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Abstract The Compton profile of Sn has been measured using a HPGe phoion detector. The target atoms were exiled by means of 59.54 keV 
...rnma rays from Am-241 radioactive source of strength 300 mC,. Elemental foil of uniform aerial density and purity belter than 99 9% was used as 
i.iuici The data was recorded and analyzed using a 4K multichannel analyzer The experimental data was corrected for instrumental resolution effects, 
sample absorption and energy dependence of the differential Compton cross-section, The Compton profiles measured in the present work for Sn 
conslilulc the first experimental report for 59.54 keV gamma rays scattered at 165” The results are compared with theoretical Hartrcc-Fock free-atom 
piolilcs
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1. Intnxluction

Studies o n  in te r a c t io n  o f  g a m m a  r a d ia t io n  w ith  m a tte r  and  th e  

associated p ro c e s s e s  a re  im p o r ta n t  b e c a u s e  o f  the  l ig h t  th e y  

throw on  m a n y  b a s ic  a s p e c ts  o f  p h y s ic s  as w e l l  as im m e n se  

p rac lica l a p p l ic a t io n s  in  m o d e rn  in d u s t r y  an d  te c h n o lo g y . T h e  

gamma ra y  p h o to n s  a re  a b s o rb e d  o r  s c a t te re d  in  a s in g le  e v e n t 

when they  pa ss  th ro u g h  m atte r. T h e re  a re  12 d if fe r e n t  p ro ce s se s  

by w h ic h  g a m m a  ra y  p h o to n s  in te ra c t  w ith  m a tte r  [1 ,2 ]. T h e  

relative m a g n itu d e  o f  th e se  p ro c e s s e s  d e p e n d s  o n  th e  in c id e n t  

photon e n e rg y  an d  th e  a t o m ic  n u m b e r  o f  th e  ta rg e t a tom . In  the 

energy ra n g e  0 .1  to  10 M e V  o f  c o m m o n  in te re s t , h o w e v e r , m o s t 

of the in t e r a c t io n s  a r c  d u e  to  o n e  o f  th e  th re e  p ro c e s s e s :  

pho to e le c tr ic  e f fe c t ,  s c a t te r in g  b y  th e  a t o m ic  e le c t r o n s  and  p a ir  

p rodu ction .

T h e  d is c o v e r y  o f  C o m p to n  s c a t te r in g  b y  C o m p to n  [3] is  a 

'n ile s tone  in  th e  h is t o r y  o f  M o d e r n  P h y s ic s .  C o m p to n  e f fe c t  is  

nne o f  th e  in t e r a c t io n s  b e tw e e n  a n  in c id e n t  r a d ia t io n  an d  

e le c tro n  in  th e  t a r g e t  a t o m .  C o m p t o n  s c a t t e r in g  is  th e  

p redom inan t m o d e  o f  in te r a c t io n  in  th e  in c id e n t  e n e rg y  ra n ge  

bom 0.1 to  1 M e V .  In  th e  C o m p to n  s c a t te r in g , e le c t ro n  a b so rb s  

5»ome o f  th e  m o m e n tu m  an d  th e  sc a t te re d  p h o to n  has le ss  en e rg y  

b̂an the in c id e n t  p h o to n . P h o to n  s c a t te r in g  is  m o s t  c o m p le te
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an d  s a t is f a c t o r y  f o r  p h o to n  e n e rg ie s  m u c h  h ig h e r  th an  th e  

e le c tro n  b in d in g  e n e rg ie s  that the e le c tro n s  c a n  be c o n s id e re d  

as free . In th is  p ro ce s s , th e re  is  no  p ha se  re la t io n  b e tw e en  th e  

ra d ia t io n s  sca tte re d  b y  d if fe r e n t  e le c tro n s . In co h e re n t s c a t te r in g  

o f  p h o to n s  f ro m  e le c tro n s  has b e c o m e  a w e l l- e s ta b lis h e d  to o l 

to  m e a su re  w a v e  fu n c t io n s  [4| and  it  g iv e s  in fo rm a t io n  a b o u t 

the p ha se  o f  the  v a le n c e  ban d . It a ls o  p ro v id e s  a m e an s  to  te st 

q u a n tu m  e le c t r o d y n a m ic s ,  the p o la r iz a t io n  o f  p h o to n s  an d  th e  

d is t r ib u t io n  o f  m o m e n tu m  o f  e le c tro n s  w ith in  th e  a to m s  [5].

