . 2 r 5 3 7 4 7 E  r !2  
4 .6167145E C 3  -3 .6955097E C 3  
1 . ~ 1 6 3 6 8 6 ~  e 5  - 1 . 7 1 4 7 4 6 5 :  $5 

3 . ~ 1 5 5 3 3 8 ~  2 2  - 1 . 2 4 4 5 5 6 9 ~  22 
2 .7267911E 92 -1 .20467F5F L Z  

0 .  C .  
-0 .5997143E n 3  1.73184hCE C 4  

NO. 
F H I T .  

0 .211  
0 . 2 5 2  
6 0 7 CJ 

C . O L 1  

0 . 2 6 8  
P.388 
0 .152  
0 .029  

(1.318 
0 . 5 2 1  
0 . 2 3 0  
C'.C8B 

5 . 3 5 4  
5 . 5 9 3  
? . 2 7 3  
".?97 

0 . 3 7 3  
C.631 
0 . 3 1 4  
C . i l 5  

C . 3 6 5  
2 . 6 4 6  
(1.345 
c . 1 4 6  

0 . 3 8 9  
0 . 6 9 9  
0.366 
0 . 1 7 9  

0.42': 
c . 7 1 7  
C.364 
C. 1 6 6  

P. 4 4 0  
f .69 '  
Y .377  
2 .  1 7 6  

EYERGY E M A X  
E Y I T . / E O  / E O  

0 .1043  0 . 9 6 6  
" . 0 9 2 4  0 .888 
0 .0147  0.605 
0 .3016  3 . 3 9 9  

f 7 . 1 4 7 ~  0 .919  
0.1366 3 .913  

3 . 0 0 2 9  6.273 

0 .1904  0 . 9 8 6  
r . 1 8 2 8  f i . 9 1 i  
' . 5 3 9 7  0 . 6 5 6  
0.0367 3 .337  

P.2216 0 .966  
7 .228 ,  3.936 
" .O451  3.598 
?.OC61 2 . 3 3 3  

n.0311 0.710 

" - 2 4 5 0  n .987  
? - 2 2 7 7  G.934 
Q.C489 0.617 
f . 0 3 7 4  0.327 

n . 2 ~ 5  5 . 9 8 8  

0 . ~ 5 3 4  e .617  
" - 2 4 0 1  3 .875 

5 .0087 0.331 

1 .2671  0 . 9 8 8  
3 .2564  P.887 
q .0538  P . 5 7 6  
O . L i 2 C  i . 3 4 4  

P.2729 0 . 9 9 1  
P.2542 0 .345  
- .05c-  C.485 
S . C C 8 A  0 .241  

C.2966 3.985 

0 . 1 5 2 4  C.543 
".a063 0 .255  

9 . 2 5 ~ 6  0 . 8 4 ~  

w 
0 



€9 AKS.  
I M E V )  1%3. 

2 5  C - 30 
3.c - 6c. 
60  - 'li; 
9c -1.50 

50 0 - 30 
30 - 63 
6 6  - 90 
90 -182 

LOO 0 - 3C 
3c - tC 
bC - 90 
90 - IdC  

150 C - 30 
30 - 6:' 
60 - $3 
90 -183 

200 c - 3c 
30 - 6 3  
t c  - 92 
Fi; -is9 

250 0 - 30 
3i - hC 
6 9  - 90 
30 -1% 

3QC 3 - 30 
30 - s o  
6;i - $3 
90 -160 

350 c - 30 
30 - 60 
6 0  - YC 
9i -185 

406 2 - 30 
3 2  - t i3 

A 9  

+.0331609E-01 
60 - 90 6,2i69583E-Cb 
90 -180 5,7844991E-32 

A 1  

-2 .5993778€  0 1  
-1.8534L78t 0; 
- 2 . e C l Z 7 3 3 E  G I  
-5.5542685E 01 

-1.Y295361E (11 
- f .e7403Czi  0 1  
-2.Y9F3238E 31 
-3.3854347: i i l  

-2 .642C529t  01 
-2.46775816 21 
-3 ,4078394€ 0 1  
-3wb967330t  31 

A 2  A 3  n 4 A5 YU. 
€?IT. 

.r * 1 7 7  
P.216 
C.S66  
P.c.I' 

L1.224 

C.131 
!? .C30  

C.285  
3.445 
C.230 
9.P77 

0.313 
" 5 5 5  
(2.792 
2.1P7 

ce 3 3 3  
3 . 6 1 1  
9.322 
i'. 143 

0.147 
5.658 
5 .356  
c .155  

c'.373 
i . .600 
0.378 

r . 7 ~ + 5  

o . 1 8 5  

C.4Cb 
?.897 
'4.377 
i.193 

0.398 
3,662 
E - 3 8 9  
3.195 

E K € R G Y  € # A X  
E V I ? . / E 3  /EC 

c .c954 q.957 
'J.2797 3.934 
@.e159 C.676 



TABLE 11 

P R O T O N S  INCIDENT O H  A I  

Y E t i T R O N S  ECITTED 

E M i P l  = 1.637 I Y E L ' j  

E 0  A h G .  
( M E V )  1NT. 

25 C - 3C 
30 - 63 
6 3  - 93 
90  -183 

50  0 - 30 
3U - 60 
6 0  - 92 
9 0  - I 8 0  

1 0 0  C - 30 
30 - 66 
60  - 90 
93 - i 8 3  

150 3 - 30 
3 i  - 60 
6 3  - 90 
9 0  -180  

200 c - 3u 
30 - 60 
6G - 90 
9 G  -180 

250 0 - 3L 
30 - 6 d  
bc - 90 
9C -180 

3OC 0 - 33 
3b - 60 
bC - 90 
9 c  -18; 

350 c - 3u 
36 - 6 3  
bd - 90 
90 -180 

400 0 - 31) 
30 - 6G 
bb - 90 
9 3  - i 8 0  

A C  

-2.0582384E-01 
-1.1446529E 39 
-3.3927871E 00  
0. 

-3.6929797E-01 
-2.377108ZE-01 
-1.5326537E O C  
-2.1730779E oc; 

-4.4155729E-01 
-3.93 76  8 56 t -V  1 
-9.6187031E-31 
-2.2277275E 08 

-3.2 2 6 4  142 C-0 1 
L. 5577855E-01 
't.2507200E-0 1 

-1 .2935761f  00 

1.39475Cbt -C l  
2 . 0 6 3 6 C 1 5 t - J l  

-1.9334836E-01 
-7.3127718E-31 

3.2436825E-31 
2 . 8 j 8 9 2 4 7 E - i  1 
3 .  199482bE-01 

-5.73477P3E-01 

3.9 9 9  2 3 4 8 E - 0 i 
2.5b94607f -G i  

-1.9 350YClE-32 
-2.9438261 E - S  1 

5.3 168 19iE-G 1 
4 .2089826E-b i  

-3.4132196E-G2 
3.3954398E-01 

2.02C,9264E-b 1 
2.8 795522E-31 
2.590 1904E-01 
b .  5 1 3 4 0 i 5 E - 3 i  

A l  

-9.4997159t c c  
-8.3.214093E OC 

1 .Y ~ 9 4 6 2 b E  6 1 
3 .  

-6.4756619E 06  
- i . 4 2 2 7 4 9 4 t  0 1  
- 4 . 8 4 7 9 5 9 4 i  cc 
-1.4971539E 0 1  

-1 .2675032t  0 1  
- 8 . 1 1 3 3 2 2 7 ~  OC 

2.7676462E J 2  
1 . 7 7 2 3 8 9 5 ~  31 

-1.1547256- 0 1  
-1 .4352442t  01  
-4 .2267140f  0 1  
-1.41Y248JE 0 1  

-2.007b96vC C 1  
-2.CSL91311 b1 
-1.4505193k 3 1  
- 3 . 5 1 1 3 ~ 3 2 F  31 

-2.1918105f ill 
-2.3392044F 5 1  
-3.4141635E 0 1  
-2 .3563178t  0 1  

-2.5993U24F 0 1  
-2.3311626E G l  
- 1 . 4 6 r w + 7 0 ~  01 
- 3 . 3 9 9 4 ~ : l t  6 1  

-2.77857615 0 1  
-3.1528iCYL il 
->.6773b24E 0 1  
-8.4557639E 0 1 

-2 .276b777t  01 
-2.3432551E JA 
-2.46397:8t 2 1  
-8.5505657E 3 1  

A2 A3 

1.6672165E 0 1  -4.354P575E 00 
2.JM13286E C 1  - 3 . 1 2 8 5 L 3 3 i  0 1  

-1.3880588E 02 2.845L119E 0 2  
0 .  0 .  

-2.16377825 C C  4.C57i92OC 0: 
5 . 3 3 4 5 7 2 4 i  C 1  -1.1171930E 02 
1.2556125E 30 -1.1741539E-01 
3.8287644E 00 !J. 

5.3847844E C 1  -1.197110CE 32 
3.1151018E "C 5.7G21579E 0 1  

- 3  ..5335635E 0 2  8.869a604F C2 
-5.1951788E C2 3 . 0 5 4 W 5 4 t  0 3  

4.6767C3YE 0 1  -1.2609027E 32 
~ .z72;a58:  G I  - 1 . 7 5 0 2 5 7 ~ ~  02 
3.0238048E 0 2  - 0 . 6 7 1 6 5 i 9 E  02 
4.0630659E $0 7.2975613E-Cl 

8.760969BE 0 1  -2.0653109E 32 
8.2051533E h - 8 1  -1.573R658E i 2  

2.57391YOE C'2 -1.219R912t 63  

tl.6052R81E G1 -1.8995763E C 2  
1.129944f't r,2 -2.532d671E 02 
2 . 5 9 6 Z i 6 5 t  02  -9 .9975438t  0 2  

-,.773:193t 0C 2.9133689E 02  

3 . 4 9 3 0 ~ 9 7 ~  01 - 4 . 1 0 4 ~ 5 3 9 ~  01 

1 . 1 5 5 6 5 8 2 ~  n 2  - 2 . 5 2 7 1 9 ~ 7 ~  r 2  
1.1265418E C 2  -2.5781789E 02 
3 .5047193t  C 1  -4.502YOYZE 0 1  
1.19577ir5t  32 -2.Gi69549E 02 

1.2563141E C 2  -2.7754263E C.2 
1.7944133E 02 -4 .450h506t  02  
4 .2214362€ C! -3.99UY990i b ?  
1.2611496E C!? -1.C73b83OE 0 4  

1.3974841E C2 -2.7269629E 22 
1.2393044E C2 -3. 
1.2b70547E c 2  -3-  
1.C395768E i 3  -6.7522640F 53 

A4 

-5.8RC1774F On 

-1.9653423F 0 2  
2.318193:t  n :  

3 .  

-4.9442551F SI 
1.705888:F 3 2  

-2.73873671 C 1 
0 . 
1.3364319E 1 2  

-1.P242447E 0 2  
-1.9222923F C3 
-6.5632992E 9 3  

1.7126697E ( 2  
1.7931851F 92 
I .  3547234: 3 
0. 

2.43351923C 0 2  
1.448067FC 2 2  
0 .  
2.3379929E 0 5  

2.1Y29996E 0 2  
2.649185CF n 2  

-7.C55584CC :2 

Z.671M572F 3 2  
2.9274532E 32 
0 .  
7. 

2 .9379623t  3 2  
4 . 9 2 1 7 3 ~ 9 F  2 2  
0. 
4.2981732F 3 4  

3.1486OC5E 3 2  
3.5774812' 2 2  
7.54d5C061 0 2  
1.98812q2F c 4  

i . t . 6 1 4 5 6 ~ ~  1 3  

A5 

0. 
-9.56C58?2€ O@ 

7.4503592F O C  
3. 

1.5849463E 01 
-5.5376545F C 1  

2.3494169E C I  
n. 

-5.5862721F 0 1  
5. 1938397E C 1  
1 .39L19YlF  0 3  
3.3309911E 9 3  

- 8 . 1 7 5 3 7 6 5 ~  n i  
-7.5116493F C 1  
-6.6502497F 0 2  f-. 
-1.0589523F 0 7  
-5.55.5372"t r l  

-1 .2z28398E 0 3  

-9.41CC225E n l  

9. 

-;.SGY7711r ,2 
-1.5016574F P 3  

4.2424548F u 2  

-1.05372f14L r 2  
-1.40311R4E ('2 
r. 
5 .  

-1.1540391E 02 
-2.0344326; 02 

-6.3283222E 6 4  
f. 

-L.Z98951Rt ( < 2  
-1.681C374: > 2  
-7.4924331E Gl 
-2.1236545E G4 

Y O .  
E N 1  r .  

C.146 
0.136 
0.045 
r.1T:c 

0.194 
0 . 2 1 0  
C. i C Q  
0.030 

0.219 
0.326 
C.183 
C.073 

r .727 
3.373 
?.252 
j . l f ? b  

c. 7 4 3  

0.752 
q .117 

c.747 
0.393 
'.271 
0.147 

0.242 
0.412 

0.162 

fi.252 
-.41" 
3.275 
Q.175 

0.247 
0.437 
3.284 
n.181 

r . 3 6 1  

0.292 

ENERGY E W A X  
E Y u . / E g  / E O  

i) .0652 0.944 
0.0466 0.892 
9.0097 0.667 

0.0943 0.977 

n.ozoa 0.662 
0.0817 0.880 

3.003; 0.302 

0.1179 0.973 
Q.0Y86 0.920 
0.0279 0.569 
0.0C67 0.347 

w " - 1 1 7 9  0.971 
n.1952 0.853 ?u 
0.0327 C.567 
0.0089 3.343 

n.1314 0.984 
0.10C6 3.891 
Q.0359 0.581 
rl.3337 0.330 

n .1363  0.986 
^ . l o 9 3  3.836 
c1.0347 0.566 
(1.0C97 C.342 

0.13CJ C.987 
7.2150 5.8G0 
'?.C-171 0.546 
c.3399 c.337 

0.1376 1.993 
" . I194 3.844 
$.(??I94 0.586 
2.01C3 1.271 

0.1405 0.991 
3.1204 3.819 

^.0085 0.338 
n.0324 5.567 

1 1 
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T A 6 L E  13 

NEUTYONS I N C I D E h i Y  ON A i  

NEUTRONS EMITTEO 

E M I N  = 1.637 ( M E V )  

EO A h G .  
lMEVf IhT. 

25 0 - 30 
30 - 60 
60 - 90 
90 -180 

50 0 - 30 
30 - 69 
60 - Y O  
90 -180 

100 C - 30 
30 - 60 
60 - 90 
90 -180 

150 0 - 30 
30 - 60 
60 - 90 
90 -180 

200 0 - 30 
3c - bC 
60 - 90 
90 -180 

250 C - 3C 
30 - 60 
60 - 90 
90 -160 

300 0 - 30 
30 - 6 C  
60 - 90 
90 -180 

350 0 - 30 
30 - 63 
60 - 90 
90 -180 

4O@ 0 - 30 
30 - 60 
60 - 99 
93 -1dO 

A 0  

-5.7707319E-31 
-b.q013611E 0 0  
-1.7557441E OC 

C. 

-9.0051689E-02 
-6.5118977E-01 
-9.8563578t-01 
-2.977C484E 00 

3.431615Ot-OI 
3.7169487E-U2 
-3.4272b90E-91 
-2.8597549E-01 

2.1627834E-01 
-5.7495781.E-02 
-1.0732792E-01 
1.6440227E-01 

1.5824273E-01 
2.8878317E-Cl 
3.51 73267E-0 1 

-4.3320860E-01 

4.4 134520E-51 
2.5i76329E-31 

-2. 9903004E-01 
6.63C5920E-02 

2.6677140;-0 1 
3.34761 84t-J 1 
3.1S76568E-UL 

-:.5079239E-01 

6.1368154E-32 
4.Cb64819E-i, 1 
2.5969537E-01 
-1.8151628E-01 

3.5626218:-01 
4.00i5724E-3 1 
2.7691518E-01 
b. 1500434E-01 

A 1  

-8.1709443€ oe 
4.2794459E OG 
-7.3558139E 00 
0. 

-1.0204999E 01 
-3.2045660E 00 

8.63iZ261t 00 

-1.9693510E 0 1  
-;.7119113€ 01 
-1.1003436k 01 
-5.6526332E 01 

-2.2666255E 01 
-1.l186121E 01 
-1.2498159E 01 
-1.?873646: 02 

- .  ;.7556652€ 01 
-2.0650241E 01 
-2.fi662022E 0 1  
-4.1386069E 0 1  

-2.2973303E 01 
-1.7645478t 31 
-6.2159131E 5 0  
-6.0463535E 01 

-2.0903490E 0 1  
-1.8860836E 0i 
-2.400999UE 01 
-3.0074815F 0 1  

-1.7386J78E 01 
-2.3307583E 01 
- I  ;.9691347t 0: 
-3.1455675E 0 :  

-2.1851283E GI 
-2.2372738E 0: 
-2.1625469E 01 
-5.9091895E 01 

-8.7733537~ 0 0  

A2 A 3  

3.453594RE 01 -7.Y38977EI 01 
-1.9919668E 0 1  2.1231185t O? 
1.01477bOE 0 1  -1.1515600E 01 
0. 3 .  

2.6650443E C 1  -3.9048591E 01 
-1.1076719E 0 1  5.5895297E 0 ,  
1.6998956E C1 -3.5592352E 31 

-2.2805542E 32 6.0512320E 33 

ti.6601932E 31 -1.9828947t C2 
8.4707lROE C !  -1.9985649E 32 
2.3165759t 01 6.Cn1574Yt 01 
5.0233471t 32 -2.5C89293E 03 

1.0693~31~ 0 2  -2.4785160~ r?  
3.5493024E 31 -3.831C981E Cl 

-1.0771613E 01 3.065hlj2E 02 
2.0814759E 0 3  -1.8628422E 04 

7.4389320E 0 ;  -1.713196YF 02 
1.0189736E 02 -2.2198867~ @ 2  
2.0513134E " 2  -7.67C4046E 02 
3.3700605F 0 2  -1.7518729E 03 

1.5377145E 02 -2.4C88515t 02 
6.7386?65€ @ 1  -8.1759092t 01 
6.9759355E 00 -1.7313657t 91 
6.0816913E C2 -3.2416041€ 3 3  

8.3079005E 01 -1.66038lit n2 
7.8234676t 01 -l.?2391ilE 02 

4.8859793E 31 -2.C111961C e1 

7.48208hCE 01 -1.8163377F C 2  
1.2497335E C2 -2.8521h43t 02 
1.2140765E 02 -3.9129099F 7 2  
1.061G470E 02 -~.7611577F 02 

9.3542482E ' k  -2.~333756E 3 2  
1.1714889E 0 2  -2.5518129E 0 2  
1.6323029E 02 -5.9749737F 02 
1.0423693€ 53 -6.0538517E G j  

1.5~20119~ 02 -5.i0132r5~ cz 

A 4  

9.5135499E 31 
3.812963kE 3 0  
0. 
C. 

4.2330467E 31 
-7.5811190E 01 
2.4230866E I1 

-1.5808340E 03 

2.2915552E 02 
2.2254592t 32 
-2.9637925E 02 
5.8727013f 9 3  

2.8154444€ r 2  
4.9R46715E 7 G  
-E.85QY415E 02 
7.1614833E C 4  

2.0366488: 0 2  
2.2147334E 32 
1.2995214E ('3 
3.953C393t r3 

2.7574974E 02 
1.2398899F > l  
C. 
7.3832415E 0 3  

1.7487695~ 02 
7.1953430t- 3 1 
6.9745060G 02 
3 . 
2.2751508F 02 
7.9960864E 32 
4.782:13iE 02 
0 .  

2.76123895 22 

8.2250793t 0 2  
1.519847St 34 

2 . 4 ~ ~ 4 2 ~ ~  32 

A5 

-4.4456129F 01 
-1.2484943E 0 ,  
0. 
n. 

-2.1145582E 01 
3.0786396t C 1  
G. 
0.  

-9.9840469f 01 
-9.6439669E CI 
2.5933239E C2 

-5.P977576t 03 

-1.196379CE 02 
5.152765CF 00 
7.041~741E 32 

-9.7752532~ 34 

-9,0334494; q 1  
-E. 7582144F 31 
- 5 .  369943@€ 02 
-?.0396313E 03 

-1.168RC74E 02 
1.4927823E 01 
0. 
-5.9278842E 03 

-7.19283656 01 
-1.381C4hlt C !  
- 3.4494736k 01 

0 .  

-1.0373808E 02 
-1.24741886 C2 
-1.8381539E C2 

p .  

-9.5274346E O ?  
-S.3654162€ C i  
-3.5776469E C2 
-1.35d7754r 114 

YO.  
E Y I T .  

c .  195 
0 . 2 3 8  
r .065 
0.C11 

0.264 
C.363 
0.144 
3.C36 

P.372 
C.500 
0.242 
G.106 

0.32A 
2.610 
0.296 
0.130 

C.367 
2.622 
c.353 
G.139 

c.373 
0. 7rJ3 
C.369 
0.171 

0.363 
C.7C8 
c.405 
0.182 

".4C7 
0.715 
3.4i6 
9.203 

0.428 
6.731 
c.443 
0.194 

ENERGY EHAX 
E h I T . / E C  / E O  

p.0964 3.963 
G.087i 0.917 
5.0152 0.672 

0.13R5 C.979 
0.1254 0.925 
C.0281 0.728 
9.0043 c.355 

0.1776 P.977 
0.1750 0.919 

0.0112 C.4hP 
17.0402 n.598 

0.1955 0.985 
0.22~3 0.956 

17.3107 c).joc 
C.046G 3.60C 

0.2195 C.988 
2.2186 0.918 
P.0528 0.556 
0.3098 0.315 

r.2248 3.987 
3.2489 G.Q35 
0.355" 0.597 
r.0114 3.361 

0.22^1 C.988 
0.2475 0.895 
0.0575 0.565 
p.UC98 5.363 

0.2612 0.991 
@.2455 C.871 
0.0571 3.599 
C.0130 3.340 

C.2686 0.989 
0.2495 3.673 
0.0597 0.556 
0.010% 0.31c 

w 
.P 
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TABLE 15  

PHOTONS INCIDENT O h  C R  

NEUTROkS EMlTT tD  

€ # I N  = 2.659 I H t V i  

E0 ANG. 
IHEVI  I N T .  

25  C - 30 
3 0  - 60  
6Cl - 90 
9 c  -18C 

5i i  0 - 30 
30 - 6 6  
6 0  - 9 3  
9 0  - l ac  

100 0 - 36 
30 - 6U 
60 - 9 0  
90 - l a 0  

'150 0 - 30 
30  - 60 
6 0  - 90 
90 -180 

zoo  0 - 30 
30 - 6 0  
60 - 90 
9 0  -180 

250  0 - 30 
3b - 6C 
6 0  - 913 
9 u  -180 

300 L - 30 
30 - 60  
60 - 90 
90 -15C 

3 5 J  c - 30 
36 - 6 0  
6C - 93 
9G -183 

40U 0 - 30 
30 - 65 
6C - 93 
913 - I b C  

A0 A 1  

-2.7765751E-01 -8.6909512E 0 0  
-2.3649586€ 00  9.9531442E-01 
-7.644287BE 00  7.C620404E 01 

C. (1. 

2.97556555-01 -1.9289271E 01 

-1.4192946E-01 -3.8335360t  0 1  
-2.2591570E 00 -1 .5517903€ O S  

5.7162060E-01 -1.9103301t  0 1  
2.5722407E-01 -1.9511463t  3 1  

-1.6493265E-01 -2.C184112E 0 1  
-1.2475643E GO -2.8691936E Oi 

1.79i2770E-01 -1.5076448E 0 1  
7.2370568i -22 -:.11365YYE 0 1  

-7.3594741E-01 -3.3223638E 01  

5.60E2118E-01 -2.1485088t  01 
2.8556655t-01 -1.6235627E 0 1  
4.9126826E-32 -1.4C27563E 0 1  

-2.3353623E-21 -4.7912542E G I  

- 2 . 7 9 8 4 4 9 3 ~ - c 1  - 1 . 3 2 6 6 9 8 4 ~  0 1  

4.8861996E-01 -3.284892iE 0 1  

Y . ~ ~ ~ G L O Z E - C :  - 3 . 2 7 2 ~ 4 5 1 ~  si 

3 . 5 a 6 2 ~ 8 7 i - 0 1  - 7 , 5 2 5 1 4 8 6 ~  01 

7 .a663655 t -01  -2.7587599: 0 1  
2 . 7 3 4 : 4 a 3 ~ - ~ i  - : . 5186468~  0: 

4 . 3 0 1 6 7 3 9 ~ - ~ 1  - 1 . 5 a 7 s j 5 0 ~  0; 

6 . 7 a s 3 9 2 7 ~ - 0 1  - 1 . 5 8 5 4 4 3 3 ~  3 1  

8 . 4 7 3 7 2 3 8 ~ - 0  1 - 2 . 9 ~ 7 4 a 6 0 ~  01 

6 - 36496 1 O E - S  1 -2.71 6 4 6 2 9 t  0 1 
7.2884528E-61 -3.4267406E C1 

9.7059411E-01 -3.0781850E C 1  

2 .9514147E-31 -5.6629288~5 0 :  

7.5:81435E-G1 -2.7224935t  S 1  
3.3641092E-01 -1.5568641E 6 1  

6.1060531E-01 -2.7C31505E C 1  

3.8362431E-01 -4.32302935 0 1  
4 .2710056 t -51  -5.1164948: 01  

A2 A 3  

9.0763104E G O  1.547C853E 0 1  
-6.0119824E G O  2.1796331E 00 
-3.7183652E 02 7.5573996F C2 

C. 0. 

7.5950341E 01 -1.6425912E 0 2  
4 . 9 1 3 / + 6 7 8 ~  31 - 1 . ~ 0 6 0 e 3 2 ~  c 2  
2 . 6 8 1 3 2 7 5 ~  0 2  - 9 . 5 5 9 5 0 0 1 ~  c 2  
l .0598Y11E C 1  0. 

