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INTRODUCTION

The e l a s t i c  s c a t t e r i n g  o f  a lp h a  p a r t i c l e s  from has been 

i n v e s t i g a t e d  i n  many l a b o r a t o r i e s .  -*->2 R e c e n t ly ,  by s tu d y in g  the  

12c(«*,p) and r e a c t i o n s ,  B e r n s te in  e t  a l ^  found  an i s o ­

sp in -m ix ed  d o u b le t  n e a r  an e x c i t a t i o n  e n e rg y  o f  18 Mev i n  Ify).

These s t a t e s  a r e  e x c i t e d  by a lp h a  p a r t i c l e s  w i th  l a b o r a to r y  e n e rg ie s  

o f  13.97 and 1 4 .60  Mev. Hence, i t  i s  w o r th w h ile  to  make a c a r e f u l  

s tu d y  i n  t h i s  r e g io n  i n  an a t te m p t  to  o b ta in  more in fo rm a t io n  ab o u t 

th e  s t a t e s  i n  t h i s  d o u b le t .  U sing  th e  W este rn  M ich igan  U n iv e r s i t y  

Van de G ra a f f  a c c e l e r a t o r ,  th e  e l a s t i c  s c a t t e r i n g  p ro c e s s  was s tu d i e d  

in  th e  bom barding en e rg y  range  from 13 to  16 Mev. S ix te e n  e x c i t a ­

t i o n  f u n c t i o n s  and tw en ty  f i v e  d e t a i l e d  a n g u la r  d i s t r i b u t i o n s  were 

m easured and th e s e  d a ta  w i l l  be p r e s e n te d  i n  th e  t h e s i s .

I n  a d d i t i o n  t o  o b t a in in g  th e  d a t a ,  a p h ase  s h i f t  a n a l y s i s  of 

th e  a n g u la r  d i s t r i b u t i o n s  was s t a r t e d .  Such an a n a l y s i s  w i l l  p ro v id e  

in fo rm a t io n  r e g a r d i n g  s t a t e s  i n  ^ 0  which have e x c i t a t i o n  e n e rg ie s  

between 17 .05  and 18.89 Mev. P r e l im in a ry  f i t s  have been  o b ta in e d  to  

th e  a n g u la r  d i s t r i b u t i o n s  i n  th e  ran g e  from 17 .05  to  17 .89  Mev.

These f i t s  and th e  phase  s h i f t s  w i l l  be d i s p l a y e d .  The p r o p e r t i e s  of 

th r e e  l e v e l s  found  i n  a s  a r e s u l t  of th e  phase  s h i f t  a n a l y s i s  

w i l l  be p r e s e n t e d .
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EXPERIMENTAL ARRANGEMENT

T a rg e t

A s e l f - s u p p o r t i n g  carbon f o i l  t a r g e t  o f  50 z(g/cm2 th ic k n e s s  

was used  i n  t h i s  ex p e r im en t .  The c a rb o n  was e v a p o ra te d  on to  a g la s s  

s l i d e  by th e  Yissum R esearch  Development Co. (C a t .  N o . ‘1604B). The 

carbon  f o i l  was s e p a r a t e d  from the  s l i d e  by im mersion i n t o  d i s t i l ­

l e d  w a te r .  The f o i l ,  which f l o a t e d  on th e  s u r f a c e ,  was th e n  l i f t e d  

by an aluminum t a r g e t  h o ld e r  o f  7 /8  in c h e s  by 5 /8  in c h e s  w i th  a 3 /8  

in c h  d ia m e te r  h o le  i n  th e  m id d le .  The f i l m  a d h e re d  to  th e  mount and 

was re a d y  f o r  use  a f t e r  a s h o r t  d ry in g  t im e .  E f f o r t s  had been 

d i r e c t e d  t o  s e l e c t  th e  most uniform  p o r t i o n  o f  th e  f i lm  and to  

o b ta in  th e  sm o o th es t  p o s s i b le  t a r g e t  s u r f a c e .

The m a jo r  co n tam in a n ts  i n  t h i s  ^ C  t a r g e t  a r e  ^ 0 , 1h and ^ C .  

The 160 and  *H may have come from th e  w a te r  u sed  i n  f l o a t i n g  o f f  th e  

f i l m .  The abundance o f  i n n a t u r a l  C i s  1.11%. These co n tam i­

n a n ts  w ere i d e n t i f i e d  i n  th e  s p e c t r a  o f  s c a t t e r e d  p a r t i c l e s .  The 

abundances o f  th e  co n tam in an ts  a re  n o t  l a r g e  a n d ,  a t  most a n g l e s ,  the  

e l a s t i c  s c a t t e r i n g  peaks due to  the  c o n ta m in a n ts  co u ld  be s e p a r a t e d  

from th e  e l a s t i c  s c a t t e r i n g  peak due t o  ^ C .

A c c e le r a to r

A beam o f  a lp h a  p a r t i c l e s  was o b ta in e d  from th e  W estern  M ichigan 

U n i v e r s i t y  Model EN Tandem Van de G ra a f f  a c c e l e r a t o r .  Helium gas was

2
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f e d  i n t o  th e  d u o -p la sm a tro n  io n  so u rc e .  Hydrogen was used  a s  an 

exchange gas i n  th e  e l e c t r o n  p ick u p  c a n a l .  The d u o -p la sm a tro n  ion  

s o u rce  and th e  d e f l e c t i o n  o f  th e  beam i n t o  th e  a c c e l e r a t o r  has  been 

d i s c u s s e d  i n  some d e t a i l  by C a r t e r  and D a v is .^  The He-  io n s  coming 

from th e  io n  so u rc e  were f i r s t  a c c e l e r a t e d  th ro u g h  a h ig h  p o t e n t i a l  

d i f f e r e n c e  o f  fo u r  o r  more m i l l i o n s  o f  v o l t s  tow ards  a h ig h  v o l ta g e  

t e r m in a l .  At th e  h ig h  v o l t a g e  te rm in a l  o f  th e  a c c e l e r a t o r ,  lo c a te d  

a t  th e  c e n t e r  o f  th e  m ach ine , th e  beam p asse d  th ro u g h  a s t r i p p i n g  

c a n a l  c o n t a in in g  oxygen g a s .  Some o f  the  beam th e n  emerged from t h i s  

c a n a l  as  d o u b ly -c h a rg e d  p o s i t i v e  i o n s .  The io n s  em erging  from th i s  

c a n a l  were th e n  a c c e l e r a t e d  th ro u g h  the same p o t e n t i a l  d i f f e r e n c e .

The beam was th e n  momentum a n a ly z e d  by a magnet w hich was fo rm er ly  

c a l i b r a t e d  by  d e te rm in in g  th e  th r e s h o ld  o f  th e  ^ A l ( p , n )  r e a c t i o n  as  

w e l l  a s  th e  th r e s h o l d s  o f  o t h e r  r e a c t i o n s . ^  A s w i tc h in g  magnet 

d i r e c t e d  th e  a n a ly z e d  beam i n t o  th e  s c a t t e r i n g  cham ber. E nerg ies  

r a n g in g  from 13 to  16 Mev were used  i n  th e  e x p e r im e n t  and beam c u r ­

r e n t s  were n o rm a l ly  betw een 20 and 50 nanoam peres.

S c a t t e r i n g  Chamber

The t a r g e t  and a l p h a - p a r t i c l e  d e t e c t o r s  w ere l o c a t e d  i n  a 17- 

in c h  s c a t t e r i n g  chamber (O r te c  Model 600 S e r i e s  No. 2 5 ) .  I n  t h i s  

e x p e r im e n t ,  th e  chamber p r e s s u r e  was k ep t  a t  a b o u t  10- ^ m icrons  w ith  

a d i f f u s i o n  pump. The d e t e c t o r s  were mounted on a t u r n t a b l e  in s id e  

th e  chamber. The e n t i r e  assem bly  cou ld  be r o t a t e d  from th e  o u ts id e  

w i th o u t  b r e a k in g  th e  vacuum s e a l  o f  the  cham ber. A lso  th e  t a r g e t ,  

l o c a t e d  a t  th e  c e n t e r  o f  th e  cham ber, c o u ld  be in d e p e n d e n t ly  r o t a t e d
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from th e  o u t s i d e .  At th e  e n t r a n c e  to  th e  cham ber, th e  a lp h a  beam was 

c o l l im a te d  by u s in g  two c o l l i m a t o r s ,  0 .107 in c h e s  i n  d ia m e te r ,  and 

s e p a r a t e d  by 17.25 in c h e s .

Detectors

The e l a s t i c a l l y  s c a t t e r e d  a lp h a  p a r t i c l e s  w ere d e t e c te d  a t  th r e e  

a n g le s  s im u l ta n e o u s ly  by u s in g  t h r e e  s o l i d  s t a t e  sem ico n d u c to r  d e t e c ­

t o r s .  They were mounted on th e  t u r n t a b l e  i n  th e  chamber and s e p a ­

r a t e d  by 20° ( s e e  F ig u re  1 ) .  A c o l l i m a t o r  o f  3 /16  in c h e s  i n  d iam ete r  

was i n s e r t e d  i n  f r o n t  o f  each  d e t e c t o r .  The d i s t a n c e  from th e  c o l l i ­

m ator t o  th e  t a r g e t  was 5 and 61 /64  in c h e s .  The h a l f  an g le  sub tended  

a t  th e  t a r g e t  by th e  c o l l i m a t o r  a p e r t u r e  was 0 . 9 ° .  With an  ^^Am 

so u rc e  p o s i t i o n e d  in  th e  cham ber, th e  r e s o l u t i o n s  o f  th e se  t h r e e  

d e t e c t o r s  f o r  5 Mev a lp h a  p a r t i c l e s  were d e te rm in ed  to  be 2 7 - ,  34- 

and 32 -k ev .

At sm a ll  a n g l e s ,  th e  e l a s t i c  s c a t t e r i n g  due to  i m p u r i t i e s  i s  

d i f f i c u l t  t o  s e p a r a t e  from  t h e  e l a s t i c  s c a t t e r i n g  due t o  ^ C .  Hence

th e  d e t e c t o r  w i th  the  b e s t  r e s o l u t i o n  was used  a t  th e  most fo rw ard

a n g l e s .  The r e s o l u t i o n  o f  27 kev was a c h ie v e d  by c o o l in g  th e  d e t e c ­

t o r  to  a b o u t -7°C w ith  a t h e r m o e l e c t r i c  d e v ic e .

E l e c t r o n i c s

The p u l s e s  from each  d e t e c t o r  were a m p l i f i e d  by an O rtec  Model 

109A p r e a m p l i f i e r  and an O r te c  Model 451 a m p l i f i e r .  These a m p l i f i e d  

p u ls e s  were m on ito red  by a n u c l e a r  d a ta  Model ND-510 m u l t ic h a n n e l  

a n a l y z e r ,  an  o s c i l l o s c o p e  r e a d o u t  b e in g  used  w i th  th e  a n a ly z e r  (see

with permission of the copyright owner. Further reproduction prohibited without permission.



S c a t t e r i n g
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S u p p re s se r  
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Multichannel 
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F ig u re  1 . E l e c t r o n i c s  l a y o u t  f o r  d a ta  measurements
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F ig u re  1 ) .  An O r te c  Model 420A s i n g l e  channe l a n a ly z e r  was used to  

s e l e c t  an en e rg y  r e g io n  a b o u t  th e  e l a s t i c  peak . The e n e rg y  range  o f  

t h i s  window was p r e s e t  u s in g  an O r tec  Model 204 p r e c i s i o n  p u ls e  

g e n e ra to r  ( n o t  shown in  F ig u re  1 ) .  The p u ls e s  from th e  s i n g l e  chan­

n e l  a n a ly z e r  which accompanied th e  d e t e c t i o n  o f  p u ls e s  w i t h i n  th e  

ene rg y  "window" were th e n  c o u n ted  by an O rtec  Model 484 s c a l e r .  The 

number o f  a lp h a  p a r t i c l e s  p a s s in g  th ro u g h  the  t a r g e t  was de term ined  

by i n t e g r a t i n g  th e  beam c u r r e n t  w i th  a Brookhaven Model 1000 c u r r e n t  

i n t e g r a t o r .  A f te r  th e  p r e - s e l e c t e d  amount of ch a rg e  had  been  c o l ­

l e c t e d ,  a s i g n a l  from th e  O r tec  Model 431 p r e s e t  s c a l e r  s to p p ed  the 

c o u n t in g  s c a l e r s .

Keeping th e  accum ula ted  charge  a t  a c o n s ta n t  amount o f  0 .48  

m icrocou lom bs, e x c i t a t i o n  f u n c t i o n s  o f  th e  e l a s t i c  s c a t t e r i n g  were 

measured a t  s i x t e e n  a n g le s  over  a l a b o r a to r y  ene rg y  ran g e  from 13 to  

16 Mev. The d a ta  were ta k e n  in  e n e rg y  s t e p s  o f  a b o u t  30 kev  excep t 

o v e r  the  ran g e  from 14.344 to  14.639 Mev where s t e p s  o f  15 kev were 

t a k e n .  U sing  th e  same t a r g e t  and under th e  same c o n d i t i o n s ,  twenty 

f i v e  a n g u la r  d i s t r i b u t i o n s  were m easured  w ith  an a n g u la r  s t e p  o f  2 .5 °  

a t  th e  l a b o r a to r y  a n g le s  ra n g in g  from 1 1 .5 °  th ro u g h  166.5®. A ll  da ta  

were tak en  u s in g  t h r e e  d e t e c t o r s  s im u l ta n e o u s ly .  F or th e  a n g u la r  

d i s t r i b u t i o n s , th e  s e t t i n g s  o f  th e  l a b o r a to r y  a n g le s  o f  th e  th r e e  

d e t e c to r s  were so a r ra n g e d  t h a t  th e  a n g le s  of th e  m idd le  d e t e c t o r  

o v e r la p p ed  w i th  th e  a n g u la r  ra n g e s  o f  th e  o th e r  two d e t e c t o r s .  T h is  

was done to  h e lp  n o rm a l iz e  th e  d a ta  from th e  t h r e e  d e t e c t o r s .
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DATA REDUCTION 

E x c i t a t i o n  F u n c tio n s

T hree  d e t e c t o r s  w ere used  so  t h a t  th r e e  e x c i t a t i o n  f u n c t io n s  

would be o b ta in e d  a t  th e  same t im e .  E x c i t a t i o n  f u n c t io n s  were d e t e r ­

mined a t  l a b o r a t o r y  a n g le s  o f  1 4 .5 ,  23, 3 4 .5 ,  43 , 5 4 .5 ,  63, 72 , 84 , 

92, 104, 115, 125, 135, 145 , 155 and 165 d e g re e s .  The l a b o r a to r y  

e n e rg y  o f  th e  i n c i d e n t  a lp h a  p a r t i c l e s  was i n c r e a s e d  from 13.191 to  

15.646 Mev i n  s t e p s  o f  a b o u t  30 k ev ,  e x ce p t  betw een  14.344 and 14.639 

Mev, where s t e p s  o f  a b o u t  15 kev  were ta k e n .  As shown i n  F ig u re  2 , 

two d i f f e r e n t  t a r g e t  p o s i t i o n s  were used .

S ince  th e  s o l i d  a n g le s  sub ten d ed  by th e  t h r e e  d e t e c t o r s  a t  th e  

t a r g e t  w ere d i f f e r e n t ,  d a ta  c o l l e c t e d  by d e t e c t o r s  2 and 3 (see  

F ig u re  1) were m u l t i p l i e d  by th e  r a t i o s  o f  th e  s o l i d  a n g le s  o f  d ec -  

t o r s  2 t o  1 and d e c t o r s  3 t o  1 r e s p e c t i v e l y .  To o b t a i n  th e se  r a t i o s ,  

each  d e t e c t o r  i n  t u r n  was p la c e d  a t  a l a b o r a to r y  a n g le  of 119° and 

th e  c o u n t in g  r a t e s  f o r  th e  e l a s t i c  s c a t t e r i n g  o f  14 .738 Mev a lp h a  

p a r t i c l e s  were d e te rm in e d .  I n  t h i s  m anner, s o l i d  a n g le  r a t i o s  of 

1 .10  +  0 .0 1  and 0 .9 8  +  0 .009  were o b ta in e d  f o r  d e t e c t o r s  2 to  1 and 

d e t e c t o r s  3 t o  1 r e s p e c t i v e l y .

S ince  th e  beam d id  n o t  s t r i k e  e x a c t ly  th e  same a re a  on th e  

t a r g e t  f o r  th e  two p o s i t i o n s  shown in  F ig u re  2 ,  th e  t a r g e t  t h i c k ­

n e s s e s  w ere s l i g h t l y  d i f f e r e n t  f o r  th e  two p o s i t i o n s .  Data c o l ­

l e c t e d  w i th  th e  d e t e c t o r  i n  th e  p o s i t i o n  shown i n  F ig u re  2(b) were 

n o rm a l iz e d  to  th e  p o s i t i o n  shown in  F ig u re  2 (a )  i n  th e  fo l lo w in g

7
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Target
I n c i d e n t  
beam —

S c a t t e r e d
p a r t i c l e s

T a rg e t

I n c i d e n t  
beam ^

S c a t t e r e d
p a r t i c l e s

(T a rg e t  s c a l e  = 300°) 

(a )

(T a rg e t  s c a le  = 60°) 

(b)

F ig u re  2 . T a r g e t  p o s i t i o n s  i n  t a k in g  e x c i t a t i o n  fu n c t io n s
(a )  f o r  fo rw ard -an g le -  m easurem ents
(b) f o r  b a c k -a n g le  m easurem ents

T a rg e t
Incident
beam

S c a t t e r e d
p a r t i c l e s

I

Target
Incident 
beam ^

S c a t t e r e d
p a r t i c l e s

(T a rg e t  s c a l e  = 300°) (T a rg e t  s c a le  = 240°)

(a )  (b)

F ig u re  3 .  T a r g e t  p o s i t i o n s  i n  t a k in g  a n g u la r  d i s t r i b u t i o n s
(a )  f o r  fo rw a rd -a n g le  m easurem ents
(b) f o r  b a c k -a n g le  m easurem ents
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m anner. D e te c to r  1 was s e t  a t  a l a b o r a to r y  a n g le  of 84° and the  

c o u n t in g  r a t e  d e te rm in e d  w i th  the  t a r g e t  i n  th e  two d i f f e r e n t  p o s i ­

t i o n s .  T h is  was done a t  s e v e r a l  beam e n e r g i e s .  The t a r g e t  th i c k n e s s  

a t  p o s i t i o n  (a)  d iv id e d  by th e  t a r g e t  t h i c k n e s s  a t  p o s i t i o n  (b) was 

d e te rm in e d  to  be 0 .9 5  + 0 .0 2 .

I n  t h i s  manner th e  16 e x c i t a t i o n  f u n c t i o n s  were no rm alized  to  

c o r re s p o n d  to  a s i n g l e  d e t e c to r  and s i n g l e  t a r g e t  p o s i t i o n .

Angular D i s t r i b u t i o n s

Twenty f i v e  a n g u la r  d i s t r i b u t i o n s  were m easured  i n  the  l a b o r a ­

to r y  en e rg y  range  from 13.191 to  15.646 Mev. The th r e e  d e t e c to r s  

were r o t a t e d  in  2 .5 °  s te p s  from a l a b o r a t o r y  a n g le  o f  11 .5°  to  

1 6 6 .5 ° .  T h is  r e s u l t e d  i n  some o v e r la p s  o f  th e  a n g u la r  ranges  

c o v e re d  by th e  t h r e e  d e t e c t o r s .  These o v e r la p  r e g io n s  were q u i t e  

u s e f u l  i n  i n s u r i n g  t h a t  th e  energy  windows w ere n o t  i n a d v e r t e n t l y  

p la c e d  over  th e  wrong peak , which o c c a s s i o n a l l y  o ccu red  in  an 

a n g u la r  r e g io n  i n  which th e  yci) 12c c r o s s  s e c t i o n  was low. T h is

o v e r la p  a l s o  p ro v id e d  a check on th e  n o r m a l i z a t io n  to  a s in g l e  d e t e c ­

t o r  s o l i d  a n g l e .  A gain , th e r e  were two t a r g e t  p o s i t i o n s  (see  F ig u re  

3 ) .  The t a r g e t  p o s i t i o n  i n  F ig u re  3 (a )  i s  th e  same as t h a t  i n  F ig u re  

2 ( a ) ,  b u t  th e  p o s i t i o n  shown in  F ig u re  3 (b) d i f f e r s  by 180° from t h a t  

o f  F ig u re  2 ( b ) .  So, a d i f f e r e n t  r a t i o ,  1 .0 3  +  0 .0 2 ,  was o b ta in e d  in  

th e  same way a s  b e f o r e  to  n o rm alize  th e  t a r g e t  p o s i t i o n  shown in  

F ig u re  3 (b )  t o  t h a t  shown in  F ig u re  3 ( a ) .  U n f o r t u n a t e l y ,  n o rm a l iz a ­

t i o n s  due t o  d i f f e r e n t  s o l i d  a n g le s  and d i f f e r e n t  t a r g e t  p o s i t i o n s
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were n o t  th e  o n ly  ones n e c e s s a r y .

At th e  end o f  th e  e x p e r im e n t ,  i t  became c l e a r ,  from d i s c r e p a n ­

c i e s  be tw een  th e  a n g u la r  d i s t r i b u t i o n s  and e x c i t a t i o n  f u n c t i o n s ,  

t h a t  ca rb o n  had  been  c o n t in u o u s ly  accum ula ted  on th e  t a r g e t  o v e r  th e  

long  p e r io d  n e c e s s a r y  to  o b t a in  th e  a n g u la r  d i s t r i b u t i o n  d a t a .  To 

c o r r e c t  f o r  th e  in c r e a s e d  t a r g e t  th i c k n e s s  due t o  th e  carbon  b u i ld u p ,  

th e  a n g u la r  d i s t r i b u t i o n s  were n o rm a l iz e d  to  th e  e x c i t a t i o n  f u n c t i o n s .

D i f f e r e n t i a l  C ross  S e c t io n s  i n  th e  L a b o ra to ry  System

B ecause  i t  would be v e ry  d i f f i c u l t  t o  m easure th e  th i c k n e s s  o f  

our t a r g e t ,  c o n v e r s io n  o f  th e  c o u n t in g  r a t e s  to  c r o s s  s e c t i o n s  was 

done by u s in g  th e  ^ C ( p ,p ) 1 2 c  c r o s s  s e c t i o n  measurem ents o f  Moss and 

H a e b e r l i^  a t  5 Mev. The e x p e r im e n ta l  a rrangem en t used  to  measure 

th e  12c(«£)a^ 1 2 c  c o u n t in g  r a t e s  was used  to  measure th e  ^ 2 c (p ,p )1 2 c  

co u n t in g  r a t e s  a t  5 Mev and th e s e  r e s u l t s  were compared w i th  the  

fo l lo w in g  c r o s s  s e c t i o n s  q u o te d  by Moss and H a e b e r l i :

0 c m( 8 4 .7 ° )  = 36 .6  +  1 .4 6  m b /s r

^ m(1 3 3 .7 ° )  = 33 .8  +  1 .35  m b /s r

The a n g le s  a r e  i n  th e  c e n te r - o f - m a s s  sy s tem . We w ish  to  d e te rm in e  

Kp d e f in e d  by

(JlabCi6' )  = Kp X (c o u n ts )  i ab 

T h is  can be w r i t t e n  a s
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Kp = ---------- 0cm (9)

^lab(*) ( c o u n t s ) lab  

where 9 i s  th e  a n g le  i n  th e  c e n te r - o f - m a s s  system  c o r re s p o n d in g  to  

^  i n  th e  l a b o r t o r y  s y s te m . U sing  our c o u n t in g  r a t e s  and th e  c ro s s  

s e c t i o n s  o f  Moss and H a e b e r l i ,  we o b ta in e d

The ave raged  v a lu e  o f  0 .00273  +  0.00007 was u sed .

Next K*, th e  f a c t o r  f o r  c o n v e r t in g  c o u n t in g  r a t e s  to  c r o s s  

s e c t i o n s  i n  th e  a lp h a  p a r t i c l e  s c a t t e r i n g  e x p e r im e n t ,  was c a l c u l a t e d  

from Kp by

where Ip  and I *  r e p r e s e n t ,  r e s p e c t i v e l y ,  th e  t o t a l  number o f  p ro to n s  

and th e  t o t a l  number o f  a lp h a  p a r t i c l e s  c o l l e c t e d  d u r in g  a s i n g l e  

c o u n t in g  r a t e  m easurem en t.  Kac was d e te rm in e d  to  be 0 .0273  +  0 .0 0 0 7 .

In  th e  1 2 c (p j p )12c  m easurem en ts ,  th e  t a r g e t  u sed  was n o t  the  

one used  in  th e  12c(ot>«£) 12q m easurem ents .  H ence, a 

e x c i t a t i o n  f u n c t i o n  was o b ta in e d  w i th  th e  new t a r g e t  a n d ,  by com­

p a r in g  th e  r e s u l t s  w i th  th e  c o r re s p o n d in g  ones o b ta in e d  w i th  th e  o ld  

t a r g e t ,  a a p p r o p r i a t e  f o r  th e  o ld  g a r g e t  was o b ta in e d .  T h is  

r e s u l t  i s

Kp (0 = 8 4 .7 ° )  = 0 .00260  + 0 .00010

Kp (Q = 1 3 3 .7 ° )  = 0 .00286 + 0 .00011

K *(o ld  t a r g e t )  = 0 .02775 +  0 .00076
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which was u sed  to  c o n v e r t  th e  c o u n t in g  r a t e  d a ta  to  c r o s s  s e c t i o n s .

D i f f e r e n t i a l  C ross S e c t io n s  i n  th e  C en te r  o f  Mass System

The c r o s s  s e c t i o n s  i n  th e  l a b o r a to r y  frame of r e f e r e n c e  were 

th e n  c o n v e r t e d  to  th e  c e n t e r - o f - m a s s  system  u s in g  a com puter program 

which g e n e r a te d  th e  a p p r o p r i a t e  c o n v e r s io n  r a t i o s .  A t a b u l a t i o n  o f  

th e s e  c r o s s  s e c t i o n s  i s  g iv e n  in  A ppendices I  and I I .  I n  T ab le  1 , 

th e  p r e s e n t  r e s u l t s  a r e  compared w i th  th o s e  of C a r t e r ,  M i tc h e l l  and 

D a v i s .2 T h e i r  r e s u l t s  were p r e s e n te d  g r a p h i c a l l y  and th e  e n t r i e s  i n  

T ab le  1 w ere o b ta in e d  from th e s e  g r a p h s .  The ag reem en t i s  g e n e r a l l y  

q u i t e  good.

The t o t a l  u n c e r t a i n t y  i n  th e  c r o s s  s e c t i o n s  i s  a b o u t  5% which 

in c lu d e s  a c o n t r i b u t i o n  o f  1% f o r  n o rm a l iz in g  th e  v a r io u s  d e t e c t o r s  

t o - a  s i n g l e  d e t e c t o r ,  a c o n t r i b u t i o n  o f  2% f o r  n o rm a l iz in g  t o  a 

s i n g l e  t a r g e t  p o s i t i o n ,  a c o n t r i b u t i o n  o f  4% due to  th e  u n c e r t a i n t i e s  

i n  th e  c r o s s  s e c t i o n s  w hich were used  to  c o n v e r t  o u r  r e l a t i v e  c r o s s  

s e c t i o n s  to  a b s o lu t e  c ro s s  s e c t i o n s ,  and a c o n t r i b u t i o n  of th e  s t a ­

t i s t i c a l  f l u n c t u a t i o n s .  The t o t a l  u n c e r t a i n t i e s ,  a s  l i s t e d  i n  Appen­

d ic e s  I  and  I I ,  a r e  c a l c u l a t e d  u s in g  th e  fo l lo w in g  fo rm u la :

/

(total uncertainty) = (cross section) X

+ ( 4 /1 0 0 ) 2 +  ( J n /N )2 j
(1/ 100)2 + ( 2/ 100) 2 

1 /2

Not included in the errors given in the Appendices are system­

atic errors due to the presence of contaminants. Contributions to 

the counting rates due to contaminants will result in systematically
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h ig h  c ro s s  s e c t i o n s  a t  th e  fo rw ard  a n g l e s .  A lso no a t te m p t  was made 

to  c o r r e c t  th e  d a ta  f o r  th e  a n g u la r  ra n g e  a c c e p te d  by th e  d e t e c t o r s .

TABLE 1

Comparison o f  th e  A ngular D i s t r i b u t i o n s  between th e  E xperim en ta l Data 
and Those from th e  P re v io u s  Work o f  C a r t e r ^  a t  a L a b o ra to ry  A lp h a -p a r -  
t i c l e  Energy o f  14.019 Mev

9cm CM c r o s s  s e c t i o n  CM c r o s s  s e c t i o n
( C a r te r )  (E x p er im en ta l)

(deg) (m b /sr)  (m b/sr)

30 270 275.0

45 13 12 .0

60 75 68 .0

75 8 8 .5

90 20 19.8

105 18 20 .2

120 9 5 .0

135 19 19.0

150 0 .4 0 .5

165 120 109.0
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PHASE SHIFT ANALYSIS THEORY

I n  a quantum m ech an ica l  t r e a tm e n t  o f  th e  s c a t t e r i n g  p r o c e s s ,  an 

i n c i d e n t  beam of  uncharged  p a r t i c l e s ,  f a r  from th e  s c a t t e r e r s ,  may­

be r e p r e s e n t e d  by a p la n e  w ave, e i k z , p ro p a g a t in g  i n  th e  d i r e c t i o n  

o f  i n c r e a s i n g  z .  F a r  from th e  s c a t t e r e r ,  th e  beam s c a t t e r e d  i n t o  a 

s m a l l  s o l i d  a n g le  may be  r e p r e s e n t e d  by a p la n e  wave. The p lane  

wave can  be  expanded i n  a s e r i e s  o f  p a r t i a l  w a v e s ,7 each c h a r a c t e r ­

i z e d  by a p a r t i c u l a r  v a lu e  o f  a n g u la r  momentum ( J ) . The i n t e r a c t i o n  

be tw een  a s c a t t e r e r  and an incom ing p a r t i c l e  i s  th e n  r e p r e s e n t e d  by 

a s h i f t  i n  th e  phase o f  each  o u tg o in g  p a r t i a l  wave w ith  r e s p e c t  to  

th e  i n c i d e n t  p a r t i a l  wave. I t  i s ,  t h e r e f o r e ,  f r u i t f u l  to  param e­

t e r i z e  th e  e x p e r im e n ta l  s c a t t e r i n g  d a ta  in  te rm s o f  phase s h i f t s .

The r e s u l t a n t  phase s h i f t s  th e n  p ro v id e  in fo rm a t io n  abou t the  n u c l e ­

a r  i n t e r a c t i o n .  In  th e  p r e s e n t  c a s e ,  th e  i n c i d e n t  p a r t i c l e s  a re  

c h a rg e d ,  w hich r e s u l t  i n  more cumbersome e x p r e s s io n s ,  s in c e  the  

Coulomb f i e l d  must be ta k e n  i n t o  c o n s i d e r a t i o n .  N e v e r th e le s s ,  a 

phase  s h i f t  a n a l y s i s  i s  s t i l l  p o s s i b l e  and th e  e x p re s s io n s  g iven  

below  a r e  c o r r e c t  f o r  ch a rg e d  p a r t i c l e s .

The c r o s s  s e c t i o n ,  , i s  o b ta in e d  from th e  a m p li tu d e ,

f (0 )>  by th e  formula

f £ (9> * I £H 2

w ith  9 r e p r e s e n t i n g  th e  s c a t t e r i n g  a n g le  i n  th e  c e n te r -o f -m a s s  s y s ­

tem. F or  s p in  ze ro  ch a rg e d  p a r t i c l e s  ( a lp h a  p a r t i c l e s  i n  t h i s  c a se )

14
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on s p in  ze ro  n u c l e i  n u c l e i  i n  t h i s  c a s e ) , th e  s c a t t e r i n g  a m p l i ­

tu d e  can be w r i t t e n  a s  a sum o f two te rm s ,  one term ( f c )  a c c o u n t in g  

f o r  th e  Coulomb p o t e n t i a l  and th e  second  te rm  ( f n ) a c c o u n t in g  f o r  

th e  n u c le a r  p o t e n t i a l .  T hese  a m p li tu d e s  a r e  g iv en  by th e  f o l lo w in g  

e x p r e s s io n s :

where k  = mv/h = wave number o f  th e  i n c i d e n t  p a r t i c l e  

m = mass o f  i n c i d e n t  p a r t i c l e

v = v e l o c i t y  o f  th e  i n c i d e n t  p a r t i c l e  i n  th e  c e n te r - o f - m a s s  

system

d | = n u c l e a r  phase  s h i f t s  

^  = Z Z 'e2 /h v

f i = P lanck  c o n s t a n t  d iv id e d  by 2*

Ze = cha rg e  o f  i n c i d e n t  p a r t i c l e  

Z 'e  = c h a rg e  o f  t a r g e t  n u c le u s

= Coulomb phase  s h i f t  = 2 ^  a r c t a n  01/ j ) ,  w i th  = 0
j = l

= Legendre  p o ly n o m ia l  o f  o rd e r  J t , and 

L = th e  maximum v a lu e  o f  j?.

When th e  e n e rg y  o f  t h e  i n c i d e n t  a lp h a  p a r t i c l e s  i s  s u f f i c i e n t l y  

l a r g e  f o r  i n e l a s t i c  e v e n t s  to  o c c u r ,  th e  phase  s h i f t s  a r e  complex 

and w i l l  be w r i t t e n

i  L • 2ido
f n (9 )  = ^  S  ( 2 i  +  1)P, ( c o s 9 )e  * (1 -  e * )

4=0
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The te rm  e  i n  th e  e x p r e s s io n  f o r  f n i s  now w r i t t e n  a s  * | e

-2  p,
w ith  Yj = e . The im ag in a ry  p a r t  o f  th e  phase  s h i f t  a cc o u n ts

f o r  th e  l o s s  o f  p a r t i c l e s  from th e  e l a s t i c  s c a t t e r i n g  c h a n n e l .  The 

t o t a l  r e a c t i o n  c r o s s  s e c t i o n  i s  g iv e n  by

O r x  ( 2 J + D ( l  -  K i l 2 )
K Jt= 0

A v a lu e  o f  u n i t y  f o r  a Yj th e n  i n d i c a t e s  t h a t  no i n e l a s t i c  s c a t t e r ­

in g  t a k e s  p la c e  f o r  t h a t  p a r t i a l  wave.