W h e n  ra d ia t io n  is  C o m p to n  sca tte re d , th e  w a v e le n g th  o f  

the  e m e rg in g  b e a m  is  in c re a s e d  d e p e n d in g  u p o n  th e  a n g le  o f  

s c a t te r in g  b u t in d e p e n d e n t o f  th e  m a te r ia l an d  a ls o  th e  e m e rg in g  

b eam  is  D o p p le r -b ro a d e n e d . R o s s  w a s  th e  f ir s t  p e rso n  to  su gg e s t 

tha t the m o m e n tu m  o f  th e  s c a t te r in g  e le c tro n  m ig h t  in f lu e n c e  

th e  s t ru c tu re  o f  th e  m o d if ie d  l in e  [6]. I t w a s  c o n f irm e d  b y  

J a u n c c y  [7| an d  he tra n s fo rm e d  it in to  fo rm a l th eo ry . J a u n c e y ’s 

a n a ly s is  c o n s is ts  o f  tw o  p o in ts . F ir s t ly ,  he  c o n c e iv e d  o f  th e  

in te ra c t io n  b e tw e e n  th e  p h o to n  an d  th e  e le c t r o n  as ta k in g  p la c e  

im p u ls iv e ly  i.e. th e  in te ra c t io n  t im e  is  so  sh o rt th a t th e  s c a t te r in g  

is  o ve r , b e fo re  the  e le c t r o n  has h a d  a c h a n c e  to  m o v e  in  th e  

p o t e n t ia l  w e l l  a n d  c h a n g e  i t s  p o t e n t ia l  e n e r g y .  T h i s  

a p p ro x im a t io n  is  k n o w n  as the  Im p u ls e  A p p ro x im a t io n  ( lA )  a n d  

is  re fe r re d  to  as th e  s ta r t in g  p o in t  f o r  th e  a n a ly s is  o f  C o m p to n
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p ro f i le s .  T h e  im p lic a t io n  o f  th is  a p p r o x im a t io n  is  th a t the  b o u n d  

e le c t r o n  c a n  b e  t re a te d  as  f r e e  w it h  th e  s a m e  m o m e n tu m  

d i s t r ib u t io n .  S e c o n d ly ,  J a u n c c y  r e c o g n iz e d  th a t  in e la s t i c  

C o m p to n  s c a t te r in g  o c c u r s  o n ly  w h e n  th e  e n e rg y  tra n s fe r  to  

th e  e le c t r o n  is  g re a te r  th an  its  b in d in g  e n e rg y . I f  th is  is  n o t 

s a t is f ie d ,  th e  p h o to n  in te ra c t s  w ith  th e  w h o le  a to m  o f  m a ss  M  

a n d  the  C o m p to n  s h if t  is  c o r r e s p o n d in g ly  re d u c e d  b y  m / M  -  

10"^. H e n c e ,  th e  s c a t te r in g  is  e s s e n t ia l ly  e la s t ic  f o r  in c id e n t  

p h o to n  e n e rg ie s  in  the X  - ra y  re g io n .

