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A Suggestion on the Detection of the Neutrino
KAN CHANG WANG

It is known that the presence of the neutrino
cannot be detected by its own ionization effect. It
appears that the only hope of getting evidence of
its existence is by measuring the recoil energy or
momentum of the radioactive atom.Crane and
Halpern' have, by measuring the momentum and
energy of the emitted B-ray and the recoil atom
with a cloud chamber,obtained evidence pointing
toward the existence of the neutrino. However,
owing to the smallness of the ionization effect of
the recoil atom,it seems worth while to consider a
different method of detecting it.

When a B7 -radioactive atom captures a K
electron instead of emitting a positron,the recoil
energy and momentum of the resulting atom will
depend solely upon the emitted neutrino, the effect
of the extra-nuclear electron being negligible. It
would then be relatively simple to find the mass
and energy of the emitted neutrino, by measuring
the recoil energy and momentum of the resulting
atom alone. Moreover,this recoil is now of the
same amount for all atoms,since no continuous
B-rays are emitted. We take for example the
element Be’ which decays in 43 days with K
capture in two different processes:”

Be' +ex = Li’ + 5+ (1 Mev)
and

Be” +ex — (Li") " + 75+ (0.55 Mev)

(Li")" — Li" +hv+0.45 Mev

The first process is relatively large,about 10
to 1 in comparison with the second process. The
recoil energy of the first process is, by assuming
the mass of neutrino to be zero,about 77 ev while

that of the second process is about one-third of

that amount. This recoil energy would have to be
detected and measured in some way,and a
correction would have to be made for the
disturbances due to the 7v-rays and the soft
x-rays(originating from the replacement of the K
electrons by outer electrons). The recoil energy of
certain K-capture atoms, particularly those having
isomeric properties so that the K capture is
followed by an a-decay,may also be possibly
detected by chemical means. In this case,if the
radioactive substance is prepared to form some
suitable compound of non-polar type,the recoil
energy of the resulting atom will break the bond
and thus be detected.

"H.R. Crane and J. Halpern,Phys. Rev. 53,
789(1938) ;Phys. Rev. 56,232(1939).

R.B. Roberts,N. P. Heydenburg,and G. L.
Locher, Phys. Rev. 53,1016(1938) ;L. H. Rumbaugh,
R. B. Roberts,and L. R. Hafstad, Phys. Rev. 54,
657(1938)",
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