S in ce  a n g u la r  momentum and p a r i t y  a r e  con se rv ed  i n  n u c l e a r  r e ­

a c t i o n s  and  s i n c e ,  i n  th e  p r e s e n t  e x p e r im e n t ,  th e  p r o j e c t i l e  and 

th e  t a r g e t  b o th  have s p in  z e r o ,  th e  s p in  and p a r i t y  of a l e v e l  e x ­

c i t e d  i n  th e  compound n u c le u s  (^-^0 i n  th e  p r e s e n t  case )  a r e  g iv e n  by 

J  = £  and  K = ( “!)* • The b e h a v io r  o f  th e  4 , ^  phase s h i f t  a s  a f u n c ­

t i o n  o f  e n e rg y  i n  th e  v i c i n i t y  o f  a compound n u c le u s  re so n an ce  d e ­

pends on th e  r a t i o  n / r ,  where f'e i s  th e  e l a s t i c  w id th  and f* th e  

t o t a l  width® o f  th e  re s o n a n c e .  On F ig u re  4 i s  shown th e  change i n  

th e  p h ase  s h i f t  w i th  e n e rg y  i n  th e  v i c i n i t y  of an i s o l a t e d  l e v e l

w i th  J  = I  f o r  s e v e r a l  v a lu e s  o f  f%/(*.  I n  p r i n c i p l e ,  t h e n ,  a phase

s h i f t  a n a l y s i s  w i l l  p ro v id e  J  v a lu e s  f o r  l e v e l s  i n  th e  compound 

n u c le u s  and  an e s t im a te  f o r  f e / f ’’.
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PHASE SHIFT ANALYSIS

P rocedure

I n  se e k in g  a s e t  o f  phase  s h i f t s  which w i l l  f i t  an a n g u la r  d i s ­

t r i b u t i o n ,  th e  com puter program m in im izes  an e r r o r  f u n c t i o n ,  X^, 

d e f in e d  by

‘ET

2 N ® T S  " ® E S

kESs = l .

where = c a l c u l a t e d  t o t a l  r e a c t i o n  c ro s s  s e c t i o n

<7et = e x p e r im e n ta l  t o t a l  r e a c t i o n  c r o s s  s e c t i o n

Ag-p = u n c e r t a i n t y  i n  e x p e r im e n ta l  t o t a l  r e a c t i o n  c r o s s  s e c t i o n
j

0j3£)T = c a l c u l a t e d  e l a s t i c  s c a t t e r i n g  c ro s s  s e c t i o n

(■ ~ -)k = e x p e r im e n ta l  e l a s t i c  s c a t t e r i n g  c r o s s  s e c t i o n  
d-n-

Ag = u n c e r t a i n t y  i n  e x p e r im e n ta l  e l a s t i c  s c a t t e r i n g  c r o s s  

s e c t i o n ,  and 

N = t o t a l  number o f  s c a t t e r i n g  a n g l e s .

The computer p rogram , BIG, was w r i t t e n  by Mr. Jon  S led d e r  under the  

s u p e r v i s io n  o f  P r o f e s s o r  L a r ry  O p p l ig e r .  Dr. Ju an  Ramirez added  a 

s u b r o u t in e  which com pares th e  e x p e r im e n ta l  a n g u la r  d i s t r i b u t i o n  w ith  

th e  a n g u la r  d i s t r i b u t i o n  g iv e n  by th e  phase s h i f t s  found i n  th e  

s e a r c h  by p l o t t i n g  b o th  d i s t r i b u t i o n s  on th e  same g rap h .  The p r o ­

gram was used  on th e  WMU PDP 10 t im e - s h a r in g  Computer.

The phase s h i f t  a n a l y s e s  w ere perfo rm ed  on th e  e x p e r im e n ta l  

a n g u la r  d i s t r i b u t i o n s  g iv e n  in  Appendix I I .  However th e  u n c e r t a i n ­

t i e s  u sed  w ere ,  over  p a r t  o f  th e  a n g u la r  r a n g e ,  d i f f e r e n t  from th o se
18
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l i s t e d  i n  Appendix I I .  S ince  th e  peaks  dtre to  th e  e l a s t i c  s c a t t e r ­

in g  from and 1^0 were n o t  r e s o lv e d  from the  peak due to  th e  

e l a s t i c  s c a t t e r i n g  from l^ c  a t  sm a ll  a n g l e s ,  and s in c e  i t  would be 

d i f f i c u l t  t o  c o r r e c t  th e  d a ta  f o r  th e  p re sen ce  of th e s e  i s o t o p e s ,  

th e  u n c e r t a i n t i e s  were ta k e n  t o  be 50% f o r  c e n t e r - o f - m a s s  a n g le s  

l e s s  th a n  4 1 .5 5 ° .  Also s in c e  no c o r r e c t i o n  was made to  the  d a ta  f o r  

th e  f i n i t e  a n g u la r  r e s o l u t i o n  o f  th e  d e t e c t o r  system  and s in c e  t h i s  

c o r r e c t i o n  would have th e  l a r g e s t  e f f e c t  i n  th e  r e g io n s  of s h a rp  

m inim a, when th e  u n c e r t a i n t i e s  l i s t e d  in  Appendix I I  d ropped below  

1 .0  m b / s r ,  th e  u n c e r t a i n t i e s  used  t o  o b ta in  a f i t  w ere s e t  a t  1 .0  

m b /s r .  These  a r e  in  no sen se  r e a l i s t i c  e r r o r s  b u t  w ere used to  d e -  

em phasize  th e s e  a n g u la r  r e g io n s  t o  a v o id  a f a l s e  x2 minimum. A f te r  

a X^ minimum was o b ta in e d ,  th e  e x p e r im e n ta l  and t h e o r e t i c a l  a n g u la r  

d i s t r i b u t i o n s  were compared v i s u a l l y  t o  en su re  t h a t  th e  f i t s  a t  th e  

fo rw a rd  a n g le s  and the  minima in  th e  a n g u la r  d i s t r i b u t i o n  w ere r e a ­

s o n a b le .  I f  th e y  were n o t ,  a n o th e r  X^ minimum was s o u g h t .  A lso  

s in c e  t h e r e  a r e  s i x t y  t h r e e  s c a t t e r i n g  a n g le s  and o n ly  one t o t a l
n

r e a c t i o n  c r o s s  s e c t i o n ,  a low v a lu e  f o r  X^ cou ld  be o b ta in e d  w hich 

y i e l d e d  an u n re a s o n a b le  v a lu e  f o r  th e  r e a c t i o n  c r o s s  s e c t i o n .  Such 

f i t s  w ere  a l s o  r e j e c t e d  and  o th e r  f i t s  o b ta in e d .

The e x p e r im e n ta l  " t o t a l "  r e a c t i o n  c ro s s  s e c t i o n  used was th e  

sum o f  th e  c r o s s  s e c t i o n s  f o r  the  ^^C(<e',p) , and

r e a c t i o n s .  The and t o t a l  c ro s s  s e c t i o n s  were

o b ta in e d  by  f i t t i n g  th e  d i f f e r e n t i a l  c r o s s  s e c t i o n s  o f  B e r n s t e i n  

e t  a l ^  w i th  a s e r i e s  o f  L egendre  p o ly n o m ia ls .^  As i s  w e l l  known, the

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



20

c o e f f i c i e n t  of th e  z e r o e th  o r d e r  Legendre  po lynom ia l i s  s im p ly  r e ­

l a t e d  t o  th e  t o t a l  c r o s s  s e c t i o n .  The t o t a l  c r o s s  s e c t i o n

was o b ta in e d  by making a Legendre  po ly n o m ia l  f i t  to  th e  a n g u l a r  d i s ­

t r i b u t i o n s  o f  C a r t e r  et^ a l . ^  The Legendre  po lynom ial f i t s  w ere made 

u s in g  th e  computer program LEGFIT s u p p l i e d  by Dr. Juan  R am irez . The 

t o t a l  r e a c t i o n  c ro s s  s e c t i o n s  used  i n  th e  X^ a n a l y s i s  a r e  shown i n  

F ig u re  5 .

I t  i s  h e l p f u l  to  t h in k  o f  a X^ s u r f a c e  g e n e ra te d  by p e r m i t t i n g  

a l l  th e  phase  s h i f t s  used  i n  th e  a n a l y s i s  t o  ta k e  on t h e i r  f u l l  

r a n g e  o f  v a l u e s .  A v e ry  l a r g e  number o f  l o c a l  minima can be found  

i n  such  a s u r f a c e .  I t  i s  n o t  o n ly  im p o s s ib l e ,  b u t  u n e n l ig h te n in g  to  

i n v e s t i g a t e  a l l  o f  th e s e  minima as  a l a r g e  number would g iv e  a c c e p t ­

a b l e  f i t s  to  an e x p e r im e n ta l  a n g u la r  d i s t r i b u t i o n .  In  f a c t ,  a s  

p o i n t e d  o u t  by G e r s t e n , H  f o r  th e  c a s e  o f  s p in - z e r o  p a r t i c l e s  on 

s p i n - z e r o  n u c l e i ,  s e t s  o f  phase s h i f t s  can  be found w hich  w i l l

g iv e  th e  i d e n t i c a l  a n g u la r  d i s t r i b u t i o n  and t o t a l  c ro s s  s e c t i o n ,  

w here L i s  th e  maximum v a lu e  o f  th e  a n g u la r  momentum. The prob lem  

i s  t o  f i n d  " p h y s i c a l l y  m e a n in g fu l"  phase  s h i f t s .  J o l i v e t t e ^  has  

shown t h a t  i f  a s e t  o f  " u n p h y s ic a l "  phase  s h i f t s  a r e  o b ta in e d  a s  a 

f u n c t i o n  o f  e n e rg y ,  th e n  p a r t i a l  waves w i th  f -v a lu e s  n e ig h b o r in g  a 

p a r t i a l  wave go ing  th ro u g h  a re so n a n c e  w i l l  a l s o  e x h i b i t  r e s o n a n c e ­

l i k e  b e h a v i o r .  J o l i v e t t e  th e n  s u g g e s ts  t h a t  th e  p h y s ic a l  s e t  i s  th e  

one w hich  e x h i b i t s  th e  f e w e s t  r e s o n a n t  s t a t e s .  A s i m i l a r  p ro c e d u re  

was employed i n  th e  p r e s e n t  a n a l y s i s .  I t  was i n s i s t e d  t h a t  a p a r ­

t i a l  wave v a ry  s lo w ly  and sm ooth ly  w i th  e n e rg y  u n le s s  i t  i s  g o in g
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through a resonance. If it is going through a resonance then it 

must behave in a reasonable manner, or else another solution was 

found. An attempt was made to avoid "resonances" for which there 

was no physical evidence.

The a n a l y s i s  was s t a r t e d  a t  th e  lo w e s t- e n e rg y  a n g u la r  d i s t r i ­

b u t i o n .  S t a r t i n g  phase  s h i f t s  were g e n e ra te d  u s in g  th e  o p t i c a l  

p o t e n t i a l  o b ta in e d  by Brady e t  a l ^  from a s tu d y  of th e  ^ C (o £ ,< 0  

p ro c e s s  a t  a l a b o r a t o r y  e n e rg y  o f  8 .0 0  Mev. A f i t  was th en  o b ta in e d  

by v a ry in g  th e s e  phase  s h i f t s .  The f i r s t  n in e  p a r t i a l  waves were 

u sed  i n  the  p r e s e n t  a n a l y s i s .  T h is  means t h a t  e ig h te e n  p a ra m e te rs  

( s in c e  th e  phase  s h i f t s  a r e  complex) w ere v a r i e d  to  o b ta in  a f i t .

After an acceptable fit was obtained, the next higher-energy angular 

distribution was studied. After this next angular distribution was 

fitted, the behavior of the phase shifts as a function of energy was 

noticed to see if the above criteria were satisfied. If they were, 

the next angular distribution was selected for study. If they were 

not, other sets of phase shifts were sought until the above criteria 

were met.

Results

E leven  a n g u la r  d i s t r i b u t i o n s  i n  th e  la b o r a to r y  ene rg y  ra n g e  from 

13.191 to  14.311 Mev were f i t t e d  i n  th e  p r e s e n t  a n a l y s i s .  The d a ta  

p o in t s  ( d o t s )  and th e  f i t s  ( s o l i d  c u rv e s )  a r e  shown i n  F ig u re s  6 to  

16 . The c o r re s p o n d in g  c r o s s  s e c t i o n s  a r e  shown in  F ig u re  5 . The 

e n e rg y  dependence o f  th e  r e a l  p a r t  o f  th e  phase  s h i f t s  a r e  shown in
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F ig u r e s  17 to  20. A p a ra m e te r  i s  d e f in e d  by Yj = e "* w here 

r e p r e s e n t s  th e  im ag inary  p a r t  o f  th e  phase s h i f t ,  and th e  e n e rg y  

dependence o f  th e  vj a r e  shown i n  F ig u r e s  21 and 22.
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F ig u re  21. Energy dependence o f  f ° r  £ = 2 ,  and 3
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i= 8

*=7

1 = 6

*  = 5

* = 4

14.0 14.213.4 13.6 13.8
Ea (Mev)

F ig u re  22. Energy dependence o f  Yg f o r  £  = 4 ,  5 ,  6 , 7 and 8
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DISCUSSION AND CONCLUSIONS

A lthough  th e  phase  s h i f t  a n a l y s i s  i s  f a r  from b e in g  com ple ted ,  

some comments can be made and some c o n c lu s io n s  can  be drawn. I t  has 

been  p o s s i b l e  to  o b ta in  good f i t s  t o  th e  e le v e n  a n g u la r  d i s t r i b u t i o n s  

i n  th e  e n e rg y  ran g e  from 13 .19  to  14 .31  Mev. These f i t s  have been 

o b ta in e d  w i th  a s e t  o f  phase s h i f t s  which v a ry  sm ooth ly  an d ,  e x c e p t  

f o r  t h r e e  r e s o n a n c e s ,  s lo w ly  w i th  e n e rg y .  T h is  sm a ll  number o f  r e s o ­

n an ce s  i s  a r e s u l t  o f  s t r e n u o u s  e f f o r t s  t o  keep t h i s  number as sm all  

a s  p o s s i b l e .

A c o m p i l a t i o n ^  o f  in fo rm a t io n  on th e  («£ +  -^C) system  i n d i ­

c a t e s  e i g h t  l e v e l s  i n  th e  r e g io n  o f  th e  p r e s e n t  phase s h i f t  a n a l y s i s .  

One r e s o n a n c e  a t  an i n c i d e n t  a l p h a - p a r t i c l e  e n e rg y  o f  13 .26  Mev w ith

a w id th  o f  110 k e v ,  one a t  13 .86  Mev w i th  a w id th  o f  165 kev  and one

2 10a t  13 .95  Mev w i th  a w id th  o f  110 kev  were r e p o r t e d  » a s  e v id e n t  i n  

th e  e l a s t i c  c h a n n e l .  However, th e  t h r e e  re so n a n c e s  d e te rm in ed  by th e  

p r e s e n t  a n a l y s i s  a r e  n o t  a t  t h e s e  e n e r g i e s  and do n o t  have th e s e  

w id th s .

The p r e s e n t  a n a l y s i s  i n d i c a t e s  a 4+  re so n a n c e  a t  an  i n c i d e n t  

a l p h a - p a r t i c l e  e n e rg y  o f  14 .12  +  0 .0 5  Mev. Not o n ly  does d*4 d i s p la y  

t y p i c a l  r e s o n a n c e  b e h a v io r ,  b u t  d i p s ,  i n d i c a t i n g  a p p r e c ia b le  

s t r e n g t h  i n  o th e r  c h a n n e ls .

The p l o t  o f  ^ 2  a s  a f u n c t i o n  o f  ene rg y  (F ig u re  18) i n d i c a t e s  

th e  p re s e n c e  o f  two c l o s e l y  sp aced  2+  l e v e l s .  The l a c k  o f  in fo rm a ­

t i o n  on th e  b e h a v io r  o f  a t  low er e n e r g i e s  and th e  c lo s e n e s s  o f

41
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t h e s e  two l e v e l s  makes d i f f i c u l t  an e s t im a te  o f  t h e i r  p o s i t i o n s  and 

w id th s .  However, th e  low er 2+  re so n a n c e  i s  e v id e n t  i n  e x c i t a t i o n  

f u n c t io n s  ta k e n  a t  c e n t e r - o f - m a s s  a n g le s  of 7 0 .2 6 ° ,  80 .29°  and 

1 4 8 .6 4 ° .  From a s tu d y  o f  th e  b e h a v io r  o f  w i th  energy  and th e s e  

e x c i t a t i o n  f u n c t i o n s ,  th e  low er 2+ re so n an ce  was de te rm in ed  to  be a t  

13 .45  +  0 .0 5  Mev. The h ig h e r  2+  l e v e l  i s  a t  13 .80 +  0 .10  Mev. A ll  

t h r e e  o f  th e s e  l e v e l s  have w id th s  betw een 200 and 300 kev .

The above in f o r m a t io n  i s  summarized in  T ab le  2 below .

TABLE 2 L ev e ls  i n  160

E x c i t a t i o n  energy(Mev) 

R e fe re n ce  P r e s e n t  work
Pcm (kev)

17.11 110 ( l - , 2+ , 0+ )

~+17.17 200

17 .25  +  0 .0 4  188 + 38 2+

17.29 <100

17 .35  150

17.51  +  0 .0 8  188 + 38 2+

17.56 165 (4+ )

17.62 110

17.7 0+ , 2+

1 7 . 7 5 + 0 . 0 4  1 8 8 + 3 8  4+

17 .82  225 4+

Reproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



A P P E N D I X  I

E X C I T AT I ON:  F U N C T I O N S  Or  1 2  C C A A , a - _ P  ^ A } 12 C

I ' t j Y  = L - E - j P A T Q R V  E N E rt Al PHa P A- T i C^ ES
c -  T A R G E T .

C c . ■ .T E S  O ’  ‘ ' A S S  A N G L E S .

: E T E P  0 "  M A S S  C R O S S  S E C T I O N S .

’ 0 T a L UN C E P I A  I N  T f  ■ N C R O S S  S E C T I O N S .

43

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



44

A N 0 C .V = 1 4 . 2 ?  DEG

e n e r g y '/ «•SEC ERROR

( MEV) (M5 / S R ) ( M3 / S R

4 3 . 1 9 1 2 'v 2 . 4 4 5 9 3 . 6 7 8
13 . 2 2 ^ 1 9 - 6 . 4 4 9 8 9 , 3 7 1
1 3 . 2 5 4 1 3  7 3 . 7 3 4 8 6 , 0 3 3
1 3 . 2 5 6 1 7 7 ? . 6 2 0 8 1 . 4 5 1
1 3 . 3 1 3 1 5  51 . 3 1 7 7 5  . 5 4 6
13 . 3 4 3 1 7 7  = . 4 6 6 7 3 , 4 6 5
1 3 . 3S52 1 6 - 7 . 5 5 2 7 5 . 6 7 3
13 , - t J . i i a : ?j. s-  ̂ f . 7 4 4 7 3 . 5 2 3
1 3 , 4  13 1 6 3 7 rt* 5; ? 7 5 . 1 9 2
- 7 O . 4 7 5 1 6 2 1 . 4 8 5 7 4 . 4 7 9

4 . 5 3 1 1 6 3 7 . 7 5 4 7 5 . 5 2 6
%. 5 3 5 1 6 ; t . 7-36 7 6 . 3 2 3

13 . 5 7 2 1 5  7 6 . 1 2 7 7 5 . 9 5 3
13 . 5 3 2 1 5 :  = . 7 9 5 7 7 . 1 0 5
* . 5 3 4 1 7  o i . 5 2 6 5 3 . 1 1 6
1 7 . 6 6 5 1 7 , 4 . 7 7 7 3 2  . 4 2 2
1 3 . 6 9 3 1 / 9 5 . 7 3 0 3 2 . 6 0 4
13 . 7 2 9 16  2 7 . 6 5 6 5 3 . 9 2 7

. 7 6 1 1 6 4  5 . 6 6 4 3 4 . 4 7 7
13 . 7 9 4 1 6 / 7 . 3 7 i 5 6 . 2 0 5
13 . 3 2 5 1 9  2 3 . 3 3 1 5 5 . 3 3 4
1 3 , 3 5 3 1 9 6 5 . 7 0 0 9 0 . 2 5 3
13 .6 9 2 ' 1 9 6 3 . 2 3 9 9 0  . 3 7 1
13 . 9 2 2 19:25 . 3 4 0 3 3 . 4 0 3
1 3 . 9 5 4 i  9 4 7 • 31 ? 3 7 . 5 6 3
13 . 9 6 5 2 ^ 1 7 . 5 4 4 9 2 . 6 2 9
14 . O l 9 2*353 . 2 3 4 9 4  . 2 6 4
14 ’. 0 5 1 2 1 1 2 . 3 6 7 9 5 . 9 6 0
14 . 0 6 5 22  Vi . 3 3 9 9 6 . 0 1 0
1 4 . 1 1 5 2 1 5  6 . 6 1 1 9 9 . 4 6 3
1 4 • 1 4 6 2 ^ * 5 . 6 5 3 1 0 4 . 4 5 3
14 . 1 6 1 2 4 v 5 . 5 5 3 1 0 5 . 3 6 9
14 . 2 1 5 2 5  -5 . 7 5 4 1 0 5 . 9 7 5
1 4 . 2 4 6 2 5 fc l . 1 2 9 1 0 5 . 6 2 4
1 4 . 2 7 3 2 2 ^ 2 . 3 9 5 1 0 1 . 0 6 6
1 4 . 3 1 1 2 2 2 6 . 5 9 5 1 0 2 . 6 8 1

. 3 4 4 2 1  = 6 . 4 1 6 1 0 0 . 3 6 7
14 . 3 7 5 2 2 6 5 . 6 8 4 9 5 . 7 5 1
1 4 . 4 2 9 1 9 7 ? . 9 6 3 9 0 . 9 2 6
1 4 . 4 2 5 1 9 2 7 . 2 4 6 8 6 . 4 9 1
14 , 4 4 2 1 S 5 9 . 5 4 1 8 5 . 8 4 6

EMERGY X - S E C 4 PS r>3l * 1 W- ♦

(MEV) ! M 3 /  S R > ( y. 8 / S 3

, 4 . 4 6 8 1 = 5 7  . 2 7 9 6 ~ . 2 5 ^
1 4 . 4 7 5 1 7 9 7 . 0 3 1 $ 2 • 3 £ 3
14 . 4 9 1 1 7 l 7 . 2 4 9 ? 6 . 5 6  7
1 4 . 52  7 1 5 2 3 . 6 3 6 c 5 * 7 - i
14 • 5 2  4 2 3 2 7 . 2 1 7 ^ 3 . ?7 2
14 . 5 4  d 1 9 8 6 . 4  76 0 * ,2  2b
« /* J. . 5 5 7 1 9 4 4 . 6 2 1 6 0 1 c ■**

I 4 . 5 7 2 1 3 0 3 . 2 1 * 67 . 3 c 9
14 . 6 2 6 1 3 6 7 . 9 2 1 85 7 7?
“ ** . 6 3 9 i  S 3 9 . 6 0  4 04 i  7 7

I 4 . 6 7 2 1 6 8 2 . 3 2 * 0 6 , 4 5 2

I 4 . 7 2 5 l o 4 4 . 9 2 1 0 4 * ? l t
1 4 . 7 3  8 1 S 1 5  . 0 2 9 • V. 3 w ■*
1 4 . 7 7 2 1 7 2 ? • 8 2 9 / 9 . £ £ £
1 4 . 3 2 5 1 7 4 3 . 6 0 7 A« £* C •*
I 4 . 3 5 3 1 6 9 4 . “ 27 ; 7 . 8 ~ 5
I 4 . 3 7 1 1 6 9 ? . 3 6 5 / 5 . 3 * 6
1 4 . 92 4 1 6  2 ? • 3 5 4 74 #  ̂7 2
= 4 . 9 3 5 l o l c . 4 3 5 ; a • — 4.
1 4 . 9 7 1 1 5 9 8 , 7  7 1 3 . 2 0 ?
15 . 2 2 5 1 5 6 5 . 2 1 2 /  ^ . 9 0  7
15 . 2 3 3 1 5 5 0 . 7 5 3 ■/ - . 2 3 5
1 5 . 3 7 1 1 5 5 1 . 2 9 3 7 1 . 2 6  3
J, ✓ . 1 2 5 l o o 5 . 3 9 6 7 '■ . 4 5
1 5 . 1 3 8 1 5 5 7  . 6 4 2 7 1 . 5 -  ;

1 5 . 1 7 2 1 5 5 3 . 5 7 1 /  ■i . 3 c 0
15 . 2 2 6 1 5 2 3 . 5 1 6 6 9 . 3 5 2
15 . 2 3 9 1 5  3 2 . 0  5 6 12 . 6 0 3
15 . 2 7 3 1 5 7 1 . 2 1 6 1 £ . 1 7 5
15 . 3 2  7 1 5 8 4 . 2 2 5 '2 . 7 7 1

1 5 . 3 4 0 1 5 6 0 . 0 4 4 7 1 • ? 3 0
J, ~ . 3 7 4 l 5 l 5 . 6 5 6 0 y - 6 2 ?
1 5 . 4 0 5 '  53  4 . 1 4  4 7 -I* . 4 7 5
1 0 . 4 4 2 1 4 9 3 . 7 2 2 6 5 . 6 2 4

1 5 , 4 7 b 1 4 4 8 . 5 8 1 r> A . 5 6 ?
. 5 1 0 14  5 0 . 2 4 7 3 A . 6 3  2

1 5 . 5 4 4 1 3 9 3 . 2 8 9 A ^ • '8 ’ ^ ^
15 . 5 7 8 1 3 7 9 . 6 4 5 03 . 3 9 6
15 . 6 1 2 1 5  S 3 . 5 3 6 63 . 5 7 5
1 5 . 6 4 6 1 3 8 5 . 1 2 5  ̂V , 6-i 7
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X-SEC ERROR e ne R G v x - SEC ERROR

f\ •<£ v ) Cx=/SR> ( M g / S R ) CMEV ) ( v. 5 / g R ) (■■’3 /  5 R )

13 151 2 - 5 . 5 7 0 1 0 . 5 1 4 - z. * i 132 . 5 5 7 8 . 2 5 0
13 226 2 : 3 . 5 6 3 9 . 9 7 7 14 475 136 . 9 4 5 c . £ 1
13 254 19 9 . 5 3 5 9 . 319 14 4 9 i 134 . 646 c • 3 9 -
13 1 5 5 . 3 7 7 6 . 8 2 9 14 53 7 14 3 . 4 7 3 6 • 7 5 0

1 7* V 317 1 7 3 . 3 7 1 5 . 1 4 4 14 5 2 ^ 14 4 . 9 4 1 6 *5 5

13 348 2 7 7 . 7  65 1 0 . 6 1 4 5 ^ 0 146 . 1 5 2 :  . 5 7 5

13 3 3 2 2 - 6 . 3 7 2 1 1 . 4 5 3 ]_ 4 557 ' 0 6 £ "7 S t  . c c 8
13 412 2 6 5 . 3 5 5 1 2 . 2 6 6 14 = 7 7> ' V 145 . 3 9 8 6 .  ̂ v
13 0 <13 2 / 5 . 3 3 2 1 2 . 7 7 9 14 606 145 , * c c £. 324
13 475 26 5 . 2 2 0 1 3 . 2 4 6 14 63 9 145 . 5 3 3 b *396
13 50 7 2 9 5 . 5 2 3 1 3 . 7 2 2 14 672 1 4 1 . 0 7 4 6 . 6 4 I

13 535 5 7 3 . 5 2 7 1 4 . 3 2 9 1 4 70 3 137 . 9 9 1 6 «499
13 573 5 2 2 . 1 7 4 1 4 . 9 4 1 14 7 3.0 133 . 4 5 2 6 *15 4
13 602 5 2 3 . 3 7 3 1 5 . 4 4 3 A** 772 119 . 0 1 4 c 2 9
13 634 5 3 ? . 4 3 0 1 5 . 3 1 9 14 83 5 1 0  7- 1 V ' . 4 1 3 ^  ♦

-» -»/' y /
13 66o 5 3 6 . 3 2 4 1 5 . 5 8 3 i 4 338 96 . 553 £ . 5 v *
13 656 5 3 5 . 3 4 i 1 5 . 5 4 4 1 4 371 100 . 2 3 4 £ , 763
13 725 5 3 1 • 5 5 6 1 5 . 3 7 7 1 4 9 4 9 7 . 9  49 £ . 6 6 3
13 761 5 3 6 . 3 2 7 1 5 . 5 7 6 14 0 : - . v 9 4 ' c , A —

13 794 5 3 i . 253 1 5 . 3 4 9 : 4 971 9 4 . 6  04 -  . 510
13 326 5 7 4 . 4 5 8 1 5 . 2 4 6 15 025 93 . 4 1 3 4  ,

13 355 5 2 1 . 0 9 7 1 4 . 8 9 1 15 2 36 97 . 942 u . t 647
", 393 5 1 0 . 7 1 9 1 4 . 4 1 6 15 371 9c . 9 3 9 c  # A

13 922 2 5 3 . 1 0 4 1 3 . 3 7 9 1 2 12 5 9 2 . 7 * 5 A
'* x' 2

13 954 2 6 9 . 259 1 2 . 5 1 6 15 " 3 ~ 1 Z ^ # “y  £  £ 4t  • 4 5  r

■? 9 c 6 2 7  0 .  937 1 2 . 5 9 1 l 5 172 12 3 . 62 3 A ** .**
", * 315 2 6 3 . 0 7 = 1 2 . 2 3 2 15 20 6 107 . 5 6 6 5 . 1 1 4

14 251 2 5 5 . 6 5 3 1 1 . 8 9 4 l 5 23 9 110 . 5 9 5 5 *243
14 065 2 4 6 . 3 3 2 1 1 . 3 9 6 15 2 73 106 . 6 9 5 > #*5 C “
1 * 1 1 6 2 3 1 .  2 0 8 1 3 . 7 7 2 15 33 7 105 . 6 1 3 5  , * - *■*
14 1 4 b 2 2 2 . 1 3 6 1 3 . 3 5 6 15 34 3 102 . 1 1 0 / 0* '7 £
14 131 2 1 2 . 3 4 6 9 . 9 3 7 15 374 97 . 1 6 2 ^ • 6 ~ c
14 215 2 3 5 . 5 3 4 9 . 6 1 1 15 4 0 8 59 . 8 2 4 2 c 1

1 4 246 2 1 1 . 5 9 3 9 . 4 1 5 1? 442 85 , 6 3 ? £ . .> *> j s.- y 0

14 273 1 : 4 . 9 3 4 8 . 6 5 1 15 4 7o 7 5 . 1 5 8 *.v • 753
14 311 17 4 . 4 7 5 6 . 1 7 1 1 = 5 13 71 . 6 9 7 * c 57
14 344 1 6 3 . 7 5 7 7 . 6 3 2 15 544 6S . 824 v • 3 2 7
14 376 14 6 . 7 9 2 6 . 9 9 4 Jp ^ 575 69 . 5 3 6 Tw • 3 7 3

14 409 1 4 2 . 2 5 9 6 . 6 0 3 15 612 73 . 6 0 2 3 • 409
14 425 1 3 5 . 4 3 0 6 . 5 2 2 15 64 6 7c . 4 9 3 *b  7 V
14 442 1 3 4 . 6 1 3 6 . 3 4 4
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.? «-< ' ”■ M 7 . 0  V J  r_ b

E S 5 Y X - S E C E O R 0 9 e n e r g y x - SEC - * C ^

•1£ v ) < S / S 9  ) ‘ < * 3 / 5 *  ; ( ME v  5 <M3 / S 9  5 ( V3 / S -

- 1 9 1 8 9 . 3 4 4 1 . 9 3 2 1 4 . 4 6 6 3 7 7 4 1 •*\ ->

. 2 2 8 8 4 . 9 9 8 1 . 7 3 2 1 4 . 4  75 3 3 7 0 5 4 • 7 2 S

. 2 5 4 8 6 . 3 1 5 1 . 7 5 7 1 4 . 4 9 1 7 7 3 5 7 - * ~ *
- ' 6 . 3 4 4 1 .  8 4 4 , 4  ^  7 -»X *T • .? f  .< 5 4 2 3 1 / . 6 0 '

. 3 1 7 3  6 . 4 6 5 1 . 8 5 3 1 4 . 5 2 4 6 9 9 4 5 X. 3 8  6

. 3 4 d 0 9 . 6 9 ? 1 .  0 9 8 1 4  . 5 4 0 5 5 .793 «/

.  3 8 * 8 6 . 2 6 9 1 . 9 2 3 1 4  . 5 5 7 4 4 7 4 */ ^ — 2 . 2  8 2
, 4 i 2 0 6 . 7 1 6 1 .  3 2 9 1 4 . 5 7 3 3 9 4 ^ J 1

8 5 . 6 4 7 1 . 3 2 3 1 4 . 6 0 6 3 2 C lu S 1 • 6 S 1
. 6 7 3 8 3 . 3 2 5 1 . 7 2 5 1 4 . 6 3 9 2 9 5 4 9 . 5 3 1
. 5 0 / o l . 2 3 1 1 . 5 9 9 1 4 . 6 7 2 2 o 3 5 7 • 3 r  i
, 5 3 3 2 8 . 6 3 5 1 . 4 9 1 1 4 . 7 8 6 2 6 5 2 9 - x w -
. 5  7 0 ' 6 . 3 7 4 1 . 3 8 4 1 4 . 7 . 3 5 2' c ~ 7 3 4 .  5 r
. 5 0 2 - 1 . 9 2 4 1 . 1 7  3 1 4 . 7 7 2 2 9 9 4 4 4 t 2 £ C
. 5 3 4 1 5 . 7 1 5 1 . 3 2 9 1 4 . 3 0 5 5 0 1 1 4_  V 1
. 6 6 6 1 5  . 6 9 2 3 . 3 7 3 1 4 . 3 3 - 3 3 2 2 9  0 1 • 52
. 6 9 6 ••4 *  • *!» "* ^ 2 . 6 7 3 1 4 . 8 7 1 3 3 2 2 2 2 . 7 0 -
. 7 2 9 7 . 1 5 5 2 . 4 8 3 1 4 . 9 0 4 5 3 0 0 7 2. . 6 y 5
. 7 6 1 3 . 9 9 8 2 . 3 1 5 1 4 . 9 5 3 3 6 7 4 0 1 7 7 '
. 7 9 4 2 . 6 2 5 3 . 2 4 3 1 6 . 9 7 1 3 o 3 4 4 - j  —
. 8 2 6 1 . 9 4 9 3 . 2 0 4 1 5 . 0 0 5 3 / 3 2 7 - . 5 5 0
. 3 5 6 1 . 7 5 3 3 . 1 9 2 x  6 . 0 0  -0 3 7 3 6 2 • c y 2.
. 3 9 2 2 . 7 6 - 3 0 . 2 5 2 1 5 . 3 7 1 3 7 7 0 7 1 . y /  ''
. 9 2 2 5 . 2 9  5 2 . 3 8 7 1 5 . 1 0 5 3 5 7 0 6 - • “ 1 i
. 9 5 4 6 .  7 1 1 3 . 5 5 7 1 7 . 1 5 3 3 3 /•» >1 «*- 4 *+ - . --2 1
. 9 8 6 1 1 . 2 1 2 0 . 6 7 6 1 5 . 1 7 2 •; 4w 1 5 3 7 -