D u M o n d  [ 8 1 fo r m u la t e d  a d e s c r ip t io n  o f  th e  D o p p lc r -  

b ro a d e n in g  m e c h a n is m , w h ic h  w a s  in d e p e n d e n t  o f  th e  a to m ic  

m o d e l.  H e  s h o w e d  th a t th e  e f fe c t  o f  th e  e le c t r o n 's  m o t io n  o n  the 

C o m p to n  s c a t te r in g  p ro c e s s  c o u ld  b e  d e s c r ib e d  as a D o p p le r -  

b ro a d e n in g  prcx:ess l ik e  the  D o p p ic r - b r o a d e n in g  o f  s p e c tra l l in e s  

p ro d u c e d  b y  a to m s  in  th e rm a l m o t io n .  T h e  C o m p to n  p r o f i le  c a n  

be  c o n s id e re d  as the D o p p le r  b ro a d e n in g  o f  the  C o m p to n  sh if te d  

l in e .  T h e  .spectra l a n a ly s is  o f  th e  s c a t te re d  r a d ia t io n  re v e a ls  the 

l in e  shape . W ith in  th e  f r a m e w o rk  o f  im p u ls e  a p p ro x im a t io n ,  the 

d o u b le  d if f e r e n t ia l C o m p to n  c ro s s  s e c t io n  is  p r o p o r t io n a l to  th e  

C o m p t o n  p r o f i l e  w h ic h  i s  th e  p r o j e c t io n  o f  th e  e le c t r o n  

m o m e n tu m  d e n s it y  a lo n g  th e  d ir e c t io n  o f  th e  .sca tte r in g  v e c to r . 

T h e  im p u ls e  a p p r o x im a t io n  a s s u m e s  th a t th e  r e a c t io n  t im e  

in v o lv e d  in  the C o m p to n  s c a t te r in g  is  .so s m a l l  th a t th e  in i t ia l  

a n d  f in a l  e le c t r o n s  s e e  th e  s a m e  c o n s t a n t  p o t e n t ia l .  T h i s  

te c h n iq u e  is  p a r t ic u la r ly  s e n s it iv e  to  th e  b e h a v io u r  o f  th e  s lo w ly  

m o v in g  o u te r  e le c t ro n s  in v o lv e d  in  b o n d in g  a n d  h e n c e  it  s e rv e s  

a s  a to o l f o r  te s t in g  th e  a c c u r a c y  o f  th e  w a v e  fu n c t io n .  A  

c o m p a r is o n  o f  the e x p e r im e n ta l and  th e o re t ic a l C o m p to n  p ro f ile s ,  

p r o v id e s  an e s t im a te  o f  th e  r e l ia b i l i t y  o f  th e  a s s u m e d  e le c t r o n ic  

c o n f ig u r a t io n  a n d  w a v e  fu n c t io n .  S u c h  b a s ic  in f o rm a t io n  is  

u s e fu l in  th e  s tu d y  o f  a l l  th e  p h y s ic a l  p ro p e r t ie s  o f  a s y s te m .

N o n - r e la t iv is t ic  c o n s e r v a t io n  e q u a t io n s  f o r  C o m p to n  e f fe c t  

a re  g iv e n  b y  |9]

M o m e n tu m :  h k ^ - h k  (1)

c a n  b e  e v a lu a t e d  a s  a  f u n c t io n  o f  th a t  o n e  c o m p o n e n t of 

m o m e n tu m  v i z :

) -  Ipx ip y  ^(Px.Py,Pz) dPx dpy ,

E n e r g y  ; hek' - h e k  = j^(l / 2 m )  (/> ' )j- (2)

T h e  s c a t t e r in g  v e c t o r  s -  -  k  a n d  a s s u m in g  th a t

| 5 | » | A : | - | / : ‘ | ,  th e  f i n a l  e le c t r o n  m o m e n tu m  p^ c a n  b e  

e l im in a t e d  to  g iv e

A* -  A  = ( 2 / i / m c ) s in “ ( 0 / 2 ) - ( 2 A / A / / r ) s i n ( O / 2 ) / ? , , (3) 

w h e re  p_ is  th e  e le c t r o n  m o m e n tu m  a lo n g  th e  z - a x is .