6.2823532E 0 1  -1.1213754E 02 
7.4360859t  G 1  -1.23C2203E 02 
7.0577201E O i  -1.382C698E 57 
1.5297746E 0 2  -5.4874460E L'7 

4.2921783E C I  -6 .1599211 t  C i  
l.L09+13SE 01 4.4533612: 01 
1.8511982E 0 2  -5.2915983E 02 
2.3818627E 02 -1.6228227E C3 

8.1292100€ C1 -1.6804934E 0 2  

1.2758631E G I  1.2203223: 32 
4.eaGza25t 0 1  - 5 . ~ 6 1 9 1 5 5 ~  01  

5.2453519E 02 -5.7517596: 03 

1 . 3 6 3 6 7 8 9 ~  07 - 3 . i a 4 1 4 5 5 ~  c 2  
1.5475378E 02 -3.4525583E 02 

1.9616741E 0 2  -5.0745955E 02 
9.3653623E 02 -6.2816H5BE 03 

1 . 4 4 7 4 8 9 2 ~  02 - 3 . 3 7 3 ~ 4 2 9 ~  02 
i . lH1550RE C2 -2.2432346E 0 2  
2.8999771F C 1  -3.C.6301375 31 
4 . 9 4 0 5 8 6 1  0 2  -7.L961932E 5 3  

5.6971414E 0 1  -1.2281212E 52 

3.4781221E 01 -4.S72387bC 01 
i .2630038E c z  - 2 . 7 3 4 9 i 1 3 ~  c.2 

a . 3 1 3 i i j i i t  1;7 - 4 . 9 4 ~ ~ 3 5 7 ~  c ?  

1 .2623a27 t  0 2  -2 .8710607 t  0 2  

3 . 4 7 4 0 6 2 0 ~  0 2  - 1 . 3 5 i i a 5 o t  0 3  
3 . 9 6 2 0 ~ 2 ~  cz  -2 .31a1035 i  03 

1.3613319t  6? -2.9901102; Ci2 

A4 A5 

-3.0501563t  3 1  1.2422530E 01 
0. 0. 

-5.3674456F 0 2  C. 
0. 0. 

i .8460522E ( '2 -8 .0217C62t  Ci 
9.5825638E 3 1  -3 .6 i65240E 21 

0. 3 .  

1.1240286€ 0 2  -4.6462823E 01 
7.0922RS5E C 1 -7.315935CE C O  
9.3685657E 0 1  0 .  
6.8289635E 0 2  0. 

4.9477431; 0 1  -1 .6542 i35E 51 
-1.19587b7c 3 2  5.8903018F ?: 

6.5860751E 3 3  -1.C083061E i 4  

1.8253195E 0 2  -7.61C6370€ C1 
-7.95785C6E 3 0  2. S5C1496E 0 ,  
-4.346U277E 3 2  3.6956877E C2 

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

6 . 4 7 1 ~ 2 3 4 ~  0 2  - 2 . 7 8 6 0 2 2 9 ~  r 2  

i . 2 1 8 ~ 1 3 6 : ~  54 - 1 . 4 3 2 7 1 3 7 ~  74 

3.6865348E 3 2  -1.468293:E 1 7  
3 . 3 7 3 6 3 ~ 4 E  32 -1.3535422E 92 
4.2197347E O2 0. 
1.8392C37E 3 4  -1.9287552E C4 

3.7267254F 3 2  -1.5164673t  02 
1.9070573E 72  -6.3691546E ' I  
s. 0. 
3.2675YR4E 0.) 0. 

1.3610189E C2 -5.5441406E C 1  
2.7326354E 0 2  -1.1249448E C Z  
17 . 3. 
1.3171C53F 9 4  -1.2552074F C4 

3 . 0 7 7 3 6 2 ~ ~  0 2  - 1 . 2 1 4 3 1 9 8 ~  1-2 
7."46526E 3 2  -L.262:655€ n 2  
2.72 i9944F C 3  -1.1C7YB84E C 3  
7.2431431E 0 3  -8.8587C9OE C3 

r: . 
F M I T .  

0.116 
e. 1 2 0  
0.033 
o.co7 

0. 165 
0.234 
0.097 
e.027 

0.221 
C.311 
3.169 
3 . 0 5 3  

0.237 
0.378 
C.246 
C.164 

" 2 5 7  
0.405 
" 7 8 9  
0.142 

0.249 
2.432 
C.32a 
0.155 

0.276 
C - 4 6 4  
0.337 
3.195 

0.273 
3.473 
0.158 
C.214 

0.259 
0.454 
n .  352 
P.233 

ENERGY E M A X  
EHII./EO /E9 

0.0567 3.968 

0.0091 0.582 
n.0435 c.871 

o.oao3 0.967 
n.0718 0.875 

@.or29 0.367 

r.1017 0.970 

9.0201 0.622 

3.0812 3.877 
0.0281 0.653 
0.3'365 0.370 

0.1177 0.98: 

0.3366 0.649 
0.1024 n.902 

n.oo85 0.295 

0.1306 0.981 
f . lC46 0.859 
0.0405 0.613 
0.0139 c.326 

p1.1276 0.979 
0 . 1 1 8 2  C.859 
0.3411 0.511 
0.5109 0.317 

0.1354 c.983 

0.0416 3.605 
n . 9 i a  ~ 1 . 2 7 6  

0.122'3 '3.858 

0.1281 0.990 
C.1186 9.825 
3.0414 C.560 
".0128 7.286 

c.1312 0.988 
3.1'261 C.814 
0.0389 C.545 
0.0154 7.311 
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TA13LE 1 7  

Y E J T R O N S  I h C I D E N I  O'i C R  

hEJIROkS E M B T T E D  

E M I N  = 2.659 l Y i V 1  

EO ANG. A 0  
S W E V )  IN'T. 

A 1  42 43 A4 A 5  NO. ENERGY E M A X  
E M I T .  E Y I T . / E O  / E 0  

25 0 - 30 -5.8066802E-01 -4.5573267E 0 0  2.4741586E C O  1.4544153E 01 -i.5258448E 0 1  0 .  0.174 0.0865 0.944 
3C. - 60 -1.76:6962€ 30  -1.9246403F G C  2.4035217E 0 1  -9.7544837E 51 1.3568901E 32  -6.3566489E 0 1  0.182 C.3717 0 . 9 i 9  
60  - 50 -2.6492935E 00 1.5497328E 0 0  -1.635206CE 01 1.2101227f  01  0. 0. 0.0 53 ,'. 0 I 4 4  i, .691 
90  -180 0. c.  3 .  0. 0. 0. z. I- 39 

50 C - 30 6.3077230E-01 -2.4617060E 01  1.1317509E 02 -2.5042234E 0 2  2.6929615E 32  - 1 . 3 1 1 9 8 2 1 F  02 G.227 3.1133 0.967 

60  - 90 -9.0933735E-01 -9.2948872E OC 7 .1992456t  C O  3.6513273E 01  -1.1966420E 02 f l -9122419F 01  0.127 9.0277 3.729 
30 - 60 - 1 . 2 4 8 2 6 1 5 ~  00 8 . ~ 0 4 ~ 5 0 7 ~  00 - 8 . 4 6 5 9 3 4 0 ~  c i  2 . 4 4 ~ 0 1 4 1 ~  32 - 2 . 8 9 9 7 7 5 3 ~  c 2  1 . 1 7 9 4 4 8 1 ~  02 n.372 c . 1 0 ~ 1  0.897 

90  -180 -1.448294OC 60 -2 .9861659i  0 1  9.2003157E 01  -1.7511479E 02 G .  0. 0 .021  O.tG24 C.278 

1 0 0  0 - 30 1.5587573€-31 -1.3551349E 01 4.0346295E 0 1  -6.4497265: 31 6.7796453E 3 :  -3.1335544E C ' l  0 .291  " - 1 5 5 4  "978 

60  - 90 1.3037307E-01 -1.9609965E 0 1  5.P361662F 0 1  1.3903450E 01  -2.3577634F 2 2  2.150024Ok 02 n.246 .?.a451 0.662 
YO -103 -1.5444952E 30 -4.9908093E DC -1 .357552bt  0 2  6.3652632: 02 -8.IRA4179E 0 2  2 -  ".C81 .*.0085 0.415 

150 0 - 30 1.5101161t-01 -1.2862939E @ I  4.2498210E C 1  -9.3027178F 03 1.2271426E 'I2 -6.1157817E Cl Q.32C C.1743 2.978 
30 - 6; 1.2397005E-01 -1.43686706 Oi 5.0516C70E 0 1  -7.172COYIF C 1  3.9028174E Q l  -8.3268797E CO 0.541 9.1852 0.917 
6C - 90 2.4629176E-01 -1.7007639t  0 1  4.61093X0E C J L  -4.8129727f 0 1  -5.1721770E ?1 7.8327155E C * l  0.319 0.C496 0.676 
90  -180 -5.1926b19&-01 -2.A230565t 01 9.40L54.!5E C 1  -2.4960440E 22 5.30045465 2 2  -6 .6160159t  0 2  0.129 P.Cl15 0.401 

200 0 - 30 6.9121674E-01 -2.2243573k 01 9.220914YE 6 1  -2.1416759 C2 2.553303'3F P 2  -1.133b680E 02  p.344 q.1910 0.983 
30 - 60 6.CY04624E-Oi -2.2119521E 3 1  9.727555QE C 1  -1.85IC1193 02 1.57146605 32  -5.309534OE 3 ;  5 . 6 3 5  '?.2(!95 C.917 
6 3  - 90 1.1138569E-31 -1.6597785E 31 6.3600565F 0 1  -9.b023554E 01 -5.135422eE 0 1  1 .2860734f  0 2  C.364 0.!)597 0.609 
90 -180 -7 . i45690bf-Ci  -1.5782729E 01 5.36111351- C C  5.3852831F C C  -3.439C8391E 0 i  n. 0.165 r).c'128 0.394 

250 0 - 30 t3.5542264E-ul -2.6046117: O X  1.20750YlE 02  -2.7136959C 02  2.91'7359E 3 7  -1.1583177E 02  0.384 C.2080 0.9R4 
30 - 6 3  4.3562323E-01 -1.736232YE 0 1  6.996G18dE C1 -1.0855949 5443167E 0 1  -1.9045535f  C 1  r . 6 6 4  C.2142 '-875 
60 - 90 2.5156952E-01 -1.289673Xt G l  2.3173616E 01  -2.4129640 I?. 2.391 0.0554 C.645 
YO -18C -3.0702206E-01 -2.8527794E 01  11.22158h8E 0 2  -4.7407159 3.176 0.0123 0.325 9691CQ5E 32  C. 

30 - 6 G  1.9919530E-0; -1.500G237E C 1  4.98419DOE 0 1  -6.6039973- 31 2.7769316E 0: 6. 0.467 ri.1694 0.924 

300 0 - 30 1 . ~ ~ 3 ~ 1 6 ~ 1 ~  00 - 2 . 8 4 4 5 5 7 ; ~  01 1 . 2 i 7 ~ 9 9 ~ t  02  - 2 . 5 7 7 4 7 1 1 ~  0 2  2 . 7 1 n i f i 5 6 ~  3 2  - i . ; ~ 3 3 1 3 7 ~  02 0.406 9 . 2 2 7 ~  0.986 
3.: - 60 S.EY8uOtJE-31 -2.0175977t  0 1  8.79234:aE 31 - 1 . 7 i 6 3 i 0 9 5  02 1 .5579857t  02  -5.7868345E 0 1  C,.685 1.2192 ?.ti94 
69  - 90 Y.6464602E-01 -3 .703e489t  01  2.5376569E E 2  -E.L4AC35bE 02 l . i 3 6 4 ? 3 7 E  0 3  -3.6205954E 22 T.463 C.0650 0.658 
9 3  -i60 1.6069517E-01 -3.732242OE G 1  1 .31336545 02 2.9929351E L 2  -3.3047577E 3 3  5.36994hlE tG3 0.231 0.3161 C.323 

350 0 - 30 7.3324091E-01 -2.4643102E 0 1  :.049!310F 0 2  -2.7435216li 02  2.Gr15992ST ^ 2  -9.7960734E ?I C.391 C.2229 0.989 
3 c  - 65 7.1838893E-01 - 2 . 5 4 2 1 4 1 3 ~  0 1  1 . 1 9 4 9 C H ~ ~  02  -2.35494U6f 02  2.361043:E 7 2  -7 .3266010t  r)f 3.717 0.2372 0.9i75 
60  - 90 5.577C568E-Ci -2 .3356467t  O i  l.LY2+9GKE 32 -3.4119288k 02 2.96994555 ? 2  -3.121R362L n l  0.469 12.0663 0.587 

C..252 0 .016s  0.371 9C -180 3.8115660E-Oi -3.74532625 0 1  1.228041CE 02  - i .7533163'  92 0. n. 

400 0 - 3C 6.7C75146E-SI -2 .2250598t  0 1  9.3529056E C 1  -:.9782467f 02 7.2422844E 0 7  -9.6134626E C.1 0.402 "-23114 0.9EP 
30 - 69 7.7573098t-61 -2.2626189E 0 1  9.7265564t  0 1  -i.8654YCYk G 2  1.6306525E C 2  -5 ,99<~96C4E $ 1  0 . 7 7 1  0.2371 0.874 

90  -180  5.0989452E-01 -6.5259975: 01 8.12hl757F 02  -5.X394367E 0 3  1.8043550E- C4 -1 .95i i398L 0 4  C.256 3.0143 0.326 
6 5  - 9 2  8 . 9 8 ? 7 7 2 i t - 3 1  -2.7459947E L1 1.233535OE D Z  - i .6420Y62t  r;7 -2.4Ci1244F C 2  4.281;hZ?E 22 f1.514 C.3666 'I.54P 

w 
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1 I 1 
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T A B L E  1 9  

PRflTOluS lNCIUEN1 ON CLI 

NEUTRGNS E K I T T E D  

EMlN = 3.C67 I k E V I  

e0 ANG. A 0  
I H E V )  I N T .  

A2 A 3  

25 0 - 30 -6.1173595E-31 -2.8809900E OC' -1.0360796E 01 3.5260487E 0 i  
30 - 6 3  -4.2050318E 35 2.7784943E 0 1  - 1 . 2 8 1 0 l 8 4 i  02 2.5437C12E 02 
60 - 90 -2.94836845 00  3.4146154t  C,C -2.5304283E 0 1  1.9328E73E 02 
90 -160 0. C .  C .  0 .  

50 G - 30 -2.7164728E-01 -9.320496CE 0 0  3.9894727E ill -1 .1890616t  02 
3 C  - 6i) -9.5314598E-32 -2.0314266E 0 1  1.0328773E 0 2  -2.5123883E (?2 
60  - 90 -1.8960196E 0 0  4.6978666E-01 -2.019392SE 01  1.5381882E 01 
9G -18C. -5.0513717E 00 3-(3288674€ 01 -8.5700486E 3 2  4.3,7?5270E 0 3  

i o 0  G - 50 3.2079363k-01 -1.69278445 01 5.0247579t  3 i  -8 .?620724€ 3 1  
30 - 6O 5.4485788E-02 -1.356CC82t 0 i  2.9236157E 01 3.G894584E-01 
60  - 90 -4.2013455E-01 - 9 . 7 4 h 4 3 1 l t  6 0  3.61d2990E 00 1.0519545E 51 
90 -186 2.9966165E-91 -7.08735625 C 1  5.5634608E 02  -1.9H17977E 0 3  

150 0 - 30 9 . i19 i269E-01 -3.1C70364E Of 1.3924491E 02 -2.9399C98i  c12 
30 - 60 5.6295652E-01 -2.5361219€ 0 1  1.1685347E 0 7  -2.5603581E 02 
6G - 90 3.8184240E-01 -2.7107706E 51 1.4758902F 0 2  -4.537898RE 02  
9C -180 -1.1293014E 50 1.011239Gt 51 -7.9451826E 02 1.04654431; C.3 

200 0 - 30 4.17576465-01 -1.8105C74E 01 5.8034753E 0 1  -1.0245066E 0 2  
30 - 60 4.[)11553iE-Oi -2.2511429E 01 9.9658619: C i  -2 . i7614ClE 0 2  
6C - 90 4.9374272E-Ci -2.6624641E 01  1.2455976E 0 2  -3.2359603E 02 
90 - i a o  - 3 . 9 7 9 4 8 0 3 ~ - 0 1  - 3 . 3 7 ~ 2 6 6 6 ~  oi 2.7546304k 32 - 2 . 1 ~ 4 6 5 9 ~ ~  03 

250 0 - 30 1.3059568E d 0  -3.3213666E 01 1.7397618E 07 -4.2777454E 07 
3C - 6 C  5.2496970t-01 -9.8250685E 0 1  4.942647.Jf 01 -3-9398717E 01  
60 - 90 7.3406652t-01 -3.2024700f 01 2.0260G'L13E 02 -7.3274141E 0 2  
Y C  -ia'J -1.3797M56E-01 -2.631265Ti G 1  4.6113322E G1 -3.C914851E 01 

303 0 - 3G 5.8621535k-01 -1.M362671E O i  5.6091041E 01  -9.3828056E 0 1  
3C - 60 1 .4824074t -01  -2.26738245 C I  7.3289580E 0k -7.132646RE 9: 
60 - 90 7.4464168t-01 -2.9178156t  C I  1.3345949E 9 7  -3 .277r780F 02  
9C -16C -2.8345624:-02 -2.9055CYOE C; 6.7;337021E - 8 - l S 7 5 6 l d F  01 

35C C - 30 1.009810CE 00 -3 .051i l32E 0 1  1 .3019026t  C 2  - 2 - 7 2 0 h 3 4 1 i  0 2  
35 - 6C; 1.1641764E 00 -3 .7138Ci3t  01  2.3594363f  0 2  -5.260353ZF C Z  
6v - 9 5  9.2962C74E-01 -3.7300713f 01  2.4142332k 0 2  -7.889895bE 0 2  
9C -166 3.7958268E-51 -4.8591602i  01  4.2625ZiYE C 2  -2-SZB9602t C 3  

400 U - 3G 9.233~636E-zL -2.8166355t  0 1  1.3236246E 0 2  -3.1067166k 3 2  
3 C  - 6@ 1.21YG453c 30 -3.7838238E Oi 2.1C81978E 0 2  -5.9756967: 2 2  
60 - 9G 5.93684I7E-01 -1.7560343E 01  4.2760739E n l  -5-5332257E c"i 
9C; -180 8.7091255E-Gi -8.0331b61E 5 1  9.92372646 3 2  -6.8C74542E C3 

A 4  

-2.5777880E 3 1  
-2.3612246E 3 2  
0. 
0. 

1.6918085E 0 2  
2.9213598F CZ 
0. 

- I  .r)515563E 3 4  

7.97968917€ 31  

-1.5585745t  IJL 
2.3692995E 3 3  

- 5 . 8 7 3 5 5 3 7 ~  5 1  

2 . 9 3 4 9 7 4 5 ~  0 2  
2.6044734F 2 2  
6.1851401E 02  

-2.5427604E 3 4  

1.9593913E 3 2  
2 . l i 9 2 5 6 2 E  3 2  

7 .6352732i  C3 

4.7618178t  02  
-4.8380865E 0 3  

1.1667715F 0 3  
I' . 
fi.99439G6E iil 

-1.898C908E "1 
2.2725645E P 2  
P. 

2.721648tiE 0 7  
h.089693fE 32  
i.ij971653E :'3 
7.7178642E 3 3  

3.41 lC'7jZf 3 2  
6.19754E3E 32  
q. 
2.0607338E 3 4  

3 . 7 7 1 9 4 7 5 ~  c 2  

45 

c .  
8.0964960E 01  
c. 
C .  

-8.395592,E C l  - 1.3.348875E C7 
c. 
1.0401764E C4 

-3.3793299F "1 
3.8529793E 0 :  
0. 
0 

-1 .0989197i  07 
-1.0395659E n2 
-3.0579369€ c2 

3.1740361E 0 4  

-4.4275633E n l  
-P . r48936iF  0: 
-1 .3056754t  '7 
-9 .8735k52F 3 %  

-1.9149372E 0 2  
4.2072399k ('1 

-6.6541601E C 7  
r .  

- ~ . 5 1 5 3 9 ~ 2 E  0 1  
3.915L694F 31 
?. 

-1 .0159649t  C2 
-2.64425556 C2 

-8.3531449E 3 3  

-1.369757C E r2 
-?.673G5:8L ? 2  

-2 .24912,3 t  0 4  

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

0 .  

NO. 
EMIT. 

'.123 
?. i i 6  
0.033 
C.096 

7.174 

0.985 
3.025 

0.190 
0.333 
0.187 
0.P78 

0.230 

0.260 
1 . 1 4 3  

C.269 
c .405  
0.285 
5 .143  

0.273 
0.434 
y.376 
7.1SY 

0.276 
c. 4 7 9  ". 3 4 3  
L.2C6 

" - 2 4 9  
0 . 4 6 3  
9.394 
C.240 

f . 7 6 2  
0.515 
0.414 
'.240 

c .2n7  

r - 3 7 2  

E N E R G Y  
EHIT./EO 

0.3594 
0.3449 
5.0085 

0.0909 
3.0651 
0.0171 
0.0032 

0 .  0900 
0.5995 
0.03C5 
,7).0C84 

0.1127 
0.lC15 
0.0392 
r).J119 

q.l.424 
q. i368 
0.0381 
c.0:12 

c.1331 
0.1083 
0 .a404 
0.0139 

0.1353 
0.1221 
3.34:i 
".3:36 

c .1153 
C.1125 
0.0502 
0.015C 

0.1151 
C.1216 
C.0129 9.0454 

E f l A X  
/ E 3  

3.932 
3. e90 
0.637 

0.96G 
G.853 
0.626 
3.305 

0.978 
0. R57 
0. 654 
0.356 

0.990 
C. 663 
0.637 
0.314 

0.984 
3.864 
0.578 
C.324 

n.984 
0.541 
5.644 
2.443 

0.989 
C. 864 
0.602 
? .351 

0.991 
7.853 
t . 6 2 1  
c. 297 

0.978 
$.E39 
c.551) 
2.325 

' I 



. 

EO a a .  
B P I E V )  IKT. 

25 '3 - 33 
33 - 6.2 
6U - 90 
90 -180 

50 c - 3 0  
j c  - O C  
5G - YC 
YO -1JG 

13c li - 30 
-32 - 4 3  
6,: - YCI 
Y f i  -180 

1 5 5  0 - -,- 3u 
3c - 63 
oc - 90 
9c -181; 

200 G - 3c. 
3C - 60 
60 - 95 
93 -180 

250 0 - 3 3  
30 - 53 
6 0  - 9 G  
90 - l e ;  

380 0 - 3.3 
3i: - OC 
6'5 - 90  
9 5  -183 

35G 0 - 30 

6 3  - 93 
99 -18C 

400 C. - 3C 
30 - 6 0  
6 0  - 90 
90 -180 

3 3  - 5 3  

A 3  A2 A3 A4 A 5  

2.2000565E ii1 c .  
8.55826h2E 31 -7.7S90097k 0 1  
7. i97223lE :I3 -4.353457LE 0 7  
i. . -. 

-3.5107661E i)l -i. 
4.7094!54€ 32 -2.1895232E 02 
c. ?. 
e. :I . 
1.6203343E 01 -8.6162765E 2 0  
2.1435227E 32 -1.12255C5E 0 2  
t' . 2 .  
9.8L40725E 32  0. 

3.83+7677f 5 2  -1.4834555E C.2 

-' 

i . 3 1 5 4 1 4 3 ~  3 7  - 7 . 1 6 4 ~ 3 ~ ~ ~  r.1 
0.  'J 

-2.79349245 c.3 3. 

1.Y718113E 0 2  -7.4950354E 01 
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1 .8468614t  3 4  -1.77947C5F 0 4  

NO. 
F N l T .  

?. 13n 
3.235 
0 .c39  
0.‘7ii6 

0.193 
0.271 
3. lQf i  
3.(!21 

0.233 
c .430 
‘1.220 
5.”75 

0.275 
j .539  
0.375 
0.121 

0.329 
0.621! 
0.358 
r .182 

P.335 
C.667 
0.437 
3.239 

0.345 
7.747 
0 .425  
0.233 

0 .393  
7.779 
0.516 
C.27C 

“ - 4 1 7  
0.775 
C.527 
C.31Cl 

E N E R G Y  E M A X  
E H l l . / t C  / E C  

0.0692 0.964 

3.3601 2.0127 C.926 3.73S, 

7.1031 C.97C 
9.0975 0.903 
0 . ~ 2 ~ 0  n.761 
0.C035 7.332 

r11.1233 C.974 

0.C414 0.693 
7.31’82 C.364 

C.144Y 17.9R2 
0.176L 5.936 
C.0546 0.662 
n.C:-3- C.384 

5.1634 9.077 

n . 1 4 1 ~  3.972 

r . z r 2 9  3.555 
r . c 5 7 2  0.640 
n.Oi67 1 - 3 9 ?  

‘‘.17K 3.989 

5.0613 0 .6@8 
3.0214 ?.382 

0.1929 0.979 
Q.2334 p.577 
0.3629 5.537 
0.0171 9.38, 

n . 2 ~ 5 2  P.A-X 

p.2n32 0 .988  
“ .2222 3.893 
r).07:4 Q.585 
C.0196 3 .347  

q.2C75 0.986 
0.2292 >.E65 
0.C626 0 .569  
!’ .02i l  7 .343 



T A B L E  26 

P R C T O N S  I M I I I E Y T  ON CC 

9ROTONS E f l I T T E D  

E ' IN  = 5. IEl  ( H E V t  

Q . 

EO ANG. 
I E E V J  I N T .  

2 5  0 - 30 
3 C  - iG 
50 - 90  
90  -180 

50 0 - 30 
30 - 60 
50 - '3G 
9 0  -180 

100 0 - 30 
3c. - 50 
50 - YO 
9 0  -180 

150 0 - 3c 
30 - 6C 
ba - 90 
90  -160 

2 0 c  0 - 30 
30 - 60 
60 - 90 
YO -183 

250  0 - 33 
3 3  - 60 
60 - 90 
9 0  -180 

300 0 - 30 
3 0  - 60 
6 0  - 90 
9 0  -180 

35G 0 - 30 
30  - 60 
oc - 40 
90 -190 

40G li - 30 
30 - 6G 
50 - 90 
9 0  -180 

A0 

6.0113603E 00  
-3.G982352E 60 

5.7731757E 01  
C. 