. 2 1 9 1 5 . 1 1 0 0 . 3 6 1 1 5 . 2 2 6 3 4 1 0 2 . 7 ^ 1

. 2 5 1 1 9 . 5 2  6 1 . 0 6 6 1 5 . 2 3 9 3 2 5 3 2 1 . 5 7 7

. 2 8 3 2 7 . 7 8 3 1 . 6 4 9 1 5 . 2 7 3 3 2 8 5 9 - • / V I

. 1 1 6 6 2 . 2 3 9 1 . 6 5 5 1 5 . 3 0 7 3 3 7 9 0 - . 5 -  r

. 1 4 5 6 8 . 1 5 5 1 . 9 2 7 1 5 . 3 6 0 2 7 4 7 8 ■1 • 4 r

. 1 3 1 4 2 . 3 3 6 2 . 1 2 6 1 5 . 3 7 4 2 7 0 5 1 2 * 7

. 2 1 3 4 2 . 9 3 3 2 . 1 4 9 1 5 . 4 0 0 2 5 8 9 1 1 A 3 t  7

. 2 4 6 4 3 . 7 6 1 2 . 1 4 3 1 6 . 4 4 2 2 4 1 4 9 * . 2 8 1

. 2 7 3 4 2 . 4 6 7 2 . 1 2 6 1 5 . 4 7 6 2 4 5 6 3 1 . 3 0  0

. 3 1 1 4 1 . 6 5 7 2 . 2 S Q 1 5 . 5 1 0 2 4 7 “1 1 . 2 7 5
, 3 4 4  ̂ *■» 2  7  ^ 2 , 2 1 6 1 5 . 5 6 4 2 4 2 7 0 - . 2 8  7
^ 3 7 6 6 0 . 1 5 6 2 . 0 2 3 1 5 . 5 7 8 2 4 0 9 7 - . 2 7 9
. 4 2 9 6 5 . 4 4 8 1 . 9 4 1 1 5 . 6 1 2 2 5 7 5 3 1 . 3 5 5
. 4 2 3 4 1 . 0 2 5 2 . 0 5 6 1 5 .  6<-6 2 5 9 4 3 i . 3 6 4
. 4 4 2 4 0 . 3 7 2 2 . 0 1 6
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= r, v

Ev>

223
254
2 8 5
517
34b
250
- 1 4
4 4b 
4 7 5

5 3 /
558
573
5 32 
654
6 6 2

69b
729
761
794
32b 
558 
593 
922 
95* 
966 
019 
351 
364 
1 1 6  

1*3 
151  
214
246
278
311
344
376
429
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x - S

5 U. N»

*• />
Z. w fc. -<R 09 E w E 9 j v X ~ 5 E C z. * R Z R

' ? / S 9  ) ( ' • ' 5 / 5 9 CM£ V ) C v’ 3 /  ?  k ) C 0  6 /  f  R

1 • 3 4 5 1 . 2 3 9 * A 4 5  6 3 5  . 2 4 2 - r  . R
3 5 2 1 . 2 3 9 1 4 . 4 7 5 2  8 . 5 4  s 1 . ? "* R

“ -7 7 1 A 1 . 1 3 3 * A • 4 9 1 5 5  . 4 5 3 A , 7 7 5
< 2 . 5 6 0 1 .' 2 1 6 1 4  . 5 2  7 5 1 . 6 9 3 ✓ t w

3 5 5 1 . 1 1 4 1 4  . 5 2 4 3 9 . 7 9 3 > , 7 l  i
3 7 7 1 . 2 3 3 * 4  . 5 4  0 5 1  . »  =  7C .✓ v- i c  "

- 6 3 7 1 . 1 7 3 1 4  . 5 5 7 2 5 . 5 3 ? v c z z

~ L. • 3 4 7 1 " 4 6 1 4  . 5 ? 3 2 3  . 7 9 9 1 . 2 ~ ~
1 • 1 9 3 1 . 1 5 3 1 4  . 6 0  6 2 0 . 2 4 5 A - .-1J. 'T'

■_ O . 9 1 7 1 . 3 9 3 1 4  . 6 5 9 1 $  . 1 7  7 *1 ■> — >

-  r  . 4 0 7 1 . 2 7  3 1 4  . 6 7  2 1 ?  • 2 0 2 R A 7
- 7 1 6  6 0 . 9 6 5 1 4 . 7 0 5 1 6  . 5 1 0 '7 c R -
1 6  . 2 3 6 3 . 9 2 2 1 4  . 7 5 5 I 2 1 3 c t ? ;  :
■*. ** 3 7 2 3 . 9 1 4 1 4 . 7 7 2 - A. 1 3 2 c  ^

1 6  * 5 6 4 •3. 9 3 7 1 4  . 3 0 5 1 5  . 9 9 0  ̂ , 0 -■ •

1 7  . 1 3 4 3 . 9 6 6 1 4 . 3 5 5 A « 4 3  7 C. • ^ V.**
1 4 . 6 6 2 1 . 3 3 2 1 4  . 8 7 1 * w « * 6 5 3 -L • C 4
2 4 . 5 4 6 1 . 3 2 9 1 4  . 9 0  4 1 6  . 4 p 5 j/' , 9 7 a
1 4 . 9 4  0 1 . 5 5 3 1 4 . 9 5  a 1 5  . 1 2 5
•sv / • 5 3 9 1 .  9 3 9 1 4  . 9 ^ 1 1 5 . 3 6  2 - >* *•
- 4  , 4 2 7 2 . 2 2 6 1 5 . 3 0  5 1 5  . 1 2 5 <■ • fl 7. t-
4 6 . 3 9 5 2 . 3 1 6 1 5  . 3 3 3 1 5  . 0 8 3 1 • ? 6 3
4 0 . 4 1 7 2 .  4 3 9 1 5 . 3 7 1 1 4  . 6 1 3 7 5 1
•> 3 2  6 2 . 6 2 1 1 5 . 1 7  5 1 2  , 5 7 4 t ’ * 7.0 c
6 r  • 3 5 5 2 . 5 6 7 1 5 . 1 3 5 1 1  • 9 7 2 »’ • ci •

3 0 1 5 . 3 3 1 1 5 . 1 7 2 5 5 1 *. • a ;  ;

^ 6 * 7 4 9 3 . 2 5 2 1 5 . 2 0  6 1<2 • l l 4 r*
6 3 2

: 2 • 6 5 3 3 . 5 2 3 1 5  . 2 3  9 5 1 3 2 5 3 5

7 5 . 7 6 3 3 . 6 6 6 1 5 . 2 7 3 6  , 8 2 2 C • 5 6 9
' / . 7 1 9 3 . 7 5 5 1 5 . 3 0  7 0  . 9 6 1 4 7 5

7 . 5 7  4 3 .  7 4 3 i  ✓ * 3 4 0 6 . 0 5 2 W.’ t 4 3  5
“7 9 7 2 3 . 6 7 5 1 5 . 3 74 5 . 2 6  6 3 9 3
” 1?C • 6 4 ? 3 . 4 3 1 i w ^ 4 0 3 4 . 7 5 6 •n 3 6 6
o 5 . 2 1 9 3 .  1 8 1 1 5 . 4 4 2 A 2 4 6 L • 3 3 9
5 5 . 3 7 S 2 . 7 2 9 1 5 . 4 7 6 3 ! 7 9 0 y» 3 - s

^ • 1 6 7 2 . 4 9 3 1 5  . 5 1 0 3 . 7 3 6 ?i. * 3 1 2
^ 7 . 1 2 4 2 . 3 5 3 1 5 . 5 4  ** 3  . 3 5 3 •>*.• »^ 5  1w T i
a  a  # 7 9 6 2 . 3 3 5 1 5 . 5 7 3 3 . 1 7 1 0 . ✓ .*■. *

• 9 1 2 2 . 1 1 3 1 5 . 6 1 2 3 . 6 6 3 3 0 8
5 9 , 7 9 3 2 . 3 1 3 1 5 . 6 4 6 3 . 6 0 9 J « 3 1 6
2 7 • 3 6 5 1 . 9 3 7
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C-iE v >

191  
229
2 54
255  
317  
34d
3 5 <2 
41'2 
443  
4 7 5  
52 7 
53d 
572  
622 
634  
6 6 6  
6 9 b  
72*

526
55b
892
9 2 2

1 4

1 4

1 4

14 
14 
14 
14 
1 4

14
14
14

9 5 6

21*
351
253
1 1 6
1 4 5

151
213
246
27b
311
344
376
429
426
4 4 2

£•■ • 26 DEC

A ~ SEC E9RCH

y.c / S R ) t ^ 3 / 5 9

-* X . 6 7 5 2 . 229
•>. 2 6 ' 2 . 3 5 1

,5 5 . 3 6 3 1 . 9 5 3
v: 9 . 3 6 2 2 . 2 i 3
*-«£ . 5 7 7 2 . 2 6 4
^6 . 314 2 . 4 3 3

±. . 2 / 1 2 . 5 5 3
~ 2 . 3 9 ? 2 . 5 9 6

. 412 2 . 5 1 9
r 2 - 3 3 i 2 . 5 3 1
4  9 . 1 7 3 2 . 4 5 2
•+ ^ . 8 3 5 2 . 2 . 6

- 0 . 5 7 8 2 . 2 1 3
W 7 . 2 6 1 ' 2 . 0 5 1
2  * . 2 2 2 2 . 233
* Q. 6 2 2 2 . 3 2 2
4-?►. . 6 21 2 . 2 6 7
J £ . 397 2 . 2 6 5

. 1 9 5 2 . 2 3 3
4 7 . 7  54 2 . 3 9 7
4 0 . 333 2 . 4 5 5

. 5 5 3 2 . 433
* .» *- *-*. 557 2 . 2 5 3
4.7 , 9 ^ 1 2 . 3 5 3
'2 7 . 7 5 4 1 . 9 5 7
- ^ . 9 8 5 1 .  931
3 4 . 1 2 5 1 . 3 6 1
4 4 . 757 1 . 7 9 9
2 <2 . 9  25 1 . 7 1 2
3 3 . 2 4  3 1 .  723
s *•- a. . 7 3 2 1 . 6 5 3
« ■« . 3 9  3 1 . 6 2 3
29 . 312 1 . 5 3 2
29 . 1 7 2 1 . 5 3 9
i Z . 3 3 1 1 . 5 7 9
2  9 . 1 9 2 1 . 5 4 1
47 . 9 9 3 I . 4 5 5

46 7 75  • / «/ 1 . 3 9 6
2 6 . 3 14 1 . 4 3 3
24 . 7 3 6 1 . 3 3 4
22 . 5 5 3 1 . 2 3 2

E N E 9 3 Y x - SEC R 9 q R

( N E V ) <>■ s / S R ) ( y S / S 9

1 4 . 4 5 5 2  3 . 2 3 1 1 • 1 1 3
1 6 . 7 6 4 . y A a

1 4 . 4 9 1 l 5 . 2 2 5 . 6 4 ?
1 4 . 5 3 7 1 3 . 2 2 3 e . 7 8 4
1 4 . 5 2 4 1 2 . 6 6  5 1/ . ? 6  9
1 4 . 5 4 3 1 2 . 5 6 8 r . “ 6 3
1 4 . 5 5 / 1 2 • 1 2  c i. . 7 <c 2
1 4 . 5 7 3 1 2 . 4 3  3 2 *7 .

1 4  . 6 0 6 1 4 • 1 4  6 ? . 8 3 9
1 4  . 6 3 9 1  4 . 2 6 6 % . 6 4 £
1 4  . 6 7 2 1  0 .  6 4 5 rtt . 9 0 9
1 4 . 7 3 3 1 4 . 9 3 6 . ?  “ 4
- .1 7 C .3 1  4 . 3 4 6 . S ^ S
1 4  . 7 7 2 . 6 6 5 r . ? '  7
1 4  . 8 3 5 * K . 1 3 4 . 9 3  5
1 4 . 3 6 6 1 6 . 4 3 4 r>< . 9 4 5
1 4 . 3 7 1 1 6 .  4 6 4 rx

•  9 4 A
1 4 . 9  3 £ «■» ^ . 2 4 2 i ?  ~ "!
1 4 . 96  3 J. ^ . = 2 2 -1 . 0 6 3
1 4 . 9 7 1 1 9 - 2 2 2 •1 . 0 7 7
1 5 . 3 2 3 * 9 . 7 4 1
1 5 . 3 3 8 1  * . 9 2 1 . 1 9
1 5 . 2 7 1 1  y . 5 6 1 -r . 0 9  3
1 5 . 1 7 5 ’ 1 7 .  9 8 3 ? c ~
1 5 . 1 8  6 1  9 . 9 0 1 * . 1 0

1 5 . 1 7 2 2  0 . 5  8 7 1 . 1 4 /
1 5 . 2 2 6 *** < c  - a ■*». J.Ci> 1̂ . 1 c 6
1 5  . 2 3 9 1 9 . 1 2 2 •: . C ~ 2
1 5 . 2 7 3 2 3 a A a> . 0 2 £' x . ' 4 7
1 5 . 3 2 7 . g . 7 6 1 A

• 1 0 ?
1 5 . 3 4 0 2 1 . 6 3 9 . 1 9 1
1 5 . 3 7 4 2 1 . ^ 1 9 . 1 6  4
1 5 . 4 2 8 2 2 . 3 9 9 1 . 2 2 5
1 5 . 4 4 2 2 4 . 8 5 6 - . 3 4 ?
1 5 . 4 7 6 2 4 • 2 7 7 . 3 1 2
1 5  . 5 1 2 2 6 . 2 1 5 . 4 0 3
1 5 . 5 4 4 2 9 . 3 1 2 . 3 4  6
1 5  . 5 7 3 3 1 . 6 7 0 * . 6 ^ 5
1 5 . 6 1 2 3 1 . 2 3 0 A . 6 3 5
1 5 . 6 4 6  . 3 2 . 7 2 9 X 7 .'■ £
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A «. I SC* = 3 '-' . 2 9  3 EG

■"* ^ f_ , vj ERGY X - SEG t  R R 0 E

( ■■1E v ) 3 / S R ) ( Y 5 / S R

1 3 .  1 ? 1 i . 1 7 ? 3 . 3 5 7
, 2 2 3 3 . 7 2 4 3 . 3 3 1

i  ■?— v . 2 5 4 s . 3 7 7 3 . 3 1 1
13 - ,  2 8 3 5 . 2 3 9 2 . 4 1 4
1 ■?— w . 3 1 7 7 . 6 5 6 2 . 5 3 9
1 3 .  3 4 3 C . 3 9 6 2 . 6 2 4
1 3 . 3 3 2 1 1 . 7 5 6 3 . 7 3 8
;  3 . 4 1 2 1 2 . 2 3 3 3 . 7 6 1
1 3 . 4 4 3 1 «. . 6 7 ? 3 . 7  34
1 3 . 4 7 5 *  1 . 3 4 3 3 . 7 4 2
- 7— . 5 0  7 - I . 4 7 5 2 .  7 2 4
1 3 . 5 3 8 c . 7 2 1 3 .  6 43
1 3 .  5 7  2 c “1 "s ^ (A  £  r  1 w * 0  X —

>— w . 6 2 2 r . 2 9 2 3 . 5 6 9
A . 6 3 4 . 8 2 8 2 . 3 9 2
1 N . 6 6 6 6 . 6 4 7 3 . 4 S 6
1 3 , 6 9 3 6 . 9 3 7 2 . 5 3 3
1 3 . 7 2 9 5 . 9 9 7 2 . 4 5 3
1 . 7  6 1 5 . 6 9  4 2 . 4 3 7

<:— s j , 7 9 4 .  6 7 6 2 . 4 3 6
-  •? . 8 2 6 c . 5 2 5 3 . 3 7 5
J -  0 . 8 5 8 3 . 8 9 7 3 . 3 4 1
1 3 , 8 9 2 2 . 7 5 3 3 . 2 7 5
^ ■? JL w , 5 2 2 i_ .  4 9 4 3 . 1 9 3
1 3 . 9 5 4 7. . 7 1 4 2 . 1 2 5
1 3 . 9 8 6 .7, . 5 6 3 2 . 1 1 3
1 4 . 0 1 9 e . 7 7 9 3 . 1 3 5
1 4 .  2 5 1 1

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

. 1 4  8 5 ^ 7  C♦ *** /  5 3 . 4 2 6
1  £ . 1 5 1 K . 2 3 6 3 . 5 6 4
1 4 . 2 1 3 9 . 5 2 5 0 . 6 2 9
1 4 . 2 4 6 1 2 . 2 7 6 3 . 7 6 3
1 4 . 2 7 8 1 3 .  1 6 4 2 . 3 3 6
1 4 .  3 1 1 1 3 . 7 2 6 3 . 5 3 2
1 4 ■?44•  V p .  ° 2 5 3 . 7 9 4
1 4 . 3 7 c 1 2 . 5 3 6 3 . 7 7 6
1 4 . 4 0 9 1 1 . 3 2 3 3 . 7 1 7
1 4 .  4 2 6 9 . 8 9 4 3 . 6 4 5
1 4 . 4 4 2 7 . 3 5 3 3 . 5 2 4

e n e r g y x - SEC 4 R 3 0 ?

(MEv/) ( X3 /  S K ) ( MB/ S *

14 . 466 5 . 7 3 7 !£■• ** ** 9
14 . 4 7 5 sV . 1 3 9 n • 2 C r
14 . 4 9 1 5 . 3 6 9 * ^ £ C
14 . 5 2  7 8 . 8 9 5 £ . 5 9 9
1 4 . 524 5 . 8 5 5 OV' . 5 9 7
1 4 . 5 - 2 r*- . 6 1 7 . 5 5
1 4 . 557 9 . 15C /> # ~ - s
14 . 573 9 .2 21 ■ 6 1 -
1_ -5 . 626 9 . 0 7 2 <•< . 6 7 9

14 . 6 5 ? 9 • U T*• 62 6
1 4 . 6 7 2

/•>
* . 3 9 6

1 4 . 725 9 . 5 2 6  ■ 0' •  5 7 7
14 •  735 y . 6 1 5 ;̂ 5

.  6  ?  -

14 . 7 7 2 ✓ . 0 5 2 c .  c 7 "

14 . 8 2 5 j. ^ . 4 3 6 *•»« 6 ^
14 . 8 5 8 A ^J.-L . 3 2 0 . " 2 2
14 . 5 7 1 11 . 1 9 3 • 7 — —
14 . 9 2 4 .7  91 'C >3 *< i
14 . 9 3 5 l 3 . 6 4 0 L •

14 . 9 7 1 1. ** .5 09 . 8 r 'S
15 . 3 0 5 15 . 8 2 7 • 972
15 . 2 3 5 1 6 . 1 7 3 rt . 9 ^ 9
15 ■T -7 1• J t X l 6 - 6 0 5 v* ? 7 -
15 . 1 2 5 l 5 . 5 6 7 •7 •  ̂- L
15 . 138 1 6 . 996 ry . 9 7 7

15 . 1 7 2 *» Ax - . 1 5 1 2 . 9 £ 7
15 . 2 2 6 1 6 . 8  01 y O 1 ;
15 . 2 3 9 1 8 - 83  6 1

 ̂ . a
.  0: / -

15 . 2 7 3 I S . 9 2 1 1 . 2 7 7
15 . 3 2 7 1 6 . 7 2 6 1 7\ «; -7

15 . 3 4 0 10 .  4 C3 1 A"» ~  ,' ' ^
15 . 3 7 4 2 2 .1 1 3 1
15 . 4 0 6 22 . 8 4 9 1 1 4. -

f  'v- W

13 . 442 21 . 6 9 4 1 . 2 0 7
15 . 4 7 6 28 . 8 6  7 1 . 307
15 . 5 1 3 24 . 7 4 7 < . 3 5 0
15 . 5 4 4 2 ' . 4 3 1 1 £ ^
15 . 5 7 5 23 . 6 8 7 -1 • 5 33
15 . 6 1 2 29 . 7 2 5 . 5 5  0
15 . 6 4  6 31 . 6 1 3 4 . 666
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i f . G O '  = 9 2 . 5 0  DEC

EN r RC-Y X - S E C rL. RRQR ENERGY x - SEC r a '  a

{ vEt f  3 C M 5 / S R ) O B / S 9  : ( MEV ) ( m3 / S R  ) ( >A5 / 5 9

i 3 . 1 9 1 1 3 . 2 6 ? 3 . 5 2 3 1 4 . 4 5 6 1 . 0 9 5 . 1 t y

i  3 . 2 2 3 1 4 . 1 1 7 3 . 5 6 9 1 4 . 4 7 5 . 2 1 4 K. . 3 1 4
1 3 . 2 5 « 1 3 - 4 7 4 0 . 5  3 3 1 4 . 4 9 1 . 4 8 6 Sl O “*s 1

1  " . 2 5 5 1 2 . 3 7 ? 0 . 7 1 2 1 4 . 5 0 7 1 4 . 3 7 3 y , 5 r1 i

1 3 . 3 1 ?  • 7 . 6 4 ? 0 . 5 5 2 1 4 . 5 2 4 5 . 5 8 3 r\ * o r 2
1 3 . 3 4 8 5 . 3 0 9 O . 4 5 3 1 4 ■?• V “  s. 1 . 7 8 5 .7 •*> MS ^c. '  *
 ̂ * . 3 5 ^ 3 .  0 4  7 2 . 3 3 3 1 4 . 5 5 7 4 - 1 9  2 . 2 -  ^

0 . 4 1 2 3 . 40.4 ? . 3 2 5 1 4 . 5 7 3 1 . 5 8 1 L • Z *v
1 3 . 4 4 3 2 . 5 9 5 rjk . 2 7  6 1 4 . 6 0 6

> . 0 7 6 I
■; 7—P . 4 7 5 3 . 5 0 9 O0 . 3  4 5 1 4 . 5 5 9 ■y . 6 1 9 z. • 1 /  -4
1 3 . 5 0 7 4 . 9 5 2 7o' Cf *1 i 1 4 . 6 ? 2 J . 4 7 6 iy

<.■ • 1 2
1 3 . 5 3 5 5 . 7 1 3 c' . 4 3 2 ** . 7 0 5

•»
- 5 0 2 t . 1 ^  -

* s . 5 7 3 6 . 3 8 ? r/i . 4 6 , 7 1 C . 7 5 5 O . 3  6 1 r- • 1 r  1
1 3 . 6 0 2 3 . 4 2 7 . 5 9 1 i. ** . 7 7 2

*
V . ' , 7 1 4 f.'

1 3 . 6 3 4 5 - 9 0 3 ? . 6 1 5 M A . 3 0 5 2 - 5 3 1 r>V 1 ; i

i **— V . 6 6 0 6 . 7 5 4 2 . 6 0 9 1 ^ . 3 5  8 1 . 7 2 4 . 1 6 3
'  ■? ■->. 6 9 5 1 1 . 2 5  4 0 . 7 3 2 I 4 . 3 7 1 I . 3 3 3 -6 1 ** A

1 3 . 7 2 9 1 2 • 3 2  7 . 7 8 2 1 4 . 9 0 4 . 5 71 A -N . -  £ -
1 3 . 7 6 1 1 2 . 4 5 ? ? . 7 3 3 “I O . 9 5 8 * . 7 c 2 , 1 v

1 3 , 7  9 4 1 4  . 5 9 3 V.- . 5 9 1 1 ^ . 9 7 1 . 5 0 9 7 . 1 -  '

1 3 . S 2 6 1 5  - 3 7 3 . 9 2 9 1 ^ X - * ■> =: * V ^ O . 6 9 0 z . 1 ? 2
~ "v . 8 5 9 1 5 . 5 6 3 1 . 0 3 3 . 2 3 5 , 4 7 6 <. . 1 1 5
'  '< — w . 8 9 2 1 9 . 6 1 6 . 1 2 9 1 5 • O' * -1. > . 3 3 3
1 3 . 9 2 2 i-'r • 2 ?  9 1i. . 1 1 2 1 5 . 1. ;  5 I . 4 0 5 ;7* # 1 ; '

1 3 .  9 5 4 2 1 . 1 8 7 , 2 3 3 * ^ i. ^ . 1 3  5 ■/O' . 4 2 5 ■>. 1 ' 5

1 3 . 9 5 6 2 0 . 8 6 3 , 1 7 3 1 5 . 1 7 2 O . 3 5 7 O . 2 '  *5
2, £ . 0 1 9 2 0 . 3 7 7 O . 1 6 5 1 5 . 2 0 6 z . 3 0 9 70 /  z  7

1 4 . 0 5 1 2 1 . 3 0 6 1 . 2 2 5 1 5 . 2 3 9 0 . 3 2 9 *? . ’2 5 1

1 4 . 0 6 3 c 2 » 1 1 6 1 . 1 5 3 - c . 2 7 3 0 . 4 2 3 7 . 1 2  0
1 4 • l i 6 2 2 . 3 0 6 j_ . 1 6 1 A MSi. -/ . 3 0 7 z . 0 2  4 r* • z  **

. 1 4  5 1 7 - 5 9 2 X . 0 3 4 1 5 . 3 4 0 £ . 2  6 2 ;7 ■» s

1 4 . 1 5 1 1 5 . 0 6 9
r» . 9 1 4 1 5 . 3 7 4 2 . 1 6 7 .•>  ̂A *

1 4 . 2 1 5 1 1 . 1 8 9 0 . 7 2 7 1 c;J. . 4 0  5 <’ , 1 9 0 • 0 6 C
1 4 . 2 4 6 5 . 3 0 6 7O . 6 1 0 1 5 . 4 - 2 0 - 2 1 4 r*■4 . . - I 2.
1 4 . 2 7 9 5 . 8 5 6

/-%V . 4 6 3 1 5 . 4 7 - 0 • 2 o 6 7 • ?  £ 6
1 4 . 3 1 1 3 . 6 9 ? r\£ . 3 4 1 1.5 . 2 1 0 0 . - 5 2 / . 1 0
2  c , 3 4 4 2 - 2 2 3 z . 2 3 3 1 5 • 5  ** ** o’ . 5 0 ? c: . 1 ^ 1
1 4 1 3 7 6 1 . 3 7 i 3 . 1 6 7 1 5 . 5 7 5 z - 5 2 4 c . H r
1 4 . 4 0 9 <*> * /  7.  JL ** 3 2 . 0 5 6 1.5 . 6 1 2 1 . 0 7 1 r*C . 1 6 "
1 4 . 4 2 5 3 . 0  4 g 0 . 0 3 4 1 5 . 6 4 6 1 - 2 1 4 L .  1 " 9
1 4 . 4 ^ 2 0 . 7 1 4 2 . 1 3 4
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* \ ~ r-o  ̂1 — A *• >• * v — _•

EN -  = r  V X-SEC

( v E v ) I v s / S R )

13 . 1 9 1 > 7 . 657
13 . 223 c 9  . 6 2 7
13 . 2 5 4 2 8 . 3 1 4
13 . 265 4 6 . 3 1 7
1 . 3 1 /  . 1 9 . 9 4 3

. 3 4 6 1 6 . 1 6 5
1 3 . 3 £ 2 1 3 . 2 4 :

. 4 1 2 1.2 . 1 7  4
w . 4,43 1 1 . 1 0 7

13 . 4 7 5 1 2 . 2 0 1
13 , 5 3 / - 1 . 3 5 3
13 . 5 3 6 1 2 . 6 9 3

>.5743 : 2 . 4 2 :
s . 6 2 2 1 4 , 0 6 5

1 c , 6 3 4 1 6 . 3 3 6
13 . 6 6  = 1 9 . 6 1 4
13 . 696 2 1 - 9 1 2
A A . 7 2 9 2 5 - 8 7 9
13 . 761 v — 0 7 1w w • *

. 7?4 2 9 . 1 8 2

. £ 2 6 57 . 2 37
13 . 856 3 1 . 7 6 1
13 . 8 9 3 4 2 . 6 3 6
13 . 9 2 3 3 0 . 9 6 7

. 9 5 4 5 0 . 42 .0
- *2_ w . 936 0 - 3 1 1
14 . 319 2 6 . 2 4 3
1 4 . 2 3 1  ̂8 . 5 3 3
1 4 . 0 8 3 2 3 . 4 7 9
1 4 . 119 2 1 . 2 3 7
1 4 . 148 1 8 . 1 9 2
14 . 151 1 7 . 7 5 4
14 . 2 1 8 1 3 . 4 5 9
14 . 246 5 . 3 9 i
14 . 2 7 3 e . 2 9 7
1 4 . 3 1 1 5 . 2 3 7
1 4 , 344 5 . 9 0 9
14 . 376 5 - 6 9 0
14 . 4 0 9 3 • 2 S 9
14 . 4 2 5 7 . 6 3 5
14 . 4 4 2 1 0 . 9 7 0

E R R 3 R £\ i ERG*

* S / S 9 1 ( MEv )

1 . 4 5 3 ^ 4 . 4 6 8
1 . 6 2 9 1 4 . 4 7 5
1 . 5 5 S 1 4 . 4 9 1
1 . 4 7 4 1 4 . 5 0  7
1 . 1 7 5 1 4 . 5 2 4
0 . 9 9 6 4* • U K
3 . 3 5 5 A ** . 5 5  7
3 . 8 0 3 1 C . 5 7 3
2 . 7 5 0 1 ^ . 6. :  8
0 . 6 0 4 . o 3 9
3 . 7 6 2 * •• • o"7 2
0 . 3 2 6 - / a. ** . 7 3
3 . 6 1 5 «i /• . 7 3 6
0 . 5 9 5 1 C . 7 7 2
1 . 3 3 6 1 ^ . 3 0 8
1 . 1 6 0 1 4 . 3 6  5
1 . 2 6 3 - AA . 3 7 1
1 . 4 5 4 1 4 . 9  :  c.
1 . 5 2 5 1 4 . 9 c  5
1 . 6 3 7 * * . 9 7 1
1 . 6 4 6 1 5 . 2 0  5
1 . 7 2 3 ■>. 5 . 0 5 8
1 . 7 6 9 1 5 . 0 7 1
1 , 6 9 1 1 5 • "* ■* ‘"j
1 . 6 6 6 1 5 ■ 1 O *5
1 . 6 6 1 1 5 . 1 7 2
1 .  4 6 2 1 5 . 2 3 6
1 . 5 7 3 1 5 . 2 3 9
1 . 3 4 1 0-71• M • V
1 . 2 2 7 1 A a. . 3 : 7
1 . 0 9 2 A . 3 4 :
1 . 3 7 1 1 5 . 3 7 4
3 . 3 6 5 A . 4 0 8
0 . 6 4 0 1 5 . 4 4 5
2 . 6 3 3 1 5 . 4 7 6
2 . 5 2 2 1 5 . 5 1 2
3 . 4 3 5 A x' . 5 4 4
0 . 4 7 3 1 5 . 5 7 8
0 . 6 0 9 1 5 • 5 1 2
3 . 5 7 4 1 5 . 6 4 6
3 . 7 4 4

X - S E C - 3 3 0 3

•>’ 3 /  S R ; c y 5 / 5 ^

1 2 . 0 9 1 : • 7 C 0
1 7 . 6 9 9 • ? t  ^
2 0  . 1 4  3 A A ^ m.
1 4 . 3 0 7 2 . 9 0  6
1 1 . 4 9 3 A • 7 6 9
1 1 . 0 2 5 7 . 7 A ~
H - 2 7 1 < ' • / IT “
1 1  . 2 9 8 V

9 . 6 8 4 , • 7 5
5 . 8 9 1 /•» A ■ '
9 . 5 4 7 • w '

' ■ ' . 4 2 3 A • ' 2 0
4 .  C3 Z >

«■ « h a ^
1 0 . 1 2 2 T -

9 . 0 0 0 . 6 0 5
1 0  . 2 3 1 w . 7 >7

y . 9 0 3 2 6 5 7*
■ 6 . 2 5 9 *> . c ;  y
7 . 5 5 0 , . 1
6 . 2 5 7 . 7 -
7 . 3 0 4 * 5 5  ?
6 . 7 4 6 •Ttl * ^ V A
0 . 3 7 4 J • * 1L •
5 . 1 2 8 _ . -  -  -
3 . 3 0 0 , A 7  a
6 . 3 7 4 n 1 ■»

• A • •
/  . 2 4 3 n . ? 5 r
i . 2 7 7 ♦ 5 * 7
7 . 7 4 2 2 A 2  ^

5 . 5 3 5 -*»
. 0  2  I

1 0 . 2 5 1 V 7 7
1 2 . 7 7 3 it.

a  ^  .
• ■ a

1 1 . 5 1 7 k.
"A —•

• X / <.•

1 2 . 2 2 8
1 1 . 9 5 5 r>< ■ . 7 C £
1 2 . 5 0 2 ■A “ 0

1 2 . 2 5 6 r\ ^  7  7

1 2  . S 3 ? x ■• 5 ~  0
1 5 . 0 2 2 m

c < 5 -  a.

l a  • 8 2 7 £ • ?  ;< ^
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= 1 1 : . . 4 7  DEG

LA r4GY *' -  S E C ERROR ENERGY

( v.£v ) f  5 / S 3 ) ( Y3 / S 9 ( ME v )

13 . 1 9 1 1 5 . 5 4 7 7 . 953 1 4 . 4 5 5
13 . 2 2 3 1 6 . 7 7 7 1 . 2 4 8 1 4 . 4 7 5
”1 ^ . 2 5 4 1 6 . 5 3 6 1 .  035 4  ̂  ̂  ̂1.1 . ** -y 1
13 . 2 5 5 1 7 . 2 3 2 1 . 0 6 9 1 4 . 5 0 7
13 . 3 1 7 1 5 . 3 2 7 2 . 9 0 3 1 4 . 524
13 . 3 4 8 ' 3 . 3 3 7 7 . 33?. 1 4 . 5 4 0
1 "7 . 3 3 4 . 0 . 3 7 6 7 . 7 l 9 ' 4 . 5 6 7
1 7 . 4 1 2 3 T ** 7 . 6 8 5 1 4 . 5 “3
1 . 4 4 3 6 . 332 2 . 554 1 4 . 6 0 6
13 . 4 7 5 3 . 4 62 2 . 4 / 7 1 4 . 6 3 9
- *7— V./ , 5 2 7 4 0  '■ 2** • ' — O 0 . 4 4 6 1 4 . 6 7 2
"" «. . 536 4 . 5 6 6 7 . 4 4 5 14 . 7 0 5

> . 5 7 2 3 . 6 5 i 0 . 3 7 3 1 4 . 7 3 8
. 622 3 . 3 ^ 1 0 . 3 o o 1 4 . 7 7 2

13 . 6 3 4 2 . 3 4 9 2 . 3 3 4 1 4 . 3 0 8
13 . 6 6 6 3 • 5 6 i 3 . 3 6 6 1 4 . 3 3 6
13 . 6  96 4 . 9 0  5 2 . 4 4 5 14 .  3 7 1
13 . 7 2 9 6. 6-00 •‘ . 5 5 3 1 4 . 9 0 4

. 7 6 1 9 . 2 9 4 3 . 6 5 2 1 4 . 9 3 5
— V ' , 794 1 7 . 9 3 4 3 . 765 1 4 . 9 7 1
13 . 326 1 1 . 4 6 6 0 . 7 5 9 15 . 2 0 5
13 . 8 6  8 1 7. . 934 2 . 7 6 5 1 5 . 0 3 6
-— . 5  92 1 7 . 6 2 1 3 . 7  46 1 5 . 0 7 1
13 . 9 2 2 - r> '* n >7 0 . 7 1 6 1 5 . 1 0  6
- "7 .  954 ’ = . 3 2 6 2 . 63? 1 5 . 1 3 5
i 0 . 9 5 6 7 . 7  = 5 2 . 6 2 2 1 5 . 1 7 2
14 . 319 6 . 5 7  = 2 . 5 3 S 1 5 . 2 2 6
1 4 . 251 5 . 3 5 4 3 . 4 9 5 1 5 . 2 3 9
14 . 233 5 . 5 5 2 2 . 4 6 2 1 5 . 2 7 3
1 4 . 1 1 6 5 . 4 9 2 2 . 479 1 8 . 3 0 7
1 4 . 1 4 5 5 . 2 2 7 2 . 4 6 3 15. 3**?
14 , 1 6 1 3 . 5 2 2 a .  463 15 . 5~4
14 . 2 1 3 5 . 7 2 3 2 . 4 9 3 1 5 . 4 0 5
14 . 246 5 . 2 2 2 3 .  463 1 5 . 4 4 2
14 . 2 7 8 5 . 3 7 i 3 . 4 7 2 1 5 . 4 7 6
1 4 . 311 5 .  341 0 . 4 7 3 1 5 . 5 i C
1 4 . 3 4 4 4 . 6 1 7 0 .  429 1 8 . 5 4 4
1 4 . 3 7 6 5 .  3 24 2 . 4 9 7 1 8 . 5 7 5
1 4 . 4 0 9 6 . 2 1 6 3 .  5 l 3 1 5 . 6 1 2
1 4 . 425 7 . 5 1 3 0 . 5 8 7 1 5 . 6 4 6
14 . 442 8 . 2 3 5 0 . 6 2 6

X - S E C

( V S /  s 4 )

1?