T h e  s e c o n d  te rm  o f  eq . (3 )  d e s c r ib e s  th e  b r o a d e n in g  o f  th e  

s c a t te re d  r a d ia t io n ,  w h ic h  is  p r o p o r t io n a l to  th e  c o m p o n e n t  o f  

th e  e le c t r o n 's  m o m e n tu m  p a r a l l e l  to  th e  c r y s t a l l o g r a p h ic  

s c a t te r in g  v e c to r . T h is  e q u a t io n  is  th e  s ta r t in g  p o in t  o f  e le c t r o n  

m o m e n tu m  d is t r ib u t io n  s tu d ie s .  A t  a n y  p o in t  in  th e  l in e  p r o f i le  

c o r r e s p o n d in g  to  th e  c o m p o n e n t  m o m e n ta  th e  in t e n s it y  w i l l

b e  p r o p o r t io n a l to  th e  p r o b a b i l i t y  o f  o b s e r v in g  th a t p a r t ic u la r  

c o m p o n e n t  m o m e n tu m . T h e  l in e  s h a p e  - th e  C o m p to n  p r o f i le  -

(4)

w h e re  th e  p r o b a b i l it y  d is t r ib u t io n  fu n c t io n  is  the momentum 
w a v e  fu n c t io n .  I t  is  a o n e  d im e n s io n a l m o m e n tu m  d istribu tion

[10].

T h e  p r im a r y  c a u s e  o f  in te r e s t  in  th e  m e asu re m en t ot 

C o m p t o n  p r o f i l e s  is  th e  e le c t r o n  m o m e n tu m  d is tr ib u t io n  

E x p e r im e n t a l ly ,  C o m p to n  p r o f i le s  m e a s u re  th e  p ro je c t io n  nj 

e le c t r o n  m o m e n tu m  d is t r ib u t io n  o n  a l in e  a n d  h e n ce  provide 

c o n s id e r a b le  c o m p lim e n t a r y  in f o r m a t io n  o n  the  b a s ic  aspects 

o f  p h y s ic s  an d  p r a c t ic a l a p p l ic a t io n s  in  in d u s t ry  and  technology 

T h e  a p p l ic a t io n  o f  C o m p to n  p r o f i le  m e a su re m e n ts  a lso  cover 

.severa l in t e r d is c ip l in a r y  a re as  l ik e  c h e m is tr y ,  m a te r ia ls  science, 

p h y s ic a l  m e ta l lu rg y ,  p o ly m e r  s c ie n c e  an d  m e d ic a l sc ience,

In  th is  p ap e r, w e  re p o r t  a s y s te m a t ic  s tu d y  o f  the C^'ompton 

p r o f i le  o f  S n . In  S e c t io n  2 , w e  b r ie f ly  d e s c r ib e  the experim ental 

a r ra n g e m e n t . T h e  r e s u lt s  an d  d is c u s s io n ,  a n d  c o n c lu i i io n  arc 

g iv e n  in  S e c t io n s  3 an d  4  re s p e c t iv e ly .

2. E xperim ental details

T h e  g a m m a  r a y  s p e c t r o m e te r  u s e d  in  th is  w o r k  has b e e n  
de .sc rib ed  e ls e w h e re  111 ]. In  th e  p re se n t w o rk ,  C o m p to n  p r o f i l e s  

o f  a th in  f o i l  o f  e le m e n t  S n  ( p u r it y  b e tte r  th an  99 .9% ) wcie 

m e a su re d  u s in g  an  I G C  1 5 1 9 0  s e r ie s  H P G e  p h o to n  delectni 

s u p p l ie d  b y  M / s .  P r in c e t o n  G a m m a - T e c h ,  In c ,  N J .  li h a s  

d im e n s io n s  o f  5 .0 5  c m  o f  a c t iv e  d ia m e te r  a n d  an a c t iv e  v o l u m e  

