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Unt i l  r~ecent ly ,  a r t i f i c i a l ly  produced mesons were detected only 

i n  photographic p la tes ,  

pos i t i ve  mesons with counters,' 

Alvarez was t h e  f irst  t o  de t ec t  a t  least the 

This technique, which depends on the  

decay e lec t ron  

by Rasetti i n  

used i n  cosmic 

applied t o  t h e  

When 

quickly i n t o  a 

2 

-/ 

f o r  t he  i d e n t i f i c a t i o n  of t h e  meson, was f irst  introduced 

t h e  study of cosmic r ay  mesons, It has been extensively 

r ay  research, and has now, with some modifications,  been 

photomesons produced by t h e  synchrotron, 

a positivev-meson comes t o  rest, it d i s in t eg ra t e s  very 

p-meson, and t h i s  i n  t u r n  in to  an e lec t ron  w i t h  t he  well-  

known 2.1 x lom6 sec, mean l i f e .  

s o  t h a t  when t h i s  process takes place i n  a s c i n t i l l a t i o n  c r y s t a l  with 

l i n e a r  dimensions of t he  order of severa l  centimeters,  a la rge  f r a c t i o n  

of  t h e  decay e lec t rons  w i l l  a l s o  appear i n  t h e  c rys ta l .  

i s  too  rapid t o  be resolved i n  the  e l ec t ron ic s  of fhe  experiment; ins tead ,  

The range of t h e  pL-meson i s  only -.2&... 

The 9- p decay 

t h e  c h a r a c t e r i s t i c . h a l f  l i f e  of the p + e decay is used t o  identif 'y the  
. I  

. .  

I 

The apparatus is sketched i n  Fig. 1, A meson i s  counted i f  it 

produces pulses simu 

111, and i f  i t s  decay e lec t ron  f a l l s  i n t o  one of severa l  successive 

1 

aneously i n  c r y s t a l s  I and 11, but  no t  i n  c r y s t a l  

Lo We' Alvarez, A. Longacre, V, G, Ogren, R o  E, Thomas, Bull, Amo Phys. 

F, Rase t t i ,  Phys. Rev6 - 60, 198 (1941), 

SOCc., V o l e  24, NO. 7 0  
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delay channels of about 2 x lom6 sec. time width, 

coursep be accidental  delayed coincidences, but these  can be calculated 

from the  known s ing le  counting r a t e s ,  gate  width, and duty cycle ,  and 

can therefore  be subtracted. 

There w i l l ,  of 

Usually t h i s  background i s  approximately 

10 - 20 percent o f  the  counting r a t e  i n  the  f i r s t  channel. 

Ar te r  t h e  background subtract ion,  t he  counting r a t e s  i n  the  

severa l  delay channels should reproduce the  exponential p - e decay. 

The lifetime data  so f a r  obtained a r e  p lo t ted  i n  Fig. 2. 

The s t a b i l i t y  of t he  de tec t ing  system depends on the  s e n s i t i -  

v i t y  o f  t he  meson counting r a t e  t o  t h e  pulse height of t h e  th ree  s c i n t i l -  

l a t i on ,pu l ses .  One o f  these  plateau curves i s  shown i n  Fig. 3 .  

Wi$h the  usual  synchrotron beam i n t e n s i t y  of about 10 4 ' 
ergs/sec, 

I I find the  geometry of Figo 1, t h e  meson counting r a t e  i s  about 15 counts/nin. 
t 

This makes it possible t o  do experiments more quickly than with photo- 

graphic emulsions. 

counted i n  t h i s  manner, and absolute  c ross  sect ions measurements have 

a l a rge  error, s ince  t h e  de tec t ion  e f f ic iency  i s  not known with precision.. 

- 
On t he  o ther  hand, s o  f a r  only pos i t i ve  mesons can be 

I 

fl 
I 
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Figure Captions 
R 

Fig. 1 Arrangement of t a rge t ,  absorbers, and meson de tec t ion  
s c i n t i l l a t i o n  counter telescope. 

Fig. 2 Relat ive counting rates i n  t h e  delayed channels. Two 
sets of da ta  a r e  shown because th ree  channels were used 
a t  f i rs t ,  l a t e r  four. 

Fig. 3 Counting-rate  i n  c r y s t a l  I1 (points  without s t a t i s t i c a l  
e r r o r )  and meson counting rate (with m e a a  s t a t i s t i c a l  
e r r o r  ind ica ted)  as a function o f  t h e  minimum vol tage 
required of t h e  f i r s t  pulse i n  c r y s t a l  11. 
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