. o 
3
'N
/

9
9

7 . 6

r  4 3 
712  
410  
772  
1 62  
36 7

S & 7 
4 7 3
i i ?
QOr
3 4 3
43 4 

3

11

! C ?  
•>* **

231  
70 4 
“ 47
33 7 

. 122  
512  
353  
9 9 6 
3 3 6 
237  
353  
535  
6 8 6  
9 3 7 
617  
251  
643  
431  
636  
P o l  
162  
311  
2 9 ?  
527

S . - O ' ? *

( o /  ? = ;

4 7 0
4 -■

4.5 7 
4 7 5

665  
733  
7 9 2
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" 3 C >"•' -  i  2 2-. 5 9 0 E G

r  N ; RGY '‘ - S E C E Fi R 0 9

E \ ) ( v 5 /  S 9 ) -  ; M g / 5 9

- - 1 9 1 2 5 , 4 9 0 1 , 6 4 4
■ "i 2 2 3 5 1 . 9 3 4 1 . 5 2 6
1 3 2 5 4 2 5 . 5 6 9 1 . 5 2 2
4 c 2 5 5 2 5 . 6 5 9 1 . 5 1 3
: 3 3 1 7 8 c . ? 1 9 2  . 0 4 S

7 3 4 b 4 1 .  1 6 3 1 . 7 7 3
1 3 3 5 2 3 C - . 9 5 7 1 . 7 5 1
1 <.Sr 4 1 2 2 9 . 5 3 1 1 . 7 2 7
i 7 4 4 3 2 5 . 2 1 3 1 .  6 3 2
•* 7* V 4 7 2 2 5 . 3 3 4 1 . 5 1 9
1 3 5 2  7 2 6 . 6 2 6 1 . 5 5 6
1 3 4  '  b✓ w. v 5 4 , 5 4 3 1 . 4 6 2
1 3 = 7 0  - 2 2 . 4 3 4 1 . 3 5 5
1 3 6 2 4 1 9 . 1 3 9 1 . 2 3 2
1 3 6 5 4 1 6 . 5 9 6 1 . 2 9 2
1 3 6 0 6 1 4 . 1 2 7 3 . 9 5 6
1 3 6 9 8 1 1 . 7 3 5 3 . 3 3 6
- 7a. 7 2 9 9 . 4 6 4 2 . 7  2 1
1 3 7 6 1 ‘ y 1 7  ? -*• >. • ^ 2 . 7 5 5
1 3 7 9 4 1 0 . 5 6 7 2 . 7 9 3
1 ** 3 2 * 1 3 . 5 3 1 2 . 9 2 7
1 7 ^ w 3 5 8 1 3 . 9 1 6 ■3 . 9 4 5
1 7W 8 9  2 2 5  . 4 2 4 1 . 0 2 3
1 3 9 2 ^ 1 2 . 5 3 4 3 . 3 7 9
1 3 9 5 4 : 2 . 9 3 5 3 .  3 9 7
1 3 9 6 8 1 2 . 3 2 6 2 . 7 6 4
1 4 2 1 9 5 . 6 5 8 3 . 6 7 9
1 4 2 5 1 5 . 2 9 3 3 . 4 9 5
1 4 0 5 3 3 . 9 9 6 Z .  4 1 6
14 1 1 * 1 . 3 2 3 3 . 2 b 6
1 4 1 4 8 7 .  7 7 ! 3 . 1 6 3
1 4 1 6 1 2 . 1 4  r 2 . 0 7 ?
1 4 2 1 8 T . 4 5 6 3 . 1 2 8
1 4 2 4 6 1 . 2 9 7 3 . 2 2 1
1 4 2 7 8 2 - 1 3 6 2 . 2 9 1
1 4 3 1 1 3 . 3 1 5 3 . 3 5 3
1 4 3 4 4 4 . 4 3 7 2 . 4 4 7
1 4 37* 4 . 8 3 7 3 . 4 6 8
1 4 4 0 9 6 . 3 4 5 0 . 5 5 4
1 4 42* 7 . 5 3 7 2 . 6 1 9
1 4 4 4 2 6  . 972 2 . 5 8 3

E.\ERGY X-i EC E 9 *3 ' R

( MEV ) C - <6 / $9  ) ( Ms /  o 7

1 4 . 4 5 5 3 . 0 2 7 6 *- ^
14 . 4 7 5 1 2 . 2 3 6
1 4 . 4 9 1 6  . 0 6 4 C. • 5 3 5
1 4 . 5 2 7 3 . 93-4 ->'V • 692
1 4 . 5 2 4 1 3 . 3 5 5 9 1 8
1 4 . 5 4  2 1 4 . ? 6  7 9 c 3
1 4 . 5 5 7 1 r . 0 8 5 I . 1 -• 9
1 4 . 5 - 3 1 5 . 7 7 4 : . T
1 4 . 6 3 6 1 9 . 2 4 4 1 . 23 5
1 4 . 6 6 9 1 9 . 7 3 5 i_, 2 ? 2
1 4 . 6  72 1 9 . 7 7  3 1 . .. ><. c . ■
14. 7- 75 1 6 . 4 7 3 * 1  ̂ ;
1 4 . 7 c 5 2 2 . 6 4 7 2 /' 0
1 4 , 7 7 2 19 . 0 3 4 1 j. ? 0
1 4 . 8 0 5 1 9 . 2 4 4 ■L • 2  , 5̂
1 4 . 33S 2 1 . 1 7 2 • 2  v?
1 4 , 8 7 1 2 3 . 5 5 7 1 t 252
1 4 . 9 2 4 2 1 . 7 6 5 . 3  ̂c
1 4 . 9 6 8 23 . 5 3 6 1_ . 2 r r
14 . 9 7 1 1 6 . 3 3 3 i  • u y
1 5 . 0 2 5 1 9 . 7 5 4 •1 1  “
1 5 . 3 3 8 1 9 . 4 5 5 215
1 5 . 3 7 1 2 3 . 0 1 6 242
15 . 1 2 5 2 3 . 3 6 6 I - 2 - o
1 5 . 1 8 6 1 /  . 527 1 . 1 2  2

C 1 6 . 4 0 5  ̂ •
■» -.C 0

1 5 . 2 2 6 1 5 . 9 8 4 1 «  ̂a
1 5 . 2 3 9 1 4 . 1 9 7 ? * 0=1 0 *  ̂ •
1 5 . 2 7 3 1 1 .  775 0*6 *
1 5 . 3 2  7 1 1 . 1 4 7 •'/ £ »
' 5 . 3 4 2 9 . 7 1 0 r i

V: .
1 5 . 3 7 4 9 . 5 7 0 .0 72b
1 5 . 4 2 5 1 0  . 1 3 3 f?C * 75 5
1 5 . 4 4 6 6 . 3 7 5 ? . 6 c 4
15 . 476 7 . 6  42 n

6  t 62 5
1 5 . 5 1 2 9 . 815 n.

*. ♦ 7 4 0
1 5 . 5 4 4 1 0 . 4 1 1 »*»

/ .  . 77 8
1 5 . 5 7 6 6  . 3 2 5 2 0 6 I
1 5 .  6 1 2 O . 6 <L 0 n

O • 6  7 7
1 5 . 6 4 6 7 . 7 1 2 *><. • 629
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ANSCi“ = 1 3 2 . 6 0  DEG

ENERG*

O111in1>< ERROR

( ME V J c Ms / S 9 ) CMS/5R

1 3 . 1 9 1 47 • 152 2 . 5 6 1
1 3 , 2 2 3 4 5 . 945 2. 5-25
1 3 , 2 5 4 4 4 . 2 2 5 2 . 4 2 5
1 3 . 2 6 5 4 1 . 4 1 9 2 . 2 9 4
1 3 . 3 1 ? 4 3 . 9 4 5 2 , 4 1 2
13 . 3 4 8 4 2 - 5 4 1 2 . 3 4 7
1 3 . 3 8 - 2 4 5 . 6 2 9 4 . 4 9 1
1 3 . 4 1 2 4 6 . 7 9 6 2 . 6 3 5
1 3 . 4 4 3 4 6 . 3 7 3 2 . 5 1 1
13 . 4 7 5 4 c . 4 3 5 2 . 6 2 1
1 3 . 5 0 7 47 . 5 1 3 2 . 5 7 3
1 3 . 5 3 6 5 2 . 3 6 3 w .  / i  0
1 3 . 5 7 3 4 4 . 2 2 5 2 . 4 2 5
1 3 . 6 0 2 4 4 . 3 5 6 2 . 4 3 2
1 3 . 6 3 4 3 5 - 5 7 2 2 . 1 6 1
1 3 . 6 6 6 3 7 . 1 2 3 2 . 3 9 4
1 3 . 6 9 8 3 2 . 5 9 3 1 . 6 0 1
1 3 , 7 2 9 4-0.3 52 1 . 7 7 5
1 3 . 7 6 1 2 7 * 7 7 6 1 . 6 5 2
13 . 7 9 ^ 3 1 . 3 1 5 1 . 3 2 1
1 3 . 3 2 6 32 . 3 3 i 1 . 7 6 2
1 3 . 8 5 8  . 3 3 . 1 1 2 1.  764
1 3 . 3 9 0 26 , 629 1 . 7  03
1 3 . 9 2 2 2 6 . 9 3 4 1 . 6 1 6
1 5 . 9 5 4 2 3 . 6 9 7 1 . 4 6 9
1 3 . 9 5 6 2 1 . 1 7 0 1 7  % A— • ^  w —
1 4 . 2 1 9 1 7 . 3 5 3 1 . 1 7 9
1 4 . 2 5 1 15 . 1 1 6 1 . 0 4 2
14 . 2 8 3 10 . 7 0 5 2 . 8 1 5
1 4 . 1 1 6 5 . 594 2 . 5 5 6
1 4 . 1 4 5 3 . 057 3 . 3 7 3
14 . 1 8 1 2 - 2 5 5 2 . 3 2 4
1 4 . 2 1 3 2 .  366 2 . 3 2 7
1 4 . 2 4 6 3 . 9 6 9 0 . 4 3 8
1 4 . 2 7 5 6 . 4 1 5 0 . 5 8 6
14 . 3 H 5 . 2 6 7 2 . 6 3 8
1 4 . 3 4 4 1 1 . 9 6 9 2 .  334
14 . 3 7 6 x 4 • 635 1 . 0 1 8
1 4 . 4 0 9 1 5 - 1 1 6 1 . 2 4 2
1 4 , 4 2 5 1 7 .  353 1 , 1 7 9
1 4 . 4 4 2 2 2 . 1 3 3 1 . 3 8 4

e n e r g y X-SEC ERRCR

(MEv ) ( M 3 /  S R > C M3 /  5 R

14 . 4 5 5 2 5 . 5 3 6 1
1 4 . 4 7 5 2 6 . 5 6 4 A ** ?
1 4 . 4  91 2 2 . 3 5 2 . 35
1 4 . — £ / 1 2 . 5 7 1 ? . 9 2  9
14 . 524 2 5 . 9 4 7 i . 4 7 1
1 4 , 5 4 0 3 0 . 3 9 2 1 / "** '
1 4 . 5 3 7 3 5 . 2 2 4 2 .  f  7
1 4 . 5 7 3 4 2 , 3 1 5 2 , 2 2 -
1 4 . 6 0 6 4 4 . 7 6 7 2 . 4 5 1

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

1 4 . 6 7 2 4 7 . 5 5 3 d . . 5 5  0
1 4 . 7 0 5 5 2 . 3 6 2 2 • * »
1 4 . 7 3 S 5 3 . 5 2 7 2 M ^ *7
1 4 . 7 7 2 5 5 . 3 9 3 2 «*s „ —

, r :  /

14 . 3 0 5 5 5 . 7 8 2 3 • 1 ii 0

1 4 . 3 3 3 5 7 . 2 9 6 3 . 2 3 2
1 4 . 3 7 1 5 3 , 3 7 9 3 . 2 8 2
1 4 , 9 0 4 5 7 , 9 7 3 3 .  ? c 3
1 4 . 9 3 5 5 9 . 5 0 2 3 1 “  4
14 . 971 6 0  . 0 6 0 1v_ • — Z '

1 5 . 3 2 5 6  2 . 7 4 5 •»w . 1 9 1
1 5 . 2 3 8 6 2 . 4 2 4 3 . I " 7

1 5 . 2 7 1 5 9 . 5 4 2 3 1 7
1 5 . 1 0 5 58 . 4 1 9 ^  £  T

15 . 13 8 5 7 . 6 9 6 3 . 0 3 2
15 . 1 7 2 ^ •£ **? C 0* •  L W *• 2 . 8 6  3
1 5 . 2 2 6 5 1 , 2 4 2 2 7 £ 1

1 5 . 2 3 9 4 9 . 3 1 7 /*i/ .6 6 2
1 5 . 2 7 3 4 ! , 4 / 3 2 , 5 7 6
l 5 . 3 ? 7 42 . 5 2 2 2 . 3 5 9
1 5 - 3 4  0 44 . 0 2 5 2 . 4 1 6

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

1 5  . 4 7 6 3 8 . 0 1 0 2 . 1 3 5
1 5 . 5 1 2 3 6 . 4 4 7 2 . 2 6 2
1 5 . 5 4 4 35 . 0 6 3 1 . 9 9 8
1 5 .  :>7 8 3 2 . 6 7 8 1 , 3 6 5
1 5 . 6 1 2 3 1 . 5 5 5 1 . 3 3 2
1 5 . 6 4 6 3 2 . 0 3 1 <4 . 7 6  0
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1 4  2 . 5 6  D E G

rV- f\ rgy X-S E C E. 9 R j  rc ENERGY x - SEC

t\ •EV > ( - S / S F  ) ( X 3 /  S 3 : CMEv ) ( v s /SR)

tL 3 15 1 w 252 1 . 0 11 1 4 . 4 5 3 1 9 . 9 1 4
V- 2 2 3 ’V C 4. 0 4 3 4 1 . 7 2 6 1 4 . 4 7 5 2 2 . 6 1 6

13 2 5* 25 173 1 . 5 6 9 1 4 . 4 9 1 17 , 4 1 8
13 2 5 5 2 1 355 1 . 3 5 5 14.5*-  7 1 2 . 5 3 6
13 3 17 25 173 1 . 569 1 4 . 5 2 “- 2 ' i . 2 6 5
13 3 4 5 2 6 926 1 . 653 1 4 . 5 4 0 30 . 337
13 3 5 2 < *1 152 1 .  354 1 4 . 5 5 7 33 . 714
13 4 1 2 6 6 1 2 . 1 1 5 1 4 . 5 7  3 33 . 6 2 4
13 4 4 3 36 320 2 . 2 9 5 1 4 , 6 3 6 —* ^c * . 4 6 5
13 4 75 3 9 2 ^ 3 2 . 2 3 6 1 4 . 6 3 9 40 . 9 0 6
13 50 7 3 7 5 3 5 2 . 1 5 5 1 4 . 6 7 2 44 . 5 1 7
13 =; 1  g 3 / 5 3 5 2 . 1 5 5 1 4 • /  ̂5 44 . 2 3 2
13 5  7 2 i  4 = 6 2 2 . 0 3 2 1 4 . 7 5 = 42 . 3 2 3
13 6 2 2 32 ^ n c 1 . 9 4 2 1 4 . 7 7 2 * 4 . 5 4 2
13 5 3 4 2 5 559 1 . 7 3 3 1 4 . 3 2 5 43 . 7  53
13 6 6 6 2 6 9 7' 4 1 . 7 4 S 1 4 . 3 5 3 47 . 529
1-3 6 9 3 2 4 4 9 9 1 . 5 3 6 1 4 . 3 7 1 4 6 , 2 1 0
13 72 9 > 4 5 5 6 1 . 5 5 4 1 4 . 9 4 44 . 6 6 2
13 761 4 2 i  t\ 1 . 4 5 4 1 4 . 9 3 44 . 5 1 7
13 7 9 4 42 296 1 . 4 3 2 1 4 . 9 7 1 45 . 716
13 62 6 21 127 1 . 3 7 4 1 5 . 0 2 5 45 . 4 0 1
- 3 656 19 524 1 . 3 1 0 1 5 . 0 3 5 45 . 0 3 7
13 5 52 17 711 1 . 2 0 6 1 K *7 1 46 . 750
13 9 22 1 7 6 6 6 1 . 2 2 * 1 5 . 1 0 5 45 . 1 3 1
13 0 3 4 15 314 1 . 3 7 2 15 . 1 3 8 44 . 7 2 7
13 9S6 12 946 2 . 9 6 7 1 5 . 1 7 2 41 . 1 7 6
14 2 1 9 11 133 3 . 5 7 3 1 5 . 2 2 6 40 . 8 6 1
1* O K 1

O 9 395 0 . 7 3 2 1 5 . 2 3 9 37 . 5 3 5
14 2 8 3 7 237 2 . 6 5 9 1 5 . 2 7 3 33 . 9 8 3
14 1 1 6 5 5 " 4 0 . 5 6 2 1 5 . 3 2 7 34 . 9 7 2
14 1 4 8 4 ? ? 1 0 . 4 6 3 1 5 . 3*£ 34 . 9 2 7
1 4 1 8 1 O 5 5 i 0 . 4 3 2 1 5 . 3 7 4 29 . 6 0 6

14 2 1 3 c 540 3 . 4 9 8 1 5 . 4 0 6 35 . 0 1 7
14 2 4 6 5 589 0 . 5 8 1 1 5 . 4 4 2 32 . 702
14 2 7 8 7 642 0 . 6 5 3 1 5 . 4 7 6 29 . 935
14 311 X 9 3 3 •0 .753 1 5 . 5 1 0 26 , 0 5  0
14 344 9 5 39 0 . B 2 6 1 5 . 5 4 c 2 6 . 0 9 5
14 3 7 6 1 2 946 3 . 9 6 7 1 5 . 5 7 3 25 , 611
14 4 2 9 13 545 1 . 0 1 2 1 5 . 6 1 2 24 . 0 4 9
14 4 25 1 4 959 1 , 0 6 9 1 5 . 64c 23 • 243
14 4 42 16 133 1 . 1 3 0

H  I.- ^

c x  3  /  5  R )

5? 3 
7  9 7
“7

7,  '

5 i  5  
4 v 4
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a M G C 

E N £ R G V  

( m E v J

AC

1 3
1 3
1 ■?
1 3  
1 3
1 7 
' V
1 3
1 3
•: 7
13
1 3
1 3
1 4

1 4
1 X 
14 
1 4 
1 4  
1 4  
1 4  
14 
1 4  
1  4 
1 4 
1 4  
1 4

2 23 
2 5 4  
2 3 ~  
3 1  7
3 4 3  
3 5 3  
4 1 2
441
4 72
5 07
K A H„ V.

r /' £ 
6 2 2  
6 3 4  
6 6 6  
6 9 6  
7 2 *  
7 6 1  
7 9 4  
8 2 6  
5 5 6  
6 9 2  
9 2 2  
9 5 4  
9 5 6
2 1 *
T t l  C > -*•
2 8 3  
1 1 6  
2 4 8  
1 6 1  
2 1 3  
2 4 6  
2 7 6  
3 1 1
3 4 4  
3 7 6  
4 2 9  
4 2 6
4 4 2

x-SEC ERROR Ef.E RGY

M5 / S « ) C*i3/SR • ( y E v J

5 . 7 7 6 0 . 5 9 3 14 453
3 . 3 5 4 2 . 4 7 5 14 4 / 5
3 . 2 3 7 2 . 4  23 14 4 91
3 . 5 3 5 3 . 4 5 0 14 52 7
4 . 4 3 2 3 . 5 1 5 14 524
7 . 2 2 ? 2 . 6 5 5 1 4 54 7
6 .  415 2 . 7 5 3 A 557

1 2 - 2 0  9 Ok 0  ^ t_o- •  0  ** 2 14 573
9 . 6 6 2 2 . 9 2 3 1  4 A /• *
9 . 7 i ? 0 . 5 2 5 A

1 6 3 y
5 - 5 6 5 3 . 7 6 2 14 672
5 . 5 6 5 3 . 7 6 2 1 4 746
7 . 917 2 . 7 2 5 1 4 7 3 A
£ . 3 7 4 3 . 6 3 4 1 4 / /  £

4 . 7 3 1 3 . 5 3 1 14 315
3 . 4 3 6 3 . 4 4 3 1 4 83 5
2 . 9 3 5 3 . 4 3 5 14 571
2 . 1 9 1 3 . 3 4 5 1 4 9. 4
2 - 4 4 7 3 . 3 6 6 0  - . 4

•  ̂ V
1 . 3 9 4 A .  ̂ ▲ 1 ~ 9 71
0 . 6 4 7 0 . 2 3 9 13 0 0 5
1 . 0 9 5 0 . 2 3 9 15 03 5
2 . 6 4 ? 3 . 1 8 2 15 071
O  -7 A -*
'  .  /  ** f 3 . 1 9 6 15 1 ? 0
0 . 5 9 5 0 . 1 7  4 15 15 5
2 . 3 4  9 0 . 1 3 3 15 17 2
0 . 347 3 . 2 2 9 15 226
1 . 2 9 5 0 . 2 6 1 15 2 8 9
2 , 7 9 7 0 . 2 3 2 15 273
2 . 1 9 1 0 . 1 9 6 15 337
0 . 7 9 7 2 . 2 2 2 15 3< . '

0 . 9 4 5 0 . 2 2 1 15 374
0 . 4 9 S 0 . 1 5 9 15 4?8
2 . 3 4 9 0 . 1 3 3 15 442
0 . 4 9 6 0 . 1 5 9 15 476
7 . 4 4 2 0 . 1 5 0 1 5 5l«;
0 . 4 9 5 0 - 1 5 9 15 544
0 . 2 4 9 3 . 1 1 2 5 575
S .  299 3 . 1 2 3 15 612
1 . 2 4 5 0 . 2 5 5 15 646
2 . 7 3 9 0 . 3 9 0

X-8S.0

< 7 5 /  S R )

2 . 4 9 ?
3 . S 3 4
3 . 1 3 7  
4 . 0 3 3  
5 , 2 2 9
5 . 4 2 3  
6 . 1 7 5  
? . 423
6  . 2 2 4  
0 . 4 2 4
0 . 3 7 4

4 . 7 3 3
4 . 9 3 2  
4 . 3 5 2
4 . 1 3 3  
0 . 5 8 5  
8 . 6 5 5  
0 . 3 3 6
*• ^ X 7w * c C /
8 . 5 8 5  
4 . 3 8 2  
3 . 6 3 4  
8 . 6 3 5
4 . 1 3 3  
2 . 6 3 9  
3 . 3 5 6

4 9 ?  
5 3 5  
6 4 2  
7 4 2  
9 9 2  
4 9 4  
5 4 2
4 9 4
6 9 3  
? 4 6  
4 9 4  
1 4 1  
3 9 0  
6 3 4

r  ^  ̂5

<M6 / 5 9 . 

? . 3 ~ . :
<t- • **
C . 4 - 4
r* ' 1 :
2 . 5 r 3
? . ^

 ̂ •
r»X *

»

e .
7
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A\'GC^ = 1 5 6 .  03 DEC-

ETwEPG* X - SEC ERROR E M E R ’ x - SEC

t y.Ev) ( - 3 / S R ) ( M 3 / S R ; (ME; ) (' :  = / S R)

1 3 . 1 9 1 2 6 . 3 2 2 1 . 7 2 3 1 4 . 4 5 8 A / . 2 9 2
1 3 . 2 2 3 13 . 3 9 2 2 . 2 3 5 1 4 . 3 7 5 c  6 . 3 6 ?
1 3 . 2 5 * a . 5  95 2 . 1 9 1 1 4 . 4 9 1 3 7 • 193
1 3 . 2 6 5 -7 . 7 3 ? 2 . 7 i 3 1 4 . 5 2 7 23 . 5 1 ?
1 3 . 3 1 7 - 7 . 1 8 3 2 . 6 93 1 4 . 5 2 4 25 . 4 5 5
1 3 . 2 3 6 3 3 . 1 3 2 2 . 5 3 7 1 4 . 5 4 ? 30 . 0 3 ?
1 3 . 2 5 2 . 3 6 9 2 . 3 3 5 14 . 5 7 ? 3 I. . 9 1 7
1 3 . 3 1 2 2 7 .  9 3 1 . 7 7 5 1 4 . 573 31 . 9  63
1 2 . 3 3 2 /  / . 7 3 ? 1 . 5 2 4 1 4 . 6 7 6 31 . 2 7 4
1 3 . 3 7 5 » T

_  / . 9 1 8 1 . 2 3 3 14 . 639 23 . 4 5 1
1 3 . 5 0 7 1 ^ . 338 1 . 1 2 3 1 4 . 6 7 2 33 . 2 3 3
1 3 . 5 2 3 - i 5 w r 2 . 9 7 1 1 4 . 7  5 32 . 2o2
1 3 , 5 7 2 •  <> n "> r. . -   ̂* 2 . 3 7 3 1 4 .  7 6 < ">. 5 C 4
1 3 . 6 2 2 12 . 162 2 . 9 5 6 1 4 . 7 / 2 v . 7 o ?
1 3 . 6 3 4 12 . 3 7 9 2 . 9 9 7 1 4 . 3 2 5 3? . 9 0 6
'•  1  A  A A -  ^ • <-* c  D 1 . 3 3 3 1 4 . 8 3 5 4  6 . 5 5 4
13 . 655 -  A .  497 1 . 1 2 3 1 4 . 3 7 1 4 5 . 2 2 ?
1 3 . 7 2 ^ i  d 0  A  A 1 . 2 2 3 2 4 . 9 * 4 46 . 6 6 6
1 3 . 7 6 1 ** < . 9 5 4 1.  2 32 1 4 . 9 3 6 n  -• . 903
_3 . 79* 1 6 . ? ? 7 1 . 2 2 5 1 4 . 9 7 1 46 . 26?
13 . 326 2 7 .  329 1 . 2 7 6 1 A 7. -  £J . >  • ^ V 50 . 6 0 4
1 3 . 3 5 5 1 9 . 2 7 5 1 . 3 5 2 1 5 . 0 3  5 50 . 653
1 2 . S99 17 . 9 1 3 1 . 2 3 3 1 5 . 2 7 1 46 . 966
1 3 . 9 2 2 19 . 4 9 2 1 . 3 6  3 1 5 • 1 7 5 4 6 . 4 8 6
1 3 . ? 5 4 19 . 5 3 7 1 . 3 6 5 1 5 . 1 3 6 A  0  / q * a

• - X ̂
- 7 22 A « S> » X C ^ - r- . 166 1 . 3 4 0 1 5 . 1 7 2 4o . 3 3 7

13 . z i 9 1 ** ■A w. 2 3 6 1 . 2 3 3 1 5 . 2 0 6 47 . 5b3
1 3 . 2 5 1 I  1 . 293 3 . 9 2 ? 1 5 . 2 2 9 4C . 5 8 6
1 3 . 2 6 5 'e . 633 3 . 7 9 1 1 5 . 2 7 3 4 6 . 2 0 6
1 3 . H 6 6 . 353 3 . 6 5 5 1 5 . 3 2 7 47 . 8 3 5
1 3 . 1 3 8 A. 2 2 7 3 . 6  35 1 5 . 3 4 ? 4 3 . 6 5 4
n i l a i A. 2 5 3 3 . 7 6 9 1 5 . 3 7 4 4 7 . 0 2 0
13 . 2 1 5 9 . 7 1 5 3 . 8 5 2 1 5 . 4 2 3 47 .4  55
1 4 . 5 3 6 3.3 . 5 5 1 1 . 1 1 1 1 5 . 4 4 2 51 . 2 2 1
1 3 . 2 7 8 IS . 569 1 . 3 1 6 1 5 . 4 7 6 51 . 2 3 3
1 4 . 3 1 1 22 . 2 9  8 1 . 4 9 1 1 5 . 5 1 2 53 . 2 6 4
13 . 343 27 .  415 1 . 7 5 1 1 5 . 5 4 3 52 .  452
1 3 . 3 7 6 55 . 5 35 2 . 1 5 5 1 5 . 5  / c 51 . 0 9 2
14 . 4 -29 58 . 227 2 . 2 5 3 1 5 . 6 1 2 49 . 5 7 2
14 . 325 38 . 9 3 4 2 . 3 0 4 1 5 .  5 4  A 46 . 0 9 7
14 .  442 47 . 346 2 . 6 9 5

Reproduced  with permission of the copyright owner. Further reproduction prohibited without permission.

