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counter opposite the ¥ counter. In addition, it was
verified that the polarization P is proportional to cos
and a more accurate value of 4 could be deduced from
these measurements.”

In the case of Na% the errors are larger due to the
influence of the annihilation radiation. Spurious
coincidences can arise if a positron is stopped in the
B counter and the annihilation radiation is scattered
by the magnet. In order to avoid this the y-discriminator
level was adjusted so as to suppress the scattered
annihilation quanta. Some measurements were per-
formed with a lower discriminator level. After proper
correction the results were in agreement. In order to
prevent positrons from being annihilated in the magnet
a Plexiglas absorber was placed between source and
magnet.

It seems that the results of this work are, up to the
present time, the most accurate indication that the
nonconservation of parity and the noninvariance under
charge conjugation are maximum. For this case theory
predicts a value 4=—1% and +3, respectively, for the
two transitions investigated.
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partially by the Deutsche Forschungs-gemeinschaft
and partially by the U. S. Atomic Energy Commission.

* Guggenheim Fellow (1956-1957) and visiting scientist at

the Physikalisches Institut, July, 1957.

1 Wu, Ambler, Hayward Hoppes, and Hudson, Phys. Rev.
105, 1413 (1957).
(1’ 5G7a),rwm Lederman, and Weinrich, Phys. Rev. 105, 1415

957).

3 Frauenfelder, Bobone, von Goeler, Levine, Lewis, Peacock,
Rossi, and DePasquali, Phys. Rev. 106, 386 (1957).

4H. Schopper, Phil. Mag. 2, 710 (1957).

8 H. Appel and H. Schopper, Z. Physik 149, 103 (1957).

8 A detailed description of these calculations will be published
elsewhere [H. Schopper, Nuclear Instr. (to be published)].

7 These measurements will be published in more detail later
[H. Appel, thesis, University of Erlangen].

Method for Determining the 6, — 02
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HE existence of a neutral X meson of long
lifetime! and mixed strangeness,? as suggested by
Gell-Mann and Pais?® has been well established. The
ideas of Gell-Mann and Pais lead to other effects such
as the interference between 6, and 6. states during the
lifetime of the particles.# Furthermore the masses of
the particles designated as 6; and 6, should be slightly
different, but an amount of the order of %/c?r=10-5
ev, where 7 is the half-life of the (short-lived) ; meson.
One method to observe the interference phenomenon
and thereby measure the mass difference has been
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suggested by Treiman and Sachs.® This method utilizes
the decays of the 6; and 6, as a means of detection, and
a charge asymmetry in the decays of the  and 9 is
required to observe the effect. The purpose of this
Letter is to call attention to another method of detection
which does not utilize the decay properties but, rather,
depends upon the direct detection of the 6 and § modes.®

Since the strangeness is different for the 6 and 6,
it can be used as a means of distinguishing them. The
strangeness, in turn, can be determined by identifying
the products of the strong interactions in matter. These
charged particles of known strangeness, i.e., K mesons
and hyperons, can be recognized readily. This notion
has already been used? in the separation of the # and
6 components of the long-lived 8; particle. Our sugges-
tion is that the method could be used to determine
the relative number of, say, 8’s as a function of time
in order to demonstrate the interference phenomenon.

If, for example, the neutral K beam is known to
consist initially of only the 6, the state is given as a
function of time by’

Y (6)=27"61 exp(—\1t/2)

+i6; exp(—Xat/2) exp(idwf) ], (1)

where Aw is the difference between the natural fre-
quencies (masses) of the 6; and 6,, and Ay, \p are the
decay constants of the 6, 6., respectively. Writing
0:=2"%*(0+0) and 6,=—2%(0—0), we find that the
6 amplitude is [ exp(—A1#/2) —exp(—A2t/2) exp (tAwt) ]
and the number of §’s will be proportional to
1+exp(—Aif)—2 cos(Awt) exp(—Ait/2), 2)

as long as A<l (note: A;<A\;). Thus the number
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F1c. 1. Relative intensity of the § mode as a function of time
(in units of the 1 mean lifetime). The 6:—6; mass difference is
#Aw/c?.
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RELATIVE NUMBER OF EVENTS
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Fi1G. 2. Relative intensity of the § mode as a function of time.
For comparison with Fig. 1, the vertical scale must be corrected
for the relative efficiency for detection of 8 and 6.

of 8 events will have the time dependence shown in
Fig. 1 under the assumption that the amount of
material needed for detection is not so great as to
cause regeneration. The two curves correspond to
01—0, mass differences of Aw=0 and Aw=X\,, and it
can be seen that the interference effect is quite sensitive
to the magnitude of the difference. The time dependence
of the # mode under the same assumptions is shown in
Fig. 2.

We might suggest that one possible way to produce
a pure 6 source is to make use of charge exchange from
a K+ beam. (An alternative method would be to use the
primary beam at an energy below threshold for
production.) A measurement, possibly by means of
interactions in emulsion, of the growth of the § mode
as a function of distance from the K+ target would
yield the desired information. An experiment of this
kind seems feasible with present beam intensities.

Some aspects of this problem have been discussed
profitably with U. Camerini and M. Baldo-Ceolin.
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OME time! ago it was pointed out by the author
that a most sensitive way of measuring a nuclear
magnetic moment distribution would be double
scattering of electrons on polarized nuclei.? The double
scattering cross section for electrons on polarized nuclei
(as well as the single scattering cross sections for
longitudinally polarized electrons) was derived in the
first Born approximation under the assumption that
both the charge and magnetic moment are fixed,
static distributions. Recoil and changes in the magnetic
moment direction were neglected. At energies presently
available and for nuclei which are not too small, the
neglect of recoil is justified.? The fixing of the magnetic
moment direction as though it were classical, however,
restricts the calculated cross sections either to nuclei
with very high spin, or to experiments in which the
final nuclear spin direction is also measured and found
to be the same as initially. Clearly it is desirable to
remove this restriction. That is readily done as follows.
First, wherever the nuclear magnetic moment vector

u appears it is replaced by the operator

v=S8u/s, M

where S is the nuclear spin operator and s is the spin
quantum number. (This definition of the number u
is convenient for our purpose.) Second, the matrix
element taken must include that between initial and
final nuclear spin directions. Since the final nuclear
spin is not measured, we sum over it. As a consequence
of the completeness of the spin functions this results in
the replacement of the cross section for initial nuclear
spin direction n by the expectation value in the state
of nuclear spin direction n of the operator obtained by
replacing the ¢ number u by the operator (1).

The calculation of these expectation values is a
straightforward matter and results in the following
replacements:

1—>(n|n)=1,
y'm—(n|S-m|n)u/s=y-m,
2= (n|S$?|n) (u/5)?=p2(s+1)s7, (2
(u-m)*—(n] (S-m)?|m) (u/s)?= huts~? |
+3(2s—1)s7(y-m)?,
where on the right, now, y=un.
The only change in the single scattering cross sections

occurs in the non-spin-flip cross section [see (15),
reference 1]

o4t = R[cos?(30)+ 402620 sin?(36) FON (k- p:Xps)] (3)

in the notation of reference 1.# The quantity which



