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CALIBRATION. OF '. SECONDARY EMISSION CHAMBERS 
CEO10 AND A300 

I. I n t r o d u c t i o n  

S i n c e  mid*October  1975 a series of  measurements have beenfmade t o  

i n t e r c a l i b r a t e  beam i n t e n s i t y  measuring d e v i c e s  and methods e .g .  c u r r e n t  

t r a n s f o r m e r s  , secondary emiss ion  chambers2y3 and f o i l  i r r a d i a t i o n  t e c h -  

n i q u e ~ ~  i n  b o t h  f a s t  e j e c t e d . a n d  s low e j e c t e d  beams. A complete  r e p o r t .  

o f  t h e s e  measurements i s  i n  p r e p a r a t i 0 n . i  I n  t h i s  t e c h n i c a l -  n o t e ,  w e  re- 

p o r t  o n '  t h e  i n t e r c a l i b r a t i o n  o f  SEC CEOlO+and SEC.A300 which ,was f e l t  

n e c e s s a r y  a f t e r  t h e s e  two SEC's were i n t e r c h a n g e d  d u r i n g  t h e  January  1 9 7 6 .  

shutdown of  t h e  AGS. 

1 

11.. C a l i b r a t i o n , o f  t h e  SEC CEO10,. J a n u a r y  16,  1976 

Three  sandwiches o f  t h i n  p o l y e t h y l e n e  and a luminum; , fo i l s  w e r e  p repared  

and i n s t a l l e d  i n s i d e  t h e  i n s t r u m e n t  box C12~in-.vacuum immediagely down 

s t r e a m - o f  t h e  SEC CEO10. I. Each [sandwich c o n s i s t e d  of  3 p o l y e t h y l e n e  and 3 

aluminum f o i l s .  Th'e f l u x e s  o f , t h e  28 GeV p r o t o n s  were determined u s i n g  t h e  

f o l l o w i n g  two n u c l e a r  r e a c t i o n s  :5 

- -  

t V i s i t i n g  P h y s i c i s t  from CERN. 
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The a c t i v i t y  o f  t h e  f o i l s . w a s  measured i n  t h e  "W3" s c i n t i l l a t i o n  

counter  o f . t h e  Chemistry Department which has  a n  e f f i c i e n c y  of 0.636 f o r  

''e r a d i a t i o n  and 0.513 f o r  24Na r a d i a t i o n .  

p rev ious ly  a g a i n s t  t h e  c u r r e n t  t ransformer  i n ~ t h e  f a s t  e j e c t e d  pro ton  beam 

and were set  such t h a t  1 SEC count = 10 

The SEC's were c a l i b r a t e d .  6 11" 1 

9 pro tons  f 5%. 

During i r r a d i a t i o n  t h e  SEC r e g i s t e r e d :  

SEC CEO10 = 12219. counts  

' which co r re sponds - to  a-proton- f l u x  o f  
- - 

UT799 = 1.222 x 1013 pro tons .  

- 

I P ro ton  Fluxes Derived From the I r r a d i a t e d  F o i l s _ -  ' 
A) CH (polyethylene)  f o i l s ;  2 '  

Sandwich A f o i l  Si1  
(normal t o  t h e  beam) f o i l  #2 

f o i l  Si3 

Sandwich B f o i l  , S i 1  

(45' t o  t h e  beam, f o i l  =#2 

c o r r .  f o r  ang le )  f o i l  #3 

Sandwich C f o i l  #1 

(normal t o  t h e  beam) I f o i l  $2 

f o i l  #3 

A l l  CH . f o i l  mean 2 

I = 1.307, x 1013 pro tons  
13 

13 

P 

P 

P 

P 

I = 1.290 x 10 

I = 1.290 x 101 * 

13 <I >= 1.295 x 101 

13 

13 

13 

I = 1 . 2 7 7 , ~  10 
P 

P 
I = 1 . 2 0 3 . ~  10 

I- = 1.308~ x 10 
13 l? 

<I P >= 1 . 2 6 2 . ~  10 

13 I- = 1.438 x 10. 
13 

13 

13 

13 

lJ 

P 

P 

P 

I = 1 . 2 9 3 ' ~  10 

I = 1.314 x 10 

<I >= . 1 . 3 4 0 ~ ~  10 

<<I.>? 1.3OOsx 10 
P 

SEC CEO10 = - -  1.222:- o.94 and t h e  r a t i o  i s :  <<I 9> CH2 1.300' 
P 
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B) Aluminum f o i l s .  

