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During the paat s e v e r a l decades considerable e f f o r t 

has been devoted to the understanding or the fundamental 

proceae of i o n i z a t i o n i n f a s t atomic c o l l i a i o n a . I t has 

been shown p r e v i o u s l y 1 t h a t e l e c t r o n emission from He by 

5-MaV H+ impact i s w e l l descr ibed by the plane wave Born 

approximation (PWBA) w i t h a F i n a l s t a t e (continuum) wave 

funct ion centered at the t a r g e t . Thia one-center p i c t u r e 

i a v a l i d for Tast, low Z- iona whose e f f e c t on the e j e c 

ted e lect ron may be considered as a small p e r t u r b a t i o n . 

However, for highly charged p r o j e c t i l e B i t i a expected 

t h a t of the second (Coulombic) cen te r has an i n f l u e n c e 

beyond r i r a t - a r d e r p e r t u r b a t i o n . The purpose oT t h i s 

work i s to study both e x p e r i m e n t a l l y and t h e o r e t i c a l ly 

the two-center aspect o f e l e c t r o n emission i n c o l l i s i o n s 

w i t h f a s t , mul t ip ly charged p r o j e c t i l e s . I t is shown 

that two-center e l e c t r o n emission i s important for ions 

wi th energies i n the GeV range . 
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FIGURE 1 Ratio of cross s e c t i n n s for e l e c t r o n produc

t ion by 25-MeV/u Mo 1 * 0 * and H* impact. Ubaer-

vat ion ongles a re 20° end 1 5 0 ° . 

The experiments were c a r r i e d out at the '"LISE" buam 

l i n e o f the GAN1L* a c c e l e r a t o r f a c i l i t y , Caen, using the 

e l e c t r o n spectroscopy epparatUB from the HMI, B e r l i n . 

The energy and angular d i s t r i b u t i o n s were measured for 

e l e c t r o n s produced by Z5-MeV Mo + inc ident on He under 

s i n g l e - c o l l i s i o n c o n d i t i o n s . E lec t rons were observed 

over an angular range from 2U° to 160° and an energy 

range from 1 eV to 5 keV g i v i n g absolute doubly d i f f e 

r e n t i a l cross sec t ions . F i g . 1 shows t y p i c a l r e a u l t s 

which hsve been d iv ided by corresponding cross eect iona 

e v a l u a t e d Tram the Born approximat ion uaing methods s i 

m i l a r as dcecribed i n Ref . 1 . The Born r e a u l t a ere to be 

considered as data form 25-MeV H + impact m u l t i p l i e d by 

16UU, i . e . uaing the Z 2 a c a l i n g law o f the PWBA. Hare - . 

over cross sections for Ho + and H*" impact were eva lua 

ted by means of the continuum d i s t o r t e d wave (CDH) ap

prox imat ion . The COW approach employa a two-center wave 

f u n c t i o n i n the f i n a l s t a t e to account for the i n f l u e n c e * 

o f the p r o j e c t i l e beyond f i r s t - o r d e r per turbat ion theory. 

Wi th respect to the a c a l e d Y& date the experimental 

cross sect ions fa r Ho * impact are s i g n i f i c a n t l y r e 

duced at backward angles end enhanced at forward Bnglea. 

This f i n d i n g i s i n agreement w i t h the predicted i n 

f luence o f the second center on the e jected e lec t ron as 

shown by the COW c a l c u l a t i o n s . The two-center e f f e c t i a 

seen to increase wi th i n c r e a s i n g e l e c t r o n energy, end 

t h i s may be understood from the f a c t that a fast e l e c 

t r o n probes the two-center aspect of a rap id ly d i s i n t e 

g r a t i n g c o l l i s i o n system more s t r o n g l y then en e l e c t r o n 

emerging slowly from the t a r g e t . 
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