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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. 
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Production of Polarized Y=rays. G. c. Wick. 

A number of interesting experiments would be possible with a beam of 

polarized Y=rays. Among these experiments of fundamental. importance would 

be one in which the angular distribution of·mesons produced by high energy 

polarized Y=rays would be observed. The results of such an experiment would 

assist materially in the evaluation of the various meson theories that have 

been advanced. Because o:f.' the great usefulnes·s of such a polarized beam of 

Y-rays calculations have been carried out on the feasability of producing 

polarization ?Y the methods that have been successful in the case of x~rays. 

One method of polarizing x=rays is scattering through 90°. The 

· Klein-Nishina formula with the polarization term shows that the intensity of 

this polarized beam is proportional to 4mc2/E.. Thus the effect is very small 

at high energies and cannot be applied to Y-rays. 

It has been observed that x=rays emitted by cathodes after they are 

struck by an electron beam are polarized. The electric vector of the x-rays 

oscillates in a plane parallel to the line of motion of the cathode rays, 

The direction of maximum polarization moves forward with increasing energy 

and one might expect that the intensity becomes negligible. This was not 9 

however9 found to be the case. 

The physical situation that was analyzed was the production'of quanta 

by the action of highly accelerated electrons on nuclei by bremsstrahlung 

such as occurs to produce the Y=ray beam of the synchrotron. In order to 

carry out the calculationsp advantage was taken of the .theory of Compton 
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scattering of Klein and Nishina. For this purpose, the kinetic energy of 

the incident electron was assigned to the nucleus thereby exciting it to 

oscillation. The energy of oscillation was then Fourier analyzed into its 

components which were thought to be emitted as quanta to interact with the 

field of the stationary free electron. By integrating the product of the 

number of photons of frequency -z/ interacting with the electron and the 

number 'of quanta with frequency -v v deflected into a certain solid angle 

over the range of frequencies from 0 to oo it was possible to calculate the 

number of such quanta in the system in which the electron is at rest. The 

integral converged well and it was found that the largest contribution came 

from the region of the frequency spectrum that corresponds to mc 2 the rest 

energy of the electron. While the Y=rays are of low energy and polarized 

in the system in which the electron is at rest, the energy of the quanta 

is transformed to high values by the Lorentz transformation to which the 

system is subjected whereas the polarization is invariant. The intensity 

of the beam has been calculated as a function of the emitted frequencJ1 V' , 
• • 

and the angle 9 between the direction of the electrons and the direction of 

the quanta, and the polarization angle ¢: 

A = 1 + (L- £ ) 2 •· 

B = 2 (1 - E ) 
; E = fraction of energy in polarized beam. 

2 
The p_o1arization reaches a maximum for 9=9

0 
= ~c for an in.finitely thin 

target. Calculations have shown that for 1 mil Pt target the angle of 
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maximum polarization in the Berkeley synchrotron is 1/200 of a radiano For 

this angle the intensity of the polarized portion of the beam is· about 1/10 

of the intensity of the, full beam. Since the angle is so small~ the observa.;. 

tign of a polarized beam is probably not possible at present. However, 

since the angle of maximum polarization increases with decreasing energy of 

the incident electrons, it might be possible to produce polarized beams in 

practice with machines that are not quite as powerful, i.·e. 9 with machines 

that accelerate electrons to velocities in the neighborhood of 20 Mev. 

On the Nucleon-Nucleon Interaction. R. Jastrow. 

A model of the nucleus has been devised in which an exponential 

attractive well is supplemented by a short range repulsive force. On the 

basis of this model are explained the qualitative features of p-p and n-p 

scattering data, namely the isotropy of protons scattered by protons between 
-- - ~ 

20° and 90° and the anisotropy of n-p scattering in the region of high energies. 

A complete discussion of the work is contained in "On the Nucleon-

Nucleon Interaction" by Robert Jastrow, UCRL=819, August 2, 1950, 

LMB/9=14-50 
Information Division 




