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The ve loc i ty d e p e n d e n c e of Loth the- Penning and a.s s o c i a t i »-o ion iza t ion 
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c o s t s s e c t i o n e d and 0~ of Ar a t o m s by He (Z S) and He (2 S) m e t a s t a b l e 
a t o m s , and of t h e i r s u m 0~ - rr + rr » i s m e a s u r e d in the ve loc i t y rant 'e 1200-
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4F>00 r n / s e c (30-409 meV) in a c r o s s e d - b e a m e x p e r i m e n t by a t i m e - o f - f l i g h t 

t e c h n i q u e . C h a r a c t e r i s t i c c r o s s - s e c t i o n r a t i o s CT . fT and 0" (Siti'jlet ) / 0" (Tii 

plet a r e r e p o r t e d a long with the r e l a t i v e magni tude of the c r o s s s e c t i o n s (T , 

CTp > 6~-, • The m e a s u r e m ' - n t s c l e a r l y show a d i f f e rence in the r e a c t i o n m e -
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c h a n i s m s involving Ht: (2"SJ and He (2 S). This d i f fe rence a p p e a r s not only in 

t he r a t i o 0~ / 0^- • v/hose magni tude r e a c h e s 19% and 38% for He (2 S) and 

He (2 S) r e s p e c t i v e l y at the ve loc i ty v = 1200 m / s e c (30 m e V ) , and in the r a 

t i o C)l(Singlct) / ( y l ( T r i p l e t ) , which i n c r e a s e s from 0 .5 to 3 .8 for ve loc i ty de 

c r e a s i n g f rom 4500 m / sec to 1200 m / s e c , but a l so in the d i f fe ren t s h a p e s of 
3 1 

t h e CT and CT c r o s s s e c t i o n s for He (2 S) and He (2 S) ( F i g s 1 and 2). 
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A t h e o r e t i c a l i n t e r p r e t a t i o n for He (2 S) x A r , b a s e d on the model of 

N a k a m u r a / l / ) i g i v e s a to t a l c r o s s sec t ion 0 -̂ (v) and p a r t i a l c r o s s s e c t i o n s 

0u . (v) and OI.(v) in good a g r e e m e n t with our e x p e r i m e n t a l r e s u l t s , with a 

p robab i l i t y of au to ion i za t i on of He + A r , r ' ( R ) -; Ae w h e r e A = 4000 a. u. 

and B = 0. 360 a. u . (F ig . 1). 

The He+Ar po ten t ia l c u r v e which is t hus d e r i v e d exh ib i t s ( F i g . 3) a wel l 

depth of 1 6 . 5 meV and h a s a m i n i m u m loca ted a t about 5 . 8 a . u . / 2 / T h e s e v a 

l u e s a r e in good a g r e e m e n t with the wel l depth (1 8. 3 meV - 5 . 7 a. u. ) e s t i m a 

t e d by using the A r f He po ten t ia l c u r v e obta ined f r o m d i f f e ren t i a l s c a t t e 

r i ng m e a s u r e m e n t s fzf and sca l ing to the different p o l a r i s a b i l i t i e s of He and 

A r . The well depth and i t s pos i t ion a r e a l s o in good a g r e e m e n t to the v a l u e s 

(1 6, 7 m e V - 5 . 7 a. u. ) e s t i m a t e d by adding the c h a r g e induced d ipo lc t e r m 

"^He/2 R to the He + A r po ten t i a l c u r v e d e r i v e d by d i f f e r en t i a l s c a t t e r i n g / 4 / . 
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VELOCITY ( 1 0 5 c m / » « c ) 
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VELOCITY I I O ! i m / » c l 

F i g . 1 : A s . s o c i a t i v e and P e n n i n g i o n i 

z a t i o n c r o s s sect ion-", fo r He (2 S)-> A r 

i n t e r a c t i o n . 

P r e s e n t e x p e r i m e n t a l w o r k (a 

s m o o t h c u r v e l i a s b e e n d r a w n t h r o u g h . 

a b o u t 2 0 0 p o i n t s ; t y p i c a l ï r r o r b a r s 

a r c s h o w n ) . 

F i g . 2 : A s s o c i a t i v e and P e n n i n g i o n i -
3 

z a t i o n c r o s s s e c t i o n s fo r He (2 S) + A r 

i n t e r a c t i o n . 

?• P r e s e n t e x p e r i m e n t a l w o r k ( a s i n 

^ F i g . l ) . 

P r e s e n t t h e o r e t i c a l w o r k . 

• 5 T h e e x p e r i m e n t a l r e s u l t s a r e r e l a t i v e . 

H o w e v e r a n a b s o l u t e s c a l e , s h o w n o n 

the r ight s i d e of the f i g u r e , h a s b e e n 

o b t a i n e d b y t h e o r e t i c a l c a l c u l a t i o n s . 
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F i g . 3 : V (He + A r ) p o t e n t i a l c u r v e . 

• • P r e s e n t w o r k . 

C o m p a r i s o n w i t h : 

V (He + A r ) c a l c u l a t e d w i t h 

V (He + A r ) -erfHe / 2 R 4 

+ + 
* « V (He + A r ) g i v e n by 

C h e n e t a l . 1974 / 5 / . 
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