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The study of n"-meson capture by He 3 from a Our value of the Panofsky ratio in He 3 , together 
mesic atom state was continued using a high- with Hofstadtef s data [2] on electron scattering by 
pressure diffusion chamber in a magnetic field [ 1 ] . 
In the present communication new data on the 
following two reactions will be presented : 

The Panofsky ratio in He 3 was measured, i.e. the 
ratio between the probabilities of charge exchange 
(reaction (1)) and radiative capture (reaction (2)) 
of pions stopping in He 3 . Since the energy of the 
outgoing particles in both reactions is fixed, they 
can be identified by measuring the range of the 
tritium nucleus. The energies of the tritium nuclei 
in these reactions are equal to 0.19 and 3.28 MeV, 
respectively. 

The experimental material contained over 33,000 
photographs. About 10,000 one-prong events due 
to pions stopping in He 3 were analyzed. The 
reactions (1) and (2) were separated in two ex­
periments: one at a high He 3 pressure in the 
chamber (17.5 atm), the other at a low pressure 
(6.5 atm). The spectrum of secondary charged 
particles from pion capture in He 3 at high pressure 
is shown in Fig. 1. The spectrum has maxima at 
ranges of 0-1 mg/cm 2 due to tritium nuclei from 
reaction (1) and at 5-6 mg/cm 2 due to reaction (2). 

The Panofsky ratio in He 3 obtained from the 
analysis of the experimental range distribution is 

The relative probabilities of the two reactions are 

He 3 and H 3 were used to improve the nuclear 
formfactors for the reaction 

The matrix element of this reaction can be ex­
pressed in terms of the formfactors Fx and F2 

introduced by Schiff [3]. Using for the matrix 
element the expression from [4] we obtain 
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We have assumed that the s-state is the dominant 
state in the wave function of the nucleus, 

The formfactors Fx and F 2 are functions of the 
momen tum transfer q and can be expressed in 
terms of the wave functions in the following way : 

where r is the radius-vector of the nucléon. 
The same formfactors can be introduced to 

describe the radiative capture of pions by H e 3 and 
electron scattering by H e 3 and H 3 nuclei. In this 
way we can determine the values of F{ and F 2 , and 
use them to calculate the matrix element of re­
action (3). However, in the experiments under dis­
cussion, the formfactors are not known for the 
required values of momentum transfer. 

Electron scattering by H e 3 and H 3 nuclei was 
measured for 1 f e r m i 2 q2 ^ 5 f e r m i " 2 ; momen­
tum transfer in radiative capture of pions by H e 3 

was q2 = 0.47 f e rmi" 2 , and in reaction (3) 
q2 = 0.27 f e rmi" 2 . Therefore the experimental re­
sults have to be extrapolated into the region of 
interest. In order to perform the extrapolation we 
require the explicit expression for the formfactors 
F j and F 2 , which depends upon the choice of the 
one-particle wave functions. It follows from the 
analysis of the electron scattering data that the 
experimental results can be adequately described 
making two alternative assumptions concerning the 
shape of the one-particle wave function : assuming 
a Gaussian, we get 

with the following values for the root-mean-square 
nuclear radius corresponding to the distribution of 

the nucléon centers : 

r = (1.5!oj) fermi for a Gaussian, 

r = (1.7 + 0.1) fermi for an Irving function. 

The parameter P gives the weight of the mixed 
symmetry s ta te ; according to the estimate of [3] 
and our estimate it is equal to 0.03. Extrapolating 
the electron scattering by H e 3 and H 3 nuclei to 
q2 = 0.27 f e rmi" 2 , we obtain for the formfactor F 2 

(including the uncertainty due to the choice of the 
wave function) 

(0.27) - 0 . 8 0 

and for the formfactor F 2 

F 2 (0.27) = 0.023 ± 0 . 0 0 5 . 
The Panofsky ratio in H e 3 can be expressed in 

terms of the Panofsky ratio in hydrogen PH and the 

nuclear formfactor F, : 

where k is a kinematic factor. 
Using the experimental value of P H e 3 we obtain 

F\ (0.47) - 0 . 7 5 ± 0 . 0 6 . 

At a momen tum transfer of q2 = 0.47 f e r m i " 2 , 
corresponding to radiative capture of a pion by 
H e 3 , the different one-particle wave functions give 
the same result for the rms radius within 2 ° t ) : 

r = (1.4 ± 0 . 2 ) fermi. 

The extrapolated value of the formfactor F] at 
q2 = 0.27 fermi 2 is equal in this case to 

( I I ) F ^ ( 0 . 2 7 ) = 0.84 ± 0 . 0 4 . 

The weighted average of the extrapolat ion results 
{{)F\ and ( , , ) F 2 is finally 

F\ (0,27) = 0.82 ± 0,03. 

The partial probabili ty of muon capture by H e 3 

in reaction (3), calculated using the universal weak 
interaction and the extrapolated values of the form-
factors Fj and F 2 , is equal to 

AlHh

e

c3or = (1.55 ± 0 .06 ) -10 3 s e c _ 1 . 
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The error includes only the uncertainty of the 
nuclear formfactors. This value agrees well with the 
weighted average of the results of the three known 

experiments on muon capture by He 3 [5-7] : 

Using the improved value of the nuclear matrix 
element of reaction (3) together with its experi­
mental probability, one can calculate using the 
universal weak interaction the pseudoscalar cou­
pling constant <fp, which is otherwise hard to 
compute. The dependence of the probability of 
reaction (3) upon the ratio ifp\{fA is given in Fig. 2. 
The uncertainty includes both the errors in the 
nuclear matrix element and in the experimental 
probability. The minimum value of the pseudo-

scalar constant is 

This result agrees with other estimates of this 
constant [ 8 - 1 0 ] , and does not contradict the 
emerging conclusion that the experimental value 
is slightly higher than the one calculated by Gold-
berger and Treiman [ 1 1 ] [ÇFA ^ %CFA). 
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