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The i o n i z a t i o n p r o c e s s i s wel l de s c r i be d by the 

theory , so the e f f e c t of a n u c l e a r resonance on the 

k - s h e l l i o n i z a t i o n in an ion-atom c o l l i s i o n has been s u c 

c e s s f u l l y exp la ined . But for the charge exchange p r o c e s s 

in such a c o l l i s i o n t he t heo ry has been improved o n l y 

r e c e n t l y , r a i s i n g up expe r imen ta l s t u d i e s on a p o s s i b l e 

enhanced e f f e c t of a n u c l e a r resonance on the i n n e r s h e l l 

e l e c t r o n i c c a p t u r e . Such an e f f e c t has been f i r s t found 

for the nuc l ea r e l a s t i c s c a t t e r i n g resonance N ( p , p ) , 

E_ = 1.050 MeV, a t a backward angle of 150 , then a t 30° 
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in the r e a c t i o n Ne(p ,p) a t E - 1.955 HeV resonance 
2 2 r 

and a t l a s t in the r e a c t i o n Ne(p ,p ) , E - 1.510 MeV, 
-3 r 

a t 150° . 

He have s tud ied t h e dependence on p r o j e c t i l e energy 

of the t o t a l p r o b a b i l i t y for e l e c t r o n c a p t u r e a t 30° in 
. . 14 

the vicinity of the nuclear scattering resonance N(p,p) 

at 2 = 1.058 MeV. An electrostatic method has been used 

to separate energetically the scattered H and H" (neu

tral hydrogen atom) detected in a surface barrier detec

tor. The apparatus Fig. 1 consists of a cylindrical capa

citor. Its inner electrode was set to a negative poten

tial -VU0 kV < V < 48 kV) with the respect to the 

grounded external plate. To ensure the single atomic col

on a spectrum (Fig. 1) can be seen the H° peak, at 

the nominal energy E and the H peak at the energy E-e.V, 

these H ions being decelerated by the electrostatic 

field. The good separation between these two peaks must 

be noticed, the scale being logarithmic, with the absence 

of background beyond the H° peak. Therefore the areas of 

the two peaks can be extracted without spectrum fitting. 

The total capture probability equals the area of the H° 

peak divided by the total aret if the two H and H° 

peaks. 
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Fig . I : Exper imental s e t up and spect rum 

l i s i o n condi t ion a gas j e t t a r g e t J was u sed . The r e s i -

Itial p ressu re in the d i f f u s i o n chamber was kept a t 2 . 10~~* 

T o r r s . To sh i e ld the d e t e c t o r from the flow of e l e c t r o n s 

Caking place in the e x i s t i n g plasma, we have s e t i n f r o n t 

of i t a co l l ima t ing tube T, 5 mm in d i a m e t e r , 3 cm l o n g , 

i n the gap of a permanent magnet M, and a 250 u.g/cm c o p 

per f o i l F. 

F i g . 2 : a ) E l a s t i c s c a t t e r i n g e x c i t a t i o n f u n c t i o n . 
b) Total cap tu re p r o b a b i l i t y . The fu l l l i n e l o c a t e s the 
mean va lue of P a c c r o s s the resonance , ob ta ined from 
da t a a t lower and h i g h e r e n e r g i e s . 

The d i f f e r e n t i a l c r o s s s e c t i o n for s c a t t e r i n g and 

the charge t r a n s f e r p r o b a b i l i t y measured near the 

N(p,p) resonance a t 1.058 MeV and 30° in the l a b o r a 

t o r y a r e shown i n F i g . 2 . 

The near resonance energy region has been scanned 

by vary ing the e l e c t r o s t a t i c p o t e n t i a l , wi thout chang ins 

t he a c c e l e r a t o r s e t t i n g s . The e r r o r s b a r s a r e s t a n d a r d 

d e v i a t i o n s . The t o t a l p r o b a b i l i t y for e l e c t r o n c a p t u r e 

Î3 changing a t most by 3 per cent acc ross the r e s o n a n c e . 

This r e s u l t can be compared with the one ob ta ined in the 

Ha ca3e , where a l a r g e v a r i a t i o n was r e c e n t l y o b s e r -
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vad . I t has a l s o t o be compared with the r e s u l t o b t a i 

ned for the same resonance but à 150° where the e f f e c t . 

of the resonance on the t o t a l p r o b a b i l i t y cap tu ra has 

been shown to bs q u i t e l a r 3 e . 

The a n a l y s i s of t he se r ecen t exper imenta l r s s u l t n 

a r s in p r o 3 r a s 3 . 
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