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B .< ' Ilarvard cyc lo t ron  l a s t e d  about 250 p seconds and hence t h e  ampl i f i e r s  were 

modified t o  c u t  t h e  dead time t o  about 1 p second, and f u r t h e r  changes c u t  
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t h e  rise tire t o  about 0.1 second.1° Crys t a l  diodes viere i n s e r t e d  

wi th in  one of t h e  feedback loops t o  prevent  double puls ing  xhen t h e  

amp 1 i f  i e r s we re over 1 o ade d . 
D. So l id  Angles 

The s c a t t e r e d  protons leaving t h e  t a r g e t  t r a v e l  on hr.lices t o  rench _ _  

t h e  counters ,  The r ad ius  of m y  given h e l i x  depends f o r  t w o  reasons on 

- the  angle  t h a t  t h e  p a r t i c l e  t r a j e c t o r y  makes with t h e  ho r i zon ta l  plane. 

, F i r s t ,  t h e  momentum o f  t h e  p a r t i c l e  depends on t h e  s c a t t e r i n g  angle and 

second,  only t h e  component of  monentum perpendicular  t o  t h e  nagnet ic  

, f i e l d  i s  e f f e c t e d  by t h e  f i y l d .  Nhen t h e  p a r t i c l e s  s c a t t e r e d  i n  t h e  a 

v e r t i c a l  plene reach t h e  t o p  o r  bottom of t h e  magnet gap t h e y  I;iill have 

I 
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moved inward r a d i z l l y  from khe ino iden t  proton o r b i t  because of t h e i r  

, smaller  momentum and angle  wi th  r e spec t  t o  t h e  f i e l d .  It t u r c s  out  t h a t  

t h e  d i s t ance  they  have gone i n  i s  ve ry  small (about  1/4 inch  ou t  o f  40 

:inches o r i g i n a l  rad ius)  and very n e a r l y  cons tan t  f o r  a l l  s c a t t e r i n g  
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rangles. 

;the angle  in t h e  ho r i zon ta l  plane a t  which t h e  protons s t r i k e  the  probe, 

'in o rde r  t h a t  t h e  c r y s t a l s  could be set  perpendicular  t o  t h e  s c a t t e r e d  

proton d i r e c t i o n .  

coun te r  i s  t h e n  j u s t  t h e  c r y s t a l  ares divii-tca by t h e  square of t h e  

d i s t ance  t raversed .  

For a l l  Dosi t ions s t u d i e d  it Vias a l s o  necessary t o  c a l c u l a t e  

- 

A f i r s t  approxinat ion t o  t h e  s o l i d  angle  o f  t h e  de f in ing  

Because of  t h e  focussing a c t i o n  of  t he  m g n e t i c  f i e l d ,  

D.'Bodansky, Th.D. Thesis,  B r v a r d ,  1950. 
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