o f  9 0  cc . T h e  ta rg e t a to m s  w e re  e x c it e d  u s in g  5 9 .5 4  k e V  g a m m a  

ra y s  fro m  3 0 0  m C i A m - 2 4 1 sou rce . T h e  o p t im u m  d is tan ce  b e t w e e n  

th e  .source an d  th e  s c a t te re r  w a s  c h o s e n  to  b e  2 5  cm  and that 

b e tw e e n  th e  s c a t te re r  a n d  d e te c to r , 2 0  cm . T h e  gam m a r a y s  

s c a t te re d  at a m e a n  a n g le  165^\ w e re  d e te c te d  b y  the dcteciui 

h a v in g  a r e s o lu t io n  o f  2  k e V  at 1 332  k e V  a n d  7 8 0  e V  at 122kcV  

T h e  l in e a r i t y  o f  th e  .sp e c tro m e te r  w a s  s tu d ie d  b y  u s in g  standaid 

g a m m a  ra y  s o u rc e s  a n d  w a s  fo u n d  th a t it  p o s se s se s  ve ry  g o o d  

l in e a r it y .  T h e  s t a b i l i t y  w a s  a ls o  te s ted  an d  it  w a s  o b se rved  that 

th e  s h if t  in  th e  p e a k  c h a n n e l w a s  le s s  th a n  a ch a n n e l over a 

p e r io d  o f  3 d a y s . T h e  d a ta  w e re  c o l le c t e d  an d  a n a ly z e d  using a 

P C  b a se d  4 K  M C A .  A  s e p a ra te  m e a su re m e n t w a s  m ad e  w i t h o u t  

th e  s a m p le  to  o b t a in  b a c k g r o u n d  c o n t r ib u t io n  tha t w as scaled 
to  th e  m e a s u re m e n t t im e  o f  th e  f o i l  a n d  th en  su b tra c te d  point by 

p o in t  f r o m  th e  m e a su re d  d a ta . T h e  s ig n a l to  n o is e  ra t io  waj. 

fo u n d  to  b e  5 0 :1 . A b o u t  1 0 0 0 0  c o u n ts  w e re  c o lle c te d  at the 

C o m p to n  p e a k . T h e  s p e c t ru m  re c o rd e d  fo r  5 9 .5 4  k e V  gamma 

ra y s  .sca tte red  a t 165® a re  p re s e n te d  in  F ig u r e  1. In  order to  

re d u c e  th e  a b s o rp t io n  in  th e  s ca tte re r , v e ry  th in  e le m en ta l f o i l o l  

t h ic k n e s s  0 .0 9 1 3  gm /cm ^  a n d  d im e n s io n s  o f  2 .5  x  2 .5  cm  was 

e m p lo y e d  a.s ta rg e t s c a t te re r  a n d  th e  c r i t e r io n  p t  < 1 (P  

l in e a r  a t te n u a t io n  c o e f f ic ie n t  a n d  t is  th e  ta rg e t th ickn e ss ) was 

s a t is f ie d  [1 2 ]. T h e  v a lu e  o f  p t  w a s  e q u a l fo  0 .5 9 9 4 . H en ce , e r ro r  
d u e  to  B re m s s t r a h lu n g  a n d  m u lt ip le  s c a t te r in g  a re  expected to
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be n e g lig i lJ ly  s m a ll .  T h e  d o u b le  d i f f e r e n t ia l  C o m p to n  c ro s s  

section w a s  m e a s u re d  f r o m  th e  s c a t te re d  sp e c tra . C o m p to n  

profile w a s  th en  d e r iv e d  f r o m  th e  m e a su re d  c ro s s  s e c t io n s  s in c e  

the d ou b le  d i f f e r e n t ia l  c r o s s  s e c t io n  a n d  C o m p to n  p r o f i le  J(P,^)
are l in e a r ly  re la ted .
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o b ta in e d  w ith  5 9 .5 4  k e V  g a m m a  ra y s  th ro u g h  a m e a n  a n g le  o f  

165*  ̂ in  the p re se n t w o r k  c o n s t it u te  th e  f ir s t  m e a su re m e n t.