Sandwich A 

(normal t o  t h e  beam) 

- -  

Sandvlch 8 

(45' t o  t h e  beam, 

c o r r .  f o r  ang le )  

Sandwich G 

(normal t o  t h e  beam) 

f o i l  #l 
f o i l  #2 

f o i l  #3 

- - _  
f o i l  #l 

f o i l  #2 

f o i l  7"3 

- 

f o i l  #l 

f o i l  #2 

f o i l  #3 
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13 

P 13 

P 13 

P 13 
P 

I = 1.275 x 10 

I = 1.276 x 10 

I = 1.276 x 10 

<I >= 1.276 x 10 

protons 

13 - - 
- -  I _  

I = 1.222 x 10 
P 13 

I = 1.233 x 10 
P 13 

I = 1.233 x 108 
P 13 
- P 

&I >=.1.230 x 10 

13 

P 13 

P 13  

P 13 

I = 1.237 x l 0  

I = 1.268 x 10 

I = 1.255 x 10 

<I-Y 1.253 x 10 
P 13 

<<I P >>= 1.250 x 10 

SEC CEO10 - 1.222 .97 . 
.=<I > > A d  1.250 

- - =  and t h e  r a t i o  i s :  
P 

I I I . ; . C a l i b r a t i o n  of t h e  SEC i n  t h e  "A Line" (A300) 

Only one sandwich of  3 polyethylene f o i l s  and 3 aluminum f o i l s  were 

i r r a d i a t e d  i n  t h e  A l i n e .  

SEC i n  t h e  A l i n e .  

The sandwich was p laced  s e v e r a l  c m  a f t e r  t h e  

During i r r a d i a t i o n  i n  SEC i n  "A l ine"  r e g i s t e r e d :  

SEC A300 = 10025 counts  = 1.0025 x 1013 pro tons .  

The W3 s c i n t i l l a t i o n  counter  w a s  used f o r  measuring both t h e  CH2 and A& 

f o i l t a c t i v i t i e s .  The CH f o i l  a c t i v i t i e s  were measured by t h e  au tho r s  

(V. Agor i t s a s  and J. Balsamo). 

by J. Burger.  

2 
The aluminum f o i l  a c t i v i t i e s  were measured 

The r e s u l t s  are:  

13 

P 13 

P 13 
f o i l  7"3 I = 1.023 x 10 

P 13 
<I >= 1.013 x 10 

P 

f o i l  #1 1 = 1.016 x 10 A) Polye thylene  f o i l s  
f o i l  #2 I = 1.001 x 10 

- - -  - _ _  - ~- - - - - __  - -  ro- - 

....- ..,. . 
.:! . .  

... 
.,I! 

.... 

... F- 

';I 
, I (  i.. 
# .  

. '  
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= .99 . SEC A300 - 1.0025 - 
1.013 and 

<I > 
P 

B) Aluminum f o i l s  

ill, 2, 3 gI >= 1.058 x protons 
P 

SECI A3OOG- 1.0025 = ,95 - 
I >  1.058 

P 

Another.sandwich of  on ly  t h r e e  aluminum f o i l s  , i n  t h e  A l i n e  gave 

wh i l e  t h e  SEC A300 r e g i s t e r e d  50437 counts  = 5.0437 x protons.  

= 0.96 . SEC A300 - 5.0437 x - - 5.239 x loL3 - <=P 

IV. Conclusion 

The obta ined  r e s u l t s  are  wzttiin t h e  r e l a t i v e  expected d i s c r e p a n c i e s  

o f  t h e  f o i l  i r r a d i a t i o n  measurements. I n  our f i n a l  r e p o r t  w e  s h a l l i d i s c u s s  

t h e  observed d i sc repanc ie s .  Thus i t  must be concluded t h a t  t o  w i t h i n  t h e  

exper imenta l  v a r i a t i o n ,  t h e r e  i s  no d i f f e r e n c e  i n  c a l i b r a t i o n  between t h e  

c a l i b r a t i o n  of t h e  CE@$o SEC and t h e  A300 SEC, but  t h e  c a l i b r a t i o n  may be 

as much as  5% low compared t o  f o i l  measurements. 

- - - - - - - 
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