CM 
(\l 

(\| 
it 

H 
,1

 
rl 

<1 
H 

r 
I 

OJ 
V 

I 
CM 

CM 
(V 

CM 
(\J 

CM 
CM 

CM 
CM 

OJ 
CM 

CM 
CM 

CM 
CM 

CM 
CM 

CM 
CM 

CM 
CM 

CM 
CM 

CM 
CM 

CM 
CM 

C
M



58

AN3C* = 1 6 3 . 12 j EG

ENERG* X- SEC ERROR EN ERGY X-SEC ERROR

r E V > ( Y5 / S R ) ( M3/SR CMEv ) ( X B/ S R ) ( * - / ? -

13 191 1 4 8 . 3 9 3 7 . 4 3 3 14 . 4 5 5 213  . 4 9 3 1 0 . 3 9 3
A W 22 3 1 4 9 . 7.2 6 7 . 4 6 7 1  4 . 4 7 5 2 2 3 . 6 5 9 1 0 . 2 6 5
13 254 1 5 5 . 5 3 5 3 . 1 9 4 14 . 4 9 1 19 2 . 6 9 4 9 . 3 6 0
13 2 b ? 164 . 5 5 3 9 . 3 5 3 14 . 5 3 7 1 1 3 . 7 4 7 5 . 5 1 2
13 3 1 ? I ? 9 . 1 3 1 S . S l 9 + * . 5 2 4 1 4 4 . 1 2 ? 7 . 211
13 34 5 1 66 . 1 4 7 3 . 2 2 3 14 . 5 4  3 175 . 2 3 4 c * ^ ^

35 2 133 . 6 1 3 6 . 9p7 14 . 5 5 7 17 5 . 5 0 3 5 . r. - .5
13 4 1 2 117 . 4 6 5 5 . 9 5 3 14 . 5 7 3 1 6 7 . 7 5 7 9 • 2 1 0- 7 ■L V £4 3 1 Z  7 . 9 3 7 5 . 5 4 4 I 4 . 6Z6 1 6 4 . 6 2 2 9 , - 7 2
13 475 9 5 . 447 4 . 9 6 3 14 . 6 3 9 1 9 3 . 2 4 4 9 - ^ r  9
13 5 2 ? ^ 6 . 2 4 4 4 . 6 3 4 14 . 6 7 2 2 0 2 . 9 7 8 9 . 9 1 5
I s _ w 53 3 - 4 , 3 5 i 4 . 4 5 5 «. ^ • • cV 2 1 3 . 2 6 2 1 0 . 3 c 7
2 3 57Z ■7. . 4 5 9 4 . 2 7 4 14 *7 "5 ~ 2 l 4 . 5 3 5 1 0 . 4 4 8
\ 7 ~ •», 63 4  ̂ Xw V . 1 3 1 4 . 3 9  3 14 . 7~2 2 2 1 . 6 5 4 1 1 . ~ 7 4
13 634 7 6 . 2 1 5 4 . 3 7 3 14 . 8 1 5 2 3 5 . 2 4 5 1 1 . 3 3 7
13 666 = 3 . 7 1 2 4 . 4 2 5 14 . 8 3  8 2 3 9 . 2 5 4 11 . -  1
13 6 9 6 n 7*» V/ • 4 . 3 9 3 14 . 8 71 249  . 559 12 . 0 6 7
13 729 / 7 . 9 2 3 4 . 1 5 6 1  4 . 9 8 4 2 5 1 . 6 3 4 1 2 . l r  ■t 7^ V.' 761 . 646 4 . 2 8 7 14 . 9 ^ 8 2 5 6 . 3 2 7 1 2 . 3 6  31 7« V 794 c 9 • 7 c <; _ 4 . 6 9 3 1 4 . 971 2 5 9 . 7 3 5 1 2 . 5 2 . '
13 8 26 9 9 . 3 3 9 5 . 1 4 7 15 . 2 3 5 2 5 6 . 2 5 3 12 • 4 a 3
13 8 56 ? 3 . 2 1 7 5 . 1 2 3 15 . 2 3 5 2 6 2 . 6 4 0 1 2 - 6 = 4
13 3 92 13 3 . 4 2 6 5 . 3 3 5 15 . 2 7 1 257  . 643 12 . 3 4 0- ■? 9 22 * ? . 2 2 3 5 . 3 3 6 15 . 12 5 2 4 7 . 5 9 3 11 • 9 6 5
‘ '< 954 g 7 . 9 7 4 4 . 7 6 1 15 . 1 3 5 24 6 . 7 6 S 1 '  . 9 ’ 6

9 8 6 62 7 4*• *" - ’w' 4 . 3 3 2 1 ^ • 172 2 4 7 . 1 2 9 1 1 . 9 4  2
14 Z l 9 7  4 . 4 2 5 3 . 53Z 15 . 2 2 6 2 3 8 . 9 3 7 1 1 , 5 8 6
14 251 S 3 . 3 8 5 3 . 2 1 4 * ^ . 2 3 9 2 3 2 . 6 2 5 1 1 . 2  7?
14 253 42 . ? 3 i 2 . 5 2 3 15 . 2 7 3 2 2 6 . 7 9 6 «*» J. * « t. -
14 1 16 33 . 9 2 6 2 . 3 9 5 15 . 3 7 7 2 2 4 . 4 1 4 * ’C* Q r-
14 148 8 4 . 2 7 5 2 .  i l l 2 > . 3 - 0 22 7 . 1 4 5 «*• /'* *
1 4 1 51 -  .7 . 7 4  4 2 . 561 . 3 - 4 4 2 2 . 7 5 4 10 .7  31
14 2 1 3 •>» * *■?. 625 3 . 3 7 2 - c; . 4 3  5 222 . 3 5 1 10 . 806
1* 246 7 3 . 223 3 . 9 3 2 15 . 4 4 2 2 3 4 . 9 2 9 1 1 . 3 = 2
14 2 78 96 . 3 3 6 4 . 9 9 7 15 . 4 7 6 2 3 9 . 2 2 8 1 1 . 5 7 9
14 3 11 119 . 6 7 2 6 . 2 8 5 1 ~ . 5 ■* ' *• > k. 2 3 2 . 0 3 2 1 1 . 2 = 1
14 344 13 6 . 1 1 2 6 . 8 4 2 » c.i . 544 2 3 4 , 4 5 4 1 1 . 3 6 1
14 376 1 64 . 527 3 . 1 4 9 15 . 5 7  5 2 2 2 . 4 3 9 10 . 8 0 9
1 4 4 g 9 1 92 . 2 3 1 9 . 4 2 2 15 . 6 1 2 2 1 2 . 7 9 6 1 0 . 3 6 ?
1 4 42i> 1 V 4 . 5 5 4 9 . 5 2 3 15 . 6 4 6 2 Z 2 . 0 7 3 9 . 7 £ 2
14 4 42 * 2 5 . 9 4 i 1 2 . 2 5 1
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ANSC;* = 1 6 9 . 9 5  DEC

r* *. -  - yr, K ̂  i X-SEC ERROR

( SEV > I n 3 /  S R ) ( M 3 /  3 R

13 191 3 2 c . 2 ~ 4 15 . 6 0 2
13 223 3 3 1 . 2 2 1 1 5 . 3 1 9
13 254 3 5 3 . 2 5 1 1 7 . 0 6 9
13 235 3 7 7 . 5 3 9 1 7 . 9 5 1
13 31 7 3 7 C . 1 4 7 1 7 . 6 1 4
i 34 6 3 3 9 . 7 2 2 1 6 . 2 1 5
J. ^ 3 5 2 9 2 . 1 9 9 1 4 . 3 3 9
.10 412 2 6 7 . 3 7 2 1 2 . 9 0 3
13 4 4 3 2 3 9 . 7 4 7 1 1 . 6 3 1
13 475 2 2 1 . 9 7 8 1 0 . 5 1 6
1 '< — \j 50 7 2 2 7 . 5 5 ? 1 0 . 1 5 4
J. 0 53S 2 7 5 . 1 3 4 10 . 0 4 3
13 57i3 2 1 5 . 2 2 7 1 3 . 1 6 5
", 7-m s* 622 2 2 1 . 5 1 2 1 0 . 7 6 6
13 634 2 1 1 • S46 9 . 555
13 6 6 6 19 9 . 8 2 5 9 . 7 9 9
13 693 1 9 7 . 0 9 1 9 . 6 7 3
13 729 2 2 0 . 8 2 3 9 . 3 4 4
J» V.-' 761 2 1 2 . 3 0 3 1 3 . 3 7 ?
13 794 2 l 5 , 5 1 0 1 3 . 6 5 7
13 526 2 2 7 . 5 1 6 1 1 . 0 7 3
13 353 2 2 6 . 1 7 7 1 1 . 2 2  9

0 592 2 2 3 . 2 1 3 1 3 . 5 6 3
- •? •Mi 922 2 1 6 . 5 7 5 1 2 . 6 7 3
13 954 2 1 5 . 7 9 3 1 0 . 3 7 3
13 936 1 6 4 . 4 3 4 9 . 2 9 2
l ^ 219 1 5 6 . 3 5 3 7 . 6 3 2
14 251 13 4 . 5 9 5 7 . 2 7 7
14 253 1 1 2 . 2 5 9 5 . 6 7 3
14 1 1 6 5 9 . 7 5 2 5 . 1 9 2
14 14 5 1 5 ? . 4 7 7 5 . 3 l o
14 151 U S  . 232 6 . 3 4 5
14 213 1 4 ? . 0  6 5 7 . 2 8 1
14 246 166  . 747 9 . 1 9 3
14 273 2 3 1 . 7 1 4 1 1 . 2 6 3
- * 311 2 7 1 . 6 9 2 1 3 . 0 9 5
14 344 3 1 1 . 2 4 5 1 4 . 9 1 2
14 376 3 6 2 . 0 5 4 1 7 , 2 4 3
1  4 409 4 0 4 . 3 4 4 1 9 . 1 3 2
14 425 4 1 9 . 1 9 1 1 9 . 8 6 2
14 4 4 2 4 5 9 . 3 1 9 2 0 . 6 2 3

e n e r g y x - SEC RPR

( M E V > (M5 ’SR > (MS / ' SR

1 4 4 5 5 4 5 2 6 5 6 2 1  • 3 9 7
1 4 4 7 5 4 7 1 9 4 3 2 2 . 2 ^
1 4 4 9 1 3 7 9 1 5 2 1 3  . .*>/*“7

1 4 5 7  7 2 5 3 3 0  3 1 2  . 2 0 7
1 4 5 2 4 3 4 1 7 9 1 1 6  . 3 1 5
1 4 5 4  0 3 9 2 3 9 1 1 5  . 6 5 7
1 4 5 5 7 4?, 6 6 0 4 *1 c 3 7  7
1 4 5 7 3 4 1 0 S 7 9 •1 “““ 7 5 ~
14. 6 3 6 4 2 0 9 1 9 2 0  . — 1 7
1 4 6 3  9 4 3 5 2 5 6 2 0  . ^  C7 C
1 4 6 7 2 4 5 2 9 0 2 2 1 .
*t 7 0 5 4 7  3 4 0 3 2 2  • 3 4 5

7 3  3 4 3 4 2 5 7 2 2  • 0 3 /

1 C 7 7 2 5 1 0 6 5 3 2 4  . i p 4
1 4 3 0 5 5 3 4 0 1 4 2 5  . •"
1 4 3 3 5 5 5 2 3 9 1 2 5  . 0 * 0

1 4 3 7 1 5 5 7 3 1 9 2 6  . j_ 7 0
1 4 9 0 4 5 5 7 1 9 3 2 6  . J. -

1 4 9 3 6 5 6 6 5 0 3 2 6  , 6 i f c
1 4 9 7 1 5 6 2 7 9 6 2 6 . 4 * 6
1 5 0 0 5 5 6 9 0 6 3 2 6  . 7 - '<
1 5 2 3  5 5 6'2 2 4 0 2 6  . 3 7 -
1 5 2 7 1 ,:-„9 4 4 4 6 0 2 5  . 6 7 "
1 5 1 ? 5 *" ”5 4 / 5 7  9 2 5  . 7 3 5
1 5 * N V* 5 3 1 2 7 6 2 5 .
1 5 1 7  2 5 2 9 6 9 4 2 4  . ^
1 5 2 0  6 5 0 6 6 1 1 2 4  , «» *“■ w

1 5 2 3  9 5 1 1 ?■ 7 4 2 4  . .0 7 j;*1 /
1 5 2 7 3 4 5 9 1 6 8 2 3  . »'
1 5 3 3 7 4 5 5 4 0 8 2 3 . 3 3™
A VftJ. S 3 4  0 4 9 4 2 1 ? 2 3 • 3 7 7
1 5 3 7 4 4 3 1 9 2 7 2 2  •
1 5 4 0  8 4 3 3 4 9 9 2 3  .
1 5 4 4 2 4 5 2 4 7 5 2 2  •
1 5 4 7 6 4 6 6 1 6 6 2 2 . 9 2  -
1 5 5 1 2 4 9 5 3 7 5 2 3 . 3

1 5 5 4 4 4 7 2 9 6 2 2 2  . 3 2 9
1 5 5 7  5 4 5 9 2 9 1 2 1  . 7 ■? 1

1 5 6 1 2 4 3 1 7 2 6 2 0 . 4 3 7
1 5 6 — 6 4 2 0 4 0 3 19 . 9 - 5
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A P P E N D I X  I I

• N G U ' . A R  D I S T R I 8 U T I Q N 3  OF  1 2  0  ( A L R "  A .• A l  0  H A > 1 2  C

*, .'i o
X - S E C
ERROR

r  N r

L A B O R A T O R Y  E N E R G V  OF A i _ ? H A  P A  = " ; C ^ E S  A'
o r  t a r g e t .

CENTER OF NASS ANGLES.
C E N T E R  OF  V - A S S  C R O S S  S E C T I O N S .
T O T A L  U N C E R T A I N T Y  I N  C R O S S  S E C T I O N S .

E N ERG Y = 1 3 . 1 9 1  mt V

A NC-CN X-SEC ERROR A N G C X-SEC e r R: =

( : E G) Cy. = /S.R) ( Y5 / 5 R (DEC) ( v . 3 / 5 9 ) C M 3 / S R

15 312 4 6 2 6 . 2 2 2 2 2 1 . 3 0 4 1 1 0 . 9 5 7 1 5 . 6 2 3 2 . 9 x x

15 632 2 1 3 2 . 6 1 2 9 7 . 5 6 3 1 1 3 . 4 4 V 15 . 1 1 9 r> T* 2 0

2 l 94 2 1 2 5 1 , 8 3 3 4 6 . 3  44 113  . 3 6 0 14 . 9 8 1 z . 92 6
25 232 5 Z 1 . 5 7 1 2 3 . 1 2 6 1 1 8 . 2 4 0 2 2 . 5 5 5 1 . 1 C 7
2 S 522 2 7 3 . 7 9 ? 1 2 . 5 5 1 1 2 0 . 5 8  3 25 . 4 2 8 m

X X 3 X
■< t 50 2 1 5 9 . 3 9 1 7 .  447 1 2 2 . 5 9 0 2 5 . 9 2 8 1 *6 1 5
3 5 362 1 1 0 . 6 2 3 5 . 2 1 3 1 2 5 . 1 5 0 37 . 3 2 4 * %7 3  X

V. w 3 l Z 5 2 . 5 5 7 3 . 9 2 9 1 2 7 . 3 9 7 4 3 . 4 £ 4 2 . 2 y C
5 4 0 5 ? . 1 1 9 2 .  354 12 9 . 5 6 2 45 . 555 2 . JL. 0

752 3 5 . 6 1 6 1 . 9 1 5 1 3 1 . 7 4 7 49 . 4 9 3 2 . 594
^7 940 2 2 . 6 6 3 1 . 1 3 2 133  . 3 7 2 4 7 . 7 5 3 2 . 522
51 - /aLCV 1 6 . 3 6 0 0 . '892 1 3 5 . 9 6 2 4 4 . 3 9 4 2 • 3 7 6
^4 27 0 1 6 . 4 4 7 ? .  393 1 3 3 . 3 2 2 3 9 . = 9 1 /  , 1 .• c
57 4? 0 2 3 - 3 2 1 1 . 2 4 1 1 4 0 . 3 5 0 3 4 . 9 2 4 I  « 9 :  2
6 0 502 3 2 . 6 2 6 1 . 6 5 1 1 4 ^ , 0 2 0 2 3 . 4 3 3 -L • 47 7
63 582 4 0 . 6 2 6 2 . 0 2 2 144 . 0 3 2 1 8 . 3 2 9 1 , 1 £ 2
66 632 4 2 . 5 9 7 2 . 1 1 7 1 4 5  . 9 7 0 1 3 . 6 7 2 ? . 8? 3
69 662 3 9 , 8 3 4 1 . 9 9 3 1 47  . 5 8 0 5 . 6 6 7 0 . 5 4 3

7 2 652 2 9 . 2  23 1 . 4 9 3 149  . 7  70 3 . 1 7 7 2 . 3 •- 5
7 5 612 1 8 . 6 5 6 1 . 0 2 2 1 5 1 . 6 4 ? 4 . 3 7 5 0 . 4 ?1
78 552 7 . 312 2 . 5 1 3 153  . 4 9 ? 11 • 152 2 . 8 58
61 452 1 . 3 5 8 0 . 1 6 6 1 5 5 . 3 1 0 2 4 . 3 7 3 1 , 5 1 ?
84 312 2 . 4 1 6 3 . 0 3 9 157  . 1 1 0 4 2 . 3 0 4 2 . 282
37 152 3 . 7 1 6 0 . 3 1 2 1 58  . 8 9 2 6 6 . 6 2 7 3 . 5 12
39 940 1 1 - 3 9 4 0 . 7 2 4 160  . 6 6 0 9 6 . 4 4 3 4  . ft C i

92 702 2 ? . 6 5 1 1 . 141 162  . 4 1 0 1 3 5 . 3 9 9 6 . 694
95 *50 2 5 . 3 2 5 1 . 3 6 3 16 4 . i. 4 2 1 7 1 . 7 7 3 6 . 3 71
98 110 3 0 . 6 0 2 1 . 6 1 4 16 5 . 872- 2 0 5 . 6 7 1 9 . 0 1  -* w ^

100 762 2 9 . 7 6 2 1 . 5 3 0 1 6 7 . 5 3 0 2 6 3 . 3 2 2 12 .
1 0 3 382 2 4 . 6 4 2 1 . 3 4 3 1 6 9 . 2 3 0 3 1 9 . 8 6 6 1 5 . x 5 5
- 7 K 
X +*
+ c a 
X iu O

952  
4 30

2  2 . 5  34 
1 9 . 5 7 8

1 . 1 6 3
1 . 1 2 5

1 7 0  . 9 7 ?

60

366  . 3 3 3 17 . 3 15

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



61

c\F.?GY = 13 . 2 55 y.Z'

A\SCM x- SEC r : a n 3— > » *> w ’ » AN X-SEC **  ̂* W

:~EG> ( ' " S / S * ) ( M 3 /  S * ( Ds. £) ( y 5 /  S * ) C * 5 / 5 -

1 5 . 3 1 2 6  3 1 3 . 7 4 5 1 9 7 . 7 8 3 l i f e  . 9  s, .7 1 6  . 2  2  7 1 .7 - I
1 5 , 6 3 2 19 5 5 . 2 4 2 9 1 . 1 1 2 I i 3 . 4 4 .̂ 17 . 8 4 9 1 . 0 5 2
2 1 . 9 4 2 9 / 6 . 9 4 2 41 . 6 9 9 1 1 5 . 860 1 9 . 4 5 3 1 - 1 3  3
2 5 . 2 3 2 4 “ 6 . 1 1 2 2 1 . 0 4 1 11 5 . 24 0 2 2 , 2 4 1 1 . 2 - 5
2 5 . 5 2 2 2 4 = . 4 2 5 1 1 . 3 5 6 122  • 55 0 2 7 . 9 3 7 1 . 5 4 /
6 1 . 8 2 2 1 5 1 . 6 3 5 7 . 0  S 9 1 2 2 . S 9 0 3 2 . 9 0 8 1 .  6 3
5 5 . 2 6 2 X ^ ~ \5 ** 6 . 1 3 5 125 . 152 3 7 . 3 9 2 2 . 0 0 7
5 5 . 3 1 2 * ■ ^ .i. 3 . 8 8 5 127  . 39 2 6 3 . 7 7 1 2 . 4 0 6
* 1 . 5 4 2 “ c * 1x3 2 . 8 0 6 129  . 58 0 65  . 4 2 0 2 . 3 7 1
4 4 . 7 5 0 3 9 . 5 1 5 1 . 9 5 4 131  • 7 4 3 44 . 242 2 . 3 4 c
4 7 . 9 4 0 2 4 . 3 6 3 1 . 2 4 5 1 3 3 . Q *T r -^ ! '£j 64 . 3 4 5 2 . 3 5 9
7 1 . 1 2 2 1 6 . 1 2 6 0 . 552 13 5 . 9 60 6 ? . 0 5 4 A ■ ■'c . -J. ? v
5 4 . 2 7 2 1 5 . 6 5 6 2 . 5 7 9 13 5* 327 3 6 . 5 1 8 1  . 5  f '*
5 7 . 6 0 2 1 1 . 3 9 9 1 . 1 2 3 140  . 252 2  7 . 5 6 0 - . £ ~ ✓
o Z . 5 0 2 ' 1 . 5 9 9 1 . 6 0 2 1 6 2  . 1 9 . 3 2 ? 1 • 2 1 "
6  3 . 5 5 2 3 9 . 3 9 8 1 . 9 5 0 I 4 6  . •t ^O 0  *■>' 1 2 . 7 6 9 ? 5
6  6 . 6 5 2 ■= I  ■ 4 73 2  . 2 6 2 145  . 9 7 ? 6 . 7 6 ? £ . 5 $  5
cS . 6 6 2 5 9 . 3 9 1 1 . 9 5 6 147 . 5 c ? - . 2 2 8 • ' • ^ T 1
' 2 . 6 5 2 • 1 . 7 5 9 1 . 6 2 2 1 4 ?  . 7  ? 7 4 ...650 C • ** c *
7 5 . 6 1 2 I S  . 724 A <"» «’» 1 5 1 . 6  6 ? 9 . 4 2 9 c- • ■ z  /

7 8 . 5 6 2 9 . 5 3 1 2 .  594 1 5 3 . 4 9  / 1 9 . 6 2 5 1 . 2 7 5
51 . 450 2 . S 1 2 2 . 2 5 6 1 5 5 . 312 3 6 . 8 9 9 2 . 1 0 6
5 6 . 3 1 0 ?  X £  i  

* ’ ♦ ^  ^ 7 . 1 1 1 157  . 1 1 0 6 1 . 9 5 1 3 . 2 8 2
6 7 . 1 5 2 3 . 1 3 2 2 . 2 5 3 155 . 5 0 2 9 2 . 7 5 9 4 . 6 : 5
59 . 9 6 0 6 - 3  6  ? 2 . 5 5 2 1 6 0  . X K 7 1 2 7 . 5 7 8 6 , 3 “ -
9 2 . 7 0 2 15 .  9 9 6 2 . 9 2 2 1 6 2  • 410 1 7 1  . 5 6 9 S  * 3 £

9 5 . 4 3 2 < . 1 . 803 1 . 1 9 6 1 64  . 140 2 l 6  . 4 2 3 1 0 . 4 “ 3
98 . 1 1 2 1 6 . 3 1 1 1 . 4 1 2 1 65  . 37 0. 2 f c6 . 5 2 6 1 2 • ? / 7

1 2 2 . 7 6 2 i  0  . 1 9  2 1 . 4 H 1 6 7 . 552 3 0 6 . 4 4 5 16 . 553
1 0 3 . 3 8 2 4 4 . 5 5 6 1 . 3 4 1 169  . 2  8  2 3 6 2 . 4 2 4 1 7 . 1 2 5
1 0 5 . 9 5 2 1 2 . 2 2 3 1 . 2 3 9 170  . 97? 4 2 6 . 4 8 4 2  0  . 0  j  r
1 0  5 . 4 5 2 1 9 , 7 9 8 1 . 1 3 1
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E R G Y -  1 \
* 4 0 3 E V

A VSCK A- SE w ERROR .4,\ G 1

/s j  i. G ) (--■5 / S 9 ) ( 7 5 / S R : ( D e :o

.. !> . 3 1 0 3 9 k 7 <• 4 - 1 S 2 .  8 5 2 1 1 7 . 9  r '
1 5 , 6 3 2 * 6  - 5 ✓• a 7 5 7 . 1 2 3 1 1 3 * * t o* x

2 1 . 9 0 Z 9 k . 6 2 5 4 4 . 2 9  3 -* * C1 . 3 8 7
2 5 . 2 3 2 5 o .  3 9 7 2 5 . 2 5 9 * £ . 7 4 J
2 ^ . 5 2 2 3 3 5 . 3 5 6 1 5 . 5 2 5 1 2 2 . 5 c  2
s *» . 5 2 2 2  k 4 . 2 5 2 1 2 . 4 1 3 1 2 2 . 5 9 7
: : . 2 6 2 1 0 £ AZ 9. 6 . 5 5 9 1 2 5 • 4. Z ■
s £ , 3 1 2 r C . 5 7 7' ŷ 4 . 6 5 6 1 2 7 • 3  7 i*
^ 1 . 5 4 0 ' £ C T• 7 7 3 . 2  6 9 1 2 9 . 5  5 0
*14 . 7 5 2 £ . 3 6 9 1 . 5 9 7 1 3 1 . 7 0 2
/• . 9 0 2 2 1 . 0 C* * < *■* 1 . 1 2 3 1 3 3 . 3 7  0
2  1 . 1 2 2 - . 2 3 5 0 . 6 9 3 1 3  6 . 9 o 0
A 4 •y "7 •'>. e .' l : -T/ 0 0 7 . 7 6 5 1 3  z . 3 2 7
2 7 . 0 2 Z c 2 . 5 o 5 1 . 1 7 7 1 0 1 . 3 5 Z
6 e . 5 2 2 ■£5 7 6 2 1 . 7 6 9 1 4 2 . 3 5 2
6 3 . 5 5 2 £ K 7• s/ 7 5 2 . 2 3 4 1 4 0 . 3 3 3
6 6 . 6 3 2 <C . 3 4 2 2 . 4 0 2 1 4 5 . ? ■
6 $ . 6 6 2 £ 7 . 5 0 4 2 . 3 4 2 1 0 " 3. — /
* 2 . 6 6 2 £ 1 . x j. / 2 . 2 4 8 1 0 9 . 7 , \
7 c; ✓ . 6 1 2 v 9 A• w' £ 0 1 . 5 2 4 1 5 1 . 640*
7 £ . 5 5 2 1 7 . 4 9 2 2 . 9 6 4 1 5 3 . 4 9 3
8 ^ . 0 5 2 c 7 • <19 1 2 . 5 2 3 1 5 5 . 3 1 3
c 4 . 3 1 2 •"V • £ 5 4 • 2 . 2 1 2 1 5 7 . 1 1 2

. 1 5 2 ;/ . 4 O K 7 . 2 5 7 1 5 6 . 6 9 0
c 9 . 9 0 Z V . 3 3 1 2 . 2 3 2 1 6 7 . 6  6 0
9 2 . 7 2 2 . 1 7 ? C . o 4 2 1 6 2 . 4 l ' 0
9 5 . 0 3 2 9 . 6 0 7 2 . 6 2 3 1 6 4 .  1 4 3
9 5 . 1 1 2 1 . 7 3 9 Z . 7 2 2 1 6 5 . 8 7 2

1 0 0 . 7 6 2 1 3
fr• 5 2 3 . 7 9 1 1 6 7 . 5 6 2

- 7 3 . 3 5 2 .2 *1 Q • w4 7 2 . 7 3 7 1 6 ? • £ 3 *'*
- /' K— 1, >
1 0 6

. 9 5 2
, 0 5 2 ■7

. 5

. 3
2 l
5 8

2 . 6 2  9 
3 . 5 2 7

1 7 7 . 9 7  0

X-SEC 

Cv-3 /S?)

7 . 7 5 9
7 . 9 2 4

1 0 . 3 3 6
1 6 . 5 6 6
2 3 . 5 7 4
2 ? . 0 ^ 9
3 c . 6 3 4
4 6 . 7 0 6

. 6 2 3
5 1 . 8 7 2
5 1 . 2  2 6
e . 8 7 5

.50
l b
1 < ,̂ s*

* 2
5

13
30
07

-
/  X  

122  
1 2 5  
1 6 5  
1 9 6  
2 3 7  
2 5 5

. £ 4 3  

. 7 6 3  
• 2 5 2

A ✓ ?.

. 6 6  3 

. 7 0 9  

. 7 6 5  

. 654  

. 6 2 3  

. 2 7 2  

. 0 7 7  

. 3 1 7  

. 2 7 2  

. 0 5 0  

. 5 4 9  

. 6 5 0  

. 0 5 5

E R 9 £ =

<V5 / S £  i

» J. •Or' /  

12  •  21  - '
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EN=: = GY = 1 3 . 5 7** • I. • « V? 1

A ^ r  w<• ^ ' 1 x - S E

/ : ec-> ( r: = /  S

15 3 12 * 2 4 4 . 6
1 z 632 15 .j 5 . 9
21 9 4 2 1 2 c  9 . 3
25 2 3 2 6 5 2 .  0
2 5 5 22 * 3 * . 5
31 5 0 2 8 6 1 . 3
s 0 6 2 1 ~ 5 . 9
6 5 3 1 2 * 9 . 7

5 42 = 5 . 7
44 7 52 3 3 . 6
- ? 942 1 3 . 4

122 x. . 9
ul A«p* *— 2 72 9 - 5
= 7 4 02 i. 5 . *5
6 2 502 > 6 . 1
63 5 8 2 5 6 . 5
66 632 4 3 . 3
65 66* - 1 . 3
•' 2 652 4 * . 1
/ ^ 6 l 2 2 2 . 7
7 3 5 32 i 3 . 9
51 * 52 6 . 3
54 312 o f* c  • *
57 1 52 2 .1
59 9 *2 5 . 8
5? 702 1? . *
9 ̂ A3 2 ■: 0
w >*/ <J 1 12 1 6 . 3
22 7 6 2 1 5 . *
23 3 52 1 3 . 3
• ■"> 9 52 . 2
23 4 5 Z 5 . 9

ESSQR

=.) ( ^ = / S R ;

3 4>■» V 1 9 * . 6  = 4
6 6 6 7 . * 5 1
6 7 4 9 • 1 4 ;
6 6 3 2 . 0 2 2
5 8 1 8 . 6 9 3
37 J» 4
9 = 7 . * 3 0
3 6 A . 7 1 6
2 2 2 . 3 3 6
5 5 . 5 4 9
8 2 •Ti'L' . 7 6 5
?, 7 2 f '  \  » "* T
2 5 c> . 5 7 4
5 5 2 . 9 9 *
6 7 . 4 4 6
9 9 1 . 9 4 3
6 7 2 . 1 5 2
2 5 2 . 2 * 7
4 ;2 . 7 3 5
7 2. . 2 1 3
6 9 ■/j . 8 0 6
6 7 0 . 4 4 4

6 3 0 • 2 1 5
7 4 4 . 2 2 *
Z 4 2 . * 2 6
6 2 ki>' . 6 6 1
= = '? . 8 3 1
2 2 2 . 9 * 5
3 7 .-1•C . 9 1 *
6 3 YU, 5 2 5
3 * C-- . 6  73
3 2 2 . 4 6 2

9 NGC‘* x -

( D E G ) ( v,3

i l l . 9S*'- 3
113 . * * i 4
115 . 5 6 2 5
- 1 6 . 2 * 0 3
120 . 5  8? 15
12 2 . 5  90 24
125 • 1 = 0 26
127 . 3 9 0 • -? c

179 . 5 5 0 *3
131 . 7 * 0 *6
133 . 370 *5
135 . 9 1 ? / A
135 . 2 2  0 *  5
.  /■ ( 7 . 2 5  0 3 9
1*2 . 0 5 2 *2 **. w •**
1*4- . 2 3 0 24
1*5 . 9 7 0 1?
1*7 . 3 - 2 10
1*9 •  i • :t A
151 . 6 * 2 2
153 . 4 9 0: 2
15 = . 3 1 2 7
15 7 • 112 16
15 8 . 6 * 0 32
160 . 6 6 2 = 0
162 A  * ■ * 7*
16* . 1*2 101
165 . 572 1 2 ?
167 . 5 6 2 161
1 6 9 . 2  60 202
1 7 0 . 9 7  7 23 6

EC E 5 R 7 S

S 5  > ( H 3  /  S S

£72 "> ? -  •. , ^ —
266 C . 3 6 1
122 0 . 4 3 7
6 5 5 0 . 6  = 2
769 1 . 0 2  =
142 l . * 0 2
6 9 3  
7 9 *  
9 9  * 
6 Z 9  
5 * 6  
765
1 56 
335 
1 7 1  
9 3 2  
? 7 Z

62:2 
7 8 3 
7 2 4  
2 9 9  
* 3 2  
2 s 5  
3 5 *  
3 8 3
2 9 5  
3*7 
6 2 *  
3 6 8
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= A .> . /  £  1  .I t. \•

A \ G C ^ x - S E C E R R O R A N G C S X - 5 E C E R R C R

: d e g ^ ( V =  / S R ) ( M B / 5 3  5 ( D E C  5 ( M 5  /  9  S ) < m E / S R

1 5  . 3 1 2 3  0  7 3 . 7 4 1 1 5 1 . 5 9 3 1 1 7  . 9 6 0 9 . 1 6 1 Io • O £
1 6 . 6 3 2 1 5  3 2 . 1 3 9 3 4 . 3 9 7 1 1 3  .  4  4  2 6 . 7 1 9 2 . 5 7  c
2 1 . 9 4 0 1 1 4 3 . 9 1 6 5 2 . 5 5 7 1 1 5  • 3  6 1- 8 . 3 6 6 S .  3 7 5
2 5 . 2 3 2 7  >. 1 .  6  5  5 3 2 . 2 9 1 1 1 8 . 2 4 3 4  . 2 3 9 2 . 3 7 2
2 8 . 5 2 2 4 7 5 . 6 5 4 1 6 . 7 2 ~ 1 2 2  . 5 8 2 6  . 2 2 5 2 . 4 0  0
3 1 .  3 0 2 2  c  8  .  6  £ 6 1 1 . 3 7 ” 1 2 2  • 3  9. 9 1 1 . 2 5 5 7 7  —
3  5  . Z 6  2 1  ?  2  .  8  6 9 5 . 7 7 2 I  ?  5  . 1 5  3 1 5 . 6 2 2 7 , 9 / 7
3 6  . 3 1 2 5 9 . 1 9 1 2 . 3 5 2 1 2 7 . 3 9 2 2 1 . 7 3 3 1 . 2 7 5
4 1  . 5 4 2 2 2 . 7 6 5 1 . 1 4 7 1 2 9 . 5 3 2 2 5 . 5 6 9 1 4  ^ i.
4 4 . 7 5 2 . 4 . 7 3 2 2 . 3 3 2 1 3 1  • 7 4 2 2  5 . 9 4 2 1 . 6  3 ?
4 7 . 9 4 0 2  . 1 9 5 3 . 2 0 0 1 3 3  . 3 7 2 2 9 . 4 9 4 1  . 6 6 3
" 1 . 1 2 2 7 . 9 9 3 3 . 4 9 5 1 3 5  . 9 6 3 3 3 . 3 3 4 1 . 7 1
3 4 . 2 7 2 1 3 . 9 ~ t 1 . 3 1 2 1 3 8 . 3 2 7 2  9 . 1 1 9 1 .  6 6 3
5 7 . 4 2 2 7 “2 6 7 A 1 . 6 4 5 1 4  2 . 0 5 3 2 4 . 7 6 7 1  , 4 0 0
6 0 . 5 2 2 i < . 4 i  4 2 . 1 9 3 1 4 2  . 3 5 3 1 9 . 7 2 2 1 - 2 2 2
6  3 . 5 5 2 5 ? . 5  4 1 2 . 4 7 3 1 4 4  . 0 3 3 1 3 . 7 8 0 0 . 9 5 3
6 6 . 6 3 2 4 9 . 5 4 1 2 . 4 3 1 1 4  5 . 9 7 2 8  . 9 4 8 0 . 7 7 9
0*7 * 6 0  25 4 4 . ^ 7 5 2 . 1 3 3 1 4  7  . 0 8 2 3 . 3 7 3 S - . 4 - ;
7 2 . 6 5 2 6 2 • 3 6 8 1 . 6 7 1 1 4  9 . 7 / 2 1 . 3 4 1 2 . 2 7  7
7 5 . 6 1 2 2 2 . 3 3 9 l . l l S 1 5 1  . 6 4 2 4  .  4  9  3 0  *» *7 _  — V, w’
7 8 , 5 5 2 1 2 . 3 1 6 2 . 6 2 3 1 5 3 . 4 9 2 2  . 8 2 4 0 . 3 6 3
£ 1 . 4 5 2 2 . 3 0 2 2 . 2 5 4 1 5 5 . 3 1 0 9 . 3 4 4 0 . 7 5 9
5 4 . 3 1 ® 1 . 2 9 7 2 . 1 6 1 1 5 7  . 1 1 2 1 9 . 9 2 7 1 . 2 9 6
£ 7 . 1 5 2 4 . 5 9 7 v /  W 1 5 6  . 3 9 2 3 7 . 2 6 5 2 . 1 2 2
3 9 . 9 4 2 1 1 . 2 2 3 2 . 6 7 7 1 6 ?  . 6 6 3 5 6 . 9 5 5 1 t.z...