1.7599268t  05 
I .  3783565i  60 
1.i834C57E 00 

-4.3555391E 00 

-9.t326446E-01 
2,4857715E-01 
2. i815833E-Oi 

-2.0416898: GO 

6 . 0 a ~ i c o 3 t - 0 1  
3,C330257E-U1 
b.9427160E-31 

-8.2959433E-01 

8.3070 53 8E-0 1 
9.15308&5E-01 
1. j624928E-01 

- 1. 3 787507E-01 

4.1730881E-31 
6.3226891E-31 
8.7 7442 1 6E-C 1 

-5.922045 BE-31 

4.9946880E-01 
S e 0  31 5435E-31 
7.9353487E-0 1 
4.4040577E-Gl 

1.093435lE 03 
Y. 5 0 7 7 0 3 t t - 9 1  
8.32739706-01 

-+. 371880kiE-02 
6.7693198E-0 I 
b. 7249889E-cfl. 
1.3226786E 03 
4.2903304E-0 1 

AI 

-7.4217511E 01 
9.d2YC883E i;C 

-5.211637tpE 02  
0 .  

-4.0P2766bE 01 
-3.568GC65E 31 
-5.950CbElE 01 
2. L049206E 01 

- 5 5 54 8 5 2 GE - C 1 
-2 .312754is  31 
-2.65GC251E 31 
- 2 .  1 3 1 5 3 7 3 ~ - n t  

-2.92413G5t 01  
-2.2775547E 01  
-4.0949953E 01 
-2.5252385E 01 

-3.2003444E 31 
-3.392i676t I31 
-1.686959BE 01 
-3 .9559594t  01 

-2.3151273E 0 1  
-2.6Y31436E 0 1  
-4.4645671E 01 
-1.5395866E 01 

-2.1049142E 01 
-3,3952706E 0 :  
-3,799Y324E 01 
-4.7928595E G I  

- 3.2 a 5 4 3  70E 8 0  1 
-2.Yb35OC3E G i  
-4,12770L3E O B  
-2 ,5962799t  0: 

-2,2931630E 01 
-2.5430282E 0 1  
-5.9019931E 0 1  
- 4 . 1 5 8 4 2 8 1 ~  01 

A2 A 3  

2.55778256 C2 -4.2Yh5434E 02  
-3.85i3343E 0 1  5.1619759E 01 

2.5537017E 0 3  -b.15?1101YE 0 3  
c. 0. 

L . 6 C 6 1 B L 6 E  0 2  -3.32478235 U2 
1.3153924E C2 -2.2b886fihE 3 2  
3.6285662K C2 -1.26@5lOYk 3 3  

-i.2428962E 0 2  1.6C4.3354t 0 2  

-b*5315703f  CP 2.2966504E 01 
9 .9582236t  01  -2.?854574E 02 
9 * 8 3 h 1 8 1 4 €  01 -1.7420071E 0 2  

--f.b904925€ 01  1.3055940E (32 

6.4545667E G1 -7.9937640E 01 

1 .34CZ12BE C 2  -2.7108509E 02 
1.71482abE 02  -3.9602459E 02 
4.7955758E 01 3.IFIO2222E 01 
2.6382743E 0 2  - i ,3046937E C3 

9.AcC3242E 01 -2.1479514E 02 
1.24705G4E 0 2  -2.75226515 02  
3.4424525E 02  -1.3076627E 0 3  

-1.177567iE 0 2  8.4906942E 02  

6 . 1 5 2 1 0 2 5 ~  o i  - 8 . 5 9 7 7 ~ 4 2 ~  01 
2.3535779E 0 2  -5.568230hE 02 
2.3265545E 0 2  -6.6663116E 02  
2.4642876E 02 -5.8560239E 02 

'1.49737DYE C2 -3.213YOO2E 0 2  
1.3941133E 02  -3.0225336E 32  
2.8921+63E 0 2  -8.3S1452SE D Z  
4.6938397E 0i -4 .0111333E 01 

9.5245302t  C1 -2.1399169E 02  

A4 

3.576719HE C,2 
-2.48284dlE 31 

7.2667?74€ 3 3  
?. 

3.5G772OFE 02  
1.7aYG408E 32  
1.39 i4988C- 3 3 
c. 

I .3475673E 0 1 
2.0688Z91t  22 

0. 

2.76856t~8E 0 2  
9.3625168E 0 1  
1.02th104E 33 
3. 

2.7158Oi4E 0 2  
4.2217i59E 3 2  

-3.54521RBE 0 2  
3.481148'3t 0 3  

2.3EC2761E 0 2  
2.93414&3€ 0 2  
2.2219715E @ 3  

-1.3818382E 0 3  

7.0990841E 01 
6.8407959t  3 2  
7.2426955E 3 2  

-1.CS53112E so 

3.2629017E 0 2  
3.367736iE 32  
9.6507782E 0 2  
G. 

1 . 0 2 7 5 ~ 7 2 ~  32  

A 5  

-1.2066540E 3 2  
:'. 

-3.3856947E E3 
c. 

-1.4464419E 02 
-5.2122573E C i  
-6.556!97?E $ 2  

a. 

-1.8542577E C.1 
-8 .3263324t  C.1 

P. 
c. 

- 1 . 1 3 2 ~ 7 5 1 ~  0 2  
-1.85695tiSE o i  
-5. 0@89595€ 02  
G. 

-1.0487399E 0 2  
-1.7329523E 5 2  

3.6152599E 0 2  
-3.7717189E 03 

-9.8226326E 0 1  
-1.24.74417E 9 2  
-1 .3969655€ 0 3  

0 .  

-2.6687558E 01 
- 1  3.1394253E C'2 

-2.62592665 02  
9.11345555 02 

-1.2384779E cz 
-1.2665336E 02  
-3.3623454E 0 2  

0. 

-?.0335197E 5 2  
-1.6062786E 52 
-2.67275776 0 3  

LO. 
FMIT. 

3.079 
? . O R 6  
@ . e 1 6  
0.006 

3.111 
0.150 
0.065 
t.018 

0.160 
G.267 
P.142 
2.066 

0.135 
0.339 
0.191 
0.080 

3.215 
0.399 
2.238 
0. I 2 4  

6.242 
C - 4 2  1 
C.288 
0. I 3 6  

0.268 
2.511 
0.324 
e. 173 

0 .29 i  
G.533 
F.32L 
0.291 

3.715 
0.532 
3-34?  

C. 0 .231 

E % E R G Y  E M A X  
E M I T . / E O  /E3 

"-0443 0.948 
? - S i 9 9  C.914 
C.0056 0.613 

C.0612 0.956 
0.0543 D.920 
0.0170 C.768 
0.0G36 n.405 

c .0830 o . 9 ~  
0.3952 0.917 
0.0293 0.687 
C.0060 0.379 

0. 1029 0.974 
r . 1 1 6 3  0.919 
0.0337 0.607 
0.0092 0.409 

0.1188 '7.979 
9.1226 (1. 876 
0.3370 3.564 
32.9121 3.375 

3.1352 0.987 
0.1338 0.884 
f .3442 0.563 
0.0127 0.376 

0.1525 0.985 
0.1611 3.939 
0.0512 0.593 
0.6122 0.309 

C.1497 0.990 
0.155: 0.853 
0.04eO 0.565 
0.0145 G.3b3 

0.1711 0.986 
0.1550 3.814 
0.0507 3.549 
0.~1~13 0.369 

r- 
U 



EO ANG. 
( M E V  INS. 

2 5  0 - 30 
30 - 60 
63 - 9 3  
9 3  -183 

50 0 - 30 
30  - 6 0  
60 - 90 
90 -180 

100 0 - 3c 
5 L  - b0 
60 - 90 
90 -183 

150 S - 3'3 
30 - 6G 
60  - 9C 
9C -180 

2E)o c. - 30 
33 - 6L 
6 G  - 90 
9 3  -183 

25C 0 - 3fi 
30 - 6C. 
bO - 90 
90  -180 

300 0 - 30 
30 - 6 3  
60 - 9 t  
9 3  -183 

350 0 - 3 0  
3C - 60 
6 c  - 90 
9C -180 

400 0 - 30 
5 5  - 6 3  
60 - 90 
91J -106 

A 0  

2.64226l lE  00 
3.276126UE G O  
3.3476613k 00 
0. 

6.3244240E-31 
-1.35585i8E 0 0  
-1.7314577E 00  
-1.2657259E 00 

1.4432452L 39  
-3.7538783E-02 
-4.2655873E-01 
-1.3775517E 50 

1.1438576E G O  
4.8106862E-Cl 
1.3540538k 01, 

-1 .1277577t  00 

1.3361579E 00 
Y.iOO0847E-Oi 
1.21957i9E 53 
1.3358769E-01 

1.31478112t CJ 
?.0401b78t l ~ 3  
3.5521 13LE-3.i 
2.5673598€-02 

1.2752383k GO 
7.2668i666-Si  
6.0765533E-31 
4.3246998E-d1 

1.2223515E 00  
9.9139327E-61 
9. I2177OCE-31 
2.9593026E-01 

1.363'3E73E OL' 
1.0477817E 30 
3.0947614E-01 
4.5324562E-61 

A I  

-2.7930706E 01 
-4.4513256E 0 1  
-4.7005885E 31 

3.  

-2.3099217E 0 1  
2.6422119E 0 0  
2.4263339E 00  

4 . 9 9 3 5 L b 3 t  e3 

-3.2465788t  01  
-6.6033874E O C  
-9.9596745E 00 
-1.2482442E 0 1  

-3.0591196E 01 
-:.6862116€ i)l 
-4.693423Yf 31 

2.03301946 31 

-3.7455453E 0 1  
-2. iH43078E 31 
-4 .5402354t  0 1  
-3.251252GE 01 

-3SC542532t  0 1  
- 2.6 9 09 5 5 8 E 0 1 
-1.3572963E 01  
-2.3561873E 0 1  

-2 .7893124t  31 
-1.4723132E 0 1  
-:.680224nF G: 
-3.2G6603;E 01 

-3.1154217E 01 
-2.5241539E 31 
-1.9696C9LE 51 
- 2.451 6 2 1 44  E 0 1 

-3.126645iE 3 1  
-2.35455136 0 1  
-1 .8i58773E 01 
-3.54285575 til 

A2 A3 

5.5388944E 01 -3.8864760E 0 1  
1.21b652LF 02  -1.3b34332t  02  
9 .3554312i  01  -5.9342511E 0 1  
0. 0. 

1.0576608F 02  -2.5256416E C2 
-3.8592531t  C J ~  9.7ZR6788E 01 
- 5 . d 4 6 2 3 0 7 E  G i  1.3464438E 02 

i.4729745E 31 1 .3181210t  LII 

1.3090964E 3 2  -2.5834050E 02 
-2.6780ihCE 31 1.4697495E 02  

8.5761495t  00 -4.9491512E 00  
3.595b403E 0 1  -1.2317317k C 2  

L.3892449E C2 -3.2775601E 0 2  
4.6b76059E C 1  -5.9355294E 31 
2.8959444E C 2  -9 .1969179f  0 2  

-6.6270515E 02 4.5351225E- 0 3  

1.b692509E 0 2  -4.3Y67924E 0 2  
6.7156450E 0 1  -8.7372472: 01 
3.1341l33E 02 -.L.C,771379F 03 
9 . 3 2 7 8 0 3 4 ~  0 1  -;.2944?78E 02 

1.2895362E 0 2  -2.6955C42E G 2  
1.0652665: 02 -1.9573993E G2 
2.1345150E C L  -1 .9477656t  01 
2.8851214E C 1  -1 .3468584c 01 

9.93751CFiE 01  -1.52202A4f 02 
3.L33857aE 01 -2.1830861E Cl 
5.3335594t  01  -3.4286430t  P! 
5.79Y9375E 01 -9.9080712t  C , l  

1.4769016E C Z  -3.4918215E 02  
1.9116814E C Z  -1 .9321278f  02 
4 - 4 0  6 7 J I  5 E '3 1 -4.5 8 A I R34E 0 1 
1.6998139E S 1  1.36L34506 C 1  

1.3'707780E C Z  -3.C917483E C2 
8.62479',6E 0 1  -1.4856417E C2 
3.6353769E 21  -3.5999067E 0 1  
6.9654730E 01  -3.1817E90E 01 

A4 

5.2195653E 0 0  
4.334i643E 3 1 
0 * 
0. 

2.8910952E 0 2  
-9. i743879E 31 
-9.8247C23t 0 1  

0. 

2.4476150E 02 
-2.23A6732E 32 

0. 
2.3003294E 02  

3.47238446 3 2  
2.6734393E 31  
1.3366953E 02 

-1 .1977956t  0 4  

4.7625251E ? 2  
3.655ChE7E C i  
1.6435232E ii3 
V. 

2.6966635t  22 
1.5762825E 22 
C .  
0. 

1.7292015F C 2  
0 .  
0. 
3. 

3. 6460864: 0 2  

0 .  
0 .  

3.2505327E 0 2  
I .  1316488k 32 
0 .  
c. 

1 . 6 1 7 8 7 1 3 ~  3 2  

A5 

P. 
1.0442397E 01 
C. 
3. 

-1.2310247E C2 
2.3235454E 01 
C. 
0. 

-8.3k76C79F 4 1  
1.03741955E G2 
C. 
0 . 

-1.4155912E 0 2  
-1 .0229t51E 29 
-7.3480956E 02 :. 108i987E 34  

-1.8908597E '32 
1.5743389E-Ol 

-9.2339424E G2 
c. 

- 1 . 3 0 7 ~ 4 0 ~  0 2  
- 4 . 7 6 7 4 3 0 4 ~  o i  

c. 
r.  

-6.494837CE 01 
0. 
0. 
0. 

-1.5458C75f 02 
- 5 . 3 ~ a 3 8 4 5 ~  G I  

3. 
Q. 

-1.2600712E 72  
-3.0265211E 0 1  

c .  
C. 

NO. 
E M I T .  

C. 092 
0.081 
c.017 
0 . 0 (1 4 

3.142 
T.163 
C.063 
0.019 

n.185 
0.271 
3.162 
C.069 

3.228 
3.341 
C.242 
r .122 

Q.253 
0.43" 
n.3c7 
c.156 

C.266 
0.435 
c .354  
@ . 2 0 6  

0.24P 

0.383 
c .239  

0.27r1 

r . 4 5 7  

~ 1 . 5 1 4  

r .5'14 

c.2133 

3.2q6 
z .525 
t . 4 4 5  
0.290 

E N E R G Y  E M A X  
€ M I  i, / E O  /EO 

0.0490 0.964 
0.3351 C.886 
0.3063 0.694 

3.0691 0.963 
0.0598 3.576 
0.0154 0.715 
0.0035 0.400 

0.0851 3.975 
0.C771 0.875 
0.0299 3.630 
0.0385 3.399 

0.1104 C.976 

0.0371 0.599 
r ~ . o ~ i 7  n.9ra5 

7.0120 r . 3 6 5  

0.1133 0.977 
O . i i 0 5  0.908 
0.0450 0.612 
C.3136. 3.369 

0.1389 C.986 
1.1052 0.863 
1.0515 0.652 
0.3168 0.439 

r . iozr r . 9 ~ 0  
'.1244 0.896 
ri. 0492 0.576 
C.Cl66 3.340 

0.1397 Ci.985 
1 .1221 C.832 
0.0547 0.57Y 
3.3192 0.392 

n.1283 0.990 
0.115: C.E35 
O.C52! 0.615 
3.0193 3.354 



T A B L E  28  

N E t I T K I I N S  INCLDEhT OM C E  

PROTCNS EMITTED 

EMlh = 5.181 !ME\/) 

E C  ANG. 
I M E V I  IN:. 

2 5  0 - 30 
30 - 53 
6 0  - 90 
so -180 

50 0 - 30 
30 - t o  
bC - 93 
9 0  -18C 

100 0 - 30 
30 - O C  
60 - 90 
9 0  -1JC 

150 0 - 30 
30 - 6 3  
6ti - 93 
90  -if& 

200 0 - 30 
30  - 00 
6 0  - 90 
9 0  - l e 0  

250 0 - 30 
3 0  - 60 
6 0  - 90 
90  -190 

300 0 - 30 
30  - 60 
60 - 90 
90 -16C 

350 G - 30 
30  - 63 
60 - 90 
9C - 1 6 0  

4 0 0  0 - 30 
30  - 60 
60 - 90 

A9 

-3.C321257E 00  
-5.2582425E 03 

4.3565727E 00 
0. 

i .5979026t  00 
-7.323959Fr-LIZ 
-2.5855516E O@ 

6.5673971E 00 

7.8956310E-31 
1.6473803E-01 

3.3599Lt6C 00 

i .3847435t-0k 
3.7Y47136E-bI 

-3. ?719&59k-GL 
-8,703C832E-31 

3.3544713E-01 
9.6367525E-UZ 
5.2394393E-u1 
1.01941189~ OC 

6.3773 174E-Cll 
3.447609fE-01 
3.2562 L50E-01 
2.5952016E-0: 

8.0436530E-31 
b.9747542E-01 
6 - 8 5  1971Ct-01 
5.7073953t-dl  

1 * 7 2 a 6 8 e ~ ~ - ~ i  

7 . 5 1 0 e 6 > 0 ~ - 0 2  

- 2 .  ~ 3 n 7 4 8 i t - 0 3  

6.4548LSLi-Oi 
2 .5930306t -u i  

6.3459463E-01 
e .6408444t-01 
1,0294834E 00 

3.2439571E 02  
2.9334445E 01 

-t.25GC209i GI 
c, 

-3 .9487C36t  01  
-1.9659474t  01 

5.3378667E 0 0  
-2.lG8LY45E 02 

-3e9237305E 01  
-2.4906264E 31 
-2.9683154E 0 1  
-1.94OtiY3i”E 3 2  

-2,2537358E 01  
-2.415G816i 0 i  
-1.6604042E Q1 
-2.13C6277E 0 i  

-1.9386377E 01 
-1.7127222E 01  
-3.2216054E 01 
-9.3995564E 01  

-2.5771857E 01 
-2.430879YE 01 
-2.66278iEE 01 
-5.67078476 01 

-3.2269409E 0 1  
-3.9414599E 31 
-4.2370333E 0 1  
-7.9678642E C1 

-1.311Yb47t 01  
-2.9203557t 01 
-2.005C428E 01 
-3.5169387E 01 

-2.7278446E 0 1  
-3.7C43050E 01 
-5aOC5L90BE 0 1  
-3.5023269.E 0 1  

A 2  A3 

-7.325661bE (?O 4,2578785E 00  
-6.2696425E d i  5.2265323E 91 

1.5053612E 02  -1.2395547E 02 
c, 0. 

1 . 2 ~ 8 8 1 2 3 9 ~  0 2  - 2 . e 7 0 5 0 7 3 ~  02 
5.8087187E 0 1  -7.9141810E 01  

-9.3297652: 01 2.3779434E C 2  
l . lH64868E 3 3  -1.956076OE 03 

1 . e 8 4 0 e 9 5 ~  0 2  - 4 . 3 3 6 ~ 5 3 4 ~  02 
9.4G63731E 01 -L. t124?49€ C.2 
1 .2243154t  02  -2.5!02336E C.2 
2.1310989E 0 3  -1.1188965t  3 4  

9.4323037E 0 1  -2.1532599E 0 2  
7.2952454E C1 -8.4616354E 0 1  
5.9131777E 01 -1.7159ibOE 02 

-1.293906BE 0 2  2.2754972E 0 3  

3.9433142E C1 -2.6367343E 31 
4.0879059t  C1 -1.2341995E 31 
1.3597348E 02  -2.7972903E 9 2  
1.0953319E 0 3  -7.5641171E 03 

9.0792036E 01 -1.76782L9E G2 
1.9247774-E 02  -2.1989869E C 2  
5.2922958E 01 -5 . i445130E 0 1  
4.1716142E 02 --1.65967$6€ 03 

1 .1932333t  0 2  -2.0125591E 02 
2.159923YE 0 2  -5.397C363E C.2 
2.9492775E 02 -1.C364879E 0 3  
9.7452441E 02 -6.8610914E 03 

3.0027434E 0 1  -7.1007540E 0 1  
1.3174727E 92  -2.9423328E 02 
5 .3 i54441t  G1 -5.9471278F 01  
I .1CG685CE t i2  -1.7604617k 02  

1 . ~ 7 0 6 6 a 8 ~  0 2  - 2 . 0 3 3 3 1 4 6 ~  02 
2.0109472E 0 2  -5.006Z202E 02  
4.132722+€ G2 -1.8011710E G3 
1.261631b.E 02  -2.531CR96E G2 

0. 
5.8957b28E 0 1  
0. 
3 .  

2.8029748E 0 2  
3.64938ClE !?1 

-2.1955502E 3 2  
C. 

4.6537655E 32  
1.21827S!E 32  
i .7374234E 32  
2.7G34745E 3 4  

2.4050772E 02  
2 I 79341225 9 i 
2.56639i3E 0 2  

-1.2132647E 3 4  

4.399n988E OCI 
-5 9750207E C 1 

1.9642317E C2 
2.6083!:17E 0 4  

1.8291184E 02  
2.4347161E 3 2  
0. 
2.3167742E 0 3  

1.5741646E 0 2  
6.IIOC556E 32  
1.5167885E C3 
2.2497125E 0 4  

8.3100722E 01  
3.19D1’183E 02 
0. 
0 .  

1.6644943E 0 1  
5.5b46496E 32 
3.h332874E 03  
0. 

A 5  

C. 

q. 
0. 

- 6 . 1 0 8 2 9 2 8 ~  

-1.0739750E C 2  
0. 
3. LC59450E C 1  
0. 

-1 .8411654t  02 
-3.4890167E 31 

-2.435129bE 0 4  

--O. 9323683E 01 
5.7917023E-31 

-1.54L3278E 02 
i .3651212E 0 4  

0. 
4.3626374E OL 
0. 

-3.4344509E 34 

-7.2292227E 01 
- 7  13C2673f 02 

0 ,  

0. 
G. 

-4.5387532E P 1  
-2 .597022fE 02  
-9.40193C5.E Q2 
- 2 . 7 2 3 6 4 4 8 ~  04  

-3.6251272E 01 
-L. 3829678E 02 

2. 
2 .  

-6.4728109E 01 
-2.32C9952E C 2  
-2.7615591E 0 3  

0. 

YO. 
EPIT. 

r.c-+3 
r.05R 
0.017 
0.0C3 

0.070 
3 . 1 c 4  
1.051 
c.012 

c .094  
5 . 1 7 7  
0.1C5 
G.C37 

0.13G 
0.216 
0.140 
0.070 

9.1% 
C. 262 
0 .181  
0.1:1 

2.153 

3.229 
0.119 

0.153 
0 . 3 c 6  
0.224 
5 .153  

0.179 
0.312 
0.261 
S.lO2 

E. 1 7 4  
0.322 
0.277 
C.167 

“ 2 7 2  

E Y E R G Y  E M A X  
EMIT./EO / E C  

p.0240 0.923 
n.0259 0.854 
5,OCC;C 3.639 

‘3.0364 
0.0358 
0 . ‘2 1 36 
0. oc 2 1 

“.C481 
@.S58@ 
n.Gl9C. 
?.GO52 

P.G64O 
0.0625 
0.0254 
O.CO70 

G.3611 
0.0717 
q.0257 
0.3101 

0.0705 
Q.0091 
0.0328 
C .0390 

n .07ie  
P .07?7 
0.0291 
0,0117 

0.0802 
0.0769 
C.0350 
0.0115 

0.0759 
0.0713 
0.0317 
G.0102 

9.969 
0.872 
0.635 
3.311 

0.974 
0.915 
0.579 
0. 384 

0.978 

0.640 
0.292 

3. e l 8  $ 

0.931 
c..902 
n.57c 
C.321 

0.975 
3.783 
3.609 
3.289 

0.984 
0 ,627  
0.548 
0.318 

0.983 
0.32Q 
C. 551 
0,324 

0.976 
0.772 
0.486 
0.281 



T A 8 l F  29 

NEUTRONS IFdC!DtNT ON C E  

NEUTRONS EMITTED 

t H l N  = 5.181 IMEV) 

EO ANG. 
( H E V )  dNI. 

25 0 - 33 
3G - 63 
60 - 90 
90 -180 

50 0 - 30 
30 - 6G 
60 - 90 
YO -180 

100 0 - 30 
30 - 60 
60 - 90 
YO -180 

150 0 - 3C 
3 C  - 60 
63 - 93 
90 -18J 

200 0 - 30 
3G - 60 
60 - 90 
9G -180 

250 0 - 35 
30 - 60 
60 - 90 
9.3 - 2 8 2  

300 0 - 3L 
30 - 6 3  
60 - 90 
90 -180 

350 0 - 30 
30 - 60 
60 - 90 
90 -183 

400 0 - Y C  

31. - 60 
60 - 90 
90 -180 

A0 A I  

2.1017763E 30 -2.7628773E 01 
-6.3272774E OC 7.5940493E 01 
1.0585515E 00 -2.3184605k 01. 
0 .  G. 

