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I w o u l d l ike t o s p e n d a few m i n u t e s descr ib ing a n ex­
p e r i m e n t p e r f o r m e d severa l weeks a g o a t t h e B e v a t r o n in­
vo lv ing the i n t e r ac t i on of K~ m e s o n s wi th d e u t e r i u m . T h e 
e x p e r i m e n t w a s d o n e w i t h t h e 15 inch c h a m b e r of t he 
Alva rez g r o u p a n d t h e s a m e p e o p l e m e n t i o n e d b y K a p l o n 
in c o n n e c t i o n w i th t h e ^ " - h y d r o g e n e x p e r i m e n t a r e asso­
c ia ted w i th t h e w o r k . 

T h e r e a re several r e a s o n s w h y K~-D c a p t u r e is of 
in teres t in s t r a n g e pa r t i c l e phys ics . O n e is the poss ibi l i ty 
of t h e f o r m a t i o n of a m a s s 2 h y p e r f r a g m e n t . A n o t h e r is t o 
test c h a r g e i n d e p e n d e n c e , a n d a t h i r d is t o s t u d y t h e 
J £ - - n e u t r o n in t e r ac t ion . 

W e n o w h a v e a b o u t 1 500 K~ i n t e rac t ions in d e u t e r i u m . 
So far we h a v e h a d t i m e to l o o k a t on ly a f rac t ion of these 
events a n d h a v e classified t h e m essential ly by inspec t ion , 
a n d n o t by a n y de ta i led analyses (we a re n o w in t he p roces s 
of d o i n g th is) . 

The re fo re t h e d a t a is p re l imina ry , b u t we feel sufficiently 
t r u s t w o r t h y t o r e p o r t . 

T h e b u b b l e c h a m b e r is the s a m e as u sed for t he h y d r o g e n 
expe r imen t , except filled wi th d e u t e r i u m . T h e o p e r a t i n g 
cond i t i ons a r e s imi lar t o h y d r o g e n . T h e K~ b e a m is a l so 
t he s a m e a n d since it h a s b e e n qu i t e successful for^T" a n d 

Fig. 29, Experimental arrangement of the 15-inch bubble chamber 
for studying K~ interactions in hydrogen and deuterium. (Berkeley 
group) 

a n t i - p r o t o n s , I w o u l d l ike t o s h o w a sl ide of t he l a y o u t for 
t hose in te res ted in b e a m o l o g y . (See F i g . 29.) 

T h e 450 M e V / c b e a m is m o m e n t u m ana lysed by the 
B e v a t r o n field. A second m o m e n t u m analys is r e m o v e s t he 
d i spe r s ion of t h e b e a m i n t r o d u c e d by t h e first b e n d . T h e 
b e a m t h e n passes t h r o u g h the M u r r a y e lec t ros ta t ic s epa ra ­
to r w h e r e t h e p i o n s a r e deflected o u t w a r d a n d the K's a re 
t r a n s m i t t e d undef lec ted . T h e s e p a r a t o r is a l o n g cy l inder 
w i th a r ad i a l e lectr ic field a n d a p e r p e n d i c u l a r m a g n e t i c 
field gene ra t ed by a c u r r e n t flowing d o w n a cen t r a l c o n d u c ­
to r . T h e K's a r e focussed b y q u a d r u p o l e s a n d m a d e t o 
p a s s t h r o u g h a t iny a p e r t u r e a n d t h e n f an o u t i n t o t he 
b u b b l e c h a m b e r . T h e re jec t ion r a t i o is 650, a n d w e h a v e 
o n e K~ in t he c h a m b e r p e r 70 b a c k g r o u n d t r acks (most ly 
m u o n s ) . 

T h e Z ' s a r e a l m o s t u n a m b i g u o u s l y identified in the 
c h a m b e r b y the i r charac te r i s t i c c u r v a t u r e a n d h igh ioniz­
a t ion . T h e decay of a h y p e r o n in m o s t cases of K~ in ter ­
ac t ion , conf i rms the ident i f icat ion. 

W e s t o p p e d t h e t a b u l a t i o n a t 274 K's a n d T a b l e I I I shows 
the resul t . (See T a b l e I II . ) 

T h e n u m b e r of " K decays " is cons i s t en t w i th the 
K l i fet ime. T h e obse rved n u m b e r h a s b e e n co r r ec t ed sl ightly 
for K~-D r eac t ions w h i c h s o m e t i m e s l o o k like K decays . 

E+ a r e 2" s w h i c h a r e so s h o r t t h a t we c a n n o t d is t inguish 
the decay p i o n f rom t h e p r o d u c t i o n p i o n a n d t h u s c a n n o t 
tell t h e sign. Y° m e a n s e i ther A0 o r 2?°. I n the Y°-n--p 
events w e shal l b e ab le t o d is t inguish t h e t w o cases w h e n 
we m e a s u r e t h e events . I n the Y°~-n°-~n events t h e spec­
t r a ove r l ap so t h e s e p a r a t i o n will n o t be c lean. 

