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assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
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United States Government or any agency thereof, or the Regents of the University of 
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reflect those of the United States Government or any agency thereof or the Regents of the 
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THE MURRAY SPECTROMETER· 

John N. Dyer 

Lawrence Radiation Laboratory 
University of California 

Berkeley, California 

January 27, 1959 

F::_om November 27 to December 1, 1958, we e:xposed a slcond ~tack 
to the K beam separated by the coaxial velocity spectr-ometer. Th1s 
stack consisted of 216 pell:tcles of K. 5 emulsion, each 6 X 9 inches by 600f.L. 
The exposure was similar to the one preyiously reported 2 but in this 
experiment the momentum was about 10 Mev/c greater, with a cqrresponding 
change in the focal length of quadrupole Q-2. The face of the stack was 
about 8 inches behind the aperture of collimator C- 2 and the stack was 
oriented so that the beam entered parallel to the 9-inch axis. Shielding, 
including 1/4-itich Pb over the face of the stack, was the same as in the 
earlier exposure. 

The area in which K particles come to rest has been scanned in 
several of the pellicles near the center of the stack. The range distribution 
thus obtained is shown in Fig. 1. The momentum points indicated ori this 
figure have been calculated from the range in emulsion plus 1/4 inch of. Pb. 

The flux of near-minimum-ionization particles has been counted to 
ob_tain the horizontal distribution of the beam. This is shown as Fig. 2. 
Tracks of about twice minimum ionization were counted separately at the 
region of greatest incident flux; if we assume that these are K- tracks, we 
obtain a value for the ratio of ::r.'~minimum'' tracks per K- track. However, 
since the K- beam is presumably more sharply focused than the beam of 
background particles, and since twice-minimum tracks are not always K 
tracks, this ratio represents an optimum value, and the average ratio over 
the exposed face of the stack is probably only about half as fayorable. 

1
Horwitz, Murray, Ross, and Tripp, 450-Mev/c K and p Beams at the 

,] Northwest Target Area of the Bevatron Separated by the Coaxial Velocity 
Spectrometers, UCRL-8269, June 1958. 

2
John N. Dyer, Analysis of the Bevatron K Beam by Means of an Emulsion 

Stack, UCRL-8364, July 1958. 
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~436 Mev /c 

Mev/c 

457 Mev/c 

\ 
412 Mev/c 

12.5 11.5 10.5 9.5 _8.5 

Range in emu lsio·n (em) 

MU-16657 

Fig. 1. Range distribution of K- mesons. 
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3 2 2 3 

Distance from centerline (em) 

MU~I6656 

Fig. 2. Horizontal distribution of the beam. 
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The exposure. data, and our results derived from the scanning we 
have completed to date, are as follows: 

l. 

2. 

3. 

3 protons on target 

area at face of stack'exposed 

average flux of near-minimum-
ionization tracks over exposed area 

4. total number of near-minimum 
tracks entering stack 

5. ratio of near-minimum tracks 
per K track at center of beam 

6. assumed average ratio 

7. number of K particles entering 
stack (assuming IOO minimum 
perK-) · 

8. number of K particles coming to 
re sf: we estimate an average of 
I20 particles per pellicle in the 
central 40 pellicles- -we have not 
investigated pellicle s further from 
the beam ~enterl ine. 

9. protons on target per K in stack 

10. momentum of beam 

7XIOI 4 

2 -II em 

-I X I05 

-50 

-IOo 

-II,OOO 

-2 em 

-5000 K (40 pellicles) 

-6xioi 0 

see Fig. 1 

3 rt is understood that there are two targets that can be used to produce 
this beam. This was not known at the time of exposure and no record was 
kept to indicate which target was used. 

Information Division 
br 



This report was prepared as an account of Government 
sponsored work. Neither the United States, nor the Com­
m1ss1on, nor any person acting on behalf of the Commission~ 

A. Makes any warranty or representation, express 
or implied, with respect to the accuracy, com­
ple~eness, or usefulness of the information 
contained in this report, or that the use of 
any information, apparatus, method, or process 
disclosed in this report may not infringe pri­
vately owned rights; or 

B. Assumes any liabilities with respect to the use 
of, or for damages resulting from the use of any 
information, apparatus, method, or process dis­
closed in this report. 

As used in the above, "person acting on behalf of the 
Commission" includes any employee or contractor of the 
Commission to the extent that such employee or contractor 
prepares, handles or distributes, or provides acc~ss to, any 
information pursuant to his employment or contract with the 
Commission. 
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