1.4405953E 00 -3.0691611t 01 
1.0672618t 00 -2.9118654E 01 
7.1338685t-Oi -2.0792567E GP 
-9.5351014E CO 1.163L506F 3 2  

7.3489372E-01 -2.4466050E 0 1  
3.0103998c-01 -1.6910368E 01 

-1.5228443E 00 -1.1934189E 01 

9.2258563E-01 -2.5780573E Of 
4.OL86901E-O? -2.2373350E 01 
1.0688935E 60  -3.1856555E 01 

-9.35i7888E-01 -5.3917075E GC' 

9.82S7122E-31 -2.4567283E 01 
7.3668045E-01 -1 -7476715E 0 1  
1.8771789E-01 -8.8362535E GO 

-5.7312388E-02 -2.3872544E C 1  

1.1397392E OG -2.0875514f 01 
6.2908286€-0? -1.9346473t Oi 
1.4673328t 0 0  -4.6000602E 31 

- 1.09 19471 E-O i - 1.3234431 E 3 1 
i.1564407E 00 -3.0237192E 01 
1.4165334E CC -3.1412199E 01 
I.2909271E 00 -4.0373060- Si 
i.1150564E 00 -6.6074516E 01 

1.0395121E CO -1.9656211E 01 
1.3888644E G G  -3.1868634E C 1  
1.1781114E 30 -2.7802493E 01 
1.1970184t 50 -7.5224983E 01 

1.2360738E 00 -2.5757236t 01 
i.1038353E 00 -2.17C2642€ 01 
1.2730341E OG -3.3219278E 01 
6.9953665E-01 -4.4863242E 01 

-5.1~9012a~-o 1 1.6~46606~ 00 

A 2  A 3  

7.2673366E 01 -9.1371818E 01 
-3.279536RE $2 6.4458079E G2 
2.9220966E 01 -1.2648078E 01 
0 .  0. 

1.3313121E C2 -2.9C4840lE 02 
1.2475522E 02 -2.5959491i 02 
9.6978306E 01 -1.590584lE 07 
-7.~292157~ 02 2 . ~ 9 4 6 ~ 5 1 ~  

1.3275529E 02 -2.157L316E 02 

-9.2446201t 01 3.7254725f 02 
-3.5765575E-02. 1.1769257E 91 

1.1366652E 02 -2.5310370i 02 
8.0529921E CL -1.2226505: 07 
1.3918687E 02 -2.8207143E 0 2  

-9.7826846E 91 3.6838961- S2 

3.541i557E 02 -2.289:006E 02 
5.9822379E 01 -9.6694212E 0 1  
-4.1837609E C 1  3.4149126E 02 
4.28342326 01 -5.0597063E 0 1  

7.2935165t 0 1  -1.4156668E 02  

3.3949220E 02 -9.7946608' 02 
1.4539204E 0 1  -2.2925600E G 1  

1.5169936E 02 -3.721C398E 02 
: .5565101E 32 -3.6436691€ 02 
2.9387574t 02 -1.060748;E 03 
6.122221RE C2 -3.3502235t 0 3  

7.3422889k 01 -1.5634919E 32 
i.5556040E 6 2  -3.42409595 02 
1.2891804E 32 -2.8363971k 02 
8.4429048E C2 -5.0513496F 03 

1.08Y8162E C 2  -2.3843972E 02 
8.4063267E 31 -1.3752669E C 2  

7.i597457E 51 -1.5i47250E 02 

6.6633212~ c i  -9.05~1146~ ,31 

1.9714i36f 02 -b.00615365 02 
2.8L04006E c2 -~.i870947~ n3 

A 4  

6.i233459E C 1  
-5.9455373E 02 

0.  
3. 

3.0565874E 02 
2.5010362t 32 
8.7334337E 0 :  

-2.058451YE 03 

2.2330699E 02 
1.4463327t 32 

-6.15667q8E 02 
0 .  

2.74431436 02 
7.3124325t 01 
1.8541240t 02 

-3.9795i20F 02 

2.47448186 02 
7.43D7142E S i  
-7.52RC360F 02 
3. 

1.4773053E 32 

1.3422084E 03 
c .  

4.25 18692F 02 
4.0029323E 32 
1.6h15563E 33 
A.5421516E 33 

1.7394751E 02 

1.R636452E 02 
1.3427296E 04 

7.5708269E 02 
8.7hr4176E 01 
7.8674112E 32 
2.9174203E 33 

4.3990r27~ 0 1  

3.47~1~63~ 32 

A5 

-2.2364563E 01  
2.0599400i 02 
0. 
0. 

-1.2152ZIOE 02 
-9.2 !. 133346 01 
0. -. 
-8.8527828E 01 
-5.3318794E 0 1  
3.5398341E 02 
0. 

-1.11914P2f " 2  
-1.3958i53E CI 

3. 
0. 

-1.3049297E 02 
-2.5447271i 01 
5.04867P1E 02 
0. 

-6.C535523E "I 
-3.7249286T 50 
-6.720986RE 02 

0. 

- 7  ~.786:793E C2 
-1.6998453E 02 
-0.4323663E 0 2  
-8.0353631~ r 3  

-7.3402320E C l  
-1.3821189E 52 
2.0942694E C 1  

-1.286520ZE C 4  

-1.0431752E 02 
-1.81OI138E e1 
-3.66b5216E 02 
-2.4505023E 133 

N 3 .  
E M 1  1. 

0.114 
0.129 
0.C27 
0.C06 

0.182 
G.260 
0.133 
0.321 

0.214 
0.436 
0.228 
3.064 

0.264 
11.532 
t.3C9 
0.135 

3.288 
0.6"8 
C.369 
0 . % 6 C  

0.354 
C.660 
C.426 
C.234 

0.337 
3.726 
0.483 
0.267 

0.391 
0.751 
c.559 
r.31~ 

3.398 
0.791 
0.579 
0.352 

E M E R G Y  E M A X  
E % I T . / f O  /EO 

0.0631 0.956 
0.0595 0.958 
0.0099 C.764 

C.0942 0.981 
0.0976 0.919 
0.0263 3.713 
3.003s 0.447 

c.i100 0.979 
1.i526 0.925 

0.0088 0.398 
0.0427 0.682 

n.1321 0.973 VI 
0.1728 0.941 0 
2.0511 0.683 
0.0144 0.413 

0.1391 0.980 
0.1862 0.929 
0.9636 0.647 
0.0160 0.382 

ll.1611 0.986 
3.i996 :.e91 
0.05i5 0.601 
0.0192 0.360 

0.1635 7.2063 0.975 3.875 

0.3200 ".0677 0.344 0.624 

0.1827 0.986 
'3.2131 3.858 
q.3757 0.615 
1.3239 0.355 

0.1926 n.985 
7.2132 3 . 8 6 8  
0.3772 0.60P 
0.0245 3.397 

, 



LO AhG. 
( M E V I  I F I T .  

25 0 - 3C 
30 - 00 
60 - 90 
90 -180 

5G 0 - 30 
30 - bo 
60 - 9J 
90 - : B O  

100 0 - 30 
30 - 50 
60  - YO 
90 - 1 8 G  

150 0 - 3c 
30 - 6C 
bo - 90 
90 -183 

200 c - 30 
30 - 60 
60  - 50 
90 -160 

250 0 - 3C 
30  - 60 
60  - 93 
90 -183 

300 L? - 3c 
3G - 6 0  
63  - 90 
90  -180 

350 0 - 30 
30 - a0 
b o  - 93  
Y O  -180 

400 0 - 30 
3C - 60 
60 - 90 
9 c  -180 

A0 A l  

4.32.51221t-01 -1 .6682482t  0 1  
-4.6057491E 09 1.9645219E 01 

1.0747119E 01 -i.C720988E 02 
0. 0. 

-6.6170136E-02 -1.2732196E 01  
-4. 'r046 1 15t-G 1 0 1 

-2.9627435E 00  -8.18942556 0 0  

1.7SY7965t-01 -2.3C06330E 01 

-4.4543163E-0 1 -i.ZY960CiE 0 1 

- 1 .I 896 855 9E 
- 1 . 6 ~ 1 1 6 7 ~  G O  - 6 . 1 7 3 ~ ~ 4 8 ~  0 0  

- 2 . 3 8 9 7 2 3 4 ~ - 0 1  - 1.3727323t  o I 

-9.4h3497dE-01 -1. 8C1929G4E 01 

-i .35ec9mE-oi - 1 . ~ ~ 2 8 ~ 3 7 ~  01 
9.3547826E-01 -3.7549291E 01 

-2.2318435E-GI. -1.4715307E 01 
-2.2432940E-OL -b.  01C17466E 0 1 

b.9655218E-01 -3.1655213E 01. 
6,5772209E-01 -2.6539638E 01  

-3.3449075E-01 -5.684531CE 30  
-1.3063524E 00 1.316G647E 31 

1.2652620E 00 -3.7575529E 01  
2.8756387E-Ol -2.5074871E 01 
1.2091039E OG -4.7262985E 01 
1.8453790E 0G - 1 . 3 5 5 5 0 6 1 i  ij2 

7.1188356E-51 -2.6381523t  0 1  
7.9571993f-01 -3.3251505E 01 
Y.4024013E-07 -4.634234YE 0 8  
8.988e499E-Cl -5,9495782E 0 1  

6.0968772E-01 -2.7363707E 0; 
2.7i80179E-01 -1.9387720E 01 
8.37bL628E-01 -3.5754622E C 1  
5.0881640E-01 -4.8099940E 51 

2eZ094496E-01 -1.0983365E 01 
9.4235919€-51  -3.1634920E 3 1  

Z.8978015E-01 -4.0921943E 01 
l.27C3741E 00 -5.270201ZE 31 

A2 c 3 

3.3276304t 01 -2.C806139t 01  
-7.01652YOE 0 1  1.0470:'31E 0 2  

2.5851332E 02 -2.1061915E 02 
0. 0. 

2 .2466159t  01  -2.5032200F 01 
8.5970632E 01 -1.8729075E G2 
4.0481982E-01 1 . 3 3 6 Y 1 7 B E  00 

-1.3718430E 05 0 .  

9.5S58423E 01 -2.13152O2E 02 
3.2489569E 01 -2.833Pib26 C 1  

-3.3866647E 01  2.9433070E 02  

-7,5052'247E 00 3.7348783E 0 1  
1,8022695E 02 -3.9109825E 02 

7,6561046E 02 -5.6520116E 03  

1 ,35i7638E C2 -2.7819641E 0 2  
1.224093bE C2 -2 ,2247145-  02 

-6.9405772t  01 4.4225426E 0 2  
-5.332047UE G 2  3.155663bE 0 3  

1.6040236E 0 2  -3 .7136184t  02 
P.1926796E 52  -2.4919133E C Z  
2.7978'2936 0 2  -7,4272279E 02 
2.3339539E i.3 -1.6344905E 04  

1.0693382E 02  -2.2743677E C 2  
1.7105528E 02  -3.9599145E 22 
3.8647073E 02 -1.h277020E 03 
5.7619181f  S I  3.7312213E 03  

1.2735089E 02 -2.8295185E 02 
8.03727555 01 -1.3855494E 02 
Z.EC29656t 02 -9.9GH2426E 0 2  
1 .9573705t  02 -3.1713835E 32 

2.7688375E 00 3.5529504E 01 
1.532384CE C% -393192714E 0 2  
4.0452279E 02  -i.49959ECE 03 

i. 7 9 6 8 0 6 9 ~  01 -1. : 6 9 5 9 a o ~  01 

2.999i231E 01 -2.9925517E 21 

A4 

0 .  

0. 
0 .  

3.6853645E I) 1 
1.8637798E C2 
0. 
3. 

2.434625UE 0 2  
1.1048133E 21 
0. 

-4.2333503E 0 2  

-1.19154536 02 
3.9444185E 32 
0. 
l.Ci1312~14E 04 

2.7995555E 0 2  
1.6949901E 0 2  

-9.8325353E 0 2  
-5.5893639E 0 3  

3,1385139E 32 
2.420994OE 32  
7.9360574E 02  
6.2651478E 0 4  

2.4441197E 5 2  
4.2689505E 22 
3.07545e4E 0 3  

-2.2696539E 0 4  

2 .9573b37t  G2 
9 .8883331i  31 
i.5891765E 0 3  
C.  

-6 .2464888E 3 1  

A 5  

0.  
5.8330374E 30 
9. 
c. 

-2 .4265574i  !?1 
-7.1237014E 01 

c. 
9. 

-1 .0496836t  C2 
-9.6h9738eE 30 

0 .  
0. 

4.8427451E 31 
-1.5409757E 02  

0. 
-?,1)431444E 0 4  

- l . 0 7 3 6 7 0 3 €  '32 
-4.4944300E 91 

7.0777885E 02 
c. 

-1.1483504E 02 
-9.2482369E C 1  
-2.68C3bObE 02 
-9.C142788E 0 4  

-9.94233b5E 01  
-1.7692894F 32 
-2.1413476E 03 

3.6978193E 94 

-1.1414C"rlE 0 2  
--3,70425E3E 31 
-9.5216206E 02  

3. 

NO. 
f Y I T .  

O.Irb3 
C.066 
0.016 
0.303 

0.099 
0.147 
1.C.5n 
0.012 

0.139 
^.275 
0.122 
0.349 

5 .  173 
9.291 
C.170 
0.073 

C.186 
0.363 
0.2P7 
7.099 

0.220 
5.374 
0.273 
0.144 

0,233 
0.427 
0.291 
9.154 

n.258 
2.477 
0.331 
@ -  1 b 3  

-3.3096844E 01 4.6660489E 00 0.265 
3.3260a01E 3 2  -1.3353342E C2 0.514 
2.4495915E 3 3  -1.4581896E 03  0.324 

Z-84205756 CZ -1e5113815E 03 3.9202255€ 03  -3.7589790E 03 0.214 

ENERGY E M A X  
EMIT./E3 /EO 

0.5364 0.950 
3.3335 0,914 
3.0060 C.597 

P.0562 0.964 
0.3591 0.931 
0.0145 0.785 
0.5026 0.423 

0.0792 0.978 
?.Oi.CY 5 .875 
3.5264 3.712 
O.dC'71 0.428 

# O.0959 C.984 
3.tC22 3.893 P 
0.0311 C.663 
0.0082 0.378 

0.1543 0.980 
C.i200 3.937 
'3.U318 0.541 
0.3397 Q.310 

r .1136 Q.WC 

n.0429 (1.594 
0.1267 3.867 

0.5124 0.287 

0.1251 0.983 
3.1378 3.659 
0.0429 0.531 
3.0118 0.280 

3.1397 0.985 
C.15C5 0.855; 
C.0529 P.575 
0.0113 3.329 

c1.1439 0.980 
0.1565 3.861 

0.0156 0.31C 
c.0426 0 . 5 7 0  



TABLE 31 

P R O T O N S  I N C i D E h l T  ON W 

t4Et;TROhlS EMITTEO 

Ef l lh  = 6.232 ( N E V I  

E0 AhlG. 
( M E V )  INT. 

25 0 - 30 
30 - 60 
65 - 90 
90 - i 8 0  

52 0 - 30 
30 - 60 
60 - 90 
90 -180 

100 0 - 30 
30 - 60 
60 - 90 
90 -18C 

150 0 - 30 
30 - 60 
60 - 90 
90 - 3 8 0  

200 0 - 30 
30 - 6; 
60 - 90 
90 -180 

250 0 - 30 
3 5  - 6C 
60 - 90 
90 -180  

300 0 - 3 C  
36 - 60 
60 - 90 
90 -180 

35C 3 - 30 
3U - 60 
60 - 93 
90 -180 

450 0 - 30 
30 - 6 u  
60 - 90 
99 -180 

A0 

-3.4776883E 00 
7.:041804E 00 

-7.2 3 1 1340E-01 
3 .  

-6.92 io9 i ? E - 0 1  
-2.2088619E-Oi 
-1.2692564E 00 
-1.0924619E 00 

9.977012 3E-0 i 
-1.561 i504€-O2 
9.0537443E-01 
-4.Gi40530E 00 

i.3502662~ 00 
1.43s6516t 0J 

-2.5442654E-0P 
-9. L243416t-51 

1.5131292E 00 
9.35 2 2 842E-0 1 
8.1533315E-01 
k.2535659t 03 

1.1768149E GO 
Y.339665JE-01 
1.2755301E 3 0  
4.4644145E-01 

6.1599538E-01 
1.554552iE 00 
1.7883153: 00 
7.~913723E-Gi 

1.5754379E 30 
1.26661835 00  
1.0726556E CO 
5.804168OE-Ol 

1.6489757t 00 
1.010972YE 0 0  
8.9534745E-0: 
1.6317485E DO 

A 1  

2.2401021E 01 
-7.0718577E 01 
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Z O O  0 - 30 -3.2329163E-Ci -1.446577lE O P  6.iI717Ob2E 01  -1.356961ZE 02  1.54i6993f  02  -ti.6Ci38C37E 0 1  0.I95 O~L060 n.971 
3C - 60 2.9217706C-01 -2.560168OE 31 l . l rO2279E C 2  -2.244232LE G2 2.9125611E 3 2  -7.0006353E 01 0.339 9.1231 3.886 
60 - 90 -6.5369861E-01 -5,9363893E 00 -1.7560151E 0 0  1.4158754E 03 0 .  c. 0.207 0.2343 0.640 
90  -180 -3.4199788E-01 -3.6365457E 01 1.9674836E C2 -5.3622002E CZ 0. q. 0.089 O.Oi '80  0.249 

250 0 - 30 2.5953695E-01 -2.32644i9E 01 1. i i46448E 02 -2.6073917E C2 2.8754841E 02 -L.L661456k 02  0.224 0.1224 0.982 
36 - 50 3.843724BE-Ul -3.4362321E 01 P.3532494E 02  -4.1154.162E 02  4.4475299E 0 2  -1.8250714E 02  0.366 0.1143 0.873 
60  - 90 -1.3799953E-Gl -i.L403233E 0 1  3 . 9 5 7 8 8 2 l E  00 1.6593957E 0 2  -5.38949Eb.E C2 4.5182477E 02 0.241 0.0387 0.568 
90 -iBC 2.5295756t  90 -1.7870386E 02 2.723614iE 0 3  -1.9649454E 04  6.32972bbE 04  -7.4625106E 04 C.129 0.0109 C.288 

300 0 - 30 5.4679834E-01 -2.3363228E 8 ;  7.0214195E 01 -1.3331284E 02 1.3432241E 0 2  -5.5224487E C1 0.236 0.1381 0.974 
30 - 60 7.6490359E-01 -3.1445795E DP 1.711812ZE 0% -4 .3465732i  3 2 '  5.179243bE 0 2  -2.3788654E 02 0.439 0.3356 5.823 
60 - 90 7.3640953E-OL -3.7383538E 01 2.6307188E 0 2  -9.8541347E 02 1.7765977k 0 3  -1.2360037E c.3 0.276 0.0415 0.512 
FO -180 -1.4684350E-01 -2 .6138328€ 01  -2.1671454' 0 1  1.C44177Zi 3 3  -5.1604G33E 03 7.718835iE 0 3  0 . t49  C-OIZI 3.299 

350 8 - 35 7.0209370E-Oi -2.5244415E 01 1.0953698E 02 -2.50010i6E 02 2.7928987E 02 -1.L56146XE C2 9.242 0.1241 0.977 
30 - 60 7.1906660E-01 -3.2427G16k 01 1.8366761E 02  -4.7431999E 02  5.7031599E 32  -2.6459805E C 2  0.445 C.1345 3.787 
ai2 - 90 7.644034SE-01 -3,31C4225t  G I  i . 7 6 6 5 7 2 5 i  02 -4.0800259E 02 1.78C.12796 32  2.3333434E 02 9.296 C.3393 0.501 
50 -180 5.0727451k-01 -4.Y09857GE G 1  1.9621882E 02 -3.1140359E 02  3.  0. C.351 0.3109 3.376 

400 0 - 3C 2.4926158E-31 -1.4344ClYE Cil 4.2205427E Cl -4.1027341E 01 1.4718706E 01  C. 0.278 "1565 0.987 
3U - 60 4.7173855E-01 -2.2459908E 31 Ei.9716101E 0 1  - 2 + t 0 9 4 4 2 3 E  3 2  2.1553224E 32  -9.0157E62E 01 0.450 C.1354 3.830 
60  - 90 9.9922980E-01 -4 ,5838933€  01 4.1938421E $22 -1e8877665E 03 3.8393795E 0 3  -%.8916157E 9 3  C.346 0.3487 0.492 
90 -180 6.8767933€-01 -5 .8374829€ 01 3.736b892E 02  -1.6399022E 0 2  -7.8491865E 0 3  1.9077198E 0 4  G.196 0.0137 0.315 



E O  A N G .  
I Y E V )  r N r .  

25 0 - 30 
30  - 6 0  
6 0  - 90 
90  - l i i O  

5 3  0 - 30 
30  - 6C 
60  - 9 J  
90 -180 

100 0 - 35 
30 - 60 
60 - 9ci 
50 -180 

150 3 - 30 
30 - 62 
6 C  - 90 
9 3  - i83 

200 0 - 30 
30 - 60 
6 0  - 90 
90  - l B G  

250 i - 39 
30 - 6 3  
60  - 90 
9 0  -iBG 

3C0 C - 3C 
3L - 6U 
60  - 90 
50 -180 

35C G - 30 
30 - 60 
60 - 90 
90  -15b 

400 C - 30 
30 - 6C 
6C - 90 
90 -18J 

A0 A l  

4.0725437E-31 -5.8022029E 0 C  
1.4019235t  0 1  -1.5217121t  0 2  
1.2272530E 0 1  - i .2510Y19r 0 2  
0. 0. 

7.9933301E-01 -2.291339Lt  O I  
-3.325702bE 0 C  2.553k933t  0 1  
- 2.620 5 3 S t E - 3  1 3 1 

6 . ; t 0 2 5 1 3 t  OU - 1 . 7 0 7 i b 6 5 t  02  

6.8179250E-01 -1.81146195 0 1  
2.1226387E-01 - ~ . 1 l M 0 4 7 7 t  0 1  
1.3319972E 00 -4 .3749170t  0 1  
4.1305353t  00 -3.9742678E 0 2  

7.9726428E-31 -2.1320437E 21 
1. i209570E 30 -2 .75053i9€  01  
2.54983LYE-01 -1.4249484E 01 
2.69BSi05E 30 -1.401465:k L Z  

1.4958553t  00  -3.1361754E 01. 
6.880073Ct-01 -1.7196120E 0 1  
3.6217102E-Ci -1.4897483E 0 1  

-5.6304602E-02 -2.7237566E C l 1  

1.3195184E 00  -2.9491956E 31 
8.0136107E-Gi -1.8823834E 31 
1.0264843E 02 -2.7330292k 0 1  
2.3715299€-01 - 2 . 2 4 0 8 2  76t  01  

9.75Y7036t-01 -2.0942149: 01 
1.i4l3lAOE 00 -2.4996807E 01 
5.9860232E-Ul -1.5564193E 01 
4.0357004E-51 -2.6285787E 01 

1.1189197E 0 0  -2.0530739E 01  
1.3122558E 0 3  -2.625d55iE 01  
1.59377105 00  -4.3738254E 31 
;.69')C47;E 0 3  -8.90C7294E GI 

i. 1466458E ti0 -2.2907623E C i  
1.6171627E 3C -3.5165217E 31 
2.0d56513E 00  -6.1230189C 31 
1.5241318E 3 0  -7 .7264805t  5 1  

- 3 - 5 4  1 Y 599 k 

TABLE 35 

P R O T O N S  rxciDtNr O N  P M  

N E U T R O h r S  E M l T T E D  

E E I N  = 6.683 C M E V )  

A 2  A3 

-1.0533833i  9 1  3.7521563E 01 
5.424379rJE 0 2  -9 .4834322t  0 2  
3.L430534E 0 2  -2.6182054E 42 
0. 0. 

8.9312960E 01 -1.8601107E 0 2  
-1.3426525E 0 2  Z.S56?417E 0 2  

2.052748iiE 02 -6.7422742E 02  
l.Ci570070E 0 3  -2 .8360651t  0 3  

5.3051667t  0 1  - 8 . 7 3 5 2 9 8 3 ~  n i  
1 . 3 ~ , 8 3 1 8 6 ~  n i  2 . 8 8 4 ~ 7 ~ 9 t  c i  
2.1911440k C Z  -5 .5105336c 0 2  
2.2877671E 03  -L.2859682f 0 4  

7.9756773E 01 -1.77h1283F 02 
1.1542457E 07 -2.49072215 0 2  

-1.3617687E C3 1.7587033k 02  
1.6055746E 0 3  -9.5773733E 0 3  

i.2293830E 02  -2.5314130E 02 
4.2339115i  0 1  -3.154f160At 3 :  
2.9191870E <!I -3 .1595717t  C l  
6.5208465E 3i  -8.437927YE 0 1  

1.23DC712E 0 2  -2.6759663E 0 2  
4.54477951 G 1  -6.4031457E 00 
5.8985970E 0 1  -1.C838061E 02 

-5.13516822 01 6.325h7hZE 02 

6.2552153E C 1  -8.6807836E 01  
i .1155885E 0 2  -2.64726.33E 0 2  
2.8571539t  01 - 2 . 7 i 9 7 6 0 1 i  U 1  
4.28b'!269E Cr -3.602819bE 01  

5.3577672E 01  -5.9431006t  01 
9.3490351: 01 -1.4569937F C 2  
2.5524C07E 0 2  -o.(>lCiiC'75E 32 
9 . 9 7 6 4 3 7 9  02 -c .C713899€ 33 

7.76505685 01  -1.2Ei1286E 02  
1.7736574F 0 2  -4.3725553E 0 2  
4.6017323E 0 2  -1.C4C1157E C3 
7.764,:.88RE 0 2  -3.6475396F b3 

A4 A5 

-2.4868672E 31 0. 

0. P. 
0. 0. 

i .9359959E @2 -7.7877247E 01 
-2.7853526.E 0 2  9.9551351E 0 1  

8 . 1 0 7 8 6 7 4 ~  3 2  - 2 . 7 4 9 9 0 3 7 ~  02  

1 . 0 0 7 0 0 7 7 ~  0 3  -5.57938179: a 2  
2.6383469E P 3  0 .  

R.3540295t ,?I -3.3948942E 0 1  
-6 .2906126t  51 2.7509357E 0 1  

6.0332056E 0 2  -2.34503RhF 02 
3.3657963E 34  -3.319260PE 0 4  

2.0484826E 0 2  -8.9525673: 01  

-4.8147696E 3 2  3.5795460E C2 
2.5458518E 0 2  -!.0127132F 712 

2.70;4:56~ 0 4  -2. 8 7 7 4 0 4 7 t  0 4  

7.5939403E 0 2  -1.0136485F C Z  
-2.454812:E C 1  2.6335293E 31 

0. 0. 
e .  0 .  

