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AN activity with half-life T =1.17 hours, attrib-
uted to Tell’, was obtained when irradiating anti-
mony with high energy protons.! Some informa-
tion about the gamma spectrum of Te!!? was also
obtained during investigation of Te!!®, ) but was
not published owing to its preliminary nature.

The isotope Te!!” was identified from its daugh-
ter isotope Sb!" (T = 2.8 hours, E, = 0.16 Mev)
and obtained from the reaction Sn“ll(a, n) Tell?
by irradiating in a cyclotron a target enriched in
Sn!* (to an abundance of 57%) with alpha par-
ticles possessing an energy of about 21 Mev.

The Tell” was chromatographically separated
from the irradiated target in an anion exchange
column containing a 0.1 N solution of ammonium
oxalate. The half-life of Tem, measured by a
scintillation spectrometer and an end-window
counter, was found to be T = 1.1 + 0.1 hours.

The gamma spectrum of Te!'? was measured
on the scintillation spectrometer and the following
gamma lines were found: 0.71, 0.93, 1.10, 1.27,
1.42, 1.70, 1.98, 2.3 Mev, and annihilation radia-
tion. The total intensity of all gamma transitions
is about 0.3 of the intensity of the 0.71 Mev
gamma line.

The positron spectrum of Te™'' was studied on
a twin-lens spectrometer.t® The end point of the
spectrum is 1.80 + 0.07 Mev, its Kurie plot is a
straight line. Electron lines 0.690 + 0.003 Mev
and 0.719 + 0.003 Mev were found in the conver-
sion spectrum; these were identified as the K
and L conversion lines of the 0.720 + 0.004 Mev
gamma transition. The ratio K/L = 8.3 = 1.0.

The intensity of the 0.71 Mev gamma line is
approximately twice that of the annihilation radi-
ation. If we assume on theoretical grounds that
the ratio of the probability of positron decay to
that of K capture is on the order of 1, then for
the B* transition log 7f = 4.3 and we may con-
clude that the B* transition is allowed. The in-
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ternal conversion coefficient for Ey = 0.72 Mev,
calculated under the assumption that the positron
decay proceeds to this level, has the value ag
=3 x 1073, A comparison with the theoretical
value of ak for this transition at Z = 51 allows
us to conclude that the transition multipolarity

is M1 or E2.
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l];IHE intensity of the gravitational radiation that
arises on excitation of the characteristic longi-
tudinal elastic vibrations in a body of cylindrical
shape is relatively larger than for other macro-
scopic mechanical radiators.t!! If one synchro-
nously excites the characteristic longitudinal vi-
bration with amplitude of fractional elongation £
=10"% in n = 2 x 10% identical cylinders of cross
section S = 10* cm?, density p = 5.5 g/cm?, and
speed of sound in the material of the cylinders
vs = 4 x 10° cm/sec, the power loss to gravita-
tional radiation is ~ 1072°w.[L2] For this case it
is necessary that the axes of the cylinders, along
which the elastic vibrations are excited, be paral-
lel, and that the cylinders be located at distances
small in comparison with the wavelength of the
radiation (the radiated power is proportional to
n?). The total power losses in the excitation of
such a system are ~ 10w at frequency 108 cps.
We note that to register or measure an elec-
trical or mechanical signal with power 10™2%w
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under ordinary laboratory conditions is extremely
difficult. This is due to the fact that the main ob-
stacle in principle to the registration of weak sig-
nals is thermal noise. For a sinusoidal signal of
known phase and frequency the minimum power
that can be detected with reliability o is given by

(1)

Here T is the absolute temperature of the source
of the signal, k is Boltzmann’s constant, T is the
time of a single measurement, m is the number
of measurements, 0 (a, m) is the tabulated relia-
bility index of the result for a set of m measure-
ments, « is the degree of reliability of the result
of the measurements, and M is the ‘‘quality fac-
tor’’ of the measuring apparatus as a whole. For
an ideal measuring apparatus M = 1. Let us take
an example based on experimental data:'®! for o
=0.990, T=300°K, Tm =6 X 103 sec one would
detect a power of 4 X 10™%w, which corresponds
to M ~ 5. Assuming that 7m can be increased to
6 x 10° sec (about 8 days) and M ~ 1, we get
Pmin = 1072 w. Thus if there should exist an ac-
ceptable device that completely absorbed the gravi-
tational radiation, it would be possible to accom-
plish the detection for the example given above.
Owing, however, to the extremely weak interaction
of gravitational radiation with matter, it can be
shown! that to detect the absorption (that is, the
conversion into other forms of energy) a power
102 to 10'® times the value of 1072 w would be
required.

There is a possible type of indirect experiment
for the detection of gravitational radiation by the
use of the radiating system described above. Let
us suppose that we have at our disposal two groups
of n identical cylinders, placed close together and
with their axes parallel. If we excite vibrations in
these groups of cylinders in synchronous phase,
then, as has been indicated, the power of the gravi-
tational radiation will be about four times that
from one of the groups. If, on the other hand, we
excite the vibrations of the two groups with oppo-
site phases, without changing the distances and
orientations, then there will be only the octupole
radiation, which is much smaller than the quadru-
pole radiation from a single group. Thus by
changing the phase shift of the vibrations in one
group of cylinders by m, one can cause synchro-
nous changes of the radiative losses from the sec-
ond group. For the values of S, n, &, p, and vg
given above the depth of the modulation of the power
expended in the excitation will then be 2 x 10725 w.
Such a direct effect of modulatian of the power can
be measured. The minimum value of the depth of

Pmin == ‘.’kT03 (ot, )‘71) M /‘t(m J— 1).
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modulation that can be measured can be calculated
by means of the relation (1), since the frequency
and phase of the modulation are fixed for the ob-
server.

