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ISOTENSOR MUON CAPTURE IN NUCLEI

M.D, SHUSTER and M, RHO

Service de Physique Théorique, CEN Saclay, BP n®2, 91 - Gif-sur-Yvette, France

(1]

It has been shown by Kisslinger that the study of muon capture in nuclei provides a
sensitive test of one of three possible lepton-number schemes, namely, that in which there is
a single lepton number, which is +1 for e ,Ve ,p+ ) v , and -1 for et ,;; ,p-, vp , since such
an assignment permits the reaction p_-+AZ ~+ et + A4(z-2) to occur. This reaction is particularly
interesting for Nuclear Physics since it can proceed only through the N' -components of the nuclear
wave function., The most likely mechanism for the fundamental process, p_ +pP+p — et +n + n, 1is
shown in figure 1. That in figure 2 is, in fact, forbildden in nuclei if the isotensor vector current
is conserved ; the process shown in figure 3 is expected to be much smaller than the first since the
amplitude is of higher order in the strength of the N' -component of the nuclear wave function,
which is approximately 0.01., If we note the strength of this component by a

A
of the pu N' e+N -coupling by g , then the current operator corresponding to figure 1 is crudely

and the strength

Jo ~  a,g exp [15.(_:51 +§2)/2] ‘Cl ‘(72 y Jd ~O .
in obvious notation with k the lepton momentum transfer, If we further assume that the positron
is emitted with well-defined energy, the expression for the capture rate becomes
- + _ -1 |k 2, 2 +
A™ »eh) = (2ol k] Ipplav (NilJo JOINi) ,
where ¢ is the muon wave function., This expression is readily calculable to order Z"1 inde-~

pendent of the wave function W(Ni) . The result is

ot stin) = are sy 2 g% zz-1) [G-F(lkl2n? - @0 'rkl/2)a -Filk]/2))]

where F(IEI/Z) is the isovector (two-body) correlation function of the nucleus (F(Q) = 1).
For a Fermi gas this relation is exact, For ordinary muon capture, the capture rate is given by

- _ -1 2 2 2 2 2
AT v = @R v | Mplav Gy + 3G, + Gy

where V¥ 1s the neutrino momentum, Taking IaAIZ'v 0.005 , Iil ~ 80 MeV/c , IEI ~ 60 MeV/c ,

- 26,6,) 2(1-F(|s )

and Z = 29 the branching ratio becomes
AW > eh /AT sv) = 12 x 107 e6? .
The experimental upper limit[z] for this tranching ratio is 3.8><10_3 « This is consistent with
the most recent experimental upper limit for isotensor electromagnetic couplings 3 . More detailed
calculations evaluating the Feynman diagram directly seem to agree with this heuristic estimate

to within an order of magnitude
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