2.85941511 92 -1 .1495838t  02  
-9.5767907E 3 1  7.2643787f  0 1  

0 .  e. 
-1 .185I386t  3 3  0. 

5.3742030i  01 -1.02397R9F 09 
3.0642338t  32  -1.4151258E 32 
C. c. 
0. 'I . 
2.5246817E 0 1  0.  
9.2435119E 31  -2.2467652E 01 
1.175i lC3E 0 3  -6.5464599E 32 
~ . 6 a 2 5 3 9 9 ~  3 4  - 1 . 7 1 4 4 7 a e ~  c 4  

9.93293R7k c i  - 2 . 7 1 9 3 3 7 0 ~  01 
4.9565347F 2 2  - 7 .  l't40k5C': G2 
2.5C92715E C3 -1.3729333E P3 
5.4582C46E D S  '?. 

NO. 
€&,IT. 

C.085 
0.C62 
0.013 
?.a02 

0.118 
c.135 
0.052 
C.21' 

0 .168  
0 .25C 
0.143 
9 .067  

0. :91 
0.345 
0.227 
C. 100 

0.214 
c.391 
C.298 
c.132 

0.243 
(1.433 
c. '145 
0.223 

0.237 
0.518 
2.395 
0.251 

p.261 
7.557 

G.289 

C.286 
0.557 

c . 3 4 3  

c . 4 i n  

r . 4 4 2  

E H E R G Y  E M A X  
E H ; I T . / E @  /E@ 

0.3487 0.955 
0.0301 0.864 
0.0053 0.633 

:?. 0593 n. 975  

0.0147 0.701 
r).0489 0.898 

c .3037 0.422 

0.0787 0.980 
0.0697 0.822 
0.0277 0.656 
0.@100 0.417 

n.0895 0.986 
'J.??i3 C.873 
0.3378 0.582 
0.3113 0.354 

n.0927 0.975 
0.1302 3.918 
0.0466 0.613 
0.0121 C.336 

0.105: 3.9E0 

9.0494 3.497 
C.QZ18 3.371 

0.0942 0.973 
3.3164 0.793 
C!.3564 0.632 
P.0190 0.348 

0.1256 0.576 
r1.1249 3.818 
3.0506 0.554 
3.021 3.328 

O. l i62  3.987 
0.3077 C.786 
0.3486 0.543 
0.3233 0.253 

0. 1.236 9.75.6 

I . 
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EO ANG. 
I M E V I  1NT. 

25 0 - 30 
30 - 60 
60 - 90 
90 -180 

5'1 0 - 30 
36 - 60 
60 - 90 
90  -180 

100 0 - 30 
30 - 60 
60 - 90 
90 - b B O  

i50 0 - 30 
30 - 60 
60 - 90 
YO -13C 

200 0 - 30 
30 - 60 
60 - 90 
90 -180 

250 0 - 30 
30 - 60 
60 - 90 
90 -160 

300 0 - 30 
3ii - 6C 
60 - 90 
90 -186 

350 C - 30 
3G - 60 
60 - 93 
90 -130 

40@ 0 - 30 
30 - 60 
60 - 90 
90 -183 

A 0  A l  

6.2402574E-02 3.8695660E 00 
-1.2064361E 9). 7.6940194E 01 
-2.5520385E 0 1  i.7063206E 0 2  

0. 0 . 
2.1560036E 00 -3.9222129E 01 
-1.9275976i-01 -9.23li827E GO 
-3.3854981E 00 3.4566964E 0 1  
2.8505014E 0 0  -3.23457YqE 9 1  

1.1768054E 00 -2.9775003E 31 
1.0949893t-01 -9.1720368E O C  

-6.4376920E-01 -5.0747533E 0 0  
-1.0605123E 50 -1.5047358E 0 :  

7.6251835E-01 -1.9982064E G l  
6.924883SE-01 -1.7250385E 01 
5.5915472E-01 -2.5242538E 0 1  
1.788b421E 03 -9.4lT2GZ:E .Sl 

3.3902091E-01 -8.2491982E 0C 
6.9010597E-01 -2.3676694E 0 1  
i.lb42121t 00 -3.1644998t 01 
-7.Y877999t-02 -2.2334627' 01 

1.439443!€ 00  -2.4640796E 0 :  
8.43G1335E-01 -:.9013409E 0 1  
3.2330989E-61 -1.0485643E 31 
3.6141497E-01 -2.6097981t 01 

1.GY87095E 00 -2.0960795E 01 
1.186512lE C G  -2.4773143€ 01 
Y. C I B O I  3 1 t - 0  I -2 -0045 869k 0 1 
2.0689189E-01 -i.5C77299t 0 1  

1.2876332t 00 -2.5160212E 0 1  
1.2616843E 00 -2.31'16041t Oi 
1.4830713E 03 -3.808004OE 0: 
3.1442903E 00 -5.204.t690E 0 :  

1.1302693E 00 -1.7721771E Cl 
1.430679bE 0 3  -2.7734Ci9E 0 :  

7.6458994E-31 -3.3351790t 0 I 
9.6423495~-!jl -1.79ti4znit 01 

SABLE 37 

N E U T R O N S  I k C I D E N I  3h PE! 

NE UTROPl  S E *1 I T 'I ED 

E M I N  = 6.663 I M E V I  

A2 A3 A 4  

-6.0066411t 01 1.398849lE 02 -1.1281901E 02 
-2.1849675E 0 2  2.7121923E 02 -1.3372778E 02 
-4.6154696E 02 5.089S836E 02 -2.0042416E 02 
0. 0. 0. 

1.6641132E 02 -3.5236889E 02 3.6391910E 02 

-2.5603020E 32 7.2182599E 02 -9.14905997 02 
1.6119i47E 0's -5.9492532: 0 0  -i.o314e27~ 31 

2.9524135E 32 -3.6245330E 07 0. 

1.3123502E 02 -2.8806182t 02 1.0550175E 02 
5.3872656E 00 4.4243686E 01 -8.6407715E 0 1  
-8.7381455E-01 -2.7946127E 00 0 .  
7.7643149E 0:) 0. 9. 

6.2252734E 01 -1.9658360: 0 2  2.3674727: 02 
6.0343945E 0 :  -1.C681697E 02 9.(?565C68€ 31 
1.1745011E C Z  -2.52217465 02 1.8454642E 02 
9.06732iYE 07 -4.73741742E 03 1.171C1936i 04 

-3.4074174E 3' 5.40bP621E 0 1  -7.0802C63t 0 1  
i.0428271E 02 -2.I65C451E 02 2.C758241E 32 
1.5360607E 02 -3.9460950E 02 4.4032866E 02 
2.7621669E 01 -3.7953695E 00 , 5 .  

8.3534667E 01 -1.4599849t 02 1.4978539t 02 
8.3519982; G 1  -l.Y465525€ 02 2.2243998E 32 
1.7994031E S I  -2.2881611E 01 0 .  
4.7173575E Si -3.0138064E 31 C .  

7.5913139E 01 -1.6209968E 02 l.hSZ0843E 02 
9.7452441E 01 -1.7385610E 32 1.3986435F 02 
2.7550907t 01 3.0179H25F 02 -1.7451488E 03 
4.5677220t C 1  2.9001653E 01 -2.1286572E 02 

l.1338067~ 02 -~.7563365~ 02 3.2236729~ 32 
8.93r39738t C 1  -i.4883254€ 02 1.0057819E 32 
2.LG21292E C2 -6.i713355E 02 7.2809483E 07 
3.2994393E 02 -1.lb02924E 03 k.2759626C 33 

5.0449929E 01 -9.6226J24E 01 1.1495402F 0 2  
1.2969246€ C2 -7.04Ci9472E 02 3.5276201E 32 
4.5429820~ 01 -5.3465325~ 01 n .  

A 5  

2.5281590E 01 
R.6066119E 0 C  
9. 
e.  

-1.439857?E n? 

4.26126445 0 2  
0. 

3.94488595 03 

-1.2218034E C2 
4.163J382t 0 1  
c. 
C. 

-1.0547119E 02 
-3.3811036E 171 

-:.095737@E O.t 

2.6922266i 0 1  
-7.7314388E 0 ,  
-1.741706lE p 2  

c. 

n 
3 .  

-6.29781625 (11 
-1.0064478E 32 

c. 
0 .  

-R.067C779E 01 
-4.5267699t C1 
1.2058252t C3 
'1 . 

-:.3398552E 32 

-3.0048872E 02 
-7.3792538~ r; 

$. 

-5.377R380E 01 
-1.621838lt C? 

0 .  

NCI. 
EMIT. 

0.113 
\C. 103 
"ie7; 
3 . e c 3  

0.16: 
O.223 
P.077 
C.914 

c.209 
0.368 
0.195 
"043 

C.24R 
0.506 
0.266 
9-12: 

(2.260 
0.550 
i.369 
C.lh5 

0.308 
0.645 
0.441 
0.245 

3.330 
r.685 
0.467 
C. 25@ 

C.358 
0.741' 
C.526 
r . 3 7 5  

0.373 
0.784 
0.573 

1.5045699f 02 -5.0874075E 02 6.3663517E 02 c,. 3.384 

EkERGY EMAX 
EYil./iO /ES 

0.0527 0.0639 0.963 3.908 
0.0087 0.800 

0.0874 0.976 
3.0693 C.929 

0.0033 0.402 
7.0223 n.733 

c l .1~90 0.98n 
0.1262 3.919 
0.0412 C.705 
5.0091 0.416 

p.1210 0.969 
9.1645 0.949 
3.04E7 0.555 
3.0:?9 C.372 

0.1323 r.983 
0.1772 3.938 
0.0603 0.631 
C.0169 7.389 

0.i330 0.97: 
9.1889 C.867 
2.0719 0.625 
0.0226 0.372 

0.1521 0.981 

0.0647 0.499 
0.0222 3.361 

0.2032 n.855 

n.i592 0.973 
o . z z z i  r . 853  
0.c7741 0.544 
1.0254 p.342 

0.1678 0.965 
0.2096 3.825 
0.0776 0.560 
C.C291 0.358 

I . 
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TABLE 3 9  

PROTONS I K I D E N T  DEI U 

NEUTRONS t M l T T E D  

E R I N  = 7 . 2 5 1  ( M E V j  

E 3  ANG. A 3  
( N E V I  i h T .  

A i  A2 A3 A4 A5 YO.  ENERGY E M A X  
E Y I I .  EMIT./EO /EO 

25 0 - 30 i . 6 b 6 6 5 7 5 t  0 ?  -1 .6189859E 0 2  5 .5100380E 02 -9 .1535387E 02 7 .4465536E 0 2  - 2 . 3 9 1 0 6 9 9 E  0 2  0.973 9 - 0 4 2 0  0 . 9 4 4  
30  - 6G -5 .0865701E-01 1 . 0 3 2 5 5 9 1 k  00 -5 .3010354E 0 1  1 . 4 2 5 6 8 2 7 E  C2 - 1 - 4 9 0 4 8 6 7 E  0 2  5 - 4 2 5 3 4 0 2 E  01 5 . 0 6 3  6 . 0 3 1 9  0 . 9 2 7  
6 0  - 90 -1 .8081104E O h  9 . i 6 4 9 7 1 0 E  01 -1.8887313E 0 2  1 .1104934E 0 2  3 .  0 .  0.012 0 . 0 0 5 1  0 .673 
9 0  -180 C. 0. 0. 0 . 3 .  C. < l .  

50 0 - 30 -7 .348551SE-01 -1 .2348180E CC -1 .Y211206E @ I  5.1251415E 3 ;  - 3 . 9 5 9 4 8 4 2 i  0 1  7 . 0 5 7 1 5 5 4 E  T O  3 . 1 1 9  0 . 0 6 3 5  0.976 
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9 0  -180  - i . l 1 0 9 6 3 0 E  0 0  -1 .9791500.E 0 1  1.1532526E 0 1  3. 0 .  0 .  C.010 0.0020 0 .470 

100 0 - 30 9 . 7 2 8 2 4 9 1 E - 0 3  - 6 . 1 6 2 4 7 6 4 €  0 3  -9 .0158522E 0 0  4 .6294494E 0 1  -4 .4261203E 0 1  1 . 9 3 9 6 1 9 8 E  01 0.171 0 .0822 0 .965 
30  - 6U 6 . 5 1 5 3 9 1 0 k - 0 1  -1 .7039526E 0 1  3.2038268E 0 1  - 2 . 5 8 5 1 3 6 5 E  0 3  -4 .9199293E 3 1  3.1647319E Gl C.251 0 . 3 1 6 2  3 .869 
6 0  - 9 9  2 . 8 2 1 6 8 4 8 E - 0 1  -2 .1349270E C 1  7 . 4 9 0 0 7 6 8 E  G I  - 1 . 5 4 2 3 0 4 5 F  0 2  1 . 0 3 8 0 1 5 6 f  3 2  0 -  0 .142 0 . 0 2 7 6  0 . 6 2 7  
9G - b 8 C  -9 .7807310E-01 - 2 . 1 C 9 6 4 9 6 t  0 1  6 . 5 6 5 6 5 3 0 E  0 1  -2 .0542216E 0 2  2 . 4 2 6 8 1 5 4 5  $ 2  0 .  0 .952 0.0078 0.389 

i 5 3  C - 3 0  1 . 2 5 5 4 4 2 4 t  00  -3 .1125585E O! 1.4143068E C2 - 3 . 2 2 3 7 4 6 4 i  '32 3 .5313464E C2 - 1 . 4 4 0 7 6 5 3 E  32 0 . 1 8 6  0 .0885 0.973 
3G - 62 8 . 7 9 6 d 1 2 3 E - 0 1  -2 .5580091E O i  i . 1 2 0 4 9 3 l E  02  - 2 . 5 1 1 9 1 0 6 E  0 2  2 . 6 3 2 0 9 3 6 t  0 2  -1 .C713226F C 2  t - 3 i 6  Q - 0 6 3 9  0 - 8 2 7  
6 0  - 9 0  i . 0 5 6 4 5 2 2 E - 0 3  - 1 . 3 3 8 5 4 9 i E  01 9 . 4 9 3 4 5 7 6 t  0 8 . 1 i E G 3 1 7 E  C1 -2.648139RE 0 2  2 . 1 9 1 8 6 3 7 :  0 2  0 . 2 1 5  0 . 0 3 8 7  0 - 5 9 8  
YO -180 - 6 . 7 3 3 3 5 5 6 5 - 0 1  -1 .4598074E 01 -2 .9828317E 0 3  1 - 5 8 9 3 a 8 4 E  C 1  0.  c .  0. lC8 3.0?28 3 .437 

200 0 - 30 1 .4436507E 00 -3.17R8416E 01 1 - 3 4 0 2 6 0 0 t  0 2  -2 .8153544E G2 3.0024C37E 0 2  - 1 . 1 8 3 7 8 1 4 E  0 2  0 .217 0 .0947 0 . 9 8 4  
3G - 60  7 . 1 6 4 7 5 1 4 t - J l  - 1 . 9 0 1 T 3 9 0 t  01 6 . 7 5 1 9 0 4 4 E  01 - 1 . 3 5 6 8 6 7 5 :  02  1 . 3 8 3 9 1 b 9 E  0 2  -5 .9517875E 01 0.385 0 .0982 0 .872 
6 0  - 90 Y . 9 5 4 1 8 6 7 E - O I  -3 .G774928E 0 1  1.4002505E 32 - 3 - 4 6 2 9 9 5 5 E  0 2  3 .6248296E 0 2  - 1 . 2 3 1 0 3 7 3 E  02 0 . 2 7 9  0 . 0 4 4 1  0 . 6 4 1  
90 -180  -6 .160338YE-01 -9 .5832944E 0'2 -7 .6090075C 0 1  3.1642648E 3 2  - 5 s C 5 4 9 0 6 4 E  0 2  0.  C.155 0 . 0 1 7 1  0 .396 

250 0 - 30  1.52117041E 00 - 3 . 2 8 4 6 7 5 9 t  0 1  1 . 3 2 2 0 5 5 l E  0 2  -2 .65C6193E 0 2  2 .5910762E C2 - 9 . 6 ; 5 3 7 5 8 €  Cl 0 . 2 3 8  0.1063 0.985 
3 5  - 6 0  6 . 1 6 3 6 0 4 3 t - C 1  - i a 2 5 5 1 8 8 3 t  0 :  - 2 . 2 7 6 7 4 2 l E  G O  1 . 1 9 1 2 2 0 7 E  62 -2 .2997846E 3 2  1 . 1 9 6 6 8 0 0 E  C2 3 . 4 4 2  0 . 1 0 7 i  0 - 8 7 6  
6 0  - 90 ? . 4 3 8 4 1 2 3 t  50 - 3 . 8 8 2 8 5 5 7 t  0 1  1 . 9 6 1 5 6 2 5 E  0 2  -5.C784838E 0 2  5 . 4 8 9 7 0 8 5 t  0 2  - 1 . 9 4 0 8 2 8 3 E  0 2  0.332 3.3452 0 .621 
9 0  -180  1 . 3 7 2 5 5 3 3 i  00 - 7 . 6 6 3 3 5 1 5 E  $3: 5 . 3 9 9 2 2 4 5 E  02  -1 .S920138E 5 3  - ! . 1 1 4 7 6 4 2 E  03 8 . 4 4 3 9 2 2 2 E  03 0.190 O.r)?b7 3 .309 

300 0 - 5i. 8 . 8 6 2 9 6 6 3 E - O i  -1.56124dOE 0 1  2.5933817E 0 1  - 1 - 2 5 7 7 0 3 7 E  G l  0 -  c. C.226 0 .0856 0 . 9 7 9  
3 0  - 6 0  1 .3506272E 00 -2 .9429137E G I  1.2459402E E2 -2 .45U3340E C2 2.ORC1478E 0 2  - 6 . 3 3 6 6 6 0 4 E  01 5 . 4 9 8  0 .1L49 9.855 
60  - 90 4 . 8 5 4 9 8 3 6 E - 5 1  -1 .2928565E G 1  5 - & 0 ? 4 5 8 2 E - C 1  1 - 2 6 1 7 0 7 5 E  0 2  -3 .5643844E 3 2  2 . 8 2 3 1 7 0 5 6  C2 0 . 3 6 4  0 . 0 5 5 8  3.557 
90  -160 1.1024846E 0 0  - 5 . 6 4 1 7 9 7 9 t  01 3.6697996E C2 -1 .2045704E C 3  1 . 3 7 0 3 5 4 1 E  0 3  0.  0 .250 0 . 0 2 2 5  0 . 3 7 4  

350 0 - 30  Y . 3 1 1 3 3 5 l k - 0 1  -L.35'?;417E 0 1  2.3169535E 31 -8.568ACO2E 30 9. ') . 3 . 2 7 7  0 . 2 0 4 3  0 . 9 7 4  
3c' - 60  1 . 3 7 3 5 5 7 8 i  00 -3.1690567.E 0; 1.3926852E .?2 - 2 . 6 7 0 2 5 3 4 k  32  2 .6758331E 1 2  - 9 . 4 7 2 8 5 4 : E  C ?  " 4 9 8  ? . : i 7 6  0,838 
6 3  - 90 1.0877660.E GO -2 .0158040E 01 4.1161931E 01 -3 .742561GE 31 0. n. 0 . 4 7 5  3 .0603 0 . 6 1 1  
9G - 1 8 0  9 . 3 8 1 3 3 9 1 ; - 0 1  -3 .9546486E 31 1.513272715 0 2  - 1 . 9 2 5 9 7 3 7 5  $ 2  - 6 . 9 0 h J b 1 2 E  0 2  i . 4 7 7 8 3 1 6 E  C 3  C.287 n .0223 0 . 3 5 5  

4 0 0  C - 30 1 . 6 7 1 2 8 2 6 t  0 0  -3 .534182YE 0 1  1 . 6 2 3 2 1 1 1 E  0 2  -3 .6922915E 0 2  3.90r19038E 0 2  - 1 . 5 0 3 0 2 3 3 E  0 2  0 . 2 8 5  0 . 1 1 7 0  3 - 9 7 4  
3 0  - 6 6  1 . 6 3 6 9 0 5 2 t  0d -3 .6643405E 01 1.9258709E 32 -4 .9139866E 2 2  5 .7564641E 3 2  - 2 . 5 3 4 2 4 8 9 E  0 2  5 .566 ' I s 1 2 0 6  0 . 7 8 6  
60  - 90 1 . 1 2 1 0 0 2 6 E  00 -4 .6345307E Oi 3.0533497E C 2  -1 .0374144E C3 1 . 5 9 1 4 1 2 7 E  3 3  - 9 . 0 2 9 8 1 3 R t  0 2  C.488 0 .0616 0 . 5 8 1  
9 0  -180 9.5213930E-G1 -4 .3484472E 01 2.4023769E 0 2  - 8 . 1 6 4 7 1 5 3 E  C Z  i . 1 6 0 2 1 4 5 E  0 3  0 -  0 . 3 1 9  0 .0223 0 .323 
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C . l h l  
? . I : ?  
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0.507il 0.573 
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?.:716O 2.633 
C!.6048 0.424 

0.5386 0.977 
C,0+58 C.B6? 

C . 9 0 7 C  0.383 
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0.3258 0.425 
0.0112 0.293 

3.0581 o.-?M 



TABLE 41 

NEUTROhS LNCIDENr O N  U 

kEUTROFlS E Y  I T T E D  

E h I V  = 7 . 2 5 1  ! M E V )  

EO AMG.  
I Y E V )  I N r .  

25 0 - 30 
30 - 6 0  
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30 - 6 0  
6 0  - 90 
9 0  -180 

100  0 - 33 
3 0  - 6 0  
6 0  - 9 3  
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150 0 - 30 
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90 -180 

2 0 0  0 - 30 
33  - 6 0  
6 0  - 9 0  
9 0  -100 

250 [I - 30 
36 - 60 
60  - 90 
9 0  -18C 

3 0 0  0 - 30 
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6 0  - 90 
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3U - 6 0  
6 0  - 9C 
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400 0 - 30 
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6 . 0 9 2 9 3 6 2 E - 0 1  - 1 . 2 2 6 4 2 7 9 €  3 1  
1. i 9 6 9 1 9 6 E  51  -1 .4128167E 0 2  
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-1.3 374373E-01 - 3.21 5 2 2  75E 0 i 
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- 1 . 5 2 6 1 8 9 0 :  110 3 . 8 7 1 7 4 8 0 t  01 
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1.3960429E 00 -2 .1300163E Gi 
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l . l t j 6 6 3 8 9 E  00 - 2 . 5 6 9 0 5 3 7 E  0 1  
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5 . 4 4  I 3  2 I O E - 0  1 - 7.9 8 29 6 D U E  0 C 
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1 . 4 3 7 i L 4 7 E  30  - 8 . i 4 1 5 5 6 3 E  0; 
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1 . 6 8 8 7 7 9 9 5  0 0  - 4 . 5 3 2 5 i 6 2 E  C 1  
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-8.600Cl577E 01 1 . 7 2 6 1 2 5 4 E  3 2  - : . 5 7 0 3 4 9 3 E  07 4 . 5 2 1 9 7 1 8 E  01 0 . 2 2 0  
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1 . 8 8 0 2 6 3 1 E  31 - 9 . 0 6 8 5 0 5 5 5  0 3  -1 .3694666F 3 1  9 . 0 1 4 3 2 7 6 E  DO C,.354 
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8.755437OE 01 - 1 . 7 t 2 7 8 5 7 E  0 2  1 . 8 4 6 6 4 2 9 E  0 2  - 7 . 6 6 2 8 3 9 1 ?  C 1  0 . 2 5 0  
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1 . 2 0 6 3 2 7 8 t  0 2  -2 .6690478E 0 2  2 .6414152E 3 2  - 1 . 0 4 3 7 5 h 9 E  3 2  C - 5 6 7  
1 . 6 1 8 1 5 4 5 E  02 - 4 . 8 3 3 9 7 1 9 E  9 2  6 .3870482F 0 2  - 3 . 1 1 6 1 1 5 5 F  i77 0 . 3 6 0  

-9 .0410018E 3 2  6 . o 5 3 6 1 1 4 E  0 3  - 2 . 1 3 1 1 1 1 2 ?  0 4  2.404YkIOlE Q4 n .163 

6 . 3 9 4 5 3 1 7 E  31 - 1 . 4 1 1 7 5 4 6  07 1 . 6 4 6 4 9 7 3 E  9 2  -7.18Cj7742E 31 C . i f i 8  
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3 . 1 0 9 1 3 9 4 E  0 2  -1 .0717143E Cl3 1 . 5 3 1 2 2 7 0 F  0 3  - 7 . 8 5 1 0 9 8 3 f  0 2  ‘2.566 
6 . 1 4 5 1 H l Z E  0 2  - 3 . 6 7 6 1 2 8 4 t  0 3  9 . 3 4 0 8 2 5 H t  1 3  -t3.55.18589C C3 0 . 3 7 9  

1 . 9 7 3 5 1 2 : ~  0 2  - 5 . 5 9 6 6 ~ 3 3 ~  132 7 . 0 1 5 9 2 3 1 t  0 2  - 3 . 5 5 7 1 2 ; 4 ~  0 2  c.520 
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P R O T O N S  I N C I C E N T  3N Xd 
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300  - 1 . 6 l l 8 l 8 8 E  131  
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1.9597206E 01 -3.9846973E 02 2.0372102E 03 -3.6535755E 03 E. 2. 188 

1.1677912E 01 -2.230843lE 0 2  9.1310260E C2 -1.3218269E 0 3  C. 2. E29 
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0.c750 

C.2632 
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i r E v i  
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I 00 
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C. 
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A2 A5 A4 

0. 0. 0. 
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A3 A4 

9.2737155E 53 

2.62995 I5E 0 3  

I .274O335€ 0 3  
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5 . 8 9 0 a m i ~  0 2  

5.883561 3E 0 2  

5.2548364E 0 2  
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- 2 . 6 9 3 7 ~ 5 ~  0 4  

-6.4407834E 03 
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-I .27 12402E 03 
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- 6 . 3 a 6 2 7 5 8 ~  0 2  
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A5 hlc * 
EMIT. 
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- 5 . 3 5 2 0 e l t E  E4 0.CS9 
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0. 