3. R esults and  discussion

T h e  C o m p to n  p r o f i le  o f  S n  w a s  m e a s u re d  w it h  th e  a id  o f  

e x p e r im e n ta l s e t -u p  d e s c r ib e d  in  S e c t io n  2. T h e  m e a s u re d  

C o m p to n  p r o f i le s  o f  S n  a re  c o m p a re d  in  T a b le  1 an d  F ig u r e  2  

w ith  th e o re t ic a l v a lu e s  c a lc u la t e d  f r o m  th e  r e la t iv is t ic  H a r t re e -  

F o c k  w a v e  fu n c t io n s  [ 151. F o r  Pyr = 0  a .u ., th e  m e a su re d  v a lu e  is  

s m a lle r  ( -  19% ) th an  th e  H a r t r e e - F o c k  v a lu e s . T h is  d e v ia t io n  is  

d u e  to  the fa c t th a t the  c o n t r ib u t io n  o f  in n e r - c o re  e le c t ro n s  is  

s m a lle r  m  th is  re g io n . A ls o ,  it in d ic a te s  th e  n e g le c t  o f  e le c t r o n  

c o n  e la t io n  b e y o n d  th e  H F  p a r a l le l s p in  e x c h a n g e . A  p ro p e r  

in c lu s i o n  o f  e le c t r o n  c o r r e la t i o n  p r o d u c e s  an  i s o t r o p i c  

c o r r e c t io n ,  w h ic h  re d u c e s  th e  d if f e r e n c e  b e tw e e n  e x p e r im e n t  

and  th e o ry  ( Ib J . H o w e v e r ,  b e tw e e n  0 .6  an d  5 .0  a .u ., th e  p re se n t 

re su lts  a re  s l ig h t ly  b ro a d e r  th an  th e  th eo ry . T h is  b ro a d e n in g  

m a y  be  d u e  to  e le c t r o n -e le c t r o n  c o r r e la t io n ,  w h ic h  p u sh e s  a 

p a r t o f  th e  o c c u p ie d  s ta te s  b e lo w  th e  F e r m i m o m e n tu m  to  

m o m e n tu m  v a lu e s  a b o v e  th e  F e rm i m o m e n tu m . A t  h ig h e r  P^ 
v a lu e s  {Py > ^  a.u .), th e  p re se n t da ta  a g ree  w e l l  w ith  th e  H a r tre e -  

F o c k  fre e  a to m  v a lu e s . In  th is  m o m e n tu m  tra n s fe r  r e g io n ,  th e  

c o n t r ib u t io n  o f  v a le n c e  e le c t ro n  is  v e r y  s m a ll an d  h e n ce , m o s t 

o f  the c o n t r ib u t io n  m a y  be  d u e  U i the in n e r -c o re  e le c tro n s . T h e s e

Tabic 1. Connianson o1 C’omplon profiles of Sn with theory.

h îirc 1. The speclnim recorded for 59 54 keV gamma rays scallcrcd at

fhe  u n c e r ta in ty  in  s e t t in g  th e  ta rg e t f o i l  a n g le  w a s  ab o u t 

w h ic h  c o n t r ib u t e s  a n e g l i g i b le  e r r o r  in  th e  m e a s u re d  