9 2 . 7 2 2 1 3 . 9 7 9 1 . 2 5 7 1 6 2  . 4 1 2 5 1 . 2 1 7 4 . 1 - 6
9  5 . 4  3  a 2 5 , 2 6 2 1 . 3 4 6 1 6 4  . 1 4 2 1 2 5 . 5 8 2 =; c ̂ 1 v
9 3 . 1 1 2 2  9 . 5 3 5 1 . 5 5 6 1 6 5 .  3 7 0 1 3 6 . 0 5 9 6 . 7 2 2

1 2 2 . 7 6 2 9 1 . 1 3 4 1 . 6 3 3 1 6 7 . 5 5 0 1 5 9 . 5 7 4 7  . 3 7 8
1 2  3 . 3 6 2 2 7 . 4 3 4 1 . 4 7 4 1 6 9 . 2 6 2 1 9 3 . 5 6 6 9 . 3 7 1 .
1 2 5 . 9 5 3 2 2 . 5 6 3 1 . 1 7 2 1 7 2 . 9 7 2 2  3  6 . 3 2 3 1 1 , 3 2 9
1 2 5 . 4 8 2 1 5  . 4 9 2 2 . 9  2 5
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EN ERGY — i  I  • 8 5 3

amgcm X-SEC

f DEC-) C - S / S R )

15 . 3 1 3 3 7 - 4 . 9 0 6
1 a . 632 2 1 , 2 . 5 2 1
c l . 94 0 12 2  4 . 5 5 1
25 . 2 3 2 7 5 9 . 9 5 5
23 . 5 2 0 4 5 2 . 6 4 1
'< «! . 622 2 0  . 7 9 5
35 . 2 6 0 1 - 3 . 9 2 6
35 . 3 1 3 - 7  . 3  74
41 . 5 4 2 9 .  327
<14 . 7 5 2 1 . 4 9 5
47 . 943 6 . 3 7 5
51 . 122 1 7 . 6  4?
54 . 2 7 0 I - .  219
57 . 4 0 2 4 5 . 3 4 6
60 . 5 0 2 7 6 . 5 3 4  •
63 . 5 6 2 4 3 . 3 4 2
66 . 632 5 6 . 2 6 2
6 9 . 662 ' • 5 . 57  7
7? . 650 5 2 - 7 2 2
75 . 6 1 0 1 5 . 3 6 7
7  3 , 550 3 . 273
6 1 . 4 5 0 1 . 7 3 3
64 . 3 1 0 2  • 106
5 7 . 1 5 0 " . 3 3 6
39 . 9 4 0 1 4 . 3 6 2
92 . 702 2 2 . 5 ^ /
95 . 430 X 9 • 1 0  *
95 . 1 1 0 3 3 . 6 9 3

1 2 2 . 7 6 0 3 4 . 0 2 5
133 . 3 6 0 3 2 . 6 3 9
135 . 9 5 0 3 4 . 2 9 4

y, 3 . 4 5 2 1 5 . 3 6 2

ERROR ANGCK x- s e ; FRRr;

( M 3  /  S R (DEC-) {•M3/SP5

1 7 2 . 6 6 2 1 1 0 .  9 3 .0 1 1 . 9 4 ?
9 6 . 4 6 3 1 1 3 . 4 4 0 6 . 0 6 6
5 5 . 3 4 7 1 1 5 . 3 6 0 5 . 4 5 1
3 4 . 0 4 5 1 1 6  . 2 4 £ 6 . 5 1 0
1 9 . 3 7 0 1 2 0 . 5 5 2 9 . 5 9 2
1 0 . 5 3 3 1 2 2 . 3 9 0 2 3 , 7 7 9

4 . 3 9 9 1 2 5 . 1 5 0 1 5 . 5 0 2
1 ,  972 12 7 . 3 9 2 23 . 299
2 . 5 7 5 1 2 9 . 5 6 0 2 7 . 4 4 3
3 . 1 5 7 1 3 1 - 7 4 0 3 1 . 0 5 6
2 . 4 1 3 1 3 3 . 5 7 0 3 2 . 5 2 6
' 0 . 9 55 1 3 5 . 9 6  0 3 0  . 1 9  6
1 . 7 1 3 1 3 8 . 3 2 0 2 6 . 0 7 1
2 . 3 5 1 1 4 0 . 0 5 0 2 3 . 7 0 2
2 . 7 4 3 1 4 2 . 3 5 0 1 5 - 2 7 5
2 . 9 2 1 1 4 4 . 3 3 0 1 1 . 6 3 6
2 . 7 3 6 1 4 5 . 9 ^ 0 6 . 5 5 1
2 . 2 4 9 14 7 . 3 6 0 3 . 3 7 7

1 . 6 6 2 1 4 9 . 7 / 0 2 . 6 2 2
3 . 9 S 7 1 5 1 . 5 4 0 3 . 9 9 4
3 . 519 1 5 3 . 4 9 0 - 5 . 6 4 3
2 . 1 9 1 1 5 5 . 3 1 0 1 3 . 2 6 1
0 . 2 1 4 1 5 7 . 1 1 2 2 6 . 0 2 3
0 . 4 7 5 1 5 8 . 3 9 0 43 . 732
2 . 5 5 7 1 6 2 . 6 6 3 6 5 . 9 2 2
1 . 2 1 9 1 6 2 . 4 1 0 9 4 . 7 6 2
1 . 5 3 3 15"4.14 0 1 2 3  . 6 5 5
1 . 7 5 6 1 6 5 . 8 7 0 1 5 3 . 8 8 5
1 . 7 6 3 1 6 7 . 5 6 0 1 9 0 . 8 7 0
1 . 6 1 7 1 6 9 . 2 5 2 2 2 2 . 6 9 4
1 . 3 2 9 1 7 2 . 9 7 2 2 6 8 . 8 9 5

f M 3 /  S R I

n - '7
0 . 4 c 0  
2 . 5 2 - *  
0 . 6 6 6

1 . 2
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£ \  E 4 G Y = 1 3  . 9 5 4 V

A!-j 5CM X - S E C ERROR ANGCK X - S E C E R 9 C 9

< D E G ) ( v S /  S R ) ( t f 3 / S R  :• (DEC-) ( M 0 /  S R > ( y g / c c

1 5 . 3 1 2 3 6 5 9 . 7 3 9 1 6 9 . 2 2 1 1 1 0 . 9 5 2 9 . 3 5 7 '*'• K .
1 5 . 6 3 2 2 1 4 4 . 2 2 2 9 8 . 3 9 4 1 1 3 . 4 4 ? 5 . 3 7 5
2 1 . 9 4 2 1 2 4 ? . 7 9 5 5 7 , 2 5 7 1 1 5 . 3 6 3 4 . 2 8 1 r. 1 r. •->V. • w .. ^
2 5 . 5 3 2 7 3 0 . 5 8 5 5 3 . 6 l 5 1 1 8 . 2 4 3 8 . 5 9 2 K . 4 r  3
2 =  . 5 2 2 3 9 5 . 9 6 9 1 6 . 2 8 2 1 2 2 . 5 5 ? 7 . 9 6 1 f.- • ?  c *
5 1  . 6 2 2 1 6  4 , 4 9 1 8 . 5 2 2 1 2 2 . 8 9 ? 1 2 . 9 8 9 ? . 3 * 1
c 5  . 2 6 2 6 o , P 5 v 3 . 3 1 1 1 2 5 . 1 6 ? 1 6 . 9 3 2 1 . ?: T =
3 6 . 3 1 0 1 c . 6 3 4 1 . 0 3 2 1 2  7 . 3 9 ? 2 1 - 3 2 4 ! » ? : ;
4 1 . 5 4 2 2 . 4 3 3 0 . 2 1 1 1 2 9 . 5 6 ? 2 6  . 2 2 9 1 . 3 ^ 5
4 4 , 7 5 2 5 . 3 2 0 - 0 . 3 6 2 1 3 1 . 7 4 2 2 6 . 3 2 1 1 * 5 / -
4 7  . 9 4 0 1 7 . 4 4 1 0 . 9 3 5 1 3 3  . 5 7 ? 2 6 . 3 6 7 1 . 5 - 5
2 1  . 1 2 2 5 ? . 6 6 1 1 . 6 4 ? 1 3 5 . 9 6  2 2 4 . 4 6 3 I  . 4 3  3
3 4 . 2 7 2 4 6  . 4 5 0 2 . 2 7 6 1 3 5 . 2 2 ? 2 1 . 8 2 2 "* •*
3 7 . 4 0 0 6 6 . 5 4 8 2 . S 4 3 1 4 2  . 3 5 2 1 7 . 7 6 5 1 1 * *> * 1 * ^ k
6 3  . 5 2 2 6 2 - 3 4 4 3 . 0 3 4 1 4 2 . 3 5 0 l 2  , 9 9 3 ? 0  ?& * - C c.
6 3 . 5 5 2 5 7 . 3 8 2 2 . 9 2 4 1 4 4 . 3 3 0 7 . 5 2 7 0 . 6 ✓ 6
6 6 . 6 3 2 5 2 . 5 2 5 2 . 5 7 1 1 4 5 . 9 7 ? 3 . 5 6 1 ? .  * :  1

6 9 . 6 6 2 2 5 . ? 0 7 1 . 9 4 4 1 4 7 . 3 5 ? 2 . 4 8 5 r> / ~ ' . 0 £
7 2 . 6 5 2 2 4 . 5 2 2 1 . 2 9 8 1 4 9 . 7 7 ? 2 . 5 i 0 r .
• 5 . 6 1 2 1 1 . 5 6 1 3 . 7 0 3 1 5 1 . 6 4 ? 2 . 4 4 2 £ • ^
7 3 . 5 5 2 3 . 1 2 5 3 . 2 6 9 1 5 3 . 4 9 3 6 . 7 1 2 ** ^ r  7

£ 1 . 4 5 2 0 . 1 6 9  - 2 . 2 5 5 1 5 5 . 3 1 2 1 3 . 9 0 6 «7 W C A/' » / 7

£4 . 3i '2 3 . 2 5 3 0 . 2 8 1 1 5 7  . i i 2 2 6  . 2 6 9 1 , 6 9 7
6 7  . 1 5 2 9 . 6 4 5 0 . 6 0  6 1 5 8 . 8 9 ? 44  . 7 2 , 4 ~ 5
5 9  . 940 1 9 . 0 3 2 1 . 2 5 4 1 6  0 . 6 6 ? 6 2  . 8 1 7 3 . 3 2 -
9 2 . 7 2 3 2 7 . 6 6 3 1 . 4 5 9 1 6 2 . 4 1 2 9 1 . 1 1 2 4 . 6 5 5
9 5 . 4 3 2 3 5 . 3 0 2 1 . 5 2 3 1 6 4 . 1 4  2 1 0 7 . 3 9 3 5 . 3 9 4
9 8 . 1 1 2 3 7 . 3 5 0 1 . 9 2 3 1 6 5 . 3 7 0 1 4 3  . 1 2 1 7 . 2 4 2

1 2 0 . 7 6 2 3 5 . 6 4 7 1 . 3 4 4 1 6 7  . 5 8 3 1 7 1 . 6 4 3 5 . 3 5 3
1 3 3 . 3 5 2 3 1 . 3 8 9 1 . 6 4 0 1 6 9 . 2 5 2 2 0 3  . 9 7 5 9 . 5 4 ^
1 3 5 . 9 5 2 2 2 . 2 3 0 1 . 2  54 1 7 2 . 9 7 ? 2 3 6 . 7 4 3 H . 4 4 t
1 3 8 , 4 8 2 1 6 . 9 2 5 0 . 9 9 2
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c. h. R w Y - 1 *» . ? 19  "•* E V

• *: r* r» MS O ’ x - SEC ERR09 A N 3 C ^ X-SEC ESR r-

CEO ( = /S R ) U45/ S 9 (DEC) i ?! 5 /  S R ; ( M£ / c -

. 3 1 3 3 / 8 5 . 5 8  5 1 / 3 . 5 2 2 1 1 2 . 9=2 7 . 4 9 6 r' . 5 u -
18 . 632 2 2 : ?. . *11 1 2 1 . 5 5 2 1 1 3 . 4 4 / 4 . 263 4. • 3 -
2 i . 9 4 2 15 r s • 6 3 2 6 2 . 962 1 1 5 . 3 6 2 2 . 3 2 6 2 . 2 - '
25 . 232 7 45 . 2 2 5 3 4 . 4 2 7 1 1 8 . 2 4 2 3 . 4 6 0 AC < 3 u. ■-
2 5 . 5 2 2 517 . 7 5 1 1 7 . 9 2 2 1 2 0 • 5 8 2 5 . 1 2 5 2 . 4 ■>
. - . 522 . 331 7 . 6 3 5 1 2 2 . 3  9 ? 0 • ij N* -A r./ . 5 7

8 5 . 7 6 2 * . 2 5 7 2 . 3 1 9 1 2 5 . 1 b? 1 5 . 3 9 1 r>, S - *
5 5 . 312 * P . 7 4 4 0 . 7 2 3 127 . 3 9 2 1 6 . 3 3 3 1? *
a 1 • 542 2 ■ 236 2 . 2 12 1 2 9 . 5 6 2 1 8 . 3 7 6 1 # 'j
44 . 7 5 2 1.0 . 9 7 6 7 . 6 4 3 1 3 1 . 7 4 ? 1 6 . 6 6 3 .4 A7
4 7 . 942 2 7 . 3 5 1 1 . 406 1 3 3 . 372 1 5 . 5 S4 - !»*
«> * •*'' j. . 122 5.5 . 2 2 2 2 . 2 2 1 1 3 5 . 9 6 2 1 9 . 7 5 2 X• 2 -

. 7 7 2 p9 . 2 4 6 /-N -7 ^/I 3 / 1 1 3 5 . 3 2 * 1 7 . 3 3 6 1 * -
5 7 . 402 6 7 . 476 3 . 2 5 3 1 4 2 . 7 5 2 1 3 . 1 4 9 7 * 9 P ;*

*> - «t. . 5 2 2 P 7 . 3 9 4 5 . 2 8 2 1 4 2 . 2 5 2 9 . 622 2 . 7 c:
5 3 . 5 5 2 a ? . 9 1 6 2 . 9 6 3 1 4 4 . 3 3 2 5 . 1 0 9 k? # f. 7 W
66 . 632 " 1 . 3 6 3 2 . 5 2 7 1 4 5 . 9 7 ? 3 . 2 1 7 • 3 7 Aj
c 9 . 6 6 2 . 5 6 •> 1 . 896 147 . 363 1 . 6 5 S -a/. # p 7 7
; 2 . 6 5 2 2 3 . 9 8 5 1 . 2 7 3 14 9 . 7  7 2 7 . 5 5 7 r* - 7 /
■ b . 6 1 2 11 • 117 7 . 6  75 1 5 1 . 6 4 2 2 . 7 5 7 ,7 7
7 5 . 5 5 2 2 . 5  93 2 . 264 1 5 3 . 4 9 ? 4 . 5 1 7 r- . £ c r
81 . 452 •>. 519 3 . 1 3 1 1 5 5 . 3 1 0 1 1 . 1 5 9 . 8 7 j
w <• -> . r* T r- ^ '* /-* r *4 ^ ̂  j „ f «. A ^U **. O i" 0 . ccy C. £ ? O 1 3 / • -L _ A . 0 0 0 1 • L
~ / . 1 52 4.' . 2 1 2 2 . 6 4 7 1 5 8 . 3 9 2 3 ? . 5 l 9 2 £
G? . 942 1 c . 8 2 2 1 . 1 2 5 16 7 . 6 6 ? 4 7 . 1 3 3 2 0.
9 2 . 72 2 c 7 . 9  72 1 . 493 1 6 2 . 4 1 ? 5 9 . 4 6 5 3 . 2 -
95 . 432 » 6V ' . 2 2 5 1 . 6 6 * 16 4 . 1 4 ? 7 4 . 6 1 6 . 9 ? ✓
98 . 112 3 £ . 474 1 . 3 2 3 1 6 5 . 3 7 2 1 0 9 . 5 2 3 c; . 5 -

122 . 762 3 2 . 2 6 5 1 . 7 0 6 1 6 7 . 5 6 2 1 2 5 . 7 4 1 c r 2
133 . 3 5 2 c l . 3  66 1 . 5 2 3 1 6 ? . 2 6 3 1 5 1 . 7 7 7 7 . Ar 7
—
1 c 5

. 9 5 2

. 4 5 2
77 . 1 4 s:

. 1 5  =
1 . 1 5 5  
2 . 629

1 7 2 . 9 7 ? 1 7 ? . 1 4 6 c.w’ . 3 7
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E •>; £ F G Y = 1 - . 3 3 3 V

A'JGC* X-SEC E R 9 Q R

(CEO c:' 3 /  5 R J <*3/53

1 5 . 3 1 2 4 2 4 2 . 7 2 2 194 .474
1 6 . 6 3 2 2 2 3 5 . 3 3 2 1 2 2 . 5 7 3
2 1 . 9 4 0 1 8 3 1 . 5 6 2 6 1 . 1 6 2
2 5 , 2 3 2 7 5 1 . 3 5 2 3 4 . 5 7 5
2 6 , 5 2 2 5 6 3 . 1 9 3 1 7 . 7 3 5
4 1.  8 0 2 1 5 7 . 3 2 2 7 . 5 4 1
3 5 . " 6 2 ‘’ 6 . 1 7 1 2 . 2 ^ 6
3 5 . 312 5 . 9 3 4 ? t 4  £ 3
<•1.542 6 . 3 5 3 2 / 4 1 3
« 4 . 752 2 3 . 1 3 2 1 . 2 65
4 7 . 9 4 3 4 1 . 7 4 9 2 . 2 6 3
5 1 . 1 2 2 - 5 . 7 5 5 2 . 7 0 9

'54 . ?72 ; 7 . 1 9 1 3 . 3 7 4
5 7 . 4 3 2 / 2  . 5 1 5 3 . 4 3 5

5 3 . 5 2 2 7 1  . 1 1 3 3 . 4 2 2
6 3 . 5 5 2 s ' . 6 2 5 2 . 9  = 3
6 6 . 6 3 2 4 5 . 2 3 5 2 . 36 9
6 9 . 6 6 2 ‘ 4 . H i 1 . 75 2
- 2 . 6 5 2 2 2 . 3 4 5 1 . 192
75 . 612 1 1 . 1 4 5 2 .672
7 3 . 5 5 2 4 . 214 2 . 3 3 3
8 1 . 4 5 2 2 . 3 4 9 2 . 2 3 2
54 . 3 1 2 5 . 1 6 9 » . 00^
5 7 . 1 5 2 1 1 . S7 i 2 . 7 1 1
3 9 . 9 4 3 1 9 . 2 2 1 1 . 8 7 2
9 2 . 7 2 2 2 4 . 5 6 0 1 , 3 3 9
9 5 . 4 3 2 3 1 . 15i 1 . 6 3 3
9 5 . 1 1 2 3 2 . 4 5 6 1 . 7 22

1 2 2 . 7 6 2 3 1 . 5 1 2 1 . 6 6 5
1 2 3 . 3 5 2 2 ? . 7  9 2 1 . 3 7 3
1 3 5 . 9 5 2 : / « * C ? 1 . 0 42
j. c c . 4 5 2 1 1 . 3 2 ? 2 . 7 3 5

AlSiGC* X-SEC E 9 R C «

( D Z G ) ! v e /  S 9 ) C y B /  S '

1 1 ? . 9 6 8 6 . 5 1 4 0 . 4 c ;
1 1 3 . 4 4 2 2 . 8 1 5 2* • K 7 '
1 ' 5 • 8s2 2 . 8 37 2 . 1 5 3
115 . 2 4 G 3 . 5 6 4 0 . 1 5 5
1 2 2 . 5 6 2 2 . 261 8 . 2 5 5
122 • s y i' 3 . 8 2 1 2 . 3 ~ ~
1 2 5 . 1 5 2 7 . 7 2 4 0 . 5 5  r
127 . 392 6 . 45 6 ? . 6 ~ ~
1 2 9 . 5 8 0 9 . 9 5 5 ?■ . 7 2 2
1 3 1 . 7 4 2 I ?  • 327 0 . 749
1 3 3 . 3 7 2 12 . 572 Z . / 6 7
1 3 5 . 9 6 2 9 . 609 ^
1 3 8 . 3 2 7 3 . 6 1 2 r* 4 z ?
1 4 ? . 8 5 2 7 . 1 2 6 ■2 . 6; 5

1 4 2 . 3 5 2 5 . 991 £ . 5 4  3
14 4 . 3 3 8 3 . 7 2 9 . 8 .4 :4
1 4 5 . 9 7 3 3 . 3 5 2 2 . 3 9 5
14 7 . 8 6 3 1 . 4 9 7 2 . 2 5 4

1 4 9 . 7 / 2 1 -2 3 6 8 . 2 : 2

1 5 1 . 6 4 2 1 . 3 5 5 :Z . 2 4 s
1 5 3 . 4 9 2 2  . = 99 8 . 3 1 5
1 5 5 . 3 1 2 5 . 9 1 7 7  5 7 s
157 . 1 1 2 24 . 3 9 8 2 . S 3 4
1 5 5 . 8 9 3 17 . 250 i  i
1 6 3 . 6 6 0 2 5 . 6 3 6 * • 6'  ^
1 6 2 . 4 2 2 34 . 559 2 . 0 3 6
164 . 142 4 3 . 4 0 1 2 • 6 c :
1 6 5 . 8 7 0 6 2 , 3 0 3 3 . 3 4 4

16 7 . 5 8 3 7 6 . 8 9 7 4 . 0 2 5
169 . 252 9 7 . 6 5 3 4  . = t 7
1 7 2 . 9 7 2 1 2 5 . 0 6 7 6 . 2 5 4
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E a- ERGY = 1  - . 14 6  ME' ■

a\GCM X-SEC ERROR

( j EG 4 ( MB/ S 3,) { N‘ 8  /  S 9

15 312 4 5 c . 7 5 5 2 2 C . 8 6 7
■1. 632 2 4 9 2 . 8 5 9 1 1 4 . 3 7 3
2 1 942 1 3 6 0 . 9 1 5 63 . 5 3 1
25 232 7 7 6 . 6 2 6 3 5 . 7 2 7
25 522 3 5 5 . 9 8 4 1 6 . 5 9 2
*. 502 14 4 . 1 5 5 6 . 7 4 7
2 5 052 3 6 . 6 3 4 1 . 3 1 5
26 312 7 . 4 3 9 0 . 4 6 3
91 54 0 1 3 . 3 3 8 0 . 7 2 9
44 752 3 0 . 5 9 2 1 . 5 5 6
47 94 0 5 7 . 9 7 7 2 . 4 3 1
5 1 1 2 2 6 3 . 6 5 5 3 . 0 6 6
Z> 4 272 5 9 . 6 8 6 3 . 3 4 5
5 7 400 6 9 . 1 5 3 3 . 3 2 4
62 502 6 3 . 3 7 7 3 . 0 6 1
63 562 3 4 . / £ 4 2 . 6 6 9
6 6 632 4 3 . 3 5 4 2 . 1 4 7
69 662 < 1 . 4 3 4 1 . 6 3 5
7 2 652 8 ? . 6 3 2 1 1 17 - « X v <
7 5 612 1 2 - 4 6 1 3 . 7 2 3
75 532 7 . 1 3 ? 3 . 4 7 6
6 1 452 5 . 7 1 7 2 . 409
54 312 7 . 1 7 3 7 . 455

57 1 C7 A *" **'' 1 0 . 7 4 ? 2 . 6 6 2
S 9 940 1 6 . 2 9 2 3 . 9  23
9 2 702 2 7 . 7  58 1 . 1 4 2
95 430 C • N* '• 1 . 2 6 5
95 110 2 2 . 9 3 7 1 . 2 5 4

130 762 2 l . 9 7 2 1 .  213
1*3 3 c 2 1 9 - 3 3 6 1 . 3 9 9
125 932 1 2 - 5 4 4 3 . 7 8 3
128 4 5 Z 9 . ~ 0  9 3 . 6 4 1

NG Cv X -  S E C E S R 0 R

D E G ) ( t 5 /  5  S ) ( m 5

.  9 .5 7, 6 , 1 6 3 0 . - 7 4

. 4 - 0 2 . 9 2 3 0 . 2 9 5
n  A <V» c* c 1 . 2 5 7 0 . 1 5 7

. 2 4 0 2 . 1 6 2 0 . 1 1 Z

. 5 5 0 2 . 3 4 8 •2.098

. 5 9 ? , 3 , 7 7 3 2 . 151
• 15 3 1 . 4 2 4 2 , 2 1 5
. 3 9 7 2 . 0 5 6 2 . 2 6 3
. 5 8 0 2 . 8 1 5 Z . 31 9
. 7 4 ? 3 . 401 0 . 3 6 1
. 8 7 0 3 . 921 0 . 3 9 7
. 9 6 2 3 . 5 4 ? 2 . 3 7 9

7 7 3 . 9 5  3 -T * ^  
* - '• * *  _  _

. 2 5 3 3 . 9 5 6 «9 » U 1 ^

. 3 5 0 3 . 3 5 2 0 . 3 8 2

.  7  v• w  V* k.. 2 . 6 5 9 ? . 2 3 6

. 9 7 ? 1 .  932 Z . 2 8 5

. 8 5 * •I • 233 «  Oi /* -•£ ,  ̂r  '

. 7 7 ? 0 . 3 5 9 0  • x x

. 6 4 0 7 . 6 5 2 Z . 1 6 5

. 4 9 7 1 . 0 3 0 J7. p  * *7

. 3 1 3 3 . 5 2 2 *- • u
• 110 3 . 2 5 9 0 . 7 0 6
. 5 9 3 1 1 . 6 6 7 C  . - 9 4

' '  -A. • 0 0 0 2 0 . 9 5 6 1 . 0  6 *
. — J . c 3 1 . 4 6 9 1 . 8 7 4
. 1 4 ? 4 6 . 4 4 9 2 . 0  £ 8
•  3 7 ? 5 9 . 5 2 4 3 . 1 9 7
. 5 6 3 7 3 . 4 4 5 3 . 3 4 6
• 2 5 0 5 7 . 1 7 2 4 . 4 £ 6

C *7 1 0-9 . 597 5 - 6 ? 2

A

(

I I 0
U 3
H 5
l i e

122
12  2
125
127
129
131
1 3 3
135
136
1 -  z
14 2
144
145
147
149
1 5 1
153
155
1 57
155
16 7
162
1 6 -
1 65
1 6 /
x 6 y
* r*i / »:.•
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7 0

- |V— v C.^l3r = 1 4 . 3 1 1  ^ E V

£ M G C M X - S E C ERROR AINi G C tf X - S E C ERRCR

( DEG> ( * 3 / S R ) ( M 3 / S R  i ( d - :g > ( y B /  S R ' ( y B /  5  -■

1 K .*. . 3 1 2 4 2 3 5 . 3 3 1 1 8 7 . 3 6 2 1 1 0 9 5 2 5 .  4 5 5 7 i K l

I S . 6 3 2 2 4 9 3 . 6 5 2 1 0 5 . 2 5 7 1 1 3 A A .7. * K- 4 . 7 2 3 0 . 4 1 3
2 1 . 9 4 Z 1 3 2 2 . 7 9 3 5 9 . 7 6 0 1 1 5 3 6 2 3 . 6 3 2 0 . 3 5 7
2 5 . 2 3 2 6 5 2 . 2 4 3 2 9 . 9 4 9 1 1 8 2 4 0 3 . 3 7 9 e . 3 4 7
2 S . 5 2 2 2 9 3 . 3 2  6 1 3 . 5 9 4 1 2 2 5 5  0 3 . 0 1 7 -  . 3 7 G
c i . 3 0 2 1 2 9 . 9 5 5 5 - 1 9 1 1 2 2 8 4  0 3 .  5 3 5 0 . 3 r  4
■< K . 2 6 2 3 2 - 3 2 5 I  . 5 3 0 1 2 5 1 5  0 4 . 2 7 2 0. . 4 : 4
3 5 . 3 1 2 1 2 . 3 6 1 3 . 7 0 7 1 2 7 3 9 0 6 . 2 - 5 6 0 . 5 3 1

* . 5 4 2 2 3 . 5 7 5 1 . 0 9 1 1 2 9 58.3 7 . 5 2 3 , ’ . 6 i-
uC . 7 5 2 3 4 . 3 1 2 1 .  7 2 6 1 3 1 7 4 0 9 . 1 3 8 0 . 7 2 1
4 7 . 9 4 2 4 5 . 3 3 8 2 . 2 3 6 1 3 3 3 7  2 9 . 5 5 1 S . 7 4 1

. 1 2 2 5 2 . 6 5 ? 2 . 4 S 4 1 3 5 9 6  0 1 1 . 3 7 5 0 . 5 2 7
/ • 2 7 2 5 0 . 3 3 5 2 . 4 5 7 1 3  8 3 2  2 1 1  . 5 9 3 Z . 8 4 ;

-* / . 4 0 2 4 5 . 3 7  9 2 . 2 3 2 1 4 ? 3 5 2 1 0 . 4 6 4 Z . 7 9 4
' 6 0 . 5 2 2 4 1 . 3 5 2 2 . 3 6 4 1 4 2 2 5 2 " o .  2 3 2 0 . 6 5 4
6 3 . 5 8 2 3 7 . 2 2 6 1 . 8 6 7 1 4 4 2 3 2 5 , 6 6 1 0 . 5 4  4
6 6 . 6 3 2 3 1 . 5 5 6 1 . 6 3 3 1 4 5 9 ? 0 3 . 2 2 5 0 . 3 8  3
6 9 . 5 6 2 2 9 . 6 6 5 1 .  5 3 5 1 4 7 3 5  2 2 . 5 9 2 : .  2 0 1
/  £ . 6 5 2 2 4 . 6 4 1 1 , 3 0 7 1 1 9 7 n 3 . 3 3 4 7 ■" '  “■
/ 5 . 6 1 2 2 0 . 4 6 4 ■1 * y 1 5 1 6 4 0 2 . 2 9 2 0 . 3 2 :
7 5 . 5 5 2 1 5 . 3 9 1 2 . 5 8 3 1 5 3 4 9 0 . 7 . 0 0 7 0 . 6 5 0
s. iX . 4 5 2 1 1 . 2 1 8 2 . 6 9 3 1 5 5 3 1 0 j. ^ ^ j. 1 . 1 4 7
5 4 . 3 1 2 7 . 9 1 2 2 . 5 3 3 1 5 7 1 1 3 3 3 . 2 5 2 1 . 9 7 5
s. - 1 5 2 5 . 2 6  = 2 . 3 9 3 1 5 5 5 9 0 5 2 . 4 0 1 2 . 5 3 ?

r- *.  V n c 3 . 7 3 5 3 . 3 2 5 1 6 0 5 6 3 7 6 . ? 3 5 3 . 9 S 3
7 2 . 7 0 2 3 . 5 6 7 3 . 3 1 9 1 6 2 A - Of•t ^ v 1 1 4 . 0 6 6
9 5 . 4 3 2 1 . 9 7 -? 3 . 3 4 4 1 6 4 1 4 0 1 4 5 . 3 4 1 7 , 1 9  -■
9 6 . 1 1 2 5 . 3 3 3 2 . 4 2 3 1 6 5 8 7 0 1 7 3 . 1 6 7  , 8 . 7 ?  5

1 2 2 . 7 6 2 6 . 3 1 7 0 . 4 7 3 1 6 7 5 6 3 2 2 3 . 9 9 5 ^  v* • f

1 2  3 . 3 8 2 6 - 1 3 2 0 . 4  7 3 1 6 9 2 3  0 2 5 6 . 7 3 2 1 2  • ~ ?. 2
1 2 5 ^ 9 5 2 6 . 3 2 0 2 . 4 5 7 1 7 0 9 7 0 3 1 5 . 0 0 4 1 5 . 7 ^ 5
1 2 3 . 4 5 2 5 . 9 4 1 0 . 4 7 2
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c. 'v 3 9 G Y -  £ 4 2  5 •’•E V

A \ ; G C X - SEC ERROR A NSC v'- X- SEC r 9 9 1 4

( DI G) / S S ) ( ^ 3 / 3 9 ' ( OEG) i 5 / S 9 I (MS / ? 4

1 5  . 3 l Z 4 1 3 4 . S l a 1 9 7  . 9 9 5 1 1 0  . 9 r 3 7 . 0 6 2 . 5;-5
1 8 . 5 3 2 2 2 1 4 . 3  39 1 0 1 . 1 4 4 1 1 3 . 4 4 ? 5 . 5 1 4 7 t   ̂a  ^
^ 1 . 9 ^ 2 1 1 6  8 . 7 6 l 5 4  . 6 1 6 1 1 5 . 3 6 3 5 . 5 2 8 7 . 4 - 3
2 5 . 2 3 2 3 6 5 . 4 9 ? 2 6 . 7 5 5 U S  . 2 4 0 5 . 6 0 4 <. # 4, * £
2 3 . 5 2 2 24  6 . 4 9 l 1 1 . 4 5 5 1 * 2  i /JJj. 5 . 0 6 ? C . 4 >, 9
31 . 3 2 2 9 1_. 6 2 5 4 . 3 4 7 12  2 • 3 7 a 6 . 1 9 1 c , 5  5
3 5 . 2 5 2 2 5 . 8 6 7 * , 0 4 3 1 2 5 . 1 5 0 0 . 7 3 5 —. 7 >
2 5 . 3 1 2 12 . 9 1 4 2 . 7 2 5 1 2 7 . 3 9 2 1 1 . 1 6 7 0 . 7 v r
4 i  . = 4 0 2 2 . 5 3 9 1 . 1 7 5 12 9 . 5 8 2 1 3 . 3 6 2 —

- 4 . 7 5 2 35 . 5 3 7 1 . 7 7 3 1 3 1 . 7 4 0 i c  . 1 0  4 1 r* -
.  * t  *

4 7 . 9 4 2 ! 4 3 . 3 1 4 2 . 1 3 3 1 3 3 . 5 7 2 1 7 . 7 4 0 1

- 1  - 1 2  2 4 2 • 3 C ^ 2 . 0 3 9 1 3 5 . 9 6 2 1 7 . 7 4 6 7 C /
2 4 . 2 7 2 * . 7 9 3 2 . 7 & 3 1 3 5 . 2 2 7 1 6 . 6 2 3 1 - ■
5 7 . 40K S P . 1 6 9 1 . 9 0 5 1 4 0 . 3 5 2 1 0 , 0 2 7 1 . ? 1 r
5 3  , 5 2 2 \  ■? w w . 7  32 1 . 7 3 5 1 4 2 . 3 5 7 1 1 . 9 3 0 .7 . 8 8  8
6 3 , 5 5 2 3 - . 1 3 1 1 . 5 4 0 1 4 4 . 3 3 3 3 . 2 4 7 . 57*
6 6  . 6 3 2 2 6 • 5 5 i 1 . 3 7 7 14  5 . 9 7 7 4 . 6 5 6 • 4 7 6
6 9 . 6 6 2 2 3 . 6 7 9 1 . 2 4 3 1 4 7 . 5  57 1 . 8 2 9 . 2 ~ /:■
/ 2 . 6 5 2 21 . 5  27 1 . 1 5 5 1 4 9 . 7 7 7 2 . 2 4 0 r» . V. ■?
7 5 . 6 1 2 - -? «»  ̂. i / y 3 . 9 5 3 1 5 1 . 6 4 2 6 . 0 4 1 z ■ 3 7 2
7 5 . 5 5 2 . 6 6 1 9 . 7 4 5 15  3 . 497' 1 4 . 4  73 ± .778
8 1 . 4 5 0 8 . 5 5 4 2 . 5 5 2 1 5 5 . 3 1 0 3 3 . 1 0 5 4 . S?-
6 4 . 3 1 0 5 . 103 3 . 3 5 4 1 5 7 , 1 1 3 6 1 . 6 0 6 3 - 2  7 1

5 7 . 1 5 2 0 . 69" 3 . 1 9 3 1 5 8 . 3 9 3 9 3 . 799 £ ■7  ̂— « / - —
5 9 , 9 4 0 nc . 229 0 . 0 5 5 1 6 3 . 6 6 3 14 5 . 4 9 6 7 ..7 5-
9 2 . 7 3 2 . 432 3 . 3 9 4 1 6 2 . 4 1 0 1 9 4 . 6 4 5 9
9 5 . 4 3 2 J .

