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difference was detected at twice the frequency (40 Hz)
and calibrated in units of the intensity at the center of
the disk.

The power spectrum constructed from the 1977 obser-
vations (32 days, total of about 152 hours of measure-
ment) indicated that one of the strongest peaks lies in
the region of 160*. Further, real-time (UT) averaging
of all of these measurements also brought out a distinct
1601" periodicity of the differential ("center-to-limb")
signal δ = Δ/// with an amplitude of =2.5 ·10"4 (see fig-
ure; a sinewave with a period of 160m has been drawn
through the points by least squares). This gives a ±1°
variation of the effective temperature and is consistent
with data from the optical region of the spectrum.6 The
average IR brightness curve for the period 160".010 is
given in Fig. 1 of Ref. 7.

Thus, our result indicates that the IR brightness fluc-
uations with the 160™ period of the sun's pulsations are
real.

A new result was recently obtained by Eryushev et

al., who made a series of radiobrightness measure-
ments at wavelengths of 1.9-3.5 cm on the RT-22 ra-
dio telescope in 1977-1978. Here again, the relative
("center-to-limb") signal was found to fluctuate with a
period of 160"1 and a radio-flux amplitude Δ///=10"3,
which corresponds to ±10° radiotemperature variations.

The observed periodic (160™) variations of emission
from the sun's upper photosphere and chromosphere
are apparently due to deviations from adiabaticity as
the waves propagate in these layers, a possibility that
Hill et al.s feel merits serious attention.
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S. V. Vorontsov and V. N. Zharkov. The theoretical
spectrum of the sun's oscillations. A large volume of
new experimental data has now been accumulated to
support the authenticity of the observed 160-minute so-
lar oscillation.1 Identification of this period with the
theoretical oscillation spectrum of the contemporary
sun model has come up against major difficulties.2·3

Thus, the periods of the radial oscillations are shorter
than an hour. Dipolar oscillations could not be record-
ed in Crimean Astrophysical Observatory experiments.
In the quadrupole oscillation spectrum, the 160-minute
period falls in the range of periods of high g-modes.
Then, in order to explain the 160-minute period in
terms of one of the higher gravitational modes (gl0 or
gu), it is necessary to explain a mechanism that would
result in excitation of only one of a whole series of os-
cillations of similar structure and periods. A more
natural possibility for identification of the 160-minute
period can be proposed, but it requires modification of
the contemporary model. This possibility was long
overlooked because of certain shortcomings of the gen-
erally accepted scheme of classification of theoretical-
spectrum oscillations into p, f, and g modes.4 This
classification applies well to polytropic models, for
which, indeed, it was proposed by Cowling.5 In the
contemporary detailed model of the sun 6 · 7 , the polytro-
pic exponent changes stepwise from about 3.4 in the

interior radiation region to 1.5 in an extended external
convection zone. For this model, an oscillation that
differs sharply from other ^-modes with similar per-
iods appears in the spectrum of higher g--modes with
numbers « > 4 . In this oscillation, the maximum am-
plitudes are concentrated in the external regions of the
sun, and the amplitudes in the internal regions are very
low. The existence of this preferred mode among the
g--modes with similar periods means that even with
equal energies, this mode will produce incomparably
greater amplitudes at the surface than other g-modes.
The possibility that such a preferred mode may exist
in the theoretical spectrum is easily understood if the
classification problem is regarded from the standpoint
taken in the theory of the Earth's natural oscillations.
For a model with a discontinuity in the radial distribu-
tion of material parameters, there are two types of.os-
cillations; oscillations of the outer regions and core os-
cillations . The high period of the fundamental frequen-
cy of the outer-region oscillations then lies among the
core-oscillation periods. On continuous smoothing of
the discontinuity, the core oscillations become gravita-
tional g-modes. Thus, the spectrum of the outer-re-
gion oscillation periods overlaps the period spectrum
of the internal gravitational oscillations. In the range
of periods where this overlap occurs, the oscillations
will be of mixed nature. The mixing decreases with
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increasing number η of the oscillation, since the outer-
region oscillations are strongly displaced toward the
surface. For the contemporary sun model, the outer-
region fundamental is clearly distinguished in the spec-
trum of g-mode periods beginning with « = 6. For the
quadrupole oscillations (w = 2), however, there is less
mixing, and this gives a whole set of similarly struc-
tured g-modee with comparatively high amplitudes at
the surface. Thus, explaining the 160-minute period
as the fundamental quadrupole period of the outer re-
gions eliminates the need to find a resonant-excitation
mechanism; however, this explanation requires modi-
fication of the present model.

Because of Coriolis forces, the spatial pattern of the
oscillations should precess slowly in longitude and lati-
tude in the direction opposite to the sun's rotation. The
precession angular velocity is determined by the eigen-
functions of the oscillation. Calculations indicate that
because of this effect, the shift-pattern rotation of the
outer-region quadrupole fundamental should lag the ro-
tation of the oscillating sphere by twice as great an

amount for an observer in an inertial coordinate frame.
Then interpretation of the 160-minute period as the
outer-region quadrupole fundamental could provide a
natural explanation for the observed 27-day cycle in
the amplitude of the 160-minute oscillation.
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