" KQ " a r e p r inc ipa l ly Y° -7t°-n events a n d a re cons is ­
t en t w i t h t h a t n u m b e r . T h e r e is on ly o n e c lear case of n o n -
m e s o n i c c a p t u r e . T h e r e m a y b e a few m o r e w h e n we m e a s ­
u r e t h e e v e n t s — b u t t h e n u m b e r seems smal l as expec ted 
theore t ica l ly . 

W e h a v e seen n o ev idence for h y p e r f r a g m e n t f o r m a t i o n 
a m o n g these events . T h r e e k i n d s a re poss ib le (£~-n), 
(A°-ri), (A°-p). T h e l a t t e r t w o a r e a l r eady conv inc ing ly 
ru led o u t by e x t r a p o l a t i o n of t he b i n d i n g energy vs a t o m i c 
weight (A) cu rve to A = 2. T h e (E~-n) case c o u l d well 
h a v e existed. Pa i s a n d T r e i m a n h a v e ca l cu la t ed t h a t if 
t h e b i n d i n g ene rgy is g rea te r t h a n 100 K e V o r so , t h e n 
the re w o u l d be la rge p r o b a b i l i t y for i ts f o r m a t i o n in 
K~ c a p t u r e , for e i ther S- o r P - s t a t e c a p t u r e a n d p s e u d o -
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K'-Deuteron Interactions (Bubb le C h a m b e r ) . 

sca la r o r sca lar K. S ince n o l ikely c a n d i d a t e s for a 
(£~-ri) h y p e r f r a g m e n t h a v e b e e n seen a m o n g 54£~-n+-n 
events t hen e i ther t he b i n d i n g ene rgy is ex t remely smal l 
o r t he (£~ — n) h y p e r f r a g m e n t does n o t exist . 

T h e / l ° -nuc leon h y p e r f r a g m e n t is a l so n o t seen a m o n g 
a c o m p a r a b l e n u m b e r of events . 

S ince t he K - D sys tem is ini t ia l ly in a p u r e 
I -spin = \ s ta te , a n u m b e r of r e l a t ions c a n b e wr i t t en 
r e l a t i n g va r ious poss ib le final s ta tes . T h e s e a lways r equ i r e 
d i s t ingu i sh ing a A 0 f rom a £ ° , w h i c h we c a n n o t d o w i t h o u t 
careful analysis of t he event . F o r t u n a t e l y , however , o n e c a n 
c o m b i n e t h e re la t ions in such a w a y t h a t on ly t h e s u m of 
A 0 a n d £ ° a p p e a r so t h a t they n e e d n o t b e d is t inguished . 

T h e t w o r e l a t i ons given b e l o w s h o u l d b e e q u a l if I -spin 
is conse rved for £ a n d A p r o d u c t i o n . W i t h i n s tat is t ics it 
seems to ho ld . 

T h e re la t ions u sed t o test c o n s e r v a t i o n of I -spin a r e : 
B r a n c h i n g r a t i o for c h a r g e d m o d e of decay of A a s s u m e d 
t o be 0.60 ± 0.04 

A s s u m i n g I-spin c o n s e r v a t i o n a n d a crude impu l se 
a p p r o x i m a t i o n (no in ter ference be tween t h e K— p a n d the 
K— n i n t e rac t ion) , o n e can go f rom t h e f o r m e r t a b u l a t i o n 
to t he fol lowing resul t . 

T h u s in this a p p r o x i m a t i o n : 

1. T h e h y p e r o n p r o d u c t i o n r a t io s h a v e c h a n g e d signi­
ficantly for K c a p t u r e in d e u t e r i u m t o t h a t obse rved in 
h y d r o g e n . T h i s m a y be d u e to different a n g u l a r m o m e n t u m 
sta tes occur ing in t h e c a p t u r e . 

2 . P r o t o n c a p t u r e s a r e t h r e e t imes m o r e f requent t h a n 
n e u t r o n cap tu re s . 
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D I S C U S S I O N 

Yamaguchi: H o w cou ld y o u dis t inguish be tween p r o t o n 
c a p t u r e a n d n e u t r o n c a p t u r e in the d e u t e r o n ? 

Tripp : If we see a p r o t o n c o m i n g off t h e n we say it was 
a c a p t u r e o n a n e u t r o n ; if we d o n o t see a p r o t o n c o m i n g 
off t h e n we say it was a c a p t u r e on a p r o t o n . 

Yamaguchi: I d o n o t u n d e r s t a n d . If y o u have a s t rong 
final s ta te in te rac t ion y o u c a n n o t dis t inguish t hem. 

Tripp: W e a s sume t h a t the re is n o final s ta te inter­
ac t ion . 
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