. . 3 5 5 2 . 2 1 2 1 6 4 .  140 2 4 5 . 046 i  1 .  7  3  4

96 , 112 3 .  9 7 7 Z ,  342 1 6 5 . 3 7 7 3 l 2 . 852 14 .  7 5 5
3 3 ! 7 62 c . 533 2 , 4 3 3 16 7 . 5 6 2 3 7 9 . 3 6 1 17 .  9 2 9
2 3 . 382 7 . 192 2 . 5 1 7 1 6 9 . 2 £ 3 445 ,  715 s ? .

.  c .  ^  *

2 5 . 9 5 2 7 . 596 7 . 5 4 2 1 7 2 . 9 7 ? 522 .0.36 2 * . L r r
2 6 . 4 5 2 7 .7  31 2 . 5 2 1
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7 2

r ’ • ■ » = 4  -1 . 4 7 3 y 4 '

A \ i~ ■— M X - S E C E 9 R 0 9 rr NGC-V X -  8 E C

' ^ *• j E G) C ' 3 / S R ) ( M 3 / S S ? ( O E G ) C > c  /  S 9 ) f
\

1 5  . 3 1 2 3 7 5 8 . 7 6 9 1 7  2 . 4 0 9 i - ? x ^ . 9 5 0 1 ?  . 3 7 2
- cA sS 6 2 0 2 0 1 6 . 6 3 2 9 2 . 5 7 5 1 1 3 * ~ w t: 3 . 4 4 2
X * 9 4 2 1 0 5 7 . 5 3 7 5 0 . 0 2 0 1 1 5 . 3 6 2 7 . 0 4 3
2 5 2 3 0 5 1 5 . 6 7 8 2 3 . 7 9 5 l l B . 2 4 0 3 . 2 1 3
2 8 5 2 2 2 2 8 . 1 8 3 1 0  . 6 2 1 1 2 2 . 5 5 3 6 . ? 9 6
"s 1 J  t  C 5 2 . 3 9 6 3 . 9 3 9 1 2 2 2 **t U  . 2 6 9
J  ~ 2 6 0 •:7 . 5 1 2 1 . 4 2 0 1 2 5 1 ^ 1 2 . 9 4 3

-» - m - 5 . 3 4 5 0 . 5 4 3 1 2  7 . 3 4 ? 1 S . 4 0 s
“ 1 5 4 3 7 2 . 6 4 4 1 . 1 2 6 1 2  9 . 5 5 ? 2 3 . 4 9 7
4 4 7 5 0 2 1 . 3 4 7 1 . 1 4 3 1 3 1 . 7 4  0 2 7 . 8 2 5
4 7 9 4 2 3 2 . C 2 7 1 . 6 3 5 1 3 3 . 3 7 Z 2 9  . 1 4 1
0 1 :■ 4 . 2 3 5 1 . / *1 0 1 3 5 . 9 6 0 3 7 . 9 4 5
54 2 7 2 4 '• . 1 1 5 1 . 5 5 3 1 3  b 71 ~ w 2 9 . 1 7 6
5 7 4 0 2 2 7 . 7 5 9 1 . 4 4 9 1 4 0 * 2• ^ » c: 2 - . 8 4  5
6 2 5 2 0 . ' 1 . 5 3 5 1 . 1 6 4 1 4 7 *i — .■». ' O t 1 9 . 2 1 5
6 3 5 5 2 1 7  . 5 2 2 0 . 9 7 5 1 4 4 ■> — -J• ' j 3 1 3 . 7 6 5
6 6 6 3 2 1 9 . 4 3 3 1 . 3 7 1 1 4 5 O ’ ?♦ y / c1 • 5 . 3 6 5
6 9 6 6 0 1 7 . 2 5 3 2 . 9 7 2 1 4 7 . 3 5 2 3 . 5 4 9
72 6 5 0 1 4  . 7 7 3 2 . 5 6 0 1 4 9 . 7 7 0 * 5 . 8 2 4
'5 6 1 0 1 7 .  3 3 3 0 . 6 5 3 1 5 1 . 6 4 0 6 . 9 S 2

7 8 5 5 2 6 . 7 4 ? 3 . 4 4 4 1 5 3 . 4 9 2 2 0 . 4 7 2
5 i 4 = 2 2 . 3 4 1 3 . 2 7 4 1 5 5 . 3 1 2 4 0 . 3 2 9
5 4 3 1 0 7 . 2  6 2 3 . 1 4 3 1 5 7 -  -< i l i i ; 6 5 . 3 3 9
5 7 1 5 0 7 . 2 1 5 3 . 0 6 9 1 Q 8 . 3 9 0 1 ? 9  . 4 3 5
5 9 9 4 2 1 . 9 0 2 3 . 2 2 4 1 6 2 . 6 5 2 1 5 6 . 3 0 4
9 2 7 2 0 5 . 3 4 £ 2 . 4 2 6 1 6 2 . 4 1 0 1 7 6  . 6 6 7
9 5 4 3 0 5 . 2 3 8 0 . 5 7 9 1 6 4 . 1 4 0 2 7 3  . 3 2 2 I
9 8 1 1 0 1 2 . 5 2 8 2 . 7 9 4 1 6 5 . 3 7 0 3 3 6 . 9 5 ? X

1 2 0 7 6 0 1 4 . 5 1 6 3 . 5 9 6 1 6 7 . 5 5 2 4 i 3  . 3 6 6 X
1 2 5 3 6 0 1 4 . 7 7 7 0 .  9 1 5 1 6 9 . 2 6 0 4 7 9 . 0 2 4 2
1 2 5 9 5 0 1 4 . 5 6 3 3 . 9 2 5 1 7  7 . 9 7  2 5 l 2  . 4 4 5 /
105 4S0 1 3 . 0 1 6 0 .  3 42
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E \  F 9 G Y = 1 - . 4  91  '■i t  v

ANGCM X- S E C ERROR A N G C H X- S EC t. 9 8 7 9

C D E G) C - c / S S  3 ( M a /  S 9 > ( OEG) < M = /  S 5 > £ * £ / ? - ?

1 5 . 3 1 2 3 6 ; a . 7 0 2 1 6 9 . 1 6 5 H Z  . 9 5 3 1 1 . 5 7 Z 0 . 7 ;  ?
•: S A 1 2 2 2 4 6 . 3 2 5 9 3 . 9 3 5 1 1 3 . 4 4 > 5 . 3 7 5 O £ A.• - £ C
2 1 . 9 4 0 1 2 / 1 . 3 7 6 4 9 . 2 6 1 1 1 —• 3 6 ; 4 . 9 2 3 f  1 •  4 r
2 5 . 2 3 2 6 3 7  . 6 0 2 2 4 . 6 2 1 1 1 6 . 2 4 0 4 . 7 5 3 *■» * • --L
2 5 . 5 2 2 2 3 2 . 6 7 5 1 0 . S2S 1 2  • 5 c 0 5 . 4 4 9 •0 . 4 5 7
3 1 . 5 2 2 ■ 6 . 9 6 1 3 . 8 2 9 1 2 2 . 3 9 0 e . 9 1 1 0 . 5 7 '
3 5 . 2 6 2 2 2 . 1 3 2 1 . 1 7 5 1 2 5 . 1 6 0 1 3  . 5 5 1 2 . 7 4  r
3 5 . 3 1 2 1 3 . 5 5 l 0 . 6 5 2 1 2 7  . 3 9 7 1 4  . 6 7 2 ? . 9 5 4
4 i . 5 4 0 1 9 . 5 6 2 1 . 0 7 1 1 2 9  . 5 8 2 1 5 . 2 7 9 1 . 1 6  9
L£, f 7 5 0 3 6 . 2 3 3 1 . 5 2 9 1 3 1 . 7 4 0 2 1 . 4 1 3 1 .  3 "  S
- 7  . 9 4 0 5 7 . 2 7  4 2 . 4 7 7 1 3 3 . 8 7 0 2 5 . 1 6 1 1 • 5 l  7
5 1 . 1 2 2 c 5 . 1 7 1 2 . 2 9 1 1 3 5  . 960. 2 4  . 1 5 1 1 . 4 7 7
5 -  . 2 ~ 2 4 5 . 6 5 5 2 . 2 7 2 1 3 3 .  3 2 2 2 4 . 3 9 3 I . 4 7 5 .
5 7 . 4 2 2 4 7 . 7 6 2 1 .  ? i l 1 4 0 . 2 5 7 2 3 . 3 0 2 1 . 3 i i
t 0  . 5 2 2 2 4 . 7 4 4 1 . 7 5 1 1 4 2 . 3 5 7 1 5 . 1 6 2 1 . 1 1  i
63  . 5 £ 2 2 2 . 9 7 3 1 , 2 1 3 14  4 . 3 3 0 1 1 . 1 9 5 0 . 8 7 0
6 6 . 6 3 2 1 9 . 9 1 3 1 . 0 9 5 1 4 5 . 9  70 6 . 4 4 6 0 . 6 1 6
6 9 . 6 6 z 1 4 . 4 3 2 3 . 5 4 1 1 4 7 . 5 5  3 4 . 7 9 5 0 . 4 7 5
7 2 . 6 5 2 9 . 4 5 1 0 . 6 2 9 14 9 . 7 / 7 4 . 5 1 2 0 ■ 5 2 ~
7 5 . 6 1 2 6 . 6 2 2 0 . 4 7 2 1 5 1 • 5 4 2 6 . 8 2 5
7 5 . 5 5 2 2 . 9 1 5 0 . 2 7 6 1 5 3 . 4 9 7 2 3 . 4 6 6 1 .  3 7 3
e l  . 4 5 0 2 . 7 4 4 3 . 2 5 9 1 5 5 . 3 1 2 3 7 . 9 1 4 2 . 2 2 4
S 4 . 3 1 0 4 . 3 9 0 3 . 3 9 2 1 5 7  . 1 1 0 £ 0 , 9 c 1 3 . 3 l  2
5 7 . 1 5 2 9 . 3 4 3 0 . 6 2 7 1 5  6 « 8 9 Z 8 4 . 3 5 5 4 . 4 "  -4
6 9 . 9 4 0 * 4 . 6 5 2 3 . 8 5 2 1 6 3 . 6 6 0 1 2 5 . 2 2 9 6 . 2 / 5
9 2 . 7 0 0 i f . 5 0 5 1 . 3 7 ? 1 6 2 . 4 1 0 1 6 3 . 1 5 6 6 • 2 5 1
9 5 . 4 3 0 2 3 . S 3 S 1 . 3 2 6 1 6 4  .1 4 0 , 2 2 3 . 6 5 5 1 f>, 3 T ^
9 6 . 1 1 2 2 7 . 3 1 1 1 . 4 9 4 1 6 5 . 3 7 0 2 3 3 . 3 6 4 1 3 . 5 8 3

1 0 0 , 7 6 0 2 7 . 1 0 1 1 . 4 9 3 1 6 7  . 5 8 3 3 5 6 . 7 3 9 1 6 . 9 5 7
1 0 3 . 3 5 2 2 4 . ? 2 7 1 . 3 5 4 1 6 9  . 2 5 0 4 3 2 . 7 5 2 2 Z . 3 5 4
1 0 5 , 9 5 2 2 1 . 2 3 1 1 . 2 3 1 1 7  2 . 9 7 0 4 8 9 . 2 9 9 /  "? f* ' ?
12 8 . 4 S Z 1 6 . 2 6 5 1 . 0 0 1
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E7E = 1 4 . 5 0 7  x E '1

V >: r  ^ M* • v 1J O i 1 X-SEC ERROR

V _

oIII ( XS/SR ) ( * 8 / SR

310 3 2 5 7  . 4 4 3 1 6 4 . 5 4 6
1 6 . 632 1 9 6  2 . 4  9 5 9 3 . 2 5 2
2 1 . 940 H C 6  . 766 5 3 . 8 6 3
2 5 , 230 5 4 4 , 3 1 7 2 3 . 3 9 5
2 5 . 522 2 . 3 3 . 1 3 1 1 0 . 6 9 7
3 l . 500 6 7 . 3 9 4 3 . 2 2 5
55 .

a ■' 0 O 2 1 . 5 5 1 1 . 139
5 3 . 310 — , ^ «. c ■ • y * y 1 . 1 5 -
4 * , 54Z 3 9 . 1 2  3 1 . 9 4 5
44 , 750 5 9 . 5 3 2 2 . 8 8 6
4 7 . 940 . 9 . 7 3 2 3 . 3 5 4

. 120 5 9 .  ’ 94 3 . 3 2 9
- 4  , 270 6 1 . 2 6 2 2 . 9 7 2
57 . 420 4 3 . 6 9 9 2 . 4 4 4
5 0 . 500 5 5 . 3 5 3 1 . 9 2 5
63 . 550 2 5 . 3 5 3 1 . 3 5 3
6 6 . 632 1 7 . 9 2 5 9 .  955
69 . 66 0 1 2 . 3 5 2 S . 7 31
/ 2 . 650 9 . 127 0 . 5 7 9
; 5 . 610 0  . 9 5 3 0 . 6 4 2
7 8 . 550 w 3 ? 2 . 4 7 4
S i . 460 ? . 4 4 7 0 , 5 3 6
64 . 310 3 . 5 7 9 0 . 5 3 1

/ 150 1 1 . 3 5 2 3 . 7 3 5
69 . 940 1 3 . 6 1 ? 0 . 8 1 7
9 2 . 700 2 6 . 1 7 9 0 . 9 4 3
9 5 . 4 30 16 • 7 1 2 0 . 9 7 3
9 5 . 110 2 7 . 9 5  7 1 . 1 7 3

1 00  . 760 . ^  .  -7 -
- t  ^ \ J  £ 1 . 1 1 3

1 03  . 360 1 ? * 12 6 1 . 1 0 4
«* ■’+ S

V ✓ , 950 1 6 - 1 6 5 0 . 9 7 1
l £ 6 . 4&0 1 5 . 2 5 9 0 .  925

ANGCK X “ 5 E C ERRC9

(OEG) (?-:5/SS) cms / sr

110 . 9 8 ? 11 . 7 6 9 3 . 7 7 2
l l 3 A • *X • *'* O 13 . 425 S.  7 i i
115 . 6 6 0 5 . 3 1 ? 0 . 6 H
U S . 2 4 0 3 . 1 1 9 2 .  635
120 . 5 3 ? 6 . 584 0 . 5 4 9
122 . 890 7 . 4 9 5 ? ♦ P r
125 • 1 5 ? 9 . 6 3 2 7 . 7 7 4
127 . 3 5 0 1 0 . 3 5 1 4 . 7 4 A
129 . 5 5 0 1 1 . 7 3 3 IN . 5^0
131 . 7 4 ? 12 . 6 3 7 •0,575
133 . 3 7 0 l 5  . 5 8 7 > r»j. . x. c  y
135 • ? 6 i- l 6 . i 9 2 1 . 7 6 6
138 . 3 2 ? 1 7 . 9 6 7 A » ^ *■
140 . 3 5 ? 1 6  . 022 1 . 3 7 5
142 'y, c • op O 15 . 3 6 1 1 .  345
144 . 0 3 3 12 . 1 7 2 ^.5-77
145 . 9 7  0 3 . 5 2 4 r> 7 - - —
147 . 5 6 ? 5 . 4 8 5 7 . 5 4 4
149 • / •* £ 3 . 962 3 . 4 5 3

151 . 6 4 ? 4 . 3 1 9 2 . 4 £ 2
153 . 49 0 7 . 9 1 6 7 . 7 0  2
155 . 3 1 0 1 6 . 6 2 5 1 , 1 6 3
157 . 1 1 ? 3 1 . 1 S 5 1 . 8 7 2
156 . 8 9  0 52 . 0 6 2 2 . 8 6 4
1 6 ? . 6 6 ? 7 4 . 4 1 6 3 . 9 0 9
162 A «• ** £ 1 0 6 . 0 5 1 5 . 3 7 6
164 . 1 4 0 1 4 1 . 2 9 3 6 . 9 9 5
165 . 5 7 3 1 7 5 . 8 6 4 5 . 5 9 ?
167 . 5  3? 2 1 ?  . ?7  9 I S . 559
16? . 2  32 2 6 -  . 8 2 5 1 2 . 7 ? ?
17 ? . 970 3 2 ?  . 3 8 0 1 5 . 2 4  4
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E N 9 G 'f = 1 4 . 5 2 4  kE'

A\GC« X-SEC ERROR angcm X-SEC ERROR

f 3EG) c ^ B / s a ? ( M3 / SF’ ( DEG) ( mB / S R ) (r 'S/SR)

15 31 Z 38i  4 . . 356 1 7 4 . 9 4 3 1 1 0 . 9 S 3 1 3 . 0 2 1 7 . 8 3 6
IS 632 2 0 9 9 . 1 6 2 96 . 345 11 O , 4 4 Q 12 .998 0 . 3 4 1
21 940 1 1 4 4 . 7 1 3 5 2 . 6 1 0 115 . S 6 3 1 2 . 0 6 6 0 . 3 0 2
25 232 5 6 3 . 5 9 5 2 5 . 5 2 3 H 8 . 2 4 G 1 2 . 5 0 8 0 . 5 3 1
28 520 2 3 4 . 1 6 9 1 0 . 5 3 5 1 2 0 . 5 8 3 1 2 . 2 5 0 0 . 3 2 5

*1J. 800 £ 2 . 5 5 5 3 . 9 3 7 122 .893 12 . 607 0 . 3 ~ 7
s ^ 060 2 9 . 412 1 . 4 9 3 125 . 15C 1 6 , 0 3 3 1 . 7 2 6
3 5 310 2 5 . 3 3 2 1 . 3 1 1 127 . 39£ 1 0 . 6 4 5 1 , 1 5  3
41 = 40 43 . 216 2 . 1 3 7 1 2 9 . 5 8 0 1 9 . 2 9 3 1 . 1 9 6
4 4 752 5 5 . 3 1 3 2 . 6 3 2 1 3 1 . 7 4 3 2 3 . 6 3 4 1.  4; 3
A 7 940 6 2 . 3 5 3 3 . 0 4 3 1 3 3 . 8 7 0 2 6 . 1 7 1 1.541
51 122 6 6 . 5 6 3 2.  849 13 5 . 9 6 0 2 7 . 6 8 2 1 • 622
54 272 4 5  . 4 56 2 . 2 9 5 1 3 8 . 0 2 0 2 7 . 1 9 4 1 • 6 7 0

57 400 3 5 , 1 9 5 1 . 7 8 0 14 0 . 0 5 ? 2 6 . 5 4 6 1 . 5 3 3
50 500 £  0 .  ' l̂ 0  * 1 . 3 6 1 1 4 2 . 2 5 3 2 1 . 7 2 3 1 . 3 6 *
63 560 1 9 . 2 0 6 1 . 0 3 8 144 . 333 1 5 . 6 3 6 1 - 376
66 632 1 4 . 4 6 6 0 . 8 2 9 1 4 5 . 9 7 3 1 2 . 2 7 3 0 . 9 7 3

69 66 2 1 1 . 3 9 4 0 . 6 5 7 14 7 . 353 7 . 3 9 7 C . c 5 c
7 2 6 5 0 17 , 9 21 0 . 6 6 7 1 4 9 . 7 7 0 4 . 4 3 3 0 . 4 5 6
'  — 613 12 . 0 4 fc ?  . 629 1 5 1 . 6 4 2 4 . 939 ^  a ^

73 550 9 . 456 3 . 6 0 5 1 5 3 . 4 9 0 9 . 352 0 . 7 6 5
3 1 452 7 . 3 2 7 0 . 5 2 3 1 5 5 . 3 1 2 IS . 423 1 . 3S7
54 310 6 . 692 3 . 4 7 5 15 7 . 110 3 6 . 3 2 4 2 . 1 2  6
6 7 150 5 . 2 1 4 3 . 403 1 5 8 . 5 9 2 59 . 941 ■Z ?7 Gw • £ V V*

59 943 £ . 797 3.  385 1 6 S . 6 6 2 9 2 . 8 3 3 4 . 7 6 7
92 722 5 . 1 3 9 2 . 403 1 6 2 . 4 1 2 1 3 3 . 3 4 3 6 . 5 4 1
95 432 7 . 6 6 6 2 . 5 4 1 164 . 140 183 . 983 8 .337
98 110 5 . 0 0 5 2 . 5 6 1 16 5 . 3 7 0 2 2 5 . 9 5 1 1 0 . 9 0 5

100 760 9 . 7 8 2 0 . 6 5 5 16 7 . 5 5 0 2 7 6 . 7 8 4 1 3 . 2 4 6
123 3S0 1 3 - 6 7 6 0 . 3 4 9 1 6 9 . 2 5 0 3 2 4 . 5 2 4 1 5 . 4 4 1

125 953 1 2 - 36 6 0 . 7 9 2 1 7 0 . 9 7 3 3 8 5 . 5 9 9 1 8 . 2 4 7

138 4  = 0 1 3 . 1 6 1 S . 836
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ENERGY = 1 4 . 5 * 0  >1E •/

angcm X — 15 u. U ERROR ANGCY X-SEC ERROR

CDEG> ( y - 3 / S R ) ( MB/3R • (DEG) ( M 3 /  S R ) ( B /  S R

1 5 . 3 1 8 4 23 3 . 1 2 0 1 5 4 . 9 8 2 1 1 0 . 9 6 3 1 3 . 7 3 3 • 0 . 363
1 6 . 6 3 2 2 1 4 4 . 9 5 6 9 6 . 4 5 5 1 1 3 . 4 4 2 1 3 . 2 1 2 3 . 3 6 5
2 1 . 9 4 0 l l ? 8 . 7 5 4 5 5 . 0 9 6 1 1 5 . S60 1 1 . 9 3 2 0 . 3 0 8
2 5 . 2 3 2 5 6 9 . 2 3 7 2 6 . 2 4 2 1 1 3 . 2 4 0 1 3 . 2 4 9 0 . 372
2 5 . 5 2 2 2 5 1 . 1 7 1 1 1 . 6 7 4 1 2 0 . 5 8 0 14 . 7 2 2 0 . 9 5 9
3 1 . 3 0 2 9 3 . 1 6 1 4 . 4 33 1 2 2 . 3 9 2 1 5 . 5 2 8 'L ■ ->
3 5 . 3 6 2 3 6 . 3 1 6 1 . 8 2 5 1 2 5 . 1 5 0 1 8 . 6 5 * 1 * 7

58 . 312 2 6 . 4 1 0 1 . 3 7 3 1 2 7 . 3 9 0 2 4 . 8 4 8 1 . - 7 1
* 1 . 5 4 2 3 5 . 3 9 7 1 . 8 1 3 1 2 9 . 5 8 3 27 . 829 1 . 6 2 0

*4 . 752 4 5 . 7 2 0 2 . 2 6 3 1 3 1 . 7 4 0 3 4 . 7 6 6 - 0  7  4-i. * ' <c
47 . 942 * 9 . 2 8 2 2 . 4 3 2 1 3 3 . 8 7 0 3 4 . 4 0 5 1 . 9 4 9

5 1 . 1 2 2 * 5 . 5 2 4 2 . 2 6 2 1 3 5 . 9 6 ? 3 7 . 3 3 7 2 . 2 9 5
2 4 . 2 7 2 3 7 . 1 2 9 1 . 6 7 6 136  . 3 2 0 3 6 . 6 5 2 2 - 0 7 4
5 7 . 4 2 2 2 6 . 7 9 4 1 . 4 0 3 1 4 0  . 3 50 3 3 . 7 8 3 1 . 9 4 ?
6 0 . 5 2 2 1 9 . 9 5 9 1 . 2 8 8 1 4 2 . 0 5 0 2 9 . 6 3 3 1 . 7 6 3
6 3 . 5 8 2 1 3 .  385 3 . 8 0 8 1 4 4 . 0 3 0 2 1 . 4 8 1 1 • 382
6 6 . 6 3 2 1 2 . 6 4 6 0 . 7 5 2 1 4 5 . 9 7 0 1 6 . 1 9 0 1 . 1 3 1
6 9 . 6 6 2 1 1 . 6 2 0 3 .  707 1 4 7 . 3 8 2 3 . 8 9 6 2 . 7 5 9
7 2 . 6 5 2 1 2 . 3 2 1 2 . 7 4 4 1 4 9 . 7 7 0 4 . 3 9 3 0 . 4 0 7
7 5 . 6 1 2 1 2 . 1 2 4 £ . 7 3 7 1 5 1 . 6 4 2 4 . 6 8 4 0 . 5 2 1
7 6 . 5 5 2 9 . 9 2 8 3 . 6 3 6 1 5 3 . 4 9 0 9 . 9 1 5 0 . 8 3 3
8 1 . 4 5 2 7 . 5 2 8 3 . 5 3 7 1 5 5 . 3 1 2 2 2 . 6 0 7 ' I . * ? ?
8 4 . 3 1 2 ■* S 1  7 0 . 3 7 1 1 5 7 . 1 1 2 4 3 . 6 2 7 2 . 4 9 7
6 7 . 1 5 2 2 . 5 4 6 0 . 2 7 9 1 5 8 . 3 9 3 7 3 . 5 6 4 3 . 9 2 1
69 . 9*0 2 .  *3* 0 . 2 5 7 16 2 . 6 6 2 1 1 2 . 6 5 1 5 . 6 2 0
9 2 . 7 0 2 3 . 2 9 9 S . 3 1 3 1 6 2 . 4 1 0 174  . 614 5 . 5 7 1
9 5 . 4 3 2 4 . 9 6 2 0 . 4 1 0 1 6 4 . 1 4 0 2 1 6 . 5 8 3 1 2 • 5 0 5
98 . 1 1 2 7 . 3 4 ? 0 . 5 3 9 1 6 5 . 8 7  0 2 7 4 . 5 5 1 1 3 . 1 7 3

1 0 0 . 7 6 2 1 0 . 2 2 0 0 , 6 7 7 1 6 7 . 5 5 0 3 2 4 . 1 7 4 15 . 4 5 6
1 2 3 . 3 8 2 1 2 . 3 4 = 0 .  7 9 8 1 6 9 . 2 3 0 392  . 5 5 8 1 8 . 5 9 7
1 2 5 . 9 5 2 •t O 1 “ 7 ■ - £. • w w.O 0 .  3Z3 1 7 0 . 9 7 0 4 6 2 . 2 2 7 2 1 ,  " 9 5
1 0 6 . 4 6 2 1 2 . 9  35 0 . 8 3 8
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E N E 3 G *  = 1 - . 5 9 3  y - Z \

A \G C ̂  X - S E C  E R R O R  A N G C M  x - S E C  E R R O R
( D E G 3 ( < E / S R )  C - 5 / S R ’ (DEC-) (•'■'B/SR) ( M 3 / S 3 )

3 1 2 3 9 1 9 4 3 1 3 4 . 3 6 5 1 - .->— 4 * . 9  = 3 10  . 1 6 2 ?! 3 T "•*
I r*. 6 32 1 5 2 2 2 1 1 5 3 . 2 0 4 1 1 3 * /* .-*• • ** •* u- 9 . 5 2 6 1? . 6 5  2
21 ? 4 Z 1 2  c 9 1 7 3 4 9 . 1 3 4 1 1 5 . 3 6 2 1 0 . 4 6 2 r»«■» 7 C 4
25 2 3 2 5 1 6 04  5 2 3 . 7 5 7 U S . 2 4 2 1 2 . 2 6 3 . 7 9 5
2 5 5 2 2 4 2  7 7 70 1 0 . 5 7 7 1 2 2 . 5 6 2 1 4  . 3 3 1 . 9 0  9

3 2 2 -s 7 6 2.6 4 . 1 5 4 1 2 2 . 3 9  2 2 1 . 2 5 4 i . 2 4  1
3 5 3 6 2 < 7 4 *> 9 1 . 5 3 2 1 2 5 . 1 5  2 2 4 . 1 9 1 * . 3 5 7
33 3 1 2 1 9 9 9 ^ 1 . 3 5 2 1 2 7 . 3 9  3 3 1 . 3 7 2 . . 7 3  0
A 1 ST f 'A p «J 2 4 3 2 2 1 . 2 3 9 1 2 ? . 5 3 0 3 5 . 5 7 7 1 • 9 3 5
44 7 5 2 0 c. ^ Jm / 1 . 5 1 7 1 3 1 . 7 4 2 4 1 . 6 3 3 2 • 22 5
a 7 9 4 2 3 2 3 4 7 1 . 6 2 6 1 3 3 . 5 7 0 4 3 . 1 l < / . 3 3 2
5 l 1 2 2 2 9 1 7 4 * * 2 "v 1 3 5 O A 0.  7 j l < 5 . 2 2 2 . 4 0 9
^ H 2 7 2 ■- 4 *  •  4 > 3 13 S '■  ~  ~  

»  0  £ 0 46  . 2 2 4 2 . 4 4 4
0> 7 4 g 0 _  7 56  5 3 . 9 5 1 .  f ;**i - C .  2 2 0 4 1 . 5 6 6 2 • £*2 f
60 5 0 2 12 5 5 3 3 . 7 3 3 1 < 2 . 2 5 2 3 3 . 9 0 2 1 .  0  ? 3
3 3 5 6 2 5 2 3 3 . 6 2 6 1 4 4 t 3 3 C 2 5 . 5 3 7 1 s  t  7•  w
56 6 52 1 1 0 6 < 3 . 654 1 4 5 . 9  72 1 6 . 5 3 6 • 2 9 *
6 ? 6 6 3 1 2 04 6 3 . 7 2 3 1 4 7 C £ •** • J  J  w 1 3 . 5 6 5 • 5 ; 5
•’ 2 6 5 2 - *-» -L £ 3 o< 2 • 7 2 2 1 4 9 • t f *j 4 . 6 5 0 ? . 4 c 3

6 1 0 11 7 5 3 3 . 6 9 7 1 5 1 . 5 4  2 4 ■ 0 A, 6 .  4 1 3
/ 3 5 5 3 9 4 3 0 3 . 5 9 1 1 5 3 . 4 9 0 9 . 9 7 1 <•»It • . 7 92
31 4 52 6 9 4 3 3 . 4 7 1 1 5 5 . 3 1 0 2 3 . 6 6 6 . 4 5  0

3 lZ 3 7 4 0 t  1  - m a . i l b 1 5 7 . 1 1 2 4 2 . 9 7 6 2 . 3 9 9
o 7 153 1 3 4 7 3 . 2 0 2 15 6 7 6 . 2 6 6 > . 9 4 1
3 5 9 4 0 2 7 ? 2 . 1 6 4 JL 5 0 '  / *7 • 0 C w 1 1 2  . 4 2 3 . 6 2  3
92 7 0 2 3 3 5 3 . 2 0 7 1 6 2 . 4 1 2 16  9 . 3 9 5 3 . 2 3 4
95 4 3 3 3 5 9 7 3 . 3 1 4 1 6 4 . 1 4 0 2 2 4 . 1 8 7 12 . “ 69
56 1 1 0 4 5 5 3 0 . 3 7 2 1 6 5 . 5 7  3 2 3 0 . 5 5 2 13 . 3 6 2

1 2 0 7 6 3 7 9 3 6 3 . 5 5 3 1 6 7 . 5 c o 3 5 5 . 3 2 1 16 . 7  95
1 2 3 3 6 2 ' ? 2 4 7 2 . 6 6 5 16 9 . 2 5 3 4 2 9 . 3 5 6 2 2 . 1 9  3
12 5 9 5 2 *_L k 5 1 8 3 . 6 5 4 1 7 3 . 9 7  3 4 9 3 . 6 5 6 23 . 1 4  6
1 2 5 < 62 ■*

W 1 5 3 3 . 6 7 1

Reproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



78

ENERGY = 14 . 672  y  E ■■

avGCM X-SEC E R RQR

CDEC-J C'" = / 3 9 ) ( Y 3 /  S R

1 5 . 3 1 2 3 9 : 3 . 6  7 6 1 d5 . 960
I S . 632 2029 . 766 9 2 . 2 5 2
2 1 . 9 4 2 1 1 2 2 . 2 2 * 5 1 . 4 3 9
25 . 233 524 . 6 5 e 2 4 . 6 5 7
2 8 . 5 2 2 2 3 7 . 5 1 9 1 1 . 2 4 0
8 1 . 6 2 2 7 3 . 2 1 7 3 . 5 3 ?
3 5 . 2 6 2 2 5 . 3 9 3 1.  341
8 5 . 3 1 3 1 3 . 5 1 9 3 . 7  65
4 1 . 5 * 0 1 8 . 5 5 7 1.  315
* 4 . 7 5 0 2 5 . 2 2 1 1 . 3 1 2
47 . 9*0 2 5 . 1 * 4 * * /* a :  ♦ ***t3
5 1 . 1 2 2 2 5 . 2 6 5 1 . 313
9 4 . 2 ~ 2 f  . * . 2.~ ** 1 . 254
5 7 . c Z 2 1 4 . 9 7 6 2 . 8 4 5
6 0 . 5 2 2 1 1 . 3 2 0 2 . 6 7 5
6 3 . 5 8 2 1 1 . 3 2 9 0 . 6 7 8
6 6 . 6 8 2 1 2 . 2 9 5 0.  7X6
6 9 . 66  2 1 3 . 2 0 3 1 . 774
7 2 . 6 5 2 1 4 . 5 5 9 0 . 3 2  7
7 5 . 6 1 2 1 4 . 0 7 3 S . 522
7 S . 552 1 1 . 1 2 . 6 5 4
5 1 . 4 5 2 7 . 277 3 . 5 3 2
54 . 310 3 . 5 1 3 0 . 326
5 7 . 1 5 2 1 . 3 2 5 0 . 1 7 5
S 9 . 942 0 . 5 2 9 2 . 1 1 9
5 2 . 7 2 2 1 - 5 7 3 0 . 1 9 5
9 5 . 4 3 2 3 . 6 3 4 0 . 3 * 3
9 8 . 1 1 2 5 . 7 3 3 3 . 4 4 5

1 0 0 . 7 6 2 5 . 6 2 3 3 . 5 9 9
1 0 3 . 3 8  2 1 3 . 2 1 6 0 . 6 5 3
1 0 5 . 9 5 2 9 . 7 0 7 0 . 563
i  2.S . 462 10 . *21 0 . 7 3 5

A N S C X-SEC ERROR

COEG) ( mB / S S ) c y 5 /  5  R

110 . 950 9 . 2 3 5 0 . 6 5 1
113 , 44£ 7 .994 0 . 5 9 *
1 1 5 . 3 6 2 6 . 6 4 3 0 . 6 3 4
H 5 . 2 4 0 1 1 . 1 3 2 0 . 765
1 2 0 . 5 8 2 1 5 . 0 3 4 0 . 962
1 2 2 . 3 9 0 19 . 6 2 2 1 . 2 2 2
1 2 5 . 1 6 3 2 5 . 6 8 7 1 . 5 3 3

1^7 • 3 *3 ~u 3 4 . 6 5 3 1 . 9 2 5
1 2 9 . 5 8 0 4 2 . 1 1 8 2 . 271
131 . 742 4 9 . 2 6 2 2 . 6 1 2
1 3 3 . 3 7 0 5 4 . 5 3 3 2  • S65
13 5 . 9 0  0 5 6 . 1 6 5 2 . 9 5 5
138 . 320 5 5 . 2 5 3 2 . 9 2 7
i  4 Z • 3 2  E 5 3 . 7 5 7 2 . 7 ? 2
142 . 350 4 1 . 3 6 2 2  . 294
1 4 4 . 3 3 2 3 0 . 5 9 4 1 . 7 9 9
1 4 5 . 9 7 0 1 9 . 5 4 7 1 . 2 7  =
1 4 7 . 3 5 0 1 0 . 4 3 1 7 . 8  2 7
149 . 77 0 2 . 6 5 1 0 . 3 6 7
1 5 1 . 5 4 0 1 . 6 9 2 0 . 2 5 3
1 5 3 . 4 9 0 7 . 543 0 . 7 0 4
1 5 5 . 3 1 0 2 3 . 2 1 3 1 . 3 4 3
1 5 7 . 1 1 0 *7 . 288 <i . -C r
1 5 S . 3 9 0 S3 . 5 2 9 4 . 1 2 0
162 . 660 119 . 521 6 . 0 2 3
1 6 2 . 410 1 2 7 . 0 1 0 6 . 3 5 3
1 6 * . 14Z 2 5 3 . 6 0 6 1 2 . 1 7 5
1 6 5 . 5 7 0 3 1 7 . 7 9 7 1 5 . 1 2 5
1 6 7 . 5 6 0 3 9 4 . 0 0 0 1 6 . 6 2 6
1 6 9 . 2 6 3 1 7 8 . 2 0 0 9 . 5 0  4
17C. 9  7 2 4 5 3 . 9 1 2 2 1 . 4 7 6

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.
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E R G?