0. 

0. 

G. 

0. 

0. 

C. 

0. 

0. 

n. 
0. 

0 .  

0. 

C. 

A5 
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0. '46e 
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EMIT. 
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0.0329 
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0.145 
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0.086 

0.070 

0.059 

0.4353 

0.046 

ENERGY E C A X  
EMIT./E? /EO 

0.0939 0.179 

c.ca70 0.120 

0.C812 O.OB2 
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0.0587 0.050 
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c.c462 0.035 

O.C45C! 0.032 

0.0419 0.029 

. I38CC 

.0680C 

.C4467 

.03300 
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.!I2 I 3 3  

.C I 8 2 9  

. 0 i 6 0 0  

E C I h  
/ E O  

0. 

9. 

0. 
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c. 

0. 

0. 

0. 
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I 05 
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A @  
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253 -3.1714452E D I  
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E V A P O Q A T I C h  Pi lLTONS E M I T T E D  

A2 A3 A 4  

c. 0. I1 . 
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T A e L f  6 @  

PROTCIvS I R C I C E I U T  ON CR 

EPlN if 2.659 I M E V )  

PROTChS E M I T T F D  

E0 A N G .  
( M E V )  I h T .  

25 3 - 18'3 

50 0 - 189 

too 2 - l e g  

150 3 - 183 

200 2 - I C 2  

250 0 - I83 
300 o - 1 3 3  

350 3 - 183 

403  D - 180 

EO AIUG. 
( M E V )  IhT. 

25  o - i a o  

55 3 - 130 

103 0 - 180 

153 I: - 18J 

200 c; - 182 

25c1 G - 192 

300 0 - IPC; 

350 C! - 162 

400 3 - i e c  

A i  

9.3896375E-3 I 

I .  5852754E JC 

2.18F7C87E Oi 

2.355b166E OC 

2.4193C34E 0: 

2.5727778E 0 C  

2.7297419€ O r  

2.@019136E 3C 

3.0062118E 0'2 

A t  

2.60 1 8752E-0 I 

I . 4 e e 6 4 4 9 ~  or 
2 . 1 7 9 7 6 5 5 ~  nc 
2.18C56lZE 3 C  

2.4759582E 30 

2.7955738E OC 

2.9C556CPE 811 

2.7336714E JC 

2.784512CE OK 

A I  

-I. ~ 7 9 6 7 9 7 ~  n t 
-I. 8743344E 0 I 

-2 . l4 i5631  E 01 

-2 .33572625 01 

-2.2354812E 01 

-2.2849343E c11 

-2.80991 6UE g l  

-2. E l  271 92E %I 

-3 .  1989476E 31 

A I  

-5.9717942E 30 

-1.5618525E Ol 

-2. I34932 I E 0 I 

- i .  5757641;E D l  

-2.I.53427bE O!  

-2.9513895E 01 

-2.$011835€ 01 

-2. G742860E 0 I 

-2. I 1261 44E c1I 

A2 A 3  

3.1368030E 31 -6.2274776E 01 

8.3721 l 2 6 E  01 -2.OC53744E 0 2  

8.4762266E O l  - I  ,7664775E 0 2  

1.1291622E 02  -2.30964RBE 0 2  

9.1857691E 01 -1.6914235E U2 

8.7858227F 01 -1.6810699E 0 2  

1.3574170E 32 -3 .1510156E 0 2  

I .3551859E 02 -3.1392797E 0 2  

1.574554IE 3 2  -3.6594675E 0 2  

NEUTRONS E P I T T E D  

A 2  A 3  

1.4955847E 81 

6.25t4184E 01 

8.0389266E 71 

3.7362919E 31 

8.3537493E 91 

l .3810880E 3 2  

1.2719641E 02  

5.7755103E 01 

5.5101 1 0 6 ~  (11 

-3.1358371E 111 

-1.502327lE U2 

-I.W326921E 0 2  

-4.2865 10 I E 0 I 

- I  . F J O Y S P U ~ E  c 2  

-3.2923669E 0 2  

-2.8965699E 112 

-7.46764G@E [!I 

-6,5927030E 3 I 

A 4  

7.0854E27E 01 

2.277C191E G2 

1.7983294E C 2  

2.4633146E C2 

I . 8 s s 4 1 r e c ~  c 2  

1.534Ce73E 02  

3.33891'39E C2 

3.3177759E 02  

3.87Je702E C2 

A 5  

-3.3147606E 111 

-9.6359335E tl 

-7.C'83E58E C! 

-9.925 I399E E t  

- 6 . 9 1  16347E C t 

-5.355e535E C t  

-1.3C57192E C 2  

-1.2931034E P 2  

-1.5118418E c 2  

A 4  A S  

NO. 
E C I  T. 

c .35c  

0.584 

0.925 

1.138 

I . 2a4  

1.414 

I .491 

I .6G3 

1.712 

hO. 
EPIT. 

0.271 

C . 5 1 8  

0.765 

c. 938 

1.092 

1.166 

1.273 

I .32u 

1,3&7 

E N E R G Y  E Y b X  
E F I T . / k C  /EL 

c.1470 0.962 

0.2231 0.973 

0.3184 3.983 

0.3757 0.977 

0.4146 0.992 

0.4533 0.985 

0.4599 0 .990  

0.4868 c .989  

0.5215 3.991 

ENERGY E V A X  
E C I T . / E C  / E C  

0.1119 0 .968  

0.1769 0.967 

0.2198 0.974 

0.2685 3 .981  

0.2930 0.981 

0.3C24 0.979 

0.3151 0 .983  

0.3C82 0.990 

0.2909 C.988 



TAE!CE 6 9  

NEUTRONS INCIDENT ON CR 

EMIk  if 2.659 ! f l E V )  

P R O T C N S  E W I T T E D  

ELI A F I G .  
(NEVI  I N T .  

25  0 - 183 - 
50 S - 1 8 3  

100 L - I83 

150 i, - 1f iG 

293 0 - IhS 

250 3 - 1130 

300 ;3 - 180 

353 3 - 185 

.trio 0 - 183 

EO AhUG. 
(MEVI I h T .  

25  0 - l f i3 

50 o - l y e  

100 3 - 18S 

150 0 - l 8 i l  

200 2 - l 8 i l  

253  U - IRC: 

300 3 - 1.33 

350 3 - l R C l  

400 3 - 190 

A C  A I  

1.3013983E-02 -2.0492006E O C  

1.3755776E OC -1.4632903E 01 

1.79C1913E 03 -1.5956969E 01 

2.37Ci 135E 3C -2.6705302E 31 

2.4223463E O @  -2.6336825E L'I 

2.4769272E OC -2.52541 73E 01 

2.7526450E OC -3.2227865E 01 

2.6ei6736E 3C -2.8185713E 01 

2.37.tbE13E CC -1.4654797E 01 

A C  A I  

I. 2078986E 0: 

I . 3 8 ~ 3 & 5 2 €  3 L  

2.2454714E OC 

2 .43@1583E OC 

2.6597579E OC 

2.7334549E 07 

2.9191548E oc  

2.SP69703E 0C 

3.079974CE J C  

- I .B317L89E JI 

-9.7624897E OC 

-1.9373415E 01 

-2. C765373E 01 

-2 .41941 12E 0 :  

-2.38471 73E Z !  

-2.5177219E 31 

-2.7528225E 01 

-2.7972437E 01 

A2 A3 A 4  A 5  

-8.0745571E 00 

4.7575402E D l  

4.2729509E 21 

1.457i523E 22 

I.C9946U2E 0 2  

I.OJbR772E 0 2  

$ . 5 2 6 l  177E 02 

l . iU62907E 52  

2.2842793E 31 

I .  199926 I E 0 I 8.5560937E 00 

-1.0093335E C2 1.116011lE C2 

-6.2463135E G I  4.5913314E C 1  

-2.6205065E 0 2  2.7932903E C2 

-2.4Ck5413E 0 2  2.4953383E 02 

- 2 . ~ 4 2 7 e 1 7 ~  0 2  2 . 2 8 0 ~ t 6 4 ~  c z  
-3.5645305E 0 2  3.7769637E 02 

-2.5192391E E 2  2.434463CE C2 

-L . I979034E CI 0 .  

A2 

NEUTXCNS E M I T T E D  

8.832512iE 21 

2.5097128E rll 

7.2236424E L l I  

8.4270822E 31 

1 .  I 0 7 0 4 5  i E 0 2  

9.8728962E 71 

I.G800094E 32 

I .2401677E 02 

1.2767413E 112 

A3 A 4  

-2.1808109E E 2  2.5I21820E E2 

-4.6879245E 01 5.6859154E 01 

- I  .424267RE C2 1.4JOe7i7E C2 

-1.8462643E 0 2  3.9972717E E2 

-2.5835577E C2 2.8094141E E2 

- !  .9994229E 0 2  I .8757lU5E C2 

-2.34129O6E 0 2  2.374b457E E2 

-2.727427RE 0 2  2.7788115E C2 

-2.8855293E 0 2  3.32709Q9E C2 

-1.4C79815E 01 

-4.eiC6350E CI 

-1 .3e l5107E 01 

- I. 1 i 7 6 2 5 9 E  02 

-9.6e94652E CJ 

-8.5931 132E C i  

-1 .432t276E 02 

-8.522590bE 01 

c. 

A 5  

- I  .0783593E C2 

-2.9e68C45E C I  

-5.56e6761E 03 

-8.3Ce155IE C I  

- I .  43373: O E  02 

-6.5E28C58E C 1  

- a . 9 7 2 3 4 C 2 ~  0 1  

-I.C55C@bCE C2 

-1. iPC8930E 9 2  

NO.  
E C I  1. 

0.239 

0.414 

0.630 

0.788 

E!. 865 

0.968 

f .cc5 

I . c57  

1.13E 

hC. 
ECIT.  

0.415 

U . 6 9 4  

I .097 

1.312 

I . 4 9 8  

1.615 

I .793 

1.05C 

I .941 

EhERGY EP4X 
ECIT./EG / E O  

0.0969 0.954 

0.1341 0.957 

O.1052 C.976 

0.2207 0.976 

0.2362 0.981 

0.2552 0.987 

0.2435 C.984 

0.2606 0.989 
u.) 

C.2661 0.98s 0 

EhERGY E P e X  
E P I T . / E O  / E O  

0.:742 0.946 

0.2524 0.967 

0.3762 0.978 

0.4274 0.978 

3.u69G G.983 

C.4988 0.984 

0 . 5 3 5 s  0.986 

0.5506 0.989 

0.5552 0.9@8 



ED ANG. 
I P i E V )  INT. 

2 5  s - 183 

5E 2 - 180 

IO0 'J - 183 

IS2  0 - I 8 3  

200 3 - I 9 2  

253 S - 183 

300 2 - 183 

353 3 - If33 

4C3 R - 180 

EO AQG. 
( M E V )  I N T .  

2 5  0 - 18ri 

50 0 - 18J 

IO0 G - 193 

I S 0  il - 183 

200 0 - 180 

250 3 - 18D 

300 9 - I80 

353 D - l d i l  

400 3 - IS0  

A C  A I  

1.3626693E O t  

I. 2594S84E 30 

1.9689415E DC 

2.34321ICE 0c 

2.3144334E 3C 

2.6C43327E GC 

z . e c 7 7 3 4 7 ~  x 
2.820bC49E i3C 

2.9495882E 0C 

- 1 .  6436592E 01 

-1.1905631E D I  

-1.6243343E 01 

-2. 1996438E 01 

-2.C441355E 01 

-2.5488543E 01 

-2.93 I 5 6 2 4 E  U I  

-2.7738464E 31 

-2. 96p'5651 E 06 

AC A I  

I .  9229358E 3C 

I -09C50 I TE OL! 

2. l 399404E 0C 

2.589Y32PE DE 

? . ~ ~ s % c c ~ E  ac 
2.9 I2544eE O C  

ZsF4F344l8E 3': 

2.7C32574E OC 

2.5222106E 01 

-7.8925771 E 00 

- 1 . 7 4 7 8 8 3 3 ~  a i  

-2.3854551 E 31 

- l .77FYUl2E 31 

-2.7827f 30E 31 

-2.71 46478E 01 

-1.52CSl 12E CI I  

T A e L E  7 0  

PROTONS INCIDENT GN CU 

EMIN X 3.C667 ( M E V )  

PROTONS E%lTTED 

A2 A3 

5 . 6 9 0 3 1 6 2 ~  3 1  -I . 2 2 3 a 7 9 1 ~  0 2  

3.450023iE 01 -5.9C34296E 01 

5.3037182E c1I -9.98953716 01 

9.1083243E 01 -2.0835626E 0 2  

7.9553692E 01 -1.5993177E 02  

1.1213866E 02 -2.4716652E 0 2  

1.4052096E 0 2  -3.2370732E I22 

I . 2 7 7 9 5 0 5 ~  02 - 2 . a 8 2 1 1 7 6 ~  02  

1.3998254E 02 -3.1972614E 0 2  

NEUTRCkS EMITTED 

A 2  A3 

-1.3660369E 0 2  2.9301365E P 2  

1 . 7 6 4 a 4 2 9 ~  a i  - 4 . 2 1 3 5 4 6 3 ~  0 1  

5 , 0 0 6 5 4 7 6 ~  2 1  - R . s I ~ ~ ~ E  a i  
9. I 964759E 01 - 1  -8951 i 2 9 E  02  

4 .370214 tE  01 -4.9934347E 01 

1 . 1 4 6 l 4 1 l E  02 -2.484739SE 0 2  

1.7226552E 3 2  - I  .N243!J3E 02 

2.2555520E SI -1.1127665E 01 

A4 

1.4037438E C2 

5.2650508E CI 

9.9051334E E !  

2.3391389E E2 

1.5493593E c 2  

2.554914lE 0 2  

3 . 4 0 6 9 7 8 5 ~  e2 

3.0163189E 02 

3.3434e04E C2 

A4 

-2.7694565E C2 

5.8853125E C I  

6.803245CE C 1  

1.8624223E 02 

Z . C J E ~ ~ C Z ~ ~ E  t i  

2.5334307F C2 

1.7142399E t 2  

0.  

A S  

-6.4C48231E CI 

- i .9148614E 01 

-3.9726135E 01 

- 9 . 9 2 9 0 8 3 9 ~  e i  

-5.7016454f CI 

-9.8F74123E CI 

- I  3236334E 0 2  

-1.1371I45E c 2  

-1.2e97968E C2 

A5 

9 . 4 t 2 4 e 1 5 ~  CI 

-3.C419318E 01 

-2.4E17453E GI 

-8.8F4148bE C I  

e. 

-9.5862174E P I  

-5.5F7CF97E a i  
0. 

F;C. 
€PIT. 

0.295 

12.525 

0.871 

I . C 4 l  

I . 2Gl  

I .384 

I .454 

1.567 

1.657 

KO. 
€ ) / I  7. 

0.274 

0.490 

e.785 

1 .EL3 

I .E99 

1.216 

I .3c7 

1.417 

2.8022459E 3: -1.6345734E 31 2.65343IOE 01 -1.463579ZE 01 0. c. I .473 

ENERGY E P b X  
f(UIT,/EO / E C  

0.1232 0.945 

0.2CII 0.974 

0.2929 CI.980 

0.3352 C.977 

0.3896 0.988 

S.42f!l 2.988 

0.4415 0.985 

C.4755 0.988 

0.4935 0.991 

E N E R G Y  E Y P X  
Et'IT./EU /EO 

E.1135 0.939 

0.1660 0.963 

0.2300 0.978 

0.2718 C.990 

0 . 3 ~ 1 1  0.984 

0.2965 0.984 

0.3196 0.989 

0 . 3 1 6 9  P.WI 

0.3C83 0.978 
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TaeLE 7 2  

PROTONS IKCICENT ON HU 

E V I N  # 4.243 ( N E V I  

P R O T C N S  EMITTED 

ED ANG. 
(k!!EV) I N T .  

25  3 - 193 

5 0  Ci - I83  

103 0 - 183 

150 o - 1 8 3  

2 0 0  D - I 8 3  

250 2 - I 8 0  

3ao D - I R O  

350 Ci - I80 

400 3 - I 8 U  

EO A'LG. 
(WE")  INT. 

25  0 - 180 

5s 3 - 183 

l oa  D - 180 

i s o  5 - i a o  

20a 8 - 1813 

253 3 - I83  

soti o - 1s.0 

353 3 - 180 

402 3 - 180 

A3 A I  

8.9529793E-'2 

I. 51 38248E DC 

2.3373C91 E OC 

2.6135435UE ai: 

2.3Ce6171E ?'I 

3.0272696E OC 

2.796 I C 7 9 E  3C 

3.: I e 7 e 3 7 ~  uc 
j . I JU9483E 2C 

I .  594531 3E 3C 

- 1 . 5 7 7 3 6 6 1 ~  r i  
-2.451 3238E 31 

-2.8233432E 31 

-2.1245636E 31 

-3.32C9622E 31 

-2.7990316E 31 

-2.993,J868E 31 

-3.3049722E 3 I 

a c  A I  

7.2191CICE 

I ,9722747E- 

2.2737314E 

2. b2Cb823E 

2.5tC2025E 

2.9991359E 

3. I 394 62CE 

3.282845CE 

A2 4 3  

-3.6809368E 0 I  

5.2651497E 01 

l.!l270600E 3 2  

1.2377808E 3 2  

9.5576798E 01 

I .5585029E 32 

I .2579413E 02 

I .3462143E 02 

I .568232?E 7 2  

9.7416440E 01 

- 1  .368260RE 0 2  

-2.2618529E 0 2  

-2.7181766E 0 2  

-I .9@86322E 0 2  

- 3 . 5 3 8 6 3 3 4 ~  a 2  

- 2 . 7 8 7 8 3 2 3 ~  0 2  

- 2 . 9 8 4 0 9 1 4 ~  a 2  

- 3 . 5 0 7 2 8 9 4 ~  c z  

NEUTRCNS E M I T T E D  

a2 A3 

3.7927740E 5 2  

-5.6402806E 31 

5.5163723E 31 

V.4717762E 31 

5.4225640E 31 

I - 1 5  I4969E 0 2  

1.164987RE 02 

1.3039630E 9 2  

-7.6425195E 0 2  

I .35?7!96E 0 2  

- I  -0379058E 0 2  

-2.0819733E 02  

-6.117565DE 01 

-2.5C32949E 0 2  

-2.488292 I E C 2 

- 3 . 1 3 8 4 8 5 ~ ~  a 2  

A 4  A5 

-9.7297485€ CI 3.22418C5E et  

I .144e408E 0 2  -4.e719236E C l  

2.3722361E C2 -9.3639413E CI 

2.8104779E @ 2  -1.C5227CCE C2 

2.0454162E C2 -7.8345953E CI 

3.704C54eE C2 - I  .4?t!@278E C2 

2 . 8 7 2 i e 3 t ~  e 2  - I . I C ~ C ~ ~ D E  e2 

3.0671247E C2 -1.1733226E C2 

3.721C166E C2 - 1 . 4 3 9 6 l l R E  C2 

A4 

7.6419474E C2 

-1.322OC50E 02 

1 .E74CF47E c2  

2.1844665E 02 

3.1315245E 21 

2 . 5 2 9 6 6 3 8 ~  0 2  

2.5068412E C2 

3.2983691E 0 2  

A5 

-2.829C673E 02 

4.4667599E C I  

-4.4757239E C I  

-8.556i223E C I  

n. 
-9.4759953E CI 

-9.4304903E 01 

-1.2ECC217E C2 

NO. 
EHIT. 

0.2Q8 

c.434 

D.737 

12.938 

1.149 

1.275 

1.359 

1.488 

1.555 

NO. 
E C I T .  

0.226 

0.415 

0.716 

0.934 

I .E60 

I .24C 

I .304 

I .4L8 

3 .334574 lE  Sc! -2.9881852E 31 l . lb82555E 02 -2.2923299E E 2  2.0200806E 02 -4.3260790E 51 1.521 

ENERGY ECbX 
Ei-'IT./EC / E G  

0 - 1  1 6 7  (1.960 

C.1726 C.974 

0.2486 0.980 

0.3G71 0.981 

0.38613 0 .986  

0.3782 0.977 

0.4145 0.974 

0.4194 0,983 

0.4339 0.983 

E k E R G Y  E C b X  
EYIT./EC I E C  

0.0974 0.935 

0.1519 C.962 

0.2169 0.976 

0.2546 3.980 

0.2955 0.981 

C.2907 0.976 

0.2844 0.980 

0.3CS3 0.977 

0.3223 0.987 



TAeLE 7'3 

NEUTRONS I ' dC IOEhI  C N  RU 

EMlM # 4.243 ( u l E V )  

PROTONS E Y I T T E D  

E3 ANG. 
( C E V )  I N T .  

25  3 - 18ii 

50  0 - 
I O 0  J - 183 

150 C - 180 

220 i - I 8 0  

252  0 - I 8 0  

j o n  CI - I R ~  

350 C - I 8 C  

400 C - 162 

E3 ANG. 
( N E V I  INT. 

25  b - 180 

50 0 - I R U  

100 > - I 8 3  

150 e - 1 8 9  

205  Ll - 180 

250 J - 1 R 3  

300 ci - I 6 2  

350 0 - I h3 

A C  A I  

-1 .3304?ClE 3C 

1 . 1 5 5 6 1 0 2 ~  3c 

i .0304628E O C  

2.C69476ilE Z C  

2 .  C I58372E OC 

2.19958576 0C 

2.2376514E 31 

2.80C5C95E 32 

2.9043@85E 3C 

1.8254456F 

- I  -3465720E 

- I .  09388495  

- I .  8632 I A 5 F  

- l .3235356E 

-1.4340309E 

-I. 40L5135E 

-2.7434330E 

-2.89506Gl E 

4' A I  

-2 .0671363F C2 1.981 I525E 

I. 743n793E Ci -I. 4533498E 

2.1207515r U C  -1.4897514E 

2.5667528E rTii -2. C6073 I I E 

2.7955959E 3C -2.241223CE 

3.C335237E 3 C  -2.57'5k61 E 

3.1724093E 3: -3.C479952E 

3.3;86852€ 3C -3 .26241 8 5 f  

01 

01 

%I  

01 

U I  

01 

01 

G I  

01 

21 

G I  

G I  

01 

01 

31 

31 

01 

A2 

- I  .2933442E 0 2  

4.3UU3771E 94 

3.7140606E 03 

5.6870667E 01 

I .9216529E 31 

2.2808788E El1 

2 . 0 5 ~ 2 4 ~ 1 3 ~  0 1  

i .C414784E 32 

l .1505621E 2 2  

A3 

3.C15J669E 0 2  

-9.5349535E 0 1  

3.5133218E 01 

- l . l l 8 9 4 1 8 E  0 2  

-9.6691 k O O E  30 

-1.2634897E C I  

- I  .0547735E 0 I 

-2.125219FiE 0 2  

-2.35339485 0 2  

NEUTRCNS E M I T T E O  

A 2  

-7.7102813E 21 

4. 3607476E 0 I 

%.39!4691E CiI 

8.1199155E '31 

8.R7228AOE 21 

l . 3485071E 5 2  

I .443308irE 52  

1.4356677E 0 2  

A3 

i .  1277726E 0 2  

-7.8620070E 3 I 

-7.51 I !  352E 01 

-1.7153231E C2 

-I .8882578E 0 2  

-2.1492:46E C2 

-3.324.8534E 0 2  

-3.31 1 3 8 1 0 ~  0 2  

A U  A5 

-2.9317532E 

1.0696507E 

-5.2643334E 

1.2U38551E 

0. 

0. 

0. 

2.0821779E 

2.263574kE 

0 2  I.CC31124E c 2  

C2 -4.7237982E 01 

CI 2.IC53482E ? I  

C2 -5.12723C8E CI 

0. 

cl. 

c. 
C2 -7.7C28499E C i  

C2 -8.1398C09E C I  

A 4  A 5  

410 L - 18; 3.37C7F11E 3C -2.F976802E 0; 1.3273535E 2 2  -2.91736C9E 0 2  2.9687633E C2 -1.1237@52E C2 2.225 

NO. 
E C ! T .  

@. I68  

0.306 

C.52C 

3.642 

0.771 

U.891 

C.929 

0.99c 

1.086 

K C .  
E P I i .  

3.3C8 

3.586 

G.956 

1.269 

1 . U 7 6  

i .650 

I .  7it9 

I .927 

E N E R G Y  E C P X  
EF'lT./ES /EC 

3.G746 0.953 

0.1102 0.959 

0.1574 0.980 

0.1772 C.97E 

0.1978 0.97E 

0.2!67 0.971 

0.2148 0.984 

C.2135 0.971 

0.2323 0.995 

EhERGY E P b X  
ECIf . /EO /EG 

0.1444 0.964 

0.2310 0 . 9 7 ~  

2.3210 U.974 

o . u ~ a 2  3.982 

0.4411 0.977 

0.4673 R.969 

0.4985 3.979 

0.527i  C!.9fE 

0.521k4 0.986 



TABLE 711 

PROTONS I N C I C E h T  ON C E  

E M I N  # 5.181 ( M E V )  

P R O T C k S  EMITTED 

A2 A3 

-7.8134155E D I  l .5712432E 0 2  

1.2635737E 3 2  -2.8861737E 0 2  

9.1995434E 01 -1.9497684E E 2  

I -2477824E 0 2  -2.IE97047E 0 2  

I .C732609E 0 2  -2.23Sl735E 0 2  

I . 0 5 a 9 6 3 9 ~  0 2  - 2 . 2 2 9 7 6 3 7 ~  0 2  

I -9227925E '31 -1.3C77302E O !  

1.2182523E 0 2  -2.52458726 0 2  

1.5388023E 0 2  -3.5599405E 0 2  

NEUTRCNS EWITTED 

A2 A3 

- 2 . 5 9 7 9 8 7 9 ~  3 2  5 . 6 ~ 1 7 6 2 6 5 ~  0 2  

4.6730499E 31 -9.8828199E 81 

4.9313333E 01 -7.4616608E 01 

1.0758323E 3 2  -2.3284169E 0 2  

1.2803990E 02 -2.877Cl0176 0 2  

2.S694767E 01 -I .13099544E 0 I 

1.1902223E 52 -2.4704868E 0 2  

2 . 4 3 6 3 7 2 6 ~  3 1  -I - 2 4 4 3 ~ 9 4 ~  a1 

Y 

EO AhG. 
( M E V I  I N T .  

