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Noyes has calculated the expected ratio 6f-negative to positive
77 mesons in the forward directiohfwhén deuterium is bombarded by 345 Mev
protons. Most of the mesons in collisions with free'target nucleons have
60=70 Mev enefgy in the laboratory system, To obtain 7 vmesons_in this
energy range from p-d colliSioné,-the production must come-mOSﬁiy when
the internal momentum of thé deuteroh’'is small. For ﬁhéSeléases, when
the proton anﬁ’neutron are far apart, the uncertainties-in the deuteron
wave function are minimized and Noyes' assumptions are most likely to be
valid, He finds a ﬂ"iﬁl‘ra‘cio of 8,2 £ .8 at 60 Mev if the p+p—->#+
cross section differs from p-#-n-—éfra only in a factor of two for the
two protons and in the different interactions between the final nucleons,
The final proton and neutron after Zf*-prodﬁction are taken to be in a
3Skst.atea Any admixtufe of singlet lessens the ratio. The matrix
elements are assumed to be energy independent., If they vary like the
square root 6f the meson center of mass kinetic energy, the ratio is a
few percent smaller.

The experimental value of the forward plus-minus ratio at 66 Mev

is about three times larger than predicted, implying that the p + n—=>7"
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matrix element is surpressed relative to p+ p-—#ZVﬁ This also seems
to be true at ,900(3 .

If isotopic spin is conserved in meson production and the v
meson is emitted predominantly into a p-state, the initial p~n system
is 3Sor 3D?a.nd therefore has isotopic spin zerb. Then in the final
state of a # meson and two protons, the Z’u and either proton must
be in a statevof_isotopic spin one-half. To the extent that the inter-
action is strong only when leading to 1/--proton states of isqtopic
spinA3/2,ﬁthe 77-“production will be forbiddenh° It)is interesting to
note that while isotopic spin does not contribute a selection rule for
p+ p._—>zft the angular distribution'indicatesvthat the final state is
one in which the _%/f_and either nﬁcleon_have angular momentum 3/2 (so

This work was performed under the auspices of the Atomic Energy

Commission.,
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