<nro»

iHII ' E V

ANGCM x - S E C ERROR

t\ 3 EG> ( 7 3  /  S R ) ( M2 / S R

1 5 . 3 1 0 3 - 7  9 . 7 - - 5 1 3 9 . 6 0 ?
1 5 . 6 3 2 1  “ 2  . 5 3 6 5 9 . 1 6 1
2 1 . 9 4 0 1 0 5 4 .  8 1 1 •a ? . S 5 6
2 5 . 2 3 2 * 1 6 . 9 2 5 2 3 . 8 3 2
2 8 . 5 2 2 2 2 2 . 5 2 8 1 2 . 2 5 1
^ .1 . 8 0 2 / 7 . 4 ? 5 3 . 6 9 6
5 5 . 0 6 2 2 1 . 7 7 3 1 . 1 3 7
3 6 . 3 1 2 1 2 - 1 1 3 3 , 6 5 9

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

. 1 2 0 2 5  . 0 8 9 1 . 3 3 2
5 4 • 2  2 1 9 . 7 9 3 1 . 0 5 7
5 7 . 4 2 0 1 3 . 5 7 6 0 . 7 7 2
6 0 . 5 0 2 1 1 • 6 5 3 2 . 6 3 2
6 3 . 5 8 2 1 1 . 2 5 4 0 . 6 6 6
6 6 . 6 3 2 1 2 . 7 7 6 0 . 7  4 0
6 ? . 6 6  2 -  4 . 3 7 3 2 . 9 1 5
7 2 . 6 5 2 1 3 . 0 3 2 3 . 5 5 5
7 5 . 6 1 0 1 4  . 7 0  6 0 . 6 0 S
7 6 . 5 5 2 1 1 . 3 5 5 0 . 6  S 5
5 1 . 4 5 2 7 . 4 1 1 0 . 4 9 9
S 4 . 3 1 2 3 * 7 0  5 2 . 3 1 5
8 7 . 1 5 2 1 . 1 2 3 2 . 1 5 5
6 9 . 9 4 0 3 . 6 3 5 2  . 1 2 2
9 2 . 7 0 2 1 - 6 7 3 2 . 1 9 3
9 5 , 4 3 0 • 1 . 2 6 7 2 . 3 6 1
9 6 . 1 1 2 6  . 4 9 « 0 . 4 7 7
ZZ . 7 6 2 9 . 3 2 6 3 . 5 2 3
2 3 . 3 6 2 1 3 . 3 1 ? 3 . 6 7 6
2 5 . 9 5 2 1 3 . 6  5 ? 2 . 6 9 7
2 6 . A ( j Z 9 . 5 0 4 2 . 6 6 1

NGCM X- 5  £ C ERROR

EG; i v S /  S R ) ( K B / S ? )

?50 7 . 5 2 9 ? . 53  2
440 7 . 7 7 2 2 . 5 7 1
360 9 . 3 9 0 0 . 6 5 3
240 1 2 . 9 1 3 2 . 7 4 3
582 1 5 . 8 9 4 S .  959
392 2 3 . 2 2 3 1 . 3 3 3
152 3 2 . 2 4 1 1 . A - -1
392 3 9 . 5 7 0 2 . 1 2  3
560 4 6 . 9 9 1 2 . 4 7 6
742 5 3 . 8 6 3 2 . 3 3 3
370. 6 2 . 3 1 0 3 . 1 ;  2
?C0 64 . 2 3 8 3 . 2 9 2
2 2 ? 5 0 . 3 5 4 3 . 2 3 9
252 52: , 840 2 . 7 9 4
350 4 3 . 6 7 4 2 . 3 8 7
230 3 2 . 5 1 3 1 . 7 7 1
970 1 9 . 2 0 9 1 . 2 4 ?
380 1 0 . 5 5 7 7 . 5 i 5
7 7 Z 2 . 5 8 5 0 . 3 5 ?
540 1 . 9 6 4 0 . 3 0 4
493 9 . 0 7 3 0 . 7 5 5
3 12 2 5 . 3 3 2 1 . 5 7 3
112 5 5 . 7 3 7 3 . 3 0 9
392 9 2 . 7 0 5 4 . 7 2 6
662 1 4 5 . 7  85 7 . 1 7 5
41 a 2 2 3 . 2 9 9 9 . 304
140 2 7 0 . 5 3 6 12 . 9 i 5
572 3 5 1 . 9 0 7 1 6 . 6 5 3
5 62 4 2 7 . 3 9 5 22 . 1 7 0
252 5 1 7 . 3 9 8 2 4 . 2 5 1
970 0 12 . 0  4 ? 2 5 . 5 1 5

A

(

U 0
i l  3
115
U S
120
122
125
127
1 2?
1 31
133
135
135
I t ?
1 4 2
144
1 45
1 4 7
1 4 9
1 5 1
153
155
157
156
160
162
164
165
167
1 6 ?
170

R eproduced  with permission of the copyright owner. Further reproduction prohibited without permission.



80

ENERGY = 1 4 . 3 0 5  m E'/

A\GCF X-SEC ERROR A N 5 C X-SEC ERROR

( OEG 5 < 7 B /  5 R ) ( ’“iB/SR 3 (DEG) (MS/SR) C M 5 /  S R )

1 5 . 3 1 0 3 2 3 3 . 4 1 6 1 5 3 . 6 0 5 1 1 2 . 9 8 2 6 . 748 0 . 514
1 3 . 6 3 2 1 / 1 2 . 2 9 7 7 6 . 6 1 1 1 1 3 . 4 4 0 5 . 5 4 3 0 . 4 5 5
2 1 . 9 4 0 9 3 7 . 9 3 2 4 3 . 1 2 5 1 1 5 . 8 6 0 6 . 9 9 5 0 . 537
2 5 . 2 3 2 4 3 8 . 3 6 3 2 2 . 2 3 4 1 1 8 . 2 4 ? 9 . 6 6 2 2 . 679
2 8 . 5 2 2 1 5 1 . 5 8 7 5 . 4 6 3 123 • 5S2 14 . 072 0. 0 ?, 7V f * »■»
3 1 . 8 0 2 57 .832 2 . 7 9 7 122 . 390 2 2 . 0 2 5 1 . 2 8 9
3 5 . 0 6 3 1 5 . 5 2 2 3 . 3 4 9 1 2 5 . 1 5 0 3®.855 1 , 7 1 l
3 8 , 3 1 2 1 1 . 6 5 6 3 . 6 6 9 1 2 7 . 3 9 0 3 8 . 3 4 6 2 . 0 6 5
4 1 . 5 4 2 15 . 987 1 . 0 1 3 1 2 9 , 5 5 3 4 7 , 8 6 3 2 . 519
4 4 . 7 5 2 2 5 . 9 5 7 1 . 3 3 7 1 3 1 . 7 4 2 5 3 . 1 2 4 2 . 7 7 2
4 7 . 9 4 2 27 . 361 1.  404 133 . 370 5 5 . 1 5 9 3 . 0 1 3
51 . 122 7 4 , 3 4 5 1.  2 p 3 1 3 5 . 9 6 0 5 9 . 8 8 2 3 . 1 2  3
5 4 . 2 7 3 17 ! 7  9 2 2 . 9 6 5 1 3 5 . 0 2 0  ' 5 9 . 0 2 1 3 . 0 7 3
5 7 . 4 2 2 1 3 . 2 3 2 2 . 755 140 . 050 4 6 . 6 4 8 2 . 6 0 3
6 0 . 5 0 2 1C. 299 0 . 613 14 2 . 2 5 0 4 0 . 3 5 6 2 . 2 2 “
6 3 . 5 6 2 1 0 . 2 6 1 2 . 612 1 4 4 . 3 3 0 28 . 323 1 . 6 6 9
6 6 . 633 1 1 . 392 2 . 7 0 2 1 4 5 . 9 7 2 17 . 886 1 . 1 7 5
6 9 . 6 6 3 1 4 . 3 7 2 2 . 322 14/  , dO'C 7 . 7 2 6 £ . 6 6 5
7 2 . 6 5 3 1 4 . 1 2 2 3 . 3 1 1 149 . 770 1 . 767 £ . 2 8 5
7 5 . 6 1 2 1 4 . 2 1 1 2 . 519 151 . 642 1 . 6 3 6 0 . 2 7 6
7 3 . 5 5 2 1 1 . 1 5 1 Z. 679 153 .493 1&.513 0 . 8 3 4
5 1 , 4 5 2 5 . 2 7 0 0 . 5 3 3 1 5 5 . 3 1 2 3 2 . 2 5 7 1 . s u
8 4 , 3 1 2 4 . 357 0 . 343 1 5 7 . 1 1 2 56 . 626 3 . 1 4 7
= 7 , 1 5 3 1 . 7 4 7 0 . 2 2 0 1 5 8 . 3 9 3 9 6 . 4 1 5 4 . 9 0 1
6 9 . 9 4 2 0 . 5 5 2 0 . 1 0 7 1 6 0 . 6 6 3 1 4 4 . 5 8 2 7 . 1 2 4
9 2 . 7 0 2 1 . 9 3 7 3 . 2 1 5 1 6 2 . 4 1 0 20= . 955 9 . 9  = :?
9 5 . 4 3 2 3 . 5 2 7 3 . 3 1 6 1 6 4 . 1 4 0 2 4 9 . 6 9 9 1 1 . 9 5 4
9 8 . 1 1 2 6 . 402 0 . 4 7 3 1 6 5 . 3 7 2 345 . 394 1 6 . 3 5 9

1 2 0 . 7 6 2 3 . 629 0 . 5 8 9 1 6 7 . 5 5 2 4 2 9 . 5 5 5 2 0 . 2 2 3
1 2 3 . 3 5 2 1 1 . 6 9 5 0 . 7 4 5 1 6 9 . 2 6 3 521 • 811 2 4 . 4 5 7
1 0 5 . 9 5 2 9 . 2 8 2 2 . 6  32 17 £ . 9 ? 2 609,. 308 2 8 . 4 7 3
1 2 8 , 4 6 2 S . 529 2 . 6 2 3
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ENERGY = 1 5 . 2 3 5

ANGCM X-SEC

( DEG' Cx = / S R)

15.3155 3 2 6 5 . 5 2 2
1 8 , 6 3 0 1 7 1 5 . 8 3 5
2 1 .  9*0 9 2 9 . 9 1 1
2 5 . 2 3 2 * 2 4 . 6 0 3
2 8 . 5 2 2 17 7 . 9 9 3
3 1 . 8 2 2 - 6 . 5 0 2
3 5 . 2 6 2 2 1 . 1 6 9
3 8 . 3 1 2 1 9 . 5 6 3
4 1 . 5 4 0 2 9 . 5 8 3
A 4 . 7 5 2 3 5 . 0 * 5
4 7 . 9 4 2 3 3 . 8 1 9
^ 1 . 1 2 2 2 7 . 6 1 2
5 4 . 3 7 2 1 9 . 3 9 4
5 7 . 4 0 0 1 1 . 2 4 2
6Z . 5 2 2 9 . 2 3 9
6 3 . 5 8 2 9 . 1 6 2
6 6 . 6 3 2 1 3 . 1 0 7
6 9 . 6 6 2 1 7 . 1 0 4
7 2 . 6 5 2 1 9 . 8 9 0
7 5 . 6 1 2 2 1 . 2 5 3
7 8 . 5 5 2 1 6 . 6 0 8
3 1 , 4 5 2 1 2 . 5 3 6
8 4 . 3 1 0 7 . 2 1 3
87 . 1 5 2 3 .  32*
3 9 . 9 4 0 1 . 0 3 6
9 2 . 7 0 2 0 . 8 9 l
9 5 . 4 3 2 2 . 3 2 6
9 8 . 1 1 2 3 . 7 0 6

1 3 0 . 7 6 2 5 . 4 5 3
1 2 3 . 3 5 2 6 . 1 5 2
1 0 5 . 9 5 2 5 . 6 6 5
12 8 . 482 3 . 7 5 6

ERROR ANGC^

( M 3 / 3 R ; ( OEG)

1 4 9 . 9 3 6 1 1 0  . 9 8 2
7 8 . 7 8 2 1 1 3 . 4 4 0
4 2 . 7o9 115  . 3 6 2
1 9 . 6 1 4 1 1 8 . 2 4 2

8 . 3 1 3 1 20  . 5 5 2
2 . 7 4 4 1 2 2 . 8 9 2
1 . 1 2 2 1 2 5 . 1 5 0
1 . 3 4 7 1 2 7 . 3 9 0
1 . 5 1 2 1 2 9  . 5 8 2
1 . 7 6 6 1 3 1 . 7 4 0
1 . 7 1 1 1 3 3 . 8 7 0
1 . 4 2 3 1 3 5 . 9 6 0
1 . 0 3 6 1 3 8 . 3 2 2
2 . 6 7  2 1 4 0 . 0 5 3
Z . 5 6 8 1 4 2 . 0 5 2
2 . 5 7 6 1 4 4 . 0 3 2
0 . 7 6 7 1 4 5 . 9 7 0
3 . 9 5 8 147  . 8 5 0
1 . 0 9 2 1 4 9 . 7 7 0
1 . 1 5 9 1 5 1 . 6 4 2
0 . 9 4 7 1 5 3 . 4 9 2
2 . 7 5 8 1 5 5 . 3 1 0
3 . 5 0 4 1 5 7 . 1 1 0
2 . 2 8 5 1 5 6 . 8 9 0
2 . 1 5 5 160  . 6 6 0
3 . 1 4 5 1 6 2 . 4 1 0
2 , 2 5 2 164  . 1 4 2
2 . 3 3 8 1 6 5 . 3 7 2
0 . 4 3 3 1 6 7 . 5 8 2
0 . 4 8 0 1 6 9 . 2 6 2
3 . 4 5 9 1 70  . 973
0 . 3 5 6

X-SEC ERROR

( M £ /  S R ) CM9/SR)

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

1 3 . 1 0 6 0 .  871
2 2 . 3 4 7 1 . 3 2 2
3 2 . 7 0 4 1 . 6 1 7
4 5 . 0 6 1 2 , 4 0 2
5 5 . 1 9 5 2 . 8 8 0
6 3 . 6 5 2 3 . 2 9 0
6 6 . 2 1 6 3 . 5 0 1
6 3 . 2 2 1 3 . 5 0 3
62 . 0 7 8 3 . 2 3 9
5 5 . 4 5 8 2 . 9 4 3
4 3 . 23S 2 . 3 6 6
2 9 . 3 1 8 1 . 7 4 2
1 7 . 9 1 7 1 . 2 0 1

7 . 1 3 4 0 . 6 4 3
1 . 5 3 2 Z . 2 7 1
3 . 1 8 3 0 . 4 1 0

1 * . 6 l 2 1 . 0 6 6
3 6 . 3 6 3 2 . 1 2 7
7 2 . 5 2 3 3 . 8 2 1

1 1 5 . 2 2 8 5 . 9 8 4
1 7 9 . 4 3 4 8 . 7 6 9
2 4 1 . 2 3 2 1 1 .  604
3 2 6 . 6 4 8 1 5 . 5 3 8
4 1 4 . 9 3 9 1 9 . 5 8 5
5 0 4 . 3 4 4 2 3 . 6 9 0
5 6 5 . 6 1 5 2 7 . 6 0 4
o f c l . 4 0 4 30 . 8 9 9
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E N E R G Y = 1 5 . 2 2 6  ME V

A\!GCM x-SEC ERROR

( DEG) C:*.g/SR) (MB/SR ;

15 315* 3 0 5 6 . 2 5 3 1 4 0 . 2 2 5
18 63Z 1 7 6 7 . 3 0 8 8 1 . 1 3 9
21 94 0 9 7 4 . 5 8 9 4 4 . 8 1 2
25 2 3 0 ^ 5 9 . 1 8 6 2 1 . 1 9 5
28 5 2 0 1 9 2 . 7 5 5 8 . 9 8 6
31 500 6 7 . 2 2 3 3 . 2 2 3
35 0 6 0 2 5 . 6 2 7 1 . 3 2 2
38 3 1 0 2 2 . 7 6 7 1 . 1 9 2

5 4 0 2 5 . 4 3 7 1 . 4 5 7
44 7 5 0 3 2 . 1 2 6 1 . 6 2 7
47 9 4 0 2 9 . 3 2 4 1 . 5 2 3
51 1 20 2 2 . 5 7 4 1 . 1 9 1
54 2 70 1 3 . 9 5 5 0 . 7 9 2
57 4 00 7 . 4 6 9 0 . 4 8 6
6 2 5 0 0 5 . 0 9 2 0 . 3 7 1
63 5 8 0 7 . 3 9 7 2 . 4 8 3
66 6 3 0 1 3 . 4 9 3 0 . 7 8 2
69 6 6 0 1 7 . 9 7 3 3 . 9 9 5
72 650 2 2 . 3 2 2 1 . 2 2 4
75 610 2 4 . 2 9 9 1 . 2 9 6
78 5 50 2 0 . 4 2 3 1 . 1 2 0
51 4 5 0 1 5 . 3 4 7 0 . 8 8 7
84 3 10 7 . 7 8 5 0 . 5 2 9
87 1 5 0 3 . 2 6 5 0 . 2 5 4
59 9 40 2 * 412 0 . 0 9 4
92 7 00 0 . 3 1 8 2 . 0 3 3
55 4 3 0 2 . 4 3 9 2 . 2 5 6
98 1 1 0 4 . 7 7 5 0 . 3 9 3

1 0 0 7 6 0 7 . 2 0 3 0 . 5 2 5
103 3 5 0 7 . 9 4 6 0 . 5 6 7
1 05 9 5 0 6 . 1 3 2 0 . 4 7 9
1 06 4 50 4 . 2 4 5 0 . 3 7 0

ANGCM X-SEC ERRC9

CDEG) ( v c / S R ) (M3/SR >

1 1 0 . 9 8 0 2 . 2 9 4 2 . 2 6 6
1 1 3 . 4 4 2 £ . 3 2 3 0 . 0 9 5
1 1 5 . 8 6 0 0 . 6 1 1 0 . 1 3 3
U S  . 2 4 2 3 . 4 3 7 0 . 3 5 3
1 2 0 . 5 8 2 S . 096 * 0 . 6 1 4
1 2 2  . 3 9 2 1 5 . 2 4 3 0 . 9 7 6
1 2 5 . 1 5 0 2 4 . 9 2 2 1 . 4 4 4
1 2 7 . 3 9 0 3 6 . 5 1 2 1 . 9 9 6
1 2 9 . 5 8 0 4 5 . 4 6 4 2 . 4 2 1
1 3 1 . 7 4 0 5 4 . 5 3 7 2 . 3 5 1
1 3 3 . 8 7 0 59 . 1 6 1 3 . 0 7 4
1 3 5 . 9 6 0 5 7 . 8 8 0 3 . 0 2 5
1 3 6 . 0 2 0 5 6 . 5 8 5 2 . 9 7 5
1 4 0 . 2 5 0 5 0 . 1 8 3 2 . 6 8 8
1 4 2 . 2 5 0 3 7 . 9 8 0 2 . 1 3 3
1 4 4 . 0 3 0 2 6 . 1 4 7 1 . 5 8 2
1 4 5 . 9 7 0 1 4 . 6 4 6 1 . 3 3 1
1 4 7 . 8 8 0 6 . 5 6 2 2 . 6 0 9
1 4 9 . 7 7 0 1 . 8 4 4 0 . 2 9 6
1 5 1 . 6 4 2 3 . 4 1 4 2 . 4 2 1
1 5 3 . 4 9 0 1 2 . 4 8 3 0 . 9 4 9
1 5 5 . 3 1 0 3 3 . 5 8 9 1 . 9 8 5
1 5 7 . 1 1 0 6 5 . 2 3 4 3 . 4 7 2
1 5 8 . 3 9 0 1 1 4 . 9 5 0 5 . 7 7 4
1 6 2 . 6 6 0 1 6 3 . 9 2 3 8 . 0 3 3
1 6 2 . 4 1 2 2 3 2 . 7 2 3 1 1 . 2 2 0
1 6 4 . 1 4 0 3 3 3 . 9 0 9 1 5 . 8 4 5
1 6 5 . 8 7 0 3 5 8 . 2 9 6 1 6 . 9 7 3
1 6 7 . 5 5 2 4 2 6 . 2 9 4 2 0 . 1 8 8
1 6 9 . 2 8 0 5 1 3 . 8 6 7 2 4 . 1 1 7
1 7 0 . 9 7 0 5 9 7 . 9 9 2 2 7 . 9 7 3
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ENERGY = 1 5 . 4 2 8  MEV

ANGCM X-SEC ERROR

(DEG> tM3/ SR) (MB/SR 1

1 5 . 3 1 2 3 2 6 9 . 6 3 6 1 4 0 . 8 2 4
1 8 . 6 3 2 1 7 6 2 . 8 3 5 3 2 . 9 3 9
2 1 . 9 * 0 9 7 0 . 1 7 9 4 4 . 6 1 6
2 5 . 2 3 2 4 2 9 , 5 1 5 1 9 . 8 4 0
2 8 . 5 2 2 1 7 3 . 6 0 S 8 . 3 4 3
3 1 . 8 2 2 5 6 . 3 4 7 2 . 7 3 8
3 5 . 2 6 2 1 8 . 1 9 3 0 . 9 8 3
3 8 . 3 1 2 1 3 . 0 0 8 0 . 7 4 3
4 1 . 5 4 2 2 1 . 1 3 8 1 . 1 2 3
4 4 . 7 5 2 2 3 . 9 0 9 1 . 2 5 4
4 7 . 9 4 2 2 1 . 3 2 3 1 . 1 3 6
5 1 . 1 2 2 1 3 . 7 0 3 0 . 8 7 7
5 4 . 2 7 2 7 . 9 7 6 0 . 5 1 3
5 7 . 4 2 2 3 . 3 2 4 0 . 2 7 9
6 2 . 5 2 2 2 . 4 2 6 0 .  231
6 3 , 5 5 2 6 . 4 0 9 0 . 4 4 3
6 6 . 6 3 2 1 4 . 5 0 6 0 . 8 3 4
6 9 . 6 6 2 1 9 . 8 5 7 1 . 0 8 3
>' 2. 652 2 5 . 2 9 2 1 . 3 4 4
7 5 . 6 1 2 2 5 . 5 1 3 1 . 3 5 9
7 8 . 5 5 2 2 1 . 7 9 2 1 - 1 9 0
9 1 , 4 5 2 1 6 . 9 0 5 0 . 9 6 6
3 4 . 3 1 2 1 2 . 5 3 2 0 .  663
8 7 . 1 5 2 4 . 1 9 3 0 . 3 5 2
8 9 . 9 4 2 ' 2 . 6 1 9 0 . 1 1 3
9 2 . 7 2 2 0 . 2 8 5 0 . 0 8 2
9 5 , 4 3 2 3 . 1 5 9 0 . 3 0 4
9 8 . 1 1 2 6 . 5 7 2 0 . 4 9 4

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

ANGCM X-SEC ERROR

(DEG) CM3/SR) (MB/ SR)

1 1 0 . 9 5 2 7 . 4 5 6 0 . 5 6 3
1 1 3 . 4 4 0 3 . 2 3 3 0 . 3 3 5
115. .  360 2 . 1 6 5 0 . 2 7 0
1 1 6 . 2 4 0 1 . 6 0 2 0 . 2 3 0
1 2 0 . 5 5 0 5 . 2 9 5 0 . 4 7 0
1 2 2 . 5 9 0 8 , 9 0 5 0 . 6  7 0
1 2 5 . 1 6 0 1 7 . 5 3 8 1 . 1 0 4
1 2 7 . 3 9 0 2 6 . 2 0 4 1 . 5 2 4
1 2 9 . 5 5 0 3 5 . 1 8 9 1 . 9 5 4
1 3 1 . 7 4 0 4 1 . 8 6 9 2 . 2 7 5
1 3 3 . 8 7 0 4 6 . 8 8 0 2 . 5 1 3
1 3 5 . 9 6 0 4 5 . 7 6 9 2 . 4 7 6
1 3 8 . 0 2 0 4 3 . 3 5 5 2 . 3 7 4
1 4 0 . 0 5 2 3 5 . 6 5 4 2 . 1 6  5
1 4 2 . 3 5 0 3 0 . 1 2 8 1 . 7 7 3
1 4 4 . 3 3 0 2 2 . 6 6 5 1 . 3 3 1
1 4 5 . 9 7 0 1 0 . 8 3 8 0 . 3 4 6
14 7 . 5 5 0 3 . 4 6 6 0 . 4 2 4
1 4 9 . 7 7 0 Z . 7 2 8 0 . 1 8 5
1 5 1 . 6 4 0 5 . 1 6 6 2 . 5 4 4
1 5 3 . 4 9 0 1 5 . 5 0 2 1 . 1 1 4
1 5 5 . 3 1 0 3 5 . 6 7 2 2 . 0 9 9
1 5 7 . 1 1 0 6 7 . 6 3 3 3 . 6 0 9
1 5 8 . 8 9 0 1 1 5 . 5 6 7 5 . 3 i ?
1 6 0 . 6 6 0 1 6 2 . 5 5 6 7 . 9 8 8
1 6 2 . 4 1 0 2 2 4 . 5 1 7 1 0 . 8 4 1
1 6 4 . 1 4 0 2 9 7 . 4 4 1 1 4 . 1 9 5
1 6 5 . 8 7 0 3 7 1 . 9 0 2 1 7 . 6 1 6
1 6 7 . 5 8 0 4 3 5 . 0 7 7 2 0 . 5 1 9
1 6 9 . 2 3 0 5 2 2 . 6 6 4 2 4 . 5 4 0
1 7 0  . 9 7 0 559  . 7 6 3 2 6 . 2 4 6
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ENERGY = 1 5 . 6 4 6  HEV

ANGCM X-SEC ERROR

< DEG 3 t w g / S R ) (MS/SR

1 5 . 3 1 2 2 6 5 3 . 7 5 6 1 2 1 . 9 3 7
1 5 . 6 3 2 1 ^ 2 6 . 9 8 2 6 9 . 2 2 6
2 1 . 9 4 0 6 1 7 . 6 3 7 3 7 . 6 1 7
2 5 . 2 3 2 3 6 1 . 4 5 4 1 6 . 7 1 3
2 5 . 5 2 2 1 3 7 . 5 1 1 6 . 4 5 1
2 1 . 3 2 2 43 . 57-2 2 . 1 4 4
3 5 . 2 6 2 1 1 . 7 7 3 2 . 6 7 6
3 5 . 3 1 2 1 4 . 3 3 9 0 . 8 0 1
4 1 . 5 4 2 1 9 . 8 5 1 1 . 0 5 6
4 4 . 7 5 2 2 3 . 1 9 8 1 . 2 1 3
4 7 . 9 4 2 2 1 . 2 3 9 1 . 1 2 7
5 1 . 1 2 2 1 3 . 7  92 2 . 7 8 2
5 4 . 2 7 0 6 .  343 2 . 4 5 2
5 7 . 4 0 2 2 . 7 6 1 0 . 2 4 3
6 0 . 5 0 2 3 . 4 3 6 0 . 2 3 3
6 3 , 5 5 2 9 . 3 7 3 3 . 5 8 1
6 6 . 6 3 2 1 9 . 2 5 3 0 . 9 9 4
6 9 . 6 6 2 2 7 . 4 2 8 1 . 4 2 9
7 2 . 6 5 2 3 5 . 6 8 0 1 . 8 1 5
7 5 . 6 1 2 3 6 . 0 7 5 1 . 8 3 7
7 8 . 5 5 2 3 2 . 3 3 5 1 . 6 9 2
8 1 , 4 5 0 2 5 . 1 5 9 1 . 3 4 2
8 4 . 3 1 0 1 6 . 4 3 6 0 . 9 3 9
5 7 . 1 5 2 7 . 6 6 2 0 . 5 2 4
6 9 . 9 4 0 2 . 0 4 4 3 . 2 2 4
9 2 . 7 0 2 0 . 354 0 . 2  33
9 5 . 4 3 2 2 . 1 8 3 3 . 2 3 9
9 6 . 1 1 2 5 .  563 0 . 4 3 3

1 0 0 . 7 6 2 1 2 . 9 8 3 0 . 7 0 9
1 2 3 . 3 8 2 1 4 . 2 5 2 0 . 3 6 2
1 2 5 . 9 5 2 1 6 . 3  41 0 . 9 7 7
1 2 8 . 4 6 0 1 5 . 5 5 6 0 , 9 5 0

ANGCM X-SEC ERROR

CDEG) ( mB / S R ) (MB/SR)

110  . 9 8 2 12 . 2 2 5 0 . 7 9  2
1 1 3 . 4 4 2 9 . 8 3 9 Z. &64
1 1 5 . 8 6 0 6 . 7 3 8 2 . 5 2 9
1 1 8 . 2 4 0 5 , 4 6 2 0 , 4 6 5
1 20  . 5 8 2 6 . 3 5 9 0 . 5 i  ?
1 2 2 . 8 9 2 8 . 4 1 9 0 . 6 3 4
1 2 5 . 1 5 0 1 4 . 4 9 5 0 . 9 4 3
1 2 /  . 3 5 0 2 2 . 3 0 2 1 . 2 3 0
129  . 5 8 0 2 5 . 2 3 3 1 . 4 6 3
1 3 1 . 7 4 0 2 9 . 1 2 2 1 . 6 6 4
1 3 3 . 8 7 2 3 2 . 3 7 1 1 . 3 2 5
135  . 962 3 4 . 1 9 0 1 . 9 1 9
1 3 6 . 0 2 2 3 1 . 8 9 4 1 . 3 2 1
1 4 0 . 2 5 2 2 6 . 7 2 9 1 . 6 8 1
1 4 2 . 3 5 2 2 1 . 2 0 3 1 . 3 3 1
1 4 4 . 0 3 0 1 4 . 1 5 2 0 . 9 9 5
1 4 5 . 9 7 2 3 . 9 2 5 0 . 7 3 2
147 . 5 6 2 4 . 3 2 6 0 . 5 0 1
1 4 5 . 7 7 2 3 . 9 2 7 0 . 4 4 9
1 5 1 . 6 4 0 8 . 7 6 6 0 . 7 4 3
1 5 3 . 4 9 0 1 7 . 5 9 4 1 . 2 0 1
1 5 5 . 3 1 2 3 7 . 4 3 4 2 . 1 6 0
1 5 7 . 1 1 2 6 2 . 7 1 1 3 . 3 4 7
1 5 5 . 5 5 2 93 . 4 3 9 4 . 7 7 5
1 6 0 . 6 6 2 1 3 6 . 6 1 9 6 . 8 6 2
1 6 2 . 4 1 2 1 8 1 . 1 6 4 8 . 3 2 4
1 6 4 . 1 4 2 2 4 0 . 2 3 1 1 1 . 5 4 2
1 6 5 . 8 7 0 3 0 1 . 8 6 0 1 4 . 3 7 6
1 6 7 . 5 8 2 3 6 3 . 3 1 3 1 7 . 2 0 0
16 9 . 2 8 2 4 2 7 . 6 1 8 1 9 . 2 4 6
1 7 0 . 9 7 3 4 7 3 . 4 2 3 2 2 . 2 1 7
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