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Proton-Width Strength Function*

The following relation must hold: Tr+S=V, where
Tp is the kinetic energy on top of the Fermi distri-
bution: Tr C(——9/2)sr)&(A'/2trtrs')(I/2A)&=C(st/2A)&.
Here nz is the mass of a nucleon, ro is given by E=roA&,

and n is the number of protons or neutrons, respectively.
Hence, we get

v„/v„= C(T',),+S,HICr, l.+s„j,
and from this formula

B. MARGoLzs, Department of Physics, Columbia Vniversity1
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AND

C(rt„/2A)1+S„(2/1—5) (Ze'/R) b

C(ss /2A) &+S„
(2)

HE ratio I'„'/D of the reduced neutron width
divided by the level distances, when averaged

over low-lying resonance levels (usually referred to as
neutron-strength function), shows a characteristic
behavior as a function of A with maxima near A„~55
and A„~170.These maxima come from the establish-
ment of standing waves within the nucleus when

K„z=(I+-',), K.= (2mv. /A')1, (1)

where E„is the wave number of the incoming particle
within nuclear matter for particles with zero incident
energy; V„ is the depth of the nuclear potential well
for neutrons which, in 6rst order, is considered constant
over the nucleus.

Similar maxima should occur for the proton strength
function I'oo/D, as was pointed out by Schiffer and
Lee.' In this case I'„' is the reduced proton width, which
is the actual width corrected for Coulomb penetration
and reduced to a Axed energy. However, the potential
well V„for protons is different from V„on two accounts.
It is less deep than the well for neutrons, and the part
which comes from the e1ectrostatic force has a charac-
teristic variation with the radial coordinate r. We
have, in fact, Vo= V '—C-' —-', (r'/E') j(Ze'/R), where
V„' is the depth without Coulomb force. The average
value of Vo over the nucleus is V„=Vo' —(6/5) (Ze'/R).
Maxima in I'„s/D should occur whenever

ttt ' t (2mv„)&dr

(2rrtp & ( 4Ze ) & f 1)
I
&=

I I+
EA') 0 3 R) E 2)

We therefore get for protons an equation similar to
(1) with

2rrt ( 2 Ze'y

15 Rl
We obtain a simple estimate of V„and V„ from the

separation energies S and S~ of neutrons or protons.
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The ratio of the values of A at which maxima occur is
then given by (A„/A„)= (K /K„)'.

Expression (2) can be roughly evaluated for nuclei
55&A &70 by putting re=1.2 (C=83.3 Mev),
S„=S„=SMev, (I„/2A)=0.225 and (rt„/2A)=0. 275.
We then get (A „/A „)= 1.24, and, with the well-known
value of A „=55,we expect A~=68. According to these
rough estimates the next maximum can be expected
near A„=230. Recent measurements by Scheer and
Lee' seem to bear out the prediction of a maximum
near A=68.

*This work was supported in part by the joint program of the
Oflice of Naval Research and the U. S. Atomic Energy
Commission.' J. P. Schiffer and L. L. Lee LPhys. Rev. 107, 640 (1957)g,
preceding letter.

Electron-Neutrino Angular Correlation in
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HE positron-neutrino angular correlation coeffi-
cient has been measured for the decay of A".

Since this decay occurs mainly through the Fermi
matrix element, ' the correlation should be sensitive
to the ratio of the two Fermi coupling constants

~

gv'
~ / [ gs'

~

. Two different experiments have been
carried. out, and in each case, the results have shown
that the vector interaction is dominant.

A" has a half-life of 1.8 sec and decays by the
emission of positrons with a maximum kinetic energy
of 4.9 Mev into its mirror nucleus CP'. Although most
of the beta transitions go to the ground state of CP',
about 7%%u~ of the decays go through beta transitions to
the 6rst two excited levels of CP' which then decay
by emission of gamma rays. '

The A" was produced by the reaction Sss(cr, rt)Ass

in a target of gaseous SF6. A steady stream of SF6
carried the radioactive A" through a pipe line to the
apparatus outside the shielding walls of the cyclotron.


