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Fig. 11. Optimum conversion efficiency 
(n£',t) f ° r 0 i n sodi'im vapor. 

Fig, 8. Equilibrium yield (F_) for D in 
cesium vapor. 
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Fig. 9. Optimum conversion efficiency 
(n?^) for 0 in sodium vapor. 
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Fig. 10. Equilibrium yield (F_) for D in 
sodium vapor. 

0 5 l 2 5 10 20 

D energy (keV) 

Fig. 12. Equilibrium yield (F_) and optimum 
conver s ion eff i ci en cy (n? p t ) for 
D in rubidium, potassium, and l i thium 
vapors. 

We have made a few measurements us ing 
D$ and O3 as projecti les incident on 
cesium and sodium vapor targets, to check 
whether Dj or D$ might c,ive a greater 
0" y ie ld per deuteron at thinner targets than 
at equilibrium. We discovered no enhancement. 
F^ per deuteron is the same for 0 + , 0~, 
Dj, and D$ projecti les at the same 
energy per deuteron. The target thickness 
required to dissociate 0j or D$ and 
to reach charge-st^te equilibrium was an order 
of magnitude greater than for D+ or D~ 
incident, for both cesium and sodium vapor 
targets. 

Equilibrium charge-state fractions can be 
compared with cross sections, especially for 
D - formatic-n at low energies, for which the 
smel 1 D+ fraction can be neglected . In this 
case 
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F i g . 15. E q u i l i b r i u m y i e l d ( F l ) f o r 0 i n 
ces ium vapor measured d i r e c t l y 
compared w i t h F_! deduced f rom 
c ^ c u l a t e d and measured cross s e c t i o n s . 
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Fig. 13. Equilibrium yield (F_) and optimum 
conversion efficiency (»i°Pt) for 
D in magnesium vapor. The curve 
labeled "solid" is the D - fraction 
emerging from a solid magnesium target. 
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F i g . 14. E q u i l i b r i u m y i e l d (F_) f o r D in 
bar ium, s t r o n t i u m , and ca lc ium vapors . 
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F i g . 16. E q u i l i b r i u m y i e l d (F^) f o r D 
var ious vapor t a r g e t s . 

For cesium vopor we show ( F i g . 15} F* 
measured d i r e c t l y , 6 ' 3 4 deduced from measured 
cross sec t i ons , 6 »34 a n c j deduced from 
ca lcu la ted cross s e c t i o n s . 3 9 * ' ' " The 
agreement is f a i r l y good. The large D- y i e l d 
observed in cesium vapor at low energies is 
thus e s s e n t i a l l y cons i s ten t w i t h r e c e n t l y 
measured and ca l cu la ted cross s e c t i o n s . 
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V. Conclusion 
Recent c ross -sec t i on measurements and 

c a l c u l a t i o n s f o r D - fo rmat ion in cesium vapor 
are cons is ten t w i t h large e x p e r i m e n t a l l y 
observed D~ y i e l d s at low e n e r g i e s . Areas 
where f u r t h e r research is d e s i r a b l e , e s p e c i a l l y 
f i r h i gh-power 0" beam systems, i nclude 
t a rge t e x c i t a t i o n , t a r g e t p o l y m e r i z a t i o n , the 
i n t e r a c t i o n o f a 0 _ beam w i t h an ion ized 
t a r g e t , d i f f e r e n t i a l cross sec t ions and 
measurements of s c a t t e r i n g , and c o l l is ions o f 
molecular ions . 

A summary o f Fi f o r D in var ious vapor 
t a r g e t s i s shown in F i g . 18. 
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