LONG - PERIODIC SIGNALS IN THE 8 MM SOLAR RADIO EMISSION
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ABSTRACT. Using the Helsinki University 14 m radiotelescope at 8 mm wave-
length 10 hours time series of quiet Sun radioflux from 5 different areas are
analyzed to search for long-periodic signals. Significant components with pe-
riods near 260 min, 160 min and 90 min exist. The amplitude of the 160 min
period varies along the 5 positions significantly. The results are discussed
in terms of g-modes. The 260 min and 90 min period can quantitatively be ex-
plained by the rotation of the supergranulation pattern through the beam.

JQJIONEPMOIVMMECKME KOJIEBAHMSI B PAAMONBJIVUEHMM COJHOA HA BOJHE 8 MM: Ilpu-
BelleHH DesMABTATH aHAAN3& HaCAUAeHMA BpPeMeHHHNX PAMOB PaIMONSAYUEHUA B IAUTEAb-
HocTn 10 4acoB ua 5 pasauurux obaacTeit cnokolinoro Coxunpa. Bbeueanue paznn OHJIAM
OoAy4YeHH Ha 14-MeTDOBOM paguMoTeseckone XeAbCUMHCKOTO YHMBEPCHTETA HA IJIMHE BOJ-
Hu 8 mM. Hafilenw nocToBepHNe KOMINOHEHTH C HepuoZaMu oKoao 260 mun, 160 MuH M
90 MuEyT. AMnauryna xoxeS@Hui c nepuoloM 160 MMUH M3MEHSeTCS B SABUCHMOCTH UT
nozoxenus obaacT¥ Ha Aucke. [loZyueHHNE DeSHABTATH MHTEPNPETHPYDTCH KAK ¢ ~MOIH.
HozeGanusa c mepuomamu 260 u 90 MMHYT KOAMUECTBEHHO MOXHO OOGBACHUTH BpAmeHMEM
CyneprpasyaAsluyu uepes IUarpaMMy.

DLHOPERIODICKE SIGNALY V 8 MM RADIOVEJ SLNECNEJ EMISII: Casové rady ré-
diového Ziarenia, ka¥dd o trvan{ 10 hodin boli analyzované pre 5 rdznych ob-
lastf pokojného Slnka. Jasové rady boli ziskané na 14 metrobom rédiovom dale-
kohTade Helsinskej Univerzity. Zistené boli vyznamné zloZky s periddami 260,
160 a 90 mimit. Amplitdda 160 mindtove] peri6dy sa menf v zévislosti od polohy
na disku Slnka. Ziskané vysledky sd interpretované ako gravitainé viny (g-mo-
des). Oscilécie s periddou 260 a 90 mindt mbé%u byt kvalitativne interpretované
ako ddsledok rotdcie supergranulérnej siete cez smerovy diagram pristroja.
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1. OBSERVATION AND STATISTICAL ANALYSIS

During the past decade, global oscillations of the Sun have been detected
in the range 3 - 370 min from Doppler measurements and records of irreadiance
fluctuations. They have been applied to test and improve the theory of the so-
lar interior (Fossat, 1985). Some authors have been confidermed the existence
of such long-periodic oscillations in solar radio emission, too (cf. Efanov
et al., 1983).

Using the Helsinki University 14 m radiotelescope at 8 mm (beamwidth 2.47)
on August 9, 1983 the solar radioflux was observed at 5 solar areas, whose
centers lay from the equator along the central meridian to the South, and at
a off-sun position sequentially with a duration of 5 min per cycle.

After correcting daily variations of the apparatus we apply the techni-
ques of maximum entropy spectral astimation, iterative sine-wave fitting and
a stable regression analysis of the autocovariance function to the records
(Krths, 1985) which provide the following periodic components significantly:

- periods of about 260 min and 90 min occur for all 5 solar positions

- the 160 min period exists at the positions 2 snd 4, only

- the are non of the above mentioned periods present in the off-sun area re-
cord.

.

2. DISCUSSION

First, we discuss our data in terms of g-modes. Assuming a relationship
between such signals in radio emission and optical measurements, as proposed
by Efanov et al. (1983), we can compare our results with the other ones (de-
tected by Delache and Scherrer, 1983 and Severny et al., 1984).

The 260 min period can be interpreted as an average of some g-modes in
the range 250-265 min deduced from the Doppler data.

The strong amplitude variation of the 160 min period seems to give some
indications of g-modes with a higher degree ¢ than considered to-day. From the
geometrical arrangement of the chosen areas we yield 1 = 5.

Next, we consider the possible influence of the rotation of supergranula-
tion cells through the beam. According to the explanation