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‘University of California
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Hesons produced by the high energy photon beam from the University
of California Radiation Leboretory 330 Mev synchrotron are found to ghow

an excess of negatives over gﬂsitivasl. With a carbon target, observing ,

1 g, %, MeMillan, T4 M. Petarson, R. S, White, to be published in Science

.
gt

mesons in the energy renge 30130 Nev at 90° to the photon beam, the ratic

of nogative to positive mesons is 1.7 £ 0.2 with po significaf energy de-

A
hY

pandence,
A simple ¢lassical argument can be made to give an understanding
_of the reason for the negative excess, The photon can interact directly

with the meeson and proton through the curréﬁﬁ‘cddpling
(T + &) (meson) + (T K (proton)

The mason g@nﬂribution 15 symeetrical for the_praduction of positive and
negative mesons., However, when positive mesons are brodgeed. the proton
is the initial nucleon st rest, and ite current is zero. %he; negetive
mesons ars produced, the p:otanlia the fihél recoil nucleon giving a cur-
rent contribution, Therefore, the cross-sections for the pxﬂducfion of

positive and negative mosons are in the ratio

iposttives) [ (T + A} (meson) ] ¢
d(neg&t;ves) (3*5"3) {meson) + (3’~.§3 recoil proton) |

N . .
Now at Dept. of Physics, Mass, Inst, of Technology, Cambridge. Mass. -
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The current interaction ise
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v = veloeity of pdrticle

=]

vegtor pdtont1a1~

1

cos %) = angle between direction of particle and photon
This differs from the non-relativistic expression, eV . Z: the factor
l- %: cos ’1n.the denominator taking account of the retardationveffeots‘
1# the intoraction of charge with the electromagnetic field. Inserting
this current expression and using overall snargy and momsntum conserva-

tion, the positive to negative ratio can be written

O {(positives) £ oo 2
o (negatives) ["m (1 - 3cos Q)J

£ = pmeson energy including rest ensrgy

v = meson velocity

© = angle between dirsetion of mesbn and photon

m = nucleon rest mass

\

Further caleulations have besen carried out using standard perturba-

‘tion theory for scalar and péeudoscalar mesons to the lowest order in the

coupling constants g and e , treating the nucleons as DirAc particleg and
taking intc account the effects of the nucleon recoil. The result of these
calculations, for the ratic of the cross-sactions for positive and negative

mesons, is exactly the sama ag that derived by the above simple eonéidefations.
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Similar calculations for vector mesons with vector coupling to the nucleon
f1i21d are complicated by the strong magnetic moment interaction of the vectoﬁ
particle with the o.m, field., The ratio of negative to positive mesons is
similar to that for the scalar meson fields but is somewhat larger.

The effects of the Coulomb fisld of tho nucleus on the production
of mesons have also been investigeted and found to be less than 5 percent
for mesons with energias sbhove 30 Mev.

The ratio of the efosa-sectious for the production of negative
and positive mesons‘giﬁan-by {1) varies from 1L.,55 at 40 ¥ov to 1.8% at
100 ¥ev, at 90° to the photon beam., This agrees, within the probable error .
‘Wwith he experimentally observed ratio. Since the positive-negative ratio
depends in a quite direct way on the currents carried by the mesons end
pucleons, 8 more accurato datermination of the ratioc end its energy de=
pendence could provide valusble evidence concerning the magnetic moments of

the particles,





