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bubble chambers in high-energy physics experiments. 
This paper @.scusses recent experience with liquid hydrogen # -  
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The results of the 1956 e 
250 K' mesons were obs 

iment on K' mesons ha 
d to stop in the chambe 

of formation of the various hyperons were measured. In 
of the E - ,  Z', and A hyperons were me sured accurately, and 
ratio of the two modes of decay of the Z hyperon was de 
of two neutral particles (22' and eo) postulated in the Gel1 
schemes was demonstrated. Limits on the mass of the Z 
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The experiments menti 
extended, using an improved 
magnetic separator of Murra orwitz has increased th  o of stopping . 
K' mesons to tracks that c ro  amber. Whereas form observed one 
stopping K' meson for every 
corresponding number is now one in three pictures. 
and four stopping K- mesons hav een seen on the most r 
interrupted in April 1958 by a ge ator failure at the Bevat 
new K' stoppings have been observed in hydrogen, and we 

n the preceding paragraph 
am and the 40-cm chambe he electro- 
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ures under zood operati 
Sever 

similar number stopping in liquid deuterium. The 
o allow a more detailed study of the interactions in 

m will then be 

rotons and deuterons. 

3 .  INTERACTIONS OF ANTIPROTONS WITH PROTO 

The electromagnetic separator mentioned above was set  to pass antiprotons, 

Before the generator breakdown, about 100 anti- 
rather than K' mesons, and we observed one antiproton stopping in the 40 c m  
chamber for every 150 pictures. 
protons had been observed to stop in hydrogen. 
deuterium, will be performed in the next few months. 
of the charged prongs is 3.2. 
K mesons (KO t KO) is observed as annihilation products. 

A similar experiment, using 
The average multiplicity 

One case has been found in which a pair of neutral 

4. CATALYSIS OF NUCLEAR FUSION 
REACTIONS BY MUONS 

As mentioned earlier,  the main contamination in the o r i g i n g g -  beam was a 
f l u x  of negative muo s.  While scanning f o r  K' interactions, we observed an un- 
usual type of event, ?which looked much like the decay of a negative pion at res t ,  
followed by the decay of a negative muon at res t  into an electron. 
is, of course, impossible in hydrogen, since the well-known Panofsky reactions 
destroy the pions before they can decay at res t .  
primary particle that decayed was the negative muon, a s  sh  
curvature. The secondary particle, which had a range of 1 
1.0 cm characteristic of the muon from a TT decay, was a m 
decay electron spectrum. 
been proposed a number of years ago by Frank, and more 
The reaction is one in which the negative muon catalyzes th  
deuteron to form Heg. 
so that it appears in the chamber as an "internally convert 
checks were made to show that this was indeed the reaction 
deuterium concentration was increased, and the fraction of 
acted as catalysts increased a s  expected. 
were observed in which one muon catalyzed two separate fusion reactions before 
undergoing its natural decay. 

Such a reaction 

Further studies showed that the 
i ts  terminal 
ather than the 

ft was then shown that the reaction 

The energy liberated in the reaction is 

As a final confi ee  cases 
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