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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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Produetion 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 fundamentalvimportance 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 of the greaf'USefulﬁess of sueh a polarized beam of
Y-rays calculations have been carried out on the feasability of producing
polarization py'thé methods that have been successful in the Gase of X-rays,

One method of polarizing x=fays is seatteringlfhrbugh 9000 The

‘Kleiﬁ»Nishina formula With the polarizaﬁion term shows that the intensity of

this polafiied beanm is prppérﬁionél to 4m02/E,‘ Thus the effect is very small
aﬁ’high energiés and cannot bé applied %o Y=rays, |

- It has been observed‘that x=ray§_emitted bj cathodes after they are
struck by an electron beam ars polarized° Thévelectric vector of the x-rays
oscillatés~in,a plane parallel toﬁthe liﬁe of ﬁotion of the cathode rays,
The dire@tion of maximum polarizafion moves forward with ihcreasing‘energy
and one might expect thgﬁ the intensity becémeé negligiblec This was not,
however, found to be the éése°

.

The physical situation that was analyzed was the production of quénta
by the action of highly aceeleraﬁéd electrons on nuclei by bremsstrahlung
such as oceurs %0 produée the Y-ray beam of the,synéhrétronc In order %o

Carry*out'the caleulations, advantage was taken of the theory of Compton
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scattering of Klein and NishinaP For this pgrpeseﬂ.tpe kinetic energy of
ﬁhe incident electron was assigned %o ﬁhe nueleus thersby exciﬁing it to
oscillation, The enefgy of eseiilaﬁion was then Foufier analeed into its
components which wefe thought ﬁO'be emiffed as qﬁanta to interact with the
: field of the statienafy free elecﬁren, _By integrating the preduct of the
number of phofohs of frequeney'w’interactihg with the electron and fhe
number ‘of quanta with freqﬁency 2 deflected into a certain solid angie
over the range of ffeqﬁencies from O to © it was POSSibie to calculate the
number of such quanta in the systemwin Wh?ch the electron is at.rest, The
,integral cdnvefged welluand,it was found that fhe largest eohtribution ceme

2 the rest

from the.region of tﬁevfrequency'speetrﬁm thef corresponds fo me
energy of the electron, While the Y-rays are of low‘eﬁergy and polarized
in the system in which the electron is at rest, the emergy of the quanta

is transformed to high values by the Lorentz transformatien te,whieh the
system is subjected whereas the polarization is invariaﬁt° The iﬁtensity
of the beam hes been calculated as a funcﬁien of fhe emitted'frequencyl/{”
and the angle © between the direetien of tse electrons and fhe difeetion of

the quanta, and the ?olarizatien angle @:

T

a0 v Blyn fere)® ol ‘
[l(+ (9/90)2]2 {A(V ) - [l . _(é/go)2]2' cos”® @ ;A .

A

L]

1+ (1,58)72

B ; £= fraction of enefgy in polarized beam,

2{l-¢)

) . " o ‘ _
The polarization reaches a maximum for G=9o = %? for an infinitely thin

target, Calculations have shown that for 1 mil Pt target the angle of
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maximum polarization in the Berkeieyusynéhréﬁyén is 1/200 of a radian, For
this ahglé the infénsity qf t@e_poiarizéa pdrtibn of the beam is about 1/10
of the inténsity of the\fuil beamon Si#ge'tpe aggle is so smail9 the observa-~
tion of a'polarizéd beamvis probably not ppssibie at presgnfa ’However,
"gince the angie of m@ximum-poiarizaficn ih¢reases‘with decreasing energy of
the incident electrons; it might be pgssiblg torpr9duce polariiéd beams in
practice with machines that a;é not quite éswpdwerfﬁ;; i;e,; with machines

that -accelerate electrons to Velocitiés in the neighborhood of 20 Mev,

On the Nucleon-Nucleon Interactiono R; Jastrowov

A model of the nucleus has been ngiseq in which_an exponéntial
attractive well is supplementéd by a short ranée repulsive fdrce° On the
basis of this modélvaré explaipé@ the qugli?a@évévfeaﬁufés_?f p-p and n-p
scat%éring da‘éé.9 pameiy the i;otropyvofﬁprotonsﬂécattﬁred py protons between
200 and 90¢ and’the anisotrépy of n-p scattering in the region of high energies,
A complete discussién_of‘the work. is comtained in "On the Nucleon-

Nueleon Interaction" by Robert Jastrow, UCRL-819, August 2, 1950,
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