
Lawrence Berkeley National Laboratory
Recent Work

Title
ANALYSIS OF THE BEVATRON K- BEAM BY MEANS OF AN EMULSION STACK

Permalink
https://escholarship.org/uc/item/74r1568p

Author
Dyer, John N.

Publication Date
1958-07-03

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/74r1568p
https://escholarship.org
http://www.cdlib.org/


l 
j 
• 
~ 

UCRL 8364 

UNIVERSITY OF 

CALIFORNIA 

ANALYSIS OF THE BEVATRON 
K- BEAM BY' MEANS OF AN EMULSION 

STACK 

TWO-WEEK lOAN COPY 

This is a Library Circulating Copy 
which may be borrowed for two weeks. 
For a personal retention copy, call 
Tech. Info. Dioision, Ext. 5545 



DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 



UCRL-8364 
Physics and Mathemati.cs 

UNIVERSITY OF CALIFORNIA 

Radiation Laboratory 
B·erkeley, California:' 

Contract No. W -7405-eng-48 

ANALYSIS OF THE BEVATRON K- BEAM 
BY MEANS OF AN ~MULSION STACK 

John N. Dyer 

July 3, F958' 

Printed for the U. S. AtomiC Energy Commission 



This report was prepared as an account of Government 
sponsored work. Neithe'~ th~ United St~ t~s, nor the Com­
mJ.ssJ.on, nor· any person acting. on !:>:ehl:llf of the Commission: 

A. Makes any warranty or representation, express 
or implied, with resp:ect to the accuracy, com­
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contained in this report, or that the use of 
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The Bevatron K- beam separated by the velocity spectrometer has 
been analyzed with the aid of an emulsion stack, and pa:.;ticle density and dis­
tributions are given. 
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We have exposed a stack consisting of 108 pellicle s of K. 5 emulsion, 
600 fl. by 3 by 6 inches, to the K- beam separated by the coaxial velocity spec­
trometer. 1 The stack was placed with its face 6 inches behind the lXl/2 -in. 
aperture o'f collimator C-2 and oriented so that the beam entered parallel to 
the 6-in. axis of the assembled stack: This face was protected from x-rays 
by l/4-in. Pb, and additional shielding of Pb, Cd, and paraffin was used for 
the remaining faces of the stack. The duration of the exposure was about 50 
hours, during which 3. 25Xl0 14 protons were incident on the Bevatron target. 

From our analysis of the exposed stack we are able to make the fol­
lowing observations: 

I. From data taken at the entrance face of the stack: 

(a) beam size {defined by C-2) 
{b) flux of near-minimum tracks 
(c) flux of .K- tracks 
(d) K- /near-minimum ratio 

lXl. 7 in. at face 
6. 7Xlo 4{cm 2 

670/cm 
-~ 1/100 

2. From the distribution of stopping K- particles: 

(a) Nearly all stopping K- particles are contained in a volume of 
about 50 cm3, therefore the density of stopping K- particles 1s about 70/cm 3 

in this volume, and about 200 per cubic centimeter in the region of highest 
density. 

(b) The range distribution of stopping K- mesons is as shown in the 
histogram in Fig. 1 (by range, we mean the distance of penetration into the 
emulsion stack. This is about 1 mm shorter than the true range because of 
scattering in the emulsion and the divergence of.entrance angles). The mo­
mentum corresponding to the true range represented by the maximum of this 
distribution is 430 Mev/c, with a momentum spread of about± 5% at the half­
maximum points. 

(c) The distributions of :stopping K- particles in the vertical and hor­
izontal directions respectively are as represented in Figs. 2 and 3~ The stack 
was situated so that the horizontal direction was normal to the pellicle surfaces; 
hence, the horizontal distribution is obtained by .counting the total number of 
stopping K- particles in each pellicle. We have in our possession only one 

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 
Spectrometer, UCRL-8269, June 1958. 



-4- UCRL-8364 

half of the original stack, so that we can establish only one-half the horizontal 
distribution. · (The other half is at present being studied by Dr. Howard Taft 
at Yale University. 

A schematic drawing of the geometry is shown m Fig. 4. 

This work was done under the auspices of the U. S. Atomic Energy 
- Commission. 
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Fig. 1. Range distribution of stopping K mesons in emulsion. 
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Fig. 2. Vertical distribution of stopping K- mesons in emulsion. 
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Fig. 3. Horizontal distribution of stopping K mesons in emulsion. 
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Fig. 4. Geometry of beam and emulsion stack. 




