
COO-3072-23 

PRELIMINARY OBSERVATION OF HIGH TRANSVERSE MOMENTUM 
PARTICLE PRODUCTION AT NAL 

J . P. Boymond, P. A. Pirou6, and R. L. Sumner 

Princeton Univers i ty 

J . W. Cronin, H. J . Fr isch , and M. J . Shochet 

Univers i ty of Chicago 

t Supported by U. S. Atomic Energy Commission 

+ Supported by U. S. National Science Foundation 

- N O T I C E -
This report was prepared as an account of work 
Sponsored by the United States Government Neither 
the United States nor the United States Atomic Energy 
Commission, nor any of their employees, nor any of 
their contractors, subcontractors, or their employees, 
makes any warranty, express or imphed, or assumes any 
legal liability or responsibility for the accuracy, com 
pleteness or usefulness of any information, apparatus, 
product or process disclosed, or represents that its use 
would not infringe privately owned rights DISTRIBUTION OR THIS DOCUMENT IS UNLIMITED 

't 



DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or 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 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.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 
 
Portions of this document may be illegible in 
electronic image products.  Images are produced 
from the best available original document. 
 



We have measured at NAL the yields of particles produced as 

a function of transverse momentum in proton-nucleus collisions. The 

observations were made in the region of 90° in the center of mass 

system of the incident proton and a single nucleon at rest. We report 

here preliminary results from a tungsten target bombarded by 200 and 300 

GeV protons. 



Figure 1 shows a schematic view of the apparatus. We observe 

particles produced in the laboratory at a fixed angle of 77 mrad with re

spect to the incident beam direction. This angle corresponds to 77° 

and 88 respectively for relativistic particles in the nucleon-nucleon 

center of mass system. The particles are observed in a spectrometer 

which employs quadrupole focusing and two successive magnetic deflections. 

Particles were identified by the downstream Cerenkov counter. The 

solid angle of the spectrometer was Af̂  = 17 uster. The momentum accep

tance was AP/ = 0.1. We used scintillation hodoscopes to measure the 
r 

momentum of an individual event with a standard deviation of 1%. More 

importantly, we used the hodoscopes to reconstruct the position of each 

event at the target with a standard deviation of 1 cm. horizontally and 

2 mm. vertically. At high transverse momentum this check was essential 

to eliminate background. 

We reduced the data to equivalent cross sections on nucleons by the 

following formula: 

where f is the fraction of incident protons that interact, P. is the 

observed laboratory momentum, and ap is the proton nucleon cross section 

which we take to be 40 mb. The fraction f was computed to be 0.4 for a 

5 cm. long tungsten target. 
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Figures 2 and 3 show the measured cross sections as a function 

of transverse momentum for negative and positive pions. Figures 4 and 
+ _ 

5 show the measured ratios of K , K » P and P with respect to pions 

for the two energies. 

Some auxiliary measurements were made on beryllium and titanium 

to establish that none of the important features displayed by tungsten 

were dependent on atomic number. 

The data show several important features; 

1) There is an energy dependence of the cross section which grows 

stronger as the transverse momentum increases. This is in qualitative agree-
1 

ment with the work of the Saclay-Strasbourg group and the CERN-Columbia-
2 

Rockefeller group at the ISR. 

2) The K/iT ratios vary slowly with increasing transverse momentum, 

while P/TT and P/ir" decrease with increasing transverse momentum. 

3) The ratios P/ir and P/TT" are strongly energy dependent. 
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