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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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Ruclaems of low or moderate energy which are elastically scattared

| : " from xmclei should be part.ially polarized by the strong spin-orbit.

..‘q

N itself falt..

R -o!‘ tbo shell model.-

't.he aptico.l model of the nucleua .

- potentm nnderlymg the 'preds.ct.iona of the shell model of the nucleus.
o 'rhis apin-erbit pot.entnl is a wnsequence oi‘ the collective action of
- _-malv :meleons on t.he particular xmcleen Thus for incident nucleons whose

; ;wavel;ength e greater thau the puclear apacing (E ¥ 50 Mev), it would be

axpeeted that tha apin—orbit potential of the shall model muld make

For progmsiw},y higher energiea tho incidont nucleon begins

'io see only ono mxcleon at & time and while a spin dependenca of the
e slasbic scattering can 512111 be axpeeted, it would be more a reflection
“of the mdividnal :mcleon-\-nnelson 1ntermtions than of the epin-orbit potent.ial

It will be mxpposed that even at these higher onorgies
the spin dependanee has the form of tohe umml spin-orbit pot.ential. In

v eibher case t.hia ap&.n depandenee of the elas’oic scatterlng can be 1nvoatigated

phonmcnologicam by t.reatmg the mt.arior of the nucleua in hem o:t a.

2
spin-depsndent campl,m: index of rafr&etion ——an obvim genoranmat.ion of
3 B

1' warren Heekrctte and Jeseph V Lspore ’ Universu.y of Caliz’ornia Radiation
Laboratory Reporb 2152, p. 32, March 1953.

This method haa been suggeated in connection with low energy neutron
soattering by R. K, Adair, »Pri,mto communication from K., M, Watson.

3 8. Pernbach, ii. Sérper, and T..' B. Taylor, Phys. Bev. 75, 1352 (1949).
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For low or moderate snergies there 1_9 no aui.tabl.e approximste
method for treating the elastic scattering--a phase shift anslysis is
necessary. »u,so, at high energies any polarlzation calculations using
conv_égtional appmximation‘methoﬂsh ars made uncertain by the direct
'dapsndenoe bf the polarization on the pha-sé of the scattered wave., A
phasa shift analyais for various energies is therafora being undertaken
on tho Univac at UCRL Livermore in eollaboration wit.h 8. Fambach. ,
_ An eetimt.e for small angles of seattering, though mgh at best,
" may bo raadi]g ohtaé.zxed by making meral eimplifying asgumptions. The
"magnitade of the polariaation is given by

P = AB + A"B sine . oL )
do d.n. ) : . '
Here - A and- B represent the scattering amputudes camsponding to the .
spin mdependent and spin dependant parba of the mtoraction, respectively.
The Kknown cxperimental value for the diffmnt.ial cross section do/d.n
 may be used, The amzpl‘ituﬂe, B, for spin def.aendent scatteriné may be
estimated by ueing the Born appmximtioh. 'Then only the imaginary parb
"'cf A contributes to P. For small a.ngles t.h:ts is approximately
proportioml to the total croes aeetion. .
' ' For 300 Mev neutrons incident on earbon, for example s & aque.re wall
- spin orhi.t interaction (R = 1. l, Al/a m’l .) of 2 Mev depth gives a
pelar,ization of 40 peraout at ﬁva degrees. Though f.gtis is prabably an
overestimate it suggests that the exisbenga of & small spin orbit %ntér—- :
‘action in the nuclear potential will provide large po_la.rizationa. Finally,

aside from the interest‘ of investigating one moré.phasa of',nucleaz_* structure,

For example in the apeaial cage of real potentials the Born approximation
alw&ya gives a vanishing polarizat.ion.
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this phenomenon, because of the large diffraction cross sections,
prevides a relatively good source of polariged particles.

 ‘Thie work was performed under the auspices of the Atomic Energy
Commission, |