By changing the mutual orientation of the cyl-
inders one can produce a supplementary control
modulation, by using the well known directional
pattern of quadrupole radiators.

In arranging the experiment, careful electro-
static and acoustical screening of the two groups
of cylinders is necessary.

One can use as the material for the cylinders
the ferroelectric substance BaTiOj, and can pro-
duce the excitation of the vibrations by means of
an alternating voltage, using the inverse piezo-
electric effect. If one determines the depth of
the modulation of the power associated with the
radiation in one group of cylinders by detecting
the amplitude of the voltage applied to the cylin-
ders synchronously with changes of phase in the
other group, then besides the ordinary thermal
noise there are large additional disturbances
owing to amplitude fluctuations of the supply gen-
erator and the amplifying systems. According to
the results of Bershtein¥ and Malakhov,[® for
excitation of a system of cylinders at frequency
10% cps, with phase modulation at frequency 103
cps and power 108w expended in the excitation,
one must expect that the spectral density of the
power associated with the amplitude fluctuations
will be 107°— 10" w/cps, which is equivalent to
a noise temperature T ~ 3 x 1013°K. Therefore
it is necessary to use narrow-band symmetrical
band-elimination filters at frequencies 10% + 103
cps with total attenuation of the order of 110 to
130 db. This should lower the noise temperature
to ~ 300°K. The filters must be connected between
the amplifier stages and between the amplifiers
and the supply generator.

For the values that have been given, radiated
power 10~% w, power expended in excitation 108w,
at excitation frequency 108 cps, and ¢ = 1075, the
volume of BaTiO; required is ~40 m?3. Owing to
the fact that the power of the gravitational radia-
tion is proportional to n2S%:% and the expenditure
of power in the excitation of the vibrations in the
system is proportional to nsgz, one can decrease
the amount of power expended for the same radi-
ated power by decreasing ¢ and increasing S or
n, i.e., at the expense of an increase of the volume
of the system.

The writers express their gratitude to Profes-
sor V. V. Migulin and S. A. Akhmanov for helpful
discussions.
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F ROM a measurement of the asymmetry coeffi-
cient of the angular distribution of neutrons from
the reaction

Wor A-> A 4 n 4w (1)

evidence about the nonconservation of parity and
about the components of the weak interaction be-
tween a u -meson and a nucleon can be obtained.
For the case of parity nonconservation, the angular
distribution of the neutrons emitted by the nucleus
in the direct process, bypassing the compound nu-
cleus stage, is of the form

@)

where & is the asymmetry coefficient of neutron
emission on capture of fully polarized p~ mesons

by the nucleus, a coefficient dependent only on the
interaction constant of a y~ meson with a nucleus;
Py, is the residual polarization of the u~ meson in
the K orbit of the mesic atom: B (Ep) is a coeffi-
cient that takes the nuclear properties into account;
E, is the energy of the emitted neutron and @ is
the angle between the spin direction of the y~ meson
and the direction of emission of the neutron.

N(E., 0)~ 14 acost,  «- PB(E.)Q,
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In the present note we report on preliminary re-
sults of measuring the asymmetry coefficient & on
absorbing u~ mesons in calcium. g~ mesons with
momentum 250 Mev/c (from the synchrocyclotron
of the Joint Inst. for Nuc. Res.) were brought to
rest in a calcium target of thickness 12 g/cm2
placed in a magnetic field. The neutrons were re-
corded for 0.67 usec, allowing 0.1 usec after the
passage of a u~ meson, by a threshold scintillation
layer detector, insensitive to y quanta, similar to
that described by us previously.[?

Evaporated neutrons could be excluded from the
count by choosing a 7-Mev threshold of neutron
counting, and only neutrons from the direct proc-
ess were detected with sufficient efficiency. The
background of chance coincidences was measured
simultaneously with the effect, with the same en-
ergy threshold.

A telescope of three scintillation counters re-
corded the disintegration electrons on stopping u~
mesons in calcium in order to determine P,. The
asymmetry in the angular distribution of neutrons
and disintegration electrons was measured by the
method of spin precession of a y~ meson in a mag-
netic field, counting for two opposite directions of
the magnetic field.

In spite of the four-layer magnetic shielding
there was a slight influence of the coil magnetic
field in the presence of the leakage field of the
accelerator on the amplification coefficient of the
photomultipliers of the neutron detector (FEU—24),
which was equivalent to a change in the working
threshold by (2.95 + 0.11)%. The effect of the field
was carefully measured, and taking this into ac-
count we found

Aca = Py PP Boc, = — (0.067 & 6.022). (3)

where Py = 0.96 and Pp = 0.94 are coefficients
that take account of the recording of an insignifi-
cant fraction of vy quanta and evaporated neutrons
produced in the capture of a u~ meson; B is the
mean of the quantity 8 (E,)!'] averaged over the
recorded part of the spectrum of primary neutrons
and Py =0.135 + 0.019. From this &y = — (0.93
£ 0.33).

As a control experiment we measured Apj for
u~-meson capture in aluminum, where there is no
asymmetry in view of the complete depolarization
of u~ mesons.’®? The measurements gave A,
= —(0.015 = 0.015).

There have recently been reports4® on the
measurement of the asymmetry of neutron emis-
sion on the capture of u~ mesons in magnesium
and sulfur. The authors limited themselves to
presenting the value of A and did not take the re-



