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The positron spectrum (Fig° 1) ﬁroduced.by the decay of the _n-meson
has been studied in detail,_and also with much improﬁed accuracy, with a
40 in. (pole base diameter) spiral-orbit spectrometer.

The experimental method that was adopted is similar to the one reported
by one pf us in 1951.,1 The 340-Mev deflected proton beam was used to
produce u -mesons ‘inv.the target; Some of the cteated ™-mesons decayed
inside the target into p~mesons that in turn disintegrated intd'positrons.
Thus the target mounted coaxially with the symmetric magnetic field was
the source of positrons. The energy spectrum of these created positrons
was analyzed by means of the spiral-orbit spectrometer.2
. Positrons were measured with momentum resolutions of £ 0,6~% 1,8%
at half intensity. They were detected as quadruple coincidences of signals
from four plastic crystals (two of these crystals were 1/L by.1.5 by 2.5 in.,
and the other two, 1/h by 3 by 3 in.). The counts were taken following
a 2-_ sec delay relative to the proton pulses and with four consecutive
gates each having a 2-)u.sec width. This enabled us not only to check the
half life but also to reduce background, which usually came in as

-accidentals.
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Measurements were made on four thin Be targets of different diameters
.and thicknesses, as the resolution is directly related to the effective
diameter qf the cylindrical or tubular targeﬁs, and also as the energy )
absorptién of the positrons through the target itself is the other major
correction to be applied. In addition to these, two thick targets
(C and Al, each 1 1/2-in. outside diameter by L-in. long) were studied,
Fach experiment was repeated from LL to 10 times, and reproducibility of
the results was checked.

The accuracy of eéch magnetic field setting was kept better than 0,1%
by means of a proton‘nuclear reéonance method during each measurement. As
a result, the accuracy of the absolute H}p value of each measured point
is considered to be better than 0,2%,

The results are summarized as follows:

(A) A1l the data (most of which have a reasonably small statistical

error) can be fitted best to the theoretical curve with

+ 0.03
- 0005

j) = 0,23
(the constant introduced by Dr. Michels), if proper corrections
for absorption and resolution are applied; as is shown in
Fig., 1.
(B) &s illus£rated in Fig. 2, all thin-target experiments show a
definite sharp cutoff at the energy maximum[
(C) The absolute value of this maximum energy has been calculated

as 52,8 £ 0,2 Mev.

(D) This corresponds to a _p-meson mass value of m = 207 & 0.8 m .
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With the aid of the. fundamental mass ratio —}-;:-1,321 * 0.002,
the mass of the Tr -méson can be established. * This value is
Mo = 2730 £ 11w,

The data obtained in 1951l were found in good agreement with
the present data. (Unfortunately, the mass value of the
)L;meson at thgt‘time was too high, and the results, therefore,
Qere interpreted to show F*= 0.)

Since we have measured directly the cutoff at Emax from our
experiment, our present results are not dependent on some
other mass measurements.

The very good agreement of the mass value of the n-meson
obtained with the assumption of the range energy relation7
gives strong indication that the assumed relation is good
for mesons to this order of accuraéy,

From our present data, we are not able to exclude the possi-

bility of the spin values of 3/2 for the u-meson,

We have been informed of the values f}= 0.6, 0.5 and ~0, obtained in

the recent measurements (each with a different method) from Columbia,

Massachusetts Institute of Technélogy,

L

S 6

~and Los Alamos. As the discrep-

ancies of the f)values are quite serious, during the last five months,

"we have made a close examination of the possible systematic errors that

we might have overlooked. Our present analysis of our data cannot account

for this serious difference in.‘P value,
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