Compton p r o f i le .  T h e  s ta t is t ic a l  e r r o r  d u e  to  c o u n t  ra le  w e re  

reduced and  k e p t  w it h in  2%  b y  c o u n t in g  th e  da ta  fo r  a lo n g  

time T h e  c o u n ts  u n d e r  th e  p e a k  w e re  d e te rm in e d  a c c u ra te ly  

alter s u b t ra c t in g  th e  b a c k g r o u n d  c o u n ts  a n d  a p p ly in g  G au .ss ian  

lilting. T h e  e r r o r  d u e  to  th e  u n c e r t a in t y  in  e v a lu a t in g  th e  s o lid  

angles w as le s s  th an  1 % . T h e  e s t im a te d  e r ro r  in  th e  d e te rm in a t io n  

ol pho topeak  e f f i c ie n c y  o f  th e  d e te c to r  u s in g  th e  s ta n d a rd  w e a k  

i»ourccs w a s  a b o u t  2 % . T h e  e r r o r s  a s s o c ia te d  in  e v a lu a t in g  the 

source s tre n g th  w a s  e s t im a te d  to  b e  a b o u t  3% . A l l  th e  e r ro rs  

^cre c o m p o u n d e d  a c c o r d in g  to  th e  w e l l - k n o w n  r u le s  o f  

pn ipaga iion o f  e r r o r s  a n d  th e  r e s u lt a n t  e r r o r  w a s  q u o te d  o n  the  

’neasured C o m p to n  p r o f i le s .  T h e  r a w  d a ta  w e re  c o r re c te d  fo r  

^tttkground, a b s o rp t io n  in  th e  s a m p le ,  in s t r u m e n ta l r e s o lu t io n  

‘ind d if fe re n t ia l s c a t te r in g  c r o s s  s e c t io n  [1 3 ,1 4 ] . T h e  b in d in g  

^*iergy o f  K  s h e l l  in  S n  is  g re a te r  th a n  th e  r e c o i l  e n e rg y  and  

hence, th ese  1j  e le c t r o n s  d o  n o t  c o n t r ib u t e  to  th e  C o m p to n  

prolile m  the  p re s e n t  m e a s u re m e n ts .  T h e  p re se n t d a ta  w a s  th u s  

^^Tmalized to  1 9 .8 6  e le c t ro n s  b e in g  th e  a re a  o f  the c o rre s p o n d in g  

atom p r o f i le  in  th e  m o m e n tu m  r e g io n  0  to  7 a .u ., e x c lu d in g  

c o n t r ib u t io n  o f  1j  e le c t r o n s .  T h e  C o m p to n  p r o f i le  o f  S n

Pz J(Pz)z... 1hco|ll|
a u Presen 1 work HF

0.0 7.899 ± 0.236 9.40

0.1 7.845 i  0.235 9 28

0 2 7 623 i  0.228 8 92

0 T 7.330 ± 0 219 8 35

0 4 7.065 ± 0 2 1 1 7.68

0 5 6.871 + 0 206 7 02

0 0 6 658 + 0 199 6 46

0 7 6 367 ± 0.191 6 02

0.8 5 940 ± 0 178 5.70

0.9 5.6.34 ± 0 169 —

1.0 5 320 ± 0.159 5.28

1 2 5 075 ± 0.152 4.97

1 4 4.782 ± 0 143 4 66

1 6 4 432 i  0.132 4.32

1 8 4.097 ± 0 122 3.97

2.0 3 684 ± 0 .1 1 0 3 62

3 0 2.313 ± 0,069 2.23

4 0 1 627 ± 0.048 1.56

5 0 1.296 ± 0.038 1.24

6.0 0.989 ± 0.029 1.02

7.0 0.829 ± 0.024 0.833
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inner-core electrons are reasonably described by the free-atom 
values.

10
- Present
-HF

0^ o’’ 0* s-v -v *■ «>

Pz

Figure 2. Comparison of the present results of Sn with theoretical values 
based on Hartree-Fock wave functions

4. Conclusion

In this paper we have reported experimental data on Compton 
profile of element Sn. The results are in relatively good agreement 
with Hartrec-Fock Compton profi le data particularly in the high 
momentum transfer region. In order to throw more light on the 
electron momentum distribution of high Z elements, improvement

in the calculations and more extensive and systematic 
measurements particularly with high-energy gamma ray photonb 
are needed.
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