2 5  0 - 189 

50 D - 183 

100 c - le0 

150 c; - 180 

2 0 0  3 - 182 

250 il - l R G  

500 3 - 180 

350 U - 180 

4013 0 - 183 

EO ANG. 
(MEVI INT. 

25  i? - 183 
53 c1 - I 8 0  

I00 0 - 189 

150 o - r e o  

2 0 0  0 - 190 

250 O - IBU 

300 D - I 8 0  

350 0 - IHO 

A C  A I  

-I  .4568756E 0C 

2.4394864E OD 

2.2288820E 00 

2.5131664E 3C 

2.6362371E O C  

2. C627eS9E 3C 

2.2885566E O C  

2.9774483E SC 

3.CtlCl913E JC 

I. 42r7781  E 01 

-3. C03983i  E 3 I 

-2.3437558E 01 

-2.6607899E 31 

-2.6343343E D l  

-2.592059GE 01 

-I. 2 2 7 7 5 0 0 ~  rl I 

-2.89C2163E i) I 

-3.2325991 E 01 

A0 A I  

-3.7295424E OC 

I .  6 I 9 8 6 7 4 €  13C 

2.3739879E 7P 

2.94: l 5 6 2 E  32 

3.1399618E 30 

2 . 6 5 0 5 7 5 5 ~  nc 
3.3403775E 3 3  

2.9414532E 3C 

5.0095726E 0 I 

-1.4851999E 01 

- I .  8390504E 3 1 

-2.73232 I BE n i  
-3.0093947E 01 

- l .44!?95lbE 01 

- 3 . ~ 1 3 2 2 1 8 ~  9 1  

-1.6153319E D I  

A 4  4 5  

-1.3259603E 

3.2 l 2 9 3 8 2 E  

2.012C671E 

2.7701 l 4 4 E  

2.187236TE 

2.2172359E 

0. 

2.4216253E 

3 . 7 5 2 e 7 8 2 ~  

E2 3.7222117E C I  

0 2  -1.3545023E C2 

c 2  -7.924CC02E CI 

C2 -I.CCBC14GE C2 

e2 - 8 . 0 6 3 9 3 9 3 ~  CI  

e 2  - 8 . 2 3 5 7 e 3 3 ~  e1 
0. 

c 2  - 8 . 6 ~ 2 a c 0 7 ~  0 1  

c 2  - i . 4523159€  c 2  

A4 

- 5 . 4 1 4 2 ~ ~ 7 ~  cz  

i.1231~70~ 0 2  

5.7750C49E 01 

2.4299159E C2 

3 . 0 4 2 7 4 0 ~ ~  a 2  

0. 

2.4165546E E2 

9. 

A 5  

1.9C97561E 02 

-5.0271C59E P I  

-I. 7 7 9 3 2 ~ 7 ~  a i  
-9.5249596E t l  

-1. l964738E 02 

e. 
-8.8481791E 111 

C. 

NO. 
E P I  T. 

0. I 8 7  

0.341 

0.617 

0.792 

0.974 

1.083 

I .3L7 

1.36'2 

I .435 

kO. 
EYIT. 

0. I 8 E  

0.396 

0.681 

0.93c 

l . i 2 7  

I .27b 

I .372 

I .526 

ENERGY E V P X  
EVIT./EO /EO 

0.0928 a.962 

0.1371 0.961 

0.2131 0.974 

0.2648 0.974 

0.2972 0.979 

0.3299 0.987 

0.3926 0.985 

0.3772 0,990 

0.3998 0.986 

ENERGY €PAX 
EPIT./EO /EO 

0.0893 0.964 

0.151 I 0.966 

0.2'216 0.975 

0.2533 0.976 

0.2858 0.977 

0.3C90 0.986 

0.2896 0.980 

0.3266 0.985 

ul 

e. 1.5@9 0.3323 0.990 400 0 - 180 2.9613937E OC -1.569SlILlE 01 2.17294RfE 01 -9.9C31608E 00 0. 



T A e L E  7 5  

NEUTRONS INCIOEMT C N  C E  

EMIM f 5.18: (? ,EL')  

PROTONS E K I T T E D  

E3 ANG.  
I M E V )  INT. 

2 5  0 - I 8 0  

5c 0 - I B C  

100 0 - f8cI 

150 C - 183 

200 c. - I R C  

2 5 0  0 - I8C 

300 G - 1 8 0  

350 0 - 182 

480 0 - IhU 

E5 A N G .  
( h E V )  I N T .  

25 0 - 180 

50 3 - 180 

IO8 Ci - 1 8 U  

15D 0 - 183 

200 0 - i 8 0  

250 G - i 8 i l  

300 c - 180 

350 c) - 180 

400 J - L R C ~  

A C  A I  

4.@7?9893E 

1.9737954,E 

2.2846C97E 

2. I l7 rO7lE 

2.743m02E 

2.1963291E 

2.8C92952E 

2.5527832E 

2.4228739E 

ilt 3.6136326E 01 

OC -2.5975996E 01 

OC -2.923862UE O f  

3c -2.C685014E 01 

oe - 3 . 1 7 8 3 1 3 3 ~ ~  3 1  

OC -1.5172787E D I  

OG - 3 . : 5 1 7 3 1 8 €  01 

5C -2.1685962E ?i 

00 -1.5569131E 21 

A: A I  

4.7845793E- 

3.l4147676E 

2.2623463E 

3.0479 I 1 3 E  

2.3573 i?6E 

3.1092571 E 

3.391 4 3  l 5 E  

3.4142823E 

.02  6.9438Y99E G O  

O C  -3.3721993E OL 

0 t  -1.7098933E 31 

35 -2.6862690E 91 

3C -2.3591523E 01 

JC - 2 . 4 0 ~ ~ 7 6 a ~  2 1  

O C  -2.9361377E 01 

OC -2.7901135E 01 

A2 A3 

-1.1916846E 22 

1-0034979E 0 2  

i .2219:63E 0 2  

be0972728E 01 

1.3 I 8 1  098E 0 2  

2.3239695E 01 

1.3152002E 02  

5.8513615E 21 

2.339231 3E 01 

I .53&4968E 0 2  

-2.1484634E 0 2  

-2.5634.252E C2 

-9.8029463E G I  

-2.7939'39E 0 2  

-1.2L28368E 01 

-2.7105427E 0 2  

-7.4902084E 0 i 

- i .  1962256E 0 f 

N E U T R C N S  E M I T T E D  

82 A3 

-6.3611444E C i l  

B .4437523E 3 2  

6.0886077f  01 

I.0607692E 02  

9.252i065E QI  

9.Q5641i46E 31 

1.2916938E 02  

I .  152701 7E 02 

I .5265 1 5 ; t E  0 2  

-3.1132219E 0 2  

- 1  -2638092E 0 2  

-2.1464968E 0 2  

- I  .9337970E 0 2  

-I -7725989E 0 2  

-2.9596760E 0 2  

- 2 . u n 7 3 1 2 6 ~  0 2  

A4 

-6.9996C95E 01 

2.2363433€ 02 

2 . 5 7 9 3 e e 9 ~  02 

7.9647456E C i  

2.7673339E 02 

0. 

2.5505166E 32 

3.4529727E C 1  

3.  

A 4  

-1.4732547E 02 

3.169k036E C2 

1 . 3 1 3 3 5 9 6 E  02 

2.0775433E C2 

: .9384d:@E 2 2  

1.6464890E 02 

3.2055464E C2 

2 . 3 3 3 3 2 a 4 ~  02  

A 5  

13. 

-8.8476732E f i  

-9.7ZCCf387E P I  

-2 .5te5347E 

- I  .C2282876 t 2  

0. 

-8.7439779E 01 

0. 

E. 

A5 

4.E3416I4E P I  

-1.2154591E 0 2  

-5.2f12337E C I  

-7.7C99525E 01 

-7.3t?@272C!E C: 

-5.3256573E C I  

- 1 . 3 C 1 2 8 8 I E  E2 

-8 .b3  I 6 9 3 4 ~  a1 

NO. 
ECIT. 

0.122 

3.242 

c . 4 1 3  

c.554 

C.679 

0 .77e  

E. 89C 

0 . 8 9 ;  

P.977 

kC.. 
EPI T. 

0.277 

0.567 

c. 934 

i -243 

1.449 

I.675 

L.816 

2.C17 

3.4763794E OC -2.8689942E 01 4.2257356E 02  -2.6666569E 0 2  2.6937301E C2 -L .C116C48E t2 2.!21 

ENERGY E P P X  
EPIT./EG /E0 

D.057U 0 .923  

0.0931 0.35G 

0.1357 C.97;( 

C.1622 0.979 

0.1683 0.981 

0.1902 0.975 

2.1987 C.984 

0.3993 0.988 

0.2107 U.976 

E h E R G Y  E P P X  
EPIT./EC. l€il 

3.1356 0.979 

0.2240 C.981 

0.3136 0.979 

0.3701 cJ.973 

0 . 4 1 1 3  c . 9 ~ 1 0  

c.45139 ~ 1 . 9 8 6  

0.4587 0.975 

0 . 5 ~ 4 4  0.986 

0.5155 0.955 



T A E L E  7 6  

PRCTONS I?C:CENT 0:u 'li 

E C I N  P 6.202 ( W E V )  

PRCTCkS E M I T T E D  

EO ANG. 
( M E V 1  I N T .  

25 0 - i P i J  

50 0 - 180 

100 0 - I83 
153 3 - 183 

230 3 - I 8 3  

250 u - l e o  

300 3 - f e z  
350 :? - lf!3 

402 3 - i e 2  

A C  A 1  

-6.C953918E OC 5.42@2249€ 31 

1.9C99333E QE -2.48C7218E 01 

2 .374354 lE  0C -2.6215661E 31 

2.5776601E Oi! -2.8203135E 31 

2.6611C63E 3C -2.8977658E 01 

2.9057726E 3C -3.1841110E S I  

2.Ee63992E 0 C  -3.C228261E 01 

2.6075671E 3C -2. 1 1 3 O 3 1 7 0 E  01 

PSC634CI2E OC -3.C935756E G I  

A C  A I  

I. 10'352766 OC 

3.tBGS19SE-01 

2.36694QBE 3c1 

2.958639OE J; 

3.13042245 CC 

3.C754661E Ut 

2.9569579F 00 

3.Ct?5! PSE 3c 

-8.9805b64E OE 

2.554SO93E OU 

- I  6638758E 01 

-:* 831 8SObE E l  

- 2 . 6 2 9 1 5 8 4 ~  iji 

-2.5574432E D l  

-1.6855138E 01 

-1 .7273984 i  21 

A2 A3 

-?.I 162640E 02 3.6923687E 0 2  

1.S27D540E 02 -2.2967670E 0 2  

9 . 9 ~ 4 4 1  I 2~ R I  - 2 . ~ 4 6 7 8 7 4 ~  0 2  

I .0690630E 02 -2 .OC9624SE 0 2  

1.2305049E 112 -2.6171923E 02 

1.3886632E 0 2  - 2 . q 4 8 7 1 2 3 E  0 2  

I .3167422~ 0 2  - 2 . 3 3 ~ ~ 5 4 8 ~  a 2  

6.4935727E 31 -8.7183410E 01 

1.3316514E 112 -2.8663554E 0 2  

N E U T R G 4 S  E V I T T E D  

A2 A3 

1.1123817E U I  -2.1672350E 01 

- 5 . 9 7 1 2 6 3 6 ~  3 1  9 . 4 6 ~ ~ 1 9 4 ~  nt 
5.6410277E 01 -1.0784219E 02 

I.164373SE 3 2  - 2 . t C f 2 3 f 5 E  0 2  

1.1211947E P 2  - 2 . 3 7 4 4 1 6 4 E  0 2  

9.907974PE 71 -2.1785492E 0 2  

2.5842003E O I  -1.3254244E 01 

2,6353563E 01 -I '34ta574 I E 0 I 

A4 

-2.9429743E C2 

2 . 4 a a 4 e e 7 ~  02 

2 . 0 9 6 9 0 8 7 ~  e 2  

! .802356@E C2 

2.6038415E t2 

2.8953421E C2 

2.8345037E C2 

4.0293C94E Cl 

2.8952607E C2 

A4 

4.5079143E CI 

-8.865279CE C I  

1,0912710E C2 

2.73092C4f C2 

2.3807691E 0 2  

2 . 2 9 6 6 e Z I E  C2 

0. 

0 .  

A 5  

8.4227196E CI 

- 1  .C226243€ C2 

- a . ? C e 7 3 1 6 ~  C I  

- 6 . I F 4 1 2 6 3 E  01 

- 9 . t ~ 5 3 e 9 5 ~  C I  

-I.C6C0776E 0 2  

- I  .C5CS383E c2  

0. 

-I.C555f?87E e2 

A5 

- 3 a l 3 4 3 5 1 8 E  01 

2.7552279E C I  

-4.3928775E C I  

- 1  .CC53856E C2 

-8.9208728E 01 

-9.CC45C@lE c1 

0 .  

C. 

NO. 
EC! 1. 

e.  i 47 

0.3G7 

n.529 

'J.7c5 

e. 8*5 

I .ac2 

I . I i 9  

1.221 

1 - 3 1  I 

NO. 
€ P I T .  

0. I T 2  

C. 342 

0.639 

c. 369 

I .e97 

I .226 

I .3e4 

I .sc5 

3.E865855E 0C -1.6579174E 01 2.48540ICE 31 -1.3100233E 0 1  0.  0. 1.612 

ENERGY E Y b X  
EPIT./EO /E0 

0.0760 0.952 

0.1329 0.972 

0. t931 0.978 

0.2437 0.984 

0.2643 0.980 

0.2979 0.970 

13.3247 0.983 

0.3514 C.985 

0.3623 0.9812 

Ei'iERGY E Y A X  
E Y f T . / E G  / E C  

0 . ~ ~ 7 7  0.945 

0.1339 (2.974 

0.1940 C.975 

0.2364 0.977 

e . 2 8 0 ~  0.981 

0.2929 0.989 

0.3C85 0.961 

0.3132 0.978 

0.3C55 C.963 



TAeLE 77 

NEUTRONS IYCIDFWi C N  W 

ECIU # 6.252 ( M E V )  

P9OSChS EMITTED 

EO ANG. 
( M E V I  INT. 

25  G - 180 

50 3 - I R O  

100 3 - I83 

150 G - I80 

20il 0 - I R G  

25C 0 - I 8 0  

500 0 - 130 

350 c - 1 R O  

400 3 - 183 

A C  A I  A 2  A3 A 5  hC. 
EPI  7. 

c. 1 c 7  

0. I E6 

0.3uc 

0.1185 

0.6CC 

0.692 

cl.75c 

0.841 

c . e r 2  

E h E R G Y  EPbX 
E P I T . / E O  / E C  

0.0528 C.938 

0.3740 0.954 

0.1236 3.975 

0.1326 0.963 

0.1565 C.972 

0.1776 0.964 

0.1753 2.961 

0.1797 0.972 

F.1822 C.98C 

-3.7399278E OC 

3.05C7177E OC 

1.71 K I207E OC 

2.4f?76@27E O C  

2.4763C72E O? 

2.C906538E CIC 

2.5604595E !IC 

2. 112571 27E O C  

2 . 6 9 ~ 6 0 ~  3c 

3.078899C;E E I 

-3.94k2869E 01 

- I. 8290503E 0 I 

-2.9726395E 01 

-2.7353588E 01 

-1.5413334E 01 

-2.5357355E 01 

-1.68371 63F O I  

-2 .93465!8E 04 

-1.2202877E 

t -475471  2 E  

6.0158364E 

1.1989428E 

1.3602i56E 

2.k966602E 

8.6932737E 

2.6245748E 

I .  I 4 9 7 1 9 9 E  

02 1.9742579E 0 2  

02 -2.3595477E l l 2  

01 -1.2559088E 0 2  

0 2  -2.559R987E 0 2  

02 -2.1948473E 0 2  

31 -1.3735012E 01 

31 -1.70892q9E 0 2  

01 -1.3873308E 01 

0 2  -2.2209442E 0 2  

-1.U045460E 02 

2.7195567E C2 

1.3555994E C2 

2.6079434E C2 

2.1563796€ 0 2  

a. 

1.6753766E 02 

0. 

1 . 9 ~ 7 o 3 0 6 ~  a2 

3.4212745E C !  

- I .CC€?5946E C2 

-5 .65  l 9930E 0 I 

-1.CE39el7E 02 

-7.9258282E @ I  

C. 

-6.3CC25C4E @ I  

0. 

-5.@C! 1079E CI 

NEUTRCNS EPlTTED 

EG ANG. 
IMEVI INT. 

25  C - 180 

50 0 - iR0  

100 G - l A L l  

153 0 - 182 

20G CJ - I R J  

25G 3 - 1'30 

300 i - 180 

353 3 - 103 

403 0 - 183 

A C  A I  A2 A3 A4 A 5  h.0. 
E U I T .  

C.248 

0.494 

0.848 

I . I 4 9  

1.391 

I .583 

I.81t 

1.923 

2.1 I i 

EhERGY EUbX 
ECIT./E3 / E C  

0.1252 0.956 

0.2107 0.981 

C.2898 0.974 

C.3548 C.975 

0.41154 0.983 

0.1~336 0.986 

0.4558 0.985 

a.5079 c.997 

E.5100 C.985 

2.5318676E OC 

3.1783613E 00  

2.5734973E 3C 

2.7487285E i;? 

2.9245211;E ' I C  

3.2451 I75E  OC 

3.4383 717E 011 

3.3391 64DF 21  

3 . 6 1 4 1 9 6 7 ~  x 

-2.1560634E 01 

-3.4064680E 01 

-2.2367867E S I  

-2.C1431 i 7 E  01 

-2.29 13242: C 1  

-2.8193488E 31 

-2.71 81630E OI 

-2.11939677E CI 

-3. l 4 r 7 6 6 5 E  SI 

6.2819052E 

1.3953023E 

9.!239008: 

6.6311648E 

6.3701353E 

I .221805 I F  

l .D258790E 

8.4695250E 

1.4194694: 

01 - I  .a571 1 6 2 E  02 

0 2  -2.8966992E 0 2  

21 -2.3933215E 0 2  

31 - 1 . 2 9 0 4 9 a ~ ~  0 2  

51 -1.6149143E 0 2  

92 -2.6883397E 0 2  

02 -2.3234348E 0 2  

31 -1.3R59524E 0 2  

32 -3 .216756 lE  02 

9.5758784E C I  

2.8683850E 02 

2.322325CE C2 

I .295077%E G2 

I.584@922E E2 

2.740CCI9E 0 2  

1.9068t67E E2 

9.8686672E C 1  

3.34289 i I E C2 

-3.71C3668E C I  

- 1 . 0 e z 1 9 o i ~  c 2  

-9.6EE9197E C 1  

-5.115@6710€ 01 

-5 .553c471 i  r l  
-1.0379509E 02 

-6 .  @2 I9992E C 1  

-2.527E362E C l  

-1.2799626E C2 

" . 



T A E L E  78 

PRCTi fNS 14CiDEiilT OFC Pi3 

E C I N  # 6.683 IMEVI 

PKOTChS EVlTTED 

I .32C42€6E U t  

2 .6S l8114F  01 

2.4871 734E gr 

2 . 3 6 6 ~  I C 8 E  0C 

2.162578QE 3C 

2.5853733E 3r 

2.7953C34E OC 

A )  A2 

- I * 28631 96E 02 4.63'32569E 02 

-3 .5GBHI  28E 01 I -4365677E 32 

-2.9237511 € 01 I .  1465248E 132 

-2.4741790E DI 9.6923964E 71 

-2,3377272E 01 7.394490.5E ' I t  

-2.5557280E 31 I . r717777E 0 2  

-2.8213974E 01 1.23526JCE 0 2  

6 3  

-5.2165350E 02 

-2.964841 1 E 0 2  

-2.3276676E P 2  

-2.2747157E 0 2  

- I  .4838936E 9 2  

-2.3845668E 0 2  

-2,6280670E C2 

A4 A5 

7 , 2 2 4 2 ~ ~ ~ ~  e2 - 2 . 4 ~ 8 2 7 3 4 ~  m 
2.9441088E C2 -1. l178931E C2 

2.3019e27E C2 -8.7535151E 01 

2 . 1 8 6 a m z ~  a 2  - 9 . 8 ~ 3 2 8 9 7 ~  a i  
I .477F527E 02 -5.7267905E 01 

2,5139152E 0 2  -9.8653COBE C I  

2.085244CE CZ -1.C2C1724E 02 

NG. 
€ P I T .  

0. I 4 2  

0.279 

0.486 

C.662 

0.826 

C.948 

I .078 

ENERGY 
EPIT./ES 

0.0750 

0. I 305 

0. I 8 3 5  

e.2224 

0.2720 

9.2892 

0.3202 

EPAX 
/ E t  

0.963 

0.983 

0.973 

C.979 

0.971 

0.982 

0.974 

2.958itICSE DE -3.22599CGf D I  1.5039762E '32 -3.4167564E 0 2  3.542800OE C2 -1.3524783E C2 1.139 0.3180 0.977 
\G 

2.635698FE 3C: -1.9245021E 01 5.2105606E 31 -6.Q662634E CI 2.8760022E C I  0. 1.274 0.3567 8.987 VJ 

A C  

-1.0696647E 91 

5.3363863E-Jt 

2.287354PE O i I  

2.9CjCC63f 0L 

3. I 4 6 8 2 m  0'7 

2.7215CSiE oc 
2.81?53t52E OC 

3.5967 l 7 3 E  32 

A I  42 

NEUTROKS EM [ T T  ED 

I. i l47u21ZE 02 -4.0864344E 02 

- 2 .  C' l f  11 71 E OJ -7.5309528E 03 

-1.0177575E 91 3.Q258350E 01 

-2, 5C11 38SE 81 9.3453987E 71 

-2. d279937E 01 i (. I 2 4 r 0 4 7 f  02 

-1,4452115E D I  2 * 1 0 0 4 1 3 4 €  01 

- I .  39231 48E 01 I .837458QE 01 

-3.27R3994E ' I 1  I .3O7191 4E 3 2  

A3 

7.3265332E 0 2  

5.9651294E OIG 

- 6 .  I I 8 5 7 0 5 E  8 I 

-I  .9'?84832E C 2  

-2.4538199€ 8 2  

- I  .L1993820E 0 I 

-8 .61 7Q843E 0 8  

-2,5437536E 6 2  

A 4  A 5  

-6 . IB I74@0E 

1.3593?17€ 

5.4011132f  

2.07381FlE 

2.545620GE 

C" 

E. 

2 . 4 5 8 C l l I E  

P 2  l.971469OE @2 

CI -1 .35@7232€ CI 

P I  -2.C506440E 01 

C2 -P.ICC5434E tl 

02 -9.8331728E C I  

c. 
0 .  

C2 -8.3E44196E P I  

NO. 
EPI  1. 

0.102 

C.322 

C.623 

C.859 

1 .C32 

I .2kC 

I . 4 t 3  

I .5G5 

ENERGY EVAX 
EPIT./EC / E O  

0.0846 C.955 

0.1281 0.976 

0.1902 c . 9 8 ~  

0.2312 0.986 

0.2559 0 - 9 7 5  

0.2860 0.980 

0.3039 E.973 

0.3153 C.97C 

430 2 - 163 3 . 1 3 C 1 4 2 3 F  OC -1.5577061E 01 1.9355082E 01 -7a6E51723E 110 C. 0. 1.712 0.3396 0,987 
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( b t E V )  I N T .  
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150 2 - I82 

zoo il - I R ~ ;  
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395 J - 183 

350 3 - I83 
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2.360721 3E 3'- -2.51 44Q95E TJI 
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a c  A 1  
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2.3571 133F Z C  -I.C452385E 01 
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2.816277CE 3: -1.5496129E 01 
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0.1118 C.961 

0.1736 C.975 
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0.2728 0.974 

3.3009 c.976 
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P 
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ENERGY ECAX 
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0.2931 C.979 

0,3292 5.974 

3.6738P88E J3 -3.2492368E 01 1.3384113E 32 -2.8560848E 02 2.7887484E 02 -9.9f85690E 01 1.651 0.3272 O.974 



x
w
 

a
L

L
w

 

a. W
 a
 

>
W

 

m
x
 

a
.
 

U
I c
 

L
1
4
 

W
X

 
W

 

.I- 
0

-
 

Z
T
 

W
 

In
 

4
 

f
 
a
 

m
 
a
 

N
 
a
 

-
 U
 

0
 

U
 .. 
o
c
 

$
5

 
- 

n
s

 
W

U
I 
E
 

N
 

m
 

Q
 

U
 

03 
o
 

m
 

0
 

0
 

m
 

IC
 

U
 

U
 

N
 
u
 

W
 

0
. 

m
 
u
 

m
 

u
 

CI 
- - N

 
W

 

w
 
- m

 
N

 

f
 
- - m

 
m

 I 

N
 
0
 

W
 

9
 

O
 
f
 

9
 

L
i
 

r- 

f
 

m
 

N
 

0
 

W
 

9
 

N
 
c
 

Q
 

Q
 

9
 

N
 

I 

m
 

- a ilI 
9
 

r- 0
. 

N
 

N
 

m
 

u
 

r- 

U
 

n
 

W
 
9
 

in
 

ul 
N

 
9
 

V
I 

m
 

m
 I 

D
 

W
 
- I 

C-l 

m
 

N
 

p
rl 
u
l
 

Q
 

0
 

N
 

N
 

r- 0
 

0
 

N
 

r- 
-." 
n
 

I
 

a
 

w
 

N
 

r.7 N
 

In 
9
 

0
 

m
 I 

-. N
 

a
 

w
 

m
 

9
 

N
 

to 
f
 
9
 

I
 

- N
 

iI1 

W
 

0
. 
9
 

m
 

m
 

m
 
I
 

f
 I 

- TJ 

W
 

0
. 

m
 

0
 

.* f r- 

m
 

m
 

- n
 

LU
 

h
 

N
 

in
 

m
 

m
 

m
 

N
 

I 

m
 

CJ 
c

3
 

W
 

0
. 

