
of 22 April 1976 (β/β Θ = 56.2) and 3 May 1976 (R/Ro

= 46), when intense large-scale inhomogeneities (/=2. 5
• 10'4-3.10"3 Hz) were observed, were considered sep-
arately. In these days, the spectral density was higher
than in the other days, but the power-law dependence
with β = - 2.93 ± 0.23 was preserved in the frequency
range 2.5 · 10"4 «/« 0.25 Hz (dashed line 2 of Fig. 2),
and if its high-frequency part 4·10'3 «/«0.25 Hz is con-
sidered separately, then β = - 2.69 ± 0.16.

Finally in the measurement runs from 24 May through
31 May 1976 (κ/β Θ = 25.6-18.5), fluctuations withfre-
quencies/=8xl0"3 to 2.5 Hz were registered. The
spectral density of the inhomogeneities was much higher
than in the considered cases, particularly in the 4 · 10"z

«/« 2.5 Hz band (dashed line 2 and the points near it on
Fig. 1). The corresponding exponent of the polynomial
is β = -2.34±0.47. In this measurement cycle, a ten-

dency is noted for the spectral density of the high-fre-
quency fluctuations to increase and for the coefficient β
to decrease when the radio-communication path ap-
proached the sun. It is thus seen from Fig. 1 that all
the experimental points obtained on 31 May 1976 lie near
the line 1, which is the average for the entire cycle, and
the corresponding value of the coefficient β for this run
of observations is /3 = -2.17±0.41.

Thus, the results of our measurements show that the
spectrum of the inhomogeneities of the near-eolar plas-
ma in the region R = (76-18.5)ΛΘ has a power-law varia-
tion in the frequency band 10' 4«/« 2.5 Hz, with a spec-
tral exponent Ρ=-/3 + 1»3-4 close to the value Ρ^ = 11/3
for the classical Kolmogorov spectrum. As the sun is
approached, the spectral density of the inhomogeneities
increases, particularly in the region of the high-frequen-
cy fluctuations.

V. A. Khoze. The heavy lepton τ* in e*e~ annihilation.
The paper deals with the presently available weighty ex-
perimental indications1'~4] that pairs of new heavy
charged leptons with mass M~ 1.9 GeV are produced in
e*e~ collisions at energies 3 . 8 « £ « 7 . 8 GeV. The most
typical expected (e.g. ,C5~7]) and observed'1"43 properties
of these new objects are discussed together with their
possible theoretical status, and with the problem of their
coexistenceC8] with the recently observed charmed quarks
within the framework of the e*e~ annihilation.

Perl, Feldman, et al. of Stanford University and of the
Lawrence Laboratory at Berkeley (the SLAC-LBL group)
have observed with the SPEAR setup in 1975 the first in-
dication of production of a heavy lepton, which they
dubbed τ(τρντον) i. e., the third charged lepton.

According to standard theoretical estimates (e.g.,C 5~7 ]),
the τ lepton is expected to have the following properties:

a) Relative probability B,« 0.2 of decay via a pure lep-
tonic channel.

b) Relative probability £(1) = 0.85 of decays with pro-
duction of only one charged particle.

c) Strong suppression of decays in a state with strange
particles in the final state.

d) Lifetime T~2xl0" 1 3 sec.

The production of a pair of r leptons in e*e~ annihila-
tion should take place mainly in states with two charged
particles.C 7 ]

For e*e~ collisions, a large volume of data has by now
been accumulated on the production of anomalous (i .e.,
not explainable by any of the known phonon mechanisms)
pairs β*μτ, μ*χτ> β'χ* (χ*) is a charged particle). Be-
sides the SLAC-LBL group, c l ' 3 ] anomalous events have
been distinctly observed by the DASP and PLUTO
groups"3 with the DORIS installation (Hamburg, W.
Germany).

All the observed properties of the anomalous events,
particularly the spectra of the secondary leptons, the
angular distributions, and the production cross sections
are in good agreement with the assumption that they

stem from the decays of a heavy lepton with M^ 1.9
GeV, which enters in the left-hand charged current to-
gether with a massless (new?) neutrino. The experi-
mental values of β(1) and B, are also in good agreement
with the theoretical expectations.

The contemporary data seem to exclude completely the
possibility of τ' having the lepton number of μ*, μ", or e*.

Additional indications in favor of the hypothesis of
T*T' pair production in e*e" innihilation follow from an
analysis of the aggregate of the inclusive characteristics
of this reaction." 1

There are at present no known facts to contradict this hy-
pothesis, nor is there any simple explanation of the en-
tire aggregate of the data.

Among the principal questions in experiments on e*e~
annihilation is that of the measurements that must still
be performed to confirm finally the heavy-lepton hypoth-
esis and to establish reliably the properties of this par-
ticle. This problem is dealt with a large number of pa-
pers (e.g., C 9 ' 1 0 ] ) .
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