U
 

m
 

r- 
- m

 
m

 

- 13 
0
3
 
- I 

n
 

n
 

m
 

0
 

r- 0
 

0
 

W
 

m
 

- - U
 

m
 

rLl 
S

 

u
 

0
 

- a W
 

=
t 

U
 

N
 

N
 

r- 
W
 

N
 

I
 

- a 'U
 

r- 
P

 
m

 
N

 
m

 
m

 
N

 

9
 

I 

- c W
 

r- m
 

In
 

m
 

m
 

m
 

CJ 

m
 

- G
 

W
 

u
 

9
 
c
 

N
 

Pn 
c
 

Q
 

I
 

I 

C
I 

G
 

W
 

N
 

0
 

m
 

f
 

Q
 

In
 

0
. 

- 13 
m

 
I
 

I 

G
 

0
 

ul 
I
 

IC
 
9
 

0. 

0
 

41 
N

 
m

 
- 0
 

u
 

In
 

U
 

- - b
l 

W
 

Q
 

f
 

W
 

In
 

", 9 ?
S

I 

I
 

m
 

N
 

U
 

W
 

Q
 

u
l
 

W
 

2
 

0
 

- - - c
1
 

0
 

w
 

a2 
3
 
c
 

9
 

r- 
f
 
I
 

- I 

- n
 

W
 

0
. 

?.- 0
. 

0
 

m
 

- m
 

m
 

- O
 

W
 

r- 
9
 

f
 
6
 

N
 

c
 

m
 

N
 

I 

U
 

a
 

W
 

U
 

Q
 

N
 

c
-
 

UI f
 

M
 

- 0
 

X
 
- I 

'7
 

n
 

W
 

P
J 

r- 
9
 

0. 

0
 

N
 

0
. 

m
 

- 0
 

9
 

m
 

m
 
0
 

N
 

0
 

W
 

0
. 

m
 

N
 

0
 

r- 
m

 
- - I 

N
 

W
 

W
 

m
 

- m
 

N
 

W
 

3
 

0
 

N
 

N
 
0
 

W
 

=
t 

9
 

Q
 

In
 

m
 

m
 

N
 

I 

- N
 

0
 

U
I 

Po 
f
 

N
 
9
 

f
 

N
 

m
 

- - C
3 

U
 

9
 

9
 

r
i 

m
 
0
 

0
. 

N
 

I 

I
 

L
I 

n
 

W
 

m
 

9
 

m
 

f
 

f
 

N
 

I
 

- c? 
co 
- I 

L
P
 

0
 

LT 
N

 

r- 
r- 0

 

0
 

W
 

9
 

m
 

I
 

U
 

I- 
m

 
9

 

U
 

N
 

U
 

'UJ 
m

 
m

 
U

>
 

ul 
u
 

rc 
I
 

- I 

N
 

u
 

u1 

n
 

0
 

Q
 

In
 

N
 

- - m
 

N
 
0
 

UI 
3
 

N
 

r- f
 

r- 
N

 

- m
 I 

N
 

0
 

W
 
9
 

r- I
 

m
 

N
 

f
 

m
 

-. - n W
 

U
 

0
. 

m
 

m
 

m
 

0
. 

In
 

m
 I 

L
I 

n
 

W
 

f
 

0
. 

L? 
9

 
a
,
 

bi 

N
 

m
 

0
 

m
 I 

L-J 

LZI 
0
 

Ir) 

102 

m
 

.o
 

Q
 

D
 

D
 

r- 
I
 

-
 
0
 

am 0
 

r- 
W

 

0
 

- 0 W
 

m
 

N
1
 

f
 

N
 

f
 

N
 

m
 

N
 

n
 

111 
9
 

N
 

N
 

Q
 

0
. 
n
 

- - I 

I
"
 

0
 

Lu 
N

 

n
 

.o 
9
 

r- 
0
. 

r-- 

m
 

- C
I 

w
 

N
 

m
 

Q
 

r- 9
 

0
. 

In
 

N
 

I 

L
1
 

n
 

W
 
f
 

m
 

6
;
 

N
 

P
 

ul 
9

 

N
 

0
 

a: 
- I
 

n
 

n
 

m
 

w
 

x
u

 
x

. 
w

 

a
w

 

C
3 

>
W

 

o\ 
O

L
.

 

w
l- 

L
 .- 

w
 I
.
 

W
 

.P
- 

o
 

.-I 

Z
L
 

W
 

m
 
a
 

-7 
a
 

m
 
a
 

N
 

4
 

." 
a
 

U
 

a
 .. 
o
 t- 

$
5

 

.- 
G

>
 

W
W

 

z
 

- 

9
 

L
n

 
0
. 

n
 

- r- 
- - c1 

0
. 

N
 

U
 

- N
 

U
 

w
 

0
. 

c3 
r- 
v
 

-Y
 

N, 
- rn

 
I
 

N
 
u
 

U
J 

N
 

Q
 

r- 
c7 
m

 
m

 
m

 

0
. 

m
 

u
 

W
 

9
 

N
 

0
. 

a2 
0
3
 

U
 

1
3

 

- I 

N
 

C1 

lli 
m

 

N
 

(
1
 

U
 

N
 

m
 

r- 

- N
 

r.7 W
 

0
- 
u
 

9
 

R
. 

M
 

0
 

m
 

- I 

- C
l
 

Lu 
N

 
n

 
3
 

m
 

N
 

N
 

I
 

- 1
3

 
(c

 
- I 

1_1 

m
 

N
 

f
 

r- 
C- 

0
 

.o 
W
 

Q
 

- 0
 

m
 

m
 

f
 

U
 

- 0 W
 

U
 

u
 
9
 

W
 

W
 
u
 

ip
) 
I 

m
 

- a Lu 
.o 
P

 

U
 

N
 

0
. 

r- ul 

-
 _
I
 

U
 

W
 

m
 

m
 

9
 

m
 

0
 

N
 

m
 

w
 I 

0
 

n
 

W
 
c
 

c
 

N
 
a
 
9
 

f
 

- m
 

r
i 

0
 

W
 

N
 

r- 
N

 
co 
0
. 

m
 

- N
 

I 

-
 

0
 

I 
W

 
m

 
e
 

N
 
a
 

N
 

m
 

- m
 

0
 

M
 

- I 

0
 

Cl 
IT

 

N
 

m
 
0
 

u
 

r- 
0
 

In
 

m
 

a
 

r- 
- - - n
 

w
 
9
 

a
 

4
,
 

P- 
o
 

Ib
 

- m
 I 

N
 

a
 

W
 

N
 

0
 
0
 

9
 

m
 

- m
 

- N
 
0
 

W
 

0
. 

W
 

Q
 

rn
 

-3
 

c3 
3
 

- I 

- n
 

L
u
 

m
 

f
 

D
 

r- 
6
 

r- 
m

 

P- 

I
 

0
 

L
L

 
m

 
Q

 

m
 

2
 

m
 

m
 

- N
 

I 

n
 

n
 

m
 

W
 

m
 

W
 

Q
 

r- 
1
 

m
 

N
 

r-1 
a. 
.- I 

'i 0
 

m
 

-
 

0
. 
c
 

0
. 

D
 

D
 

r- 0
. 

m
 
0
 

In
 

m
 

m
 
c
 

- u
 

111 
U

 
W

 
W
 
v
 

ud 
f
 

I
 

r- I 

N
 

0
 

w
 

N
 

C
1 

IC
 

Q
 
f
 

Q
 

W
 

I
_
 

N
 

n
 

w
 

.o
 

m
 

m
 

;
f
 

I
 

- m
 

._
. 

I 

I
 

CJ 

tu 
.- 
2 j. a c
 

m
 

m
 

- ci 

W
 

0
.
 

Q
 

9
 

N
 

N
 

I 

- -
 

m
 

1
1

 
C

3
 

W
 

ul 
f
 

C
J 

r- 
f
 

U
 

m
 

- 1
1

 
co 
- I 

n
 

0
 

N
 

N
 
c
 

Q
 

n
 

- c N f 0
 

41 
.
.
l 

+
. 
- - u W

 
N

 
m

 
f
 

W
 

m
 

"
I 

V
I 

o
 I 

N
 

C.J W
 

r- 
In
 

N
 

W
 

N
 

+. 
3
 

N
 

N
 

U
 

W
 

m
 

m
 

rn
 

9
 

0
.
 

f
 

N
 

I 

I
 

N
 

0
 

W
 

W
 

Q
 

d
 

9
 

f
 

N
 

- - - W
 

W
 

N
 

a2 

9
 

0
 

N
 

r- 
r- 

N
 I 

L
I 

n
 

W
 

m
 

N
 

3
 

N
 

I- 
f
 

9
 

m
 

r'l 
a
 I 

n
 

u
 

w
 

- o
 

0
. 

r- 
0
. 

0
 

D
 

9
 

m
 

f
 

a
 

m
 

9
 

m
 

- - u W
 

W
 

r- 
w

 
N

 
Q

 
u
 

Q
 

c
 I 

N
 

0
 

L
u
 

0
. 

-0
 

zt 
0
. 

ir) 

M
 
c
 

N
 

N
 

0
 

W
 
9
 

f
 

0
 

f
 

N
 

N
 

I 

m
 

r7 

N
 
c
 

W
 

Q
 

4
)
 
9
 

N
 

Ln 
r- 
0
 

- - 0
 

W
 

c
 
f
 

Q
 

m
 

9
 

N
 

I 

n
 

n
 

W
 

1
0
 

m
 

7
 

0
 

f
 

m
 

m
 

r1
 

- m
 

U
 

a, - I 

r? 

0
 

m
 

m.1 

0
. 

IC
 

Q
 

n
 

r- 
m

 
m

 
4
 

0
 

- Yr 
- N

 

- U
 

W
 
s
 
6
 

Ul 
In
 

r- 
W

 

W
 

I 

- w
 

L
I 

11, 
Q

 
L
n
 

LTI 
Nl 
Q

 

c1 

N
 

N
 

U
 

LI1 
m

 
W

 

0
- 

0
. 

m
 

N
 

I 

- m
 

N
 

L7 

W
 

5
3

 
N

 
Q

 
f
 

N
 

m
 

- - - 0 111 

N
 

f
 

0. 

m
 

-
 I 

m
 

N
 

I 

1
2

 
n
 

W
 

mi 
v. 
I-
 

r- 
W

 

u
 

n
 

m
 

c3 
0: 
- I 

13 

0
 

0
 

f
 



103 

APPENDIX l 

DETAILS OF MONTE CARLO DATA ANALYSIS 

A. Cascade Neutron- and Proton-Emission Spec t ra  

I n  t h i s  appendix, t h e  maimer i n  w h i c h  t h e  Monte Carlo d a t a  were ana- 

lyzed  t o  produce the  values  t h a t  were f i t t e d  w ' t l l  be desc r ibed .  in t h e  

case  of  the cascade p a r t i c l e s ,  the  Monte Car3.o h i s t o r y  t a p e s  were avai.l.ab1.e 

and were used.  

L e t  

N = t h e  . t o t a l  number of' p a r t i c l e s ,  e i t h e r  neut rons  o r  protons,  

erni.ttec1 i n t o  a specif ' ied a n g u h r  i n t e r v a l  from N i nc iden t  - 
p a r t i c l e  col.lisi.ons, 

H 

k = an even in-Leger, 

[XI  = the i n t e g r a l  part (Yj-f -the number x, 

and assume tha t  t h e  N-emi.tt;ed. p a r t i c 1 . e ~  have been arranged i n  t h e  order  of 

i n c r e a s i n g  eiiergy. If one now def ines  

N E .  = t h e  energy of t h e  i[$ ernitted p a r t i c l e  where i = I., 2 ,  ... k-2, 
1 

E = t h e  energy of' t h e  h ighes t  emit ted p a r t i c l e ,  k 

t hen  t h e r e  i s  an equal number o-f e m i . t t e d  p a r t i c l e s  be-L-ween E and. E ex- 

cept  f o r  the last two i val-lies. l'he ene rg ie s  E .  €01- e-ven i wi1.1. be used -to 

de-fine t h e  energy i n t e r v a l s  i.n a histograni  r ep resen t ing  the  energy [ f i i s k r i -  

i i+ 1 

1 

'oution. Die o r d i n a t e s  F i n  t h e  histogram a r e  given b y  E. 
N 

2c TI 
( A . l j  



104 

N - (k-2) 

where 6 and 6 a r e  tiie 1.i.mits of t h e  angular  interva3- being considered.  
1 2 

I n  analyzing the  da t a ,  i.t w a s  a r b i t r a r i l y  assumed .tha,t no s t a t i s t i c a l  

s ign i f i cance  could be  a t tached  t o  l e s s  t h a n  t e n  emit-ted. p a r t i c l e s  i n  a given 

N energy i n t e r v a l .  The q u a n t i t y  k w a s  t aken  t o  have the vaJ..ue 50 and 2[-1 
k 

was t e s t e d  t o  see if i t  was g r e a t e r  t han  t e n .  If it  W&S, k = 50 was used;  

i f  i t  w a s  not ,  k w a s  sys t ema t i ca l ly  reduced and t h e  l a r g e s t  even value OF 

k such t h a t  2[-1 

i n  t h i s  way was l e s s  t han  e i g h t  - i . e . ,  t h e  his togram contained less than  

N 
K 10 was used .  I n  a few cases ,  t h e  value of  k determined 

four energy in’Lervals. Twhen t h i s  occurred,  it was d-ecided t h a t  t h e  pa r -  

t i c l e s  enii i tcd i n  t h e  p a r t i c u l a r  angular  i n t e r v a l  under cons ide ra t ion  were 

stai;is-tical.I.y i n s i g n i f i c a n t  and no at tempt  was nade t o  o b t a i n  a f i t .  

I n  doing t h e  f i t t i n g ,  t he  histogram value F was taken  t o  be an e s t i -  
Ei 

mate of  t h e  energy- d i s t r i b u t i o n  a t  t h e  energy E . I n  a given angular  i n -  

t z r v a l ,  t h e r e  a t e  k/2 his togram i n i e r v a l s  and  thus  k/2 p o i n t s  t o  be f i t t e d .  

i 

Actual ly ,  k/2 -1- 1 p o i n t s  were used i n  al.1. i n t e r v a l s  except t h e  very spec ia l  

case when tiie h ighes t  energy in te rva l .  in t h e  his togram contained exact1.y 

t e n  emit ted pai.-L:icl.es. 

f i n i n g  

The a d d i t i o n a l  da ta  po in t  used was obtained by de- 

E = t h e  energy of t h e  N-5th emit ted p a r t i c l e ,  

Eb = t h e  energy o f  ihe N-lO‘r,h emit ted p a r t i c l e ,  

a 

axid estimating t h e  energy d i s t r i b u t i o n ,  E’. a t  t h e  energy E t o  be 
Ea’ a 



This d a t a  po in t  i s  introdu-ced i n  o rde r  t o  extend tbe fi-i; to as high an 

energy as p o s s i b l e .  Tine energy E i s  al~ways l a r g e r  than Lhe energy E a k-1 ' 
and, because of t h i s  a d d i t i o n a l  po in t ,  t h e  f i t s  a r e  v a l i d .  - i . e . ,  they do 

not  behave e r r a t i c a l l y  f o r  ene rg ie s  l e s s  than  E . 'The use of this rtddi- 

t i o n a l  po in t  means t h a t  Lhe very h igh  energy emi t ted  parti.cles a r e  gi.ven 

more weight tilaxi t h e  o t h e r  emi t ted  p a r t i c 1 . e ~ .  It i s  t o  be unders-Lood. t h a t  

t h e r e  i.s no par-t;icu.l.ar j u s t i f i c a t i o n  f o r  {;hi s o t h e r  -than ads an a r t i f i c e  to 

extend t h e  f i t s .  

a 

I n  t h e  case  of t h e  s p e c t r a  i n t e g r a t e d  over  a l l  angl.es, t h e  d a t a  a n a l y s i s  

i s  c a r r i e d  out  e x a c t l y  as above except khat the  cosine d i f f e r e n c e s  i n  t h e  

denominators of  Eqs. A . 1 ,  A.2, and A.3 a r e  omi t ted .  

13. Evaporation Neutron- and Proton-Einissi.o:n Spec t r a  

I n  t h e  case  o f  the  evapora t ion  p a r t i c l e s ,  t h e  Monte Carlo izi.story t a p e s  

were not  a v a i l a b l e  arid the histograms t h a t  were P i t t e d  wem cons t ruc ted  

d i r e c t l y  f'rorn t h e  eyual -energy- in te rvaI  his togram data presented  by Ber-tint .  

L e t  G .  be the  value of  t h e  energy d i s t r i . b u t i o n  - normalized t o  u n i t y  - 
1 

of e i t h e r  evapora t ion  neutrons o r  protons in t h e  energy i n t e r v a l  E .  to E; ; 1-1 

t h a t  i s  , 
M 

( L E )  1 Gi = 1 

i= 1 

LIE == E. - E. = constant , 
1 1 = 1  

where M i s  t h e  t o t a l  nurnbey oi" i n t e r v a l s  i n  t h e  histograms or Eer t inF  

p r o b a b i l i t y ,  P of a p a r t i c l e  having energy l e s s  t h a n  E. i s  g iven  by 
j' e l  
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Let P! be a s e t  ol" p r o b a b i l i t y  val.ues def ined by 
J 

and ].et E: be t!ie energy values  corresFonding t o  t h e s e  p r o b a b i l i t i e s  - t h a t  

i s ,  E !  i.s an energy such t h a t  P '  i s  the p r o b a b i l i t y  t h a t  a p a r t i c l e  w i l l  

have energy l e s s  than  E ! .  rhe ene rg ie s  E !  were dekermined by i n t e r p o l a t i n g  

I n  t h e  t a b l e s  of E' and E . .  Logarithmic i n t e r p o l a t i o n  was used i n  a l l  ex- 

cept  t h e  lowest energy i .nterva1 where JL i n e a r  i n t e r p o l ~ a t i o n  was employed. 

c. 

J li 

J J 

j J 

The cErgi .es  E !  f o r  even j were used t o  def ine  t h e  energy i n t e r v a l  i n  a 

histogram o f  t h e  energy d i s t r i b u t i o n .  'the ordina'-,:, '. L~~ i n  t h e  histogram a r e  

J 

(AJ) 

n = t h e  average nua'lii-r o f  emit ted p r t i c l e s  per c o l l i s i o n . '  

This h i s iograr l ,  because o f  t h e  m y  'ihe energy in t e rva3s  were chospn, has 

t h e  propierty t h a t  t h e r e  ic, an equal  p r o b a b i l i t y  Tor f ind ing  an emi-tted pa r -  

t i c l e  i n  any of t he  i n t e r v a l s .  

I n  analyzing t h e  da ta ,  T was taken t o  be 110 provided t h a t  N, t h e  i o t a 1  

number o f  F a r t i c l e s  emit ted i n  t h e  N Monte Carlo c o l l i s i o n s  considered, 

was g r e a t e r  i han  200. I€ t h i s  w a s  no t  t h e  case,  T was taken t o  be  

H 

N 
10 

'i' = 21-1 ; 

t h a t  i s ,  i t  was a r b i t r * a r i l y  assumed i'riat no s t a t i s t i c a l  s i g n i f i c a n c e  cou ld  

.-._ 
XNote t h a t  sirice n has  beeii in t roduced  i n t o  Eq. A.7 t h e  h i s toq ran  i s  
normali7ed t o  t h e  average number of emit ted pal t i c k s .  
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be attac'r!ed t o  an energy i n t e r v a l  which d id  not ,  on t h e  average, rece ive  

-Len of t h e  emi t ted  particles i n  t h e  Monte Carlo s t u d i e s .  If N was I.ess 

tila11 40, i.t w a s  assumed t h a t  t h e  sample was no t  s t a t i s t i c a l l y  s i g n i f i c a n t  

and no a t tempt  w:zs made t o  ob-Lain a f i t .  

I n  doing t h e  f i t t i n g ,  t h e  hts togram v-slue G was -taken t o  be an esti- 
E ! 

J 
mate o€ t he  energy d i s t r i b u t i o n  a t  t h e  energy E ' .  

c .  
j 

Cascade Neutron- and Pr:oi;on-%lnisaion Spec t ra  I n t e g r a t e d  O v e r  ~ 1 1  Angles 

A o?' t h i s  appendix except  that  the  f a c t o r  ? x ( r o s  8 - cos 6' ) must be omit ted 
1 2 

from E y s .  A . l ,  A . 2 ,  and A . 3 .  
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APPENDIX 2 

CHI -SQUARED VALUES 

The v a l i d i t y  of  an a n a l y t i c  f i . t  t o  s t a t i . s t i c a 1  d a t a  i s  o f t e n  discussed 

2 6 
i n  t e r m  of t h e  x value .  For t h e  energy s p e c t r a  f i t t e d  i n  section 111, 

a.n approximate value of x 2 
niay be deterniined frorii t h e  equation*+ 

.~, 2 

(A2. I.) 

vherc t h e  not,ation is t h e  same as i n  Appendix 1. Equation A? .?  may be put 

i n  t h e  form 

2 x =  7- 
L 
Ei 

F(E. ) 
1 -, 2 

1. FE. 1 
1 (A2 2 )  

mj 1 
and, assnning - i s  small, 

FE i 

S O  

' (m.F ) [log 3 1 2  . 
E .  1 E; FE; 

x" = NH 

1 

(A?. 4) 

Becaiice o f  t h e  manner i n  .@dhich t h e  All interva1.s kzere choheil ( s e e  Appendix l), 
i 

FE. m. 1 = cons tan t  (A2.5) 
2. 

+See ref. 6, page 66. 

#O o b t a i n  x f o r  the evaporat ion spec t ra ,  F 2 
and F ( E . )  mu.st be replaced E. 7. 

by GE and G(Ei). 1. 

I. 
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and Ey.  A 2 . 4  beconies 

where R i s  t h e  q u a n t i t y  which was minimized i n  ob ta in ing  t h e  fits. I n  

aridikion t o  t h e  value o f  x", one a l s o  needs t h e  number of degrees of  

freedom, n, which i s  def ined  by 

n = t h e  number of f i t t e d  p o i n t s  - t h e  number o f  par -meters  i n  t h e  f i t .  

2 Values of x /n and n f o r  all. o f  t h e  s p e c t r a l  f i t s  given i n  Tables 2 

through 81 a r e  given i n  Tables A2.l through A 2 . 8 :  

contain valu-es f o r  t h e  f i t s  given i n  Tab]-es 2 t o  41, Tabl.es A2.5 and A2.6 

conta in  valiues f o r  t h e  f i t s  g iven  i n  Tables 112 t o  61, and Tables A2.7 and 

-42.8 con ta in  values f o r  t h e  f i t s  given i n  Tables 62 to 81. 

where no f i t s  were obta ined  became of poor s t a t i s t i c s ,  t h e r e  are, of course,  

no values of x /n and TI. 

Tables A2.1 t o  A.2.b 

F ~ Y  those  cas?s 

2 

a For each individual .  f i t  t h e  value of x /n y i e l d s  only  a l h i t e d .  arnoumt 

of  i.nPoumation. In t h e  p re sen t  i n s t a n c e  where t h e r e  i s  a l a r g e  number of  

fits, by grouping t h e  f i t s  with t h e  same number of degrees  of Yreedom one 

can obta in  somewhat, more gene ra l  information. ILC t h e  e r r o r s  i n  t h e  Monte 

Carlo values  a r e  normally dis-Lributed a'nout t h e  f i t t e d  f i n e t i o n ,  -then t h e  

values of x /n f o r  a given  n should have a p r o b a b i l i t y  d i s t r i b u t i o n  given 2 

n n 

where I' i s  t h e  usual gamma func t ion .  
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I n  F ig .  A2.1 t h e  d i s t r i b u t i o n  of X2/n obtained from a l l  of  t h e  f i t s ,  

with n := 20, t o  t h e  cascad~e-pa r t i c l e  s p e c t r a  i s  compared wi-th t h e  theo-  

r e t i c a l  d i s t r i b u t i o n  , Fz0 . 
value of x /n of approximately 1.2, while  t h e  t h e o r e t i c a l  d i - s t r i b u t i o n  

g ives  an average value of x /n  of 1. Since t h e  cal..culated d i s t r i b u t i o n  i s  

a r a t h e r  good r e p  e n t a t i o n  of  Lhe t h e o r e t i c a l  d i s t r i b u t i o n ,  one may con- 

c lude t h a t  i n  gene ra l  t h e  f i t t e d  func t ion  i s  a reasonable  r ep resen ta t ion  

of t he  func t ion  descr ibed s t a - t j - s t i c a l l y  by 'Lhe Monte Car1.o d a t a .  

The c;-tlculated d i s t r i - b u t i o n  g ives  an average 

2 

2 

2 
I n  F ig .  A 2 . 2  t h e  distribution of x /n obtained from a l l  of t h e  fi.Ls, 

with n = 1.5, t o  t l i ~  evaporat ion s p e c t r a  i s  compared with t h e  t h e o r e t i c a l  

d i s t r ibu  t i on, 

x /n of approxima-te1.y 2.8, while t h e  theo re t i ca l .  d i s t r i b u t i o n  g ives  an 

average value of  1. Since t h e  cal .culated d i s t r i b u t i o n  i s  rat 'her a poor 

r ep resen ta t ion  ol" t h e  t h e o r z t i c a l  d i s t r i b u t i o n ,  t h e  analy-Lie f i t s  i n  t h e  

case o f  t h e  evapora t ion  s p e c t r a  a r e  only  an  approximate r e p r e s e n t a t i o n  of  

-the Yunct j.ons descri'oed s ta t isLical1.y by t h e  Monte Carlo d a t a .  

. The cal.ciilated d i s t r i b u t i o n  g ives  an average va,l.ue of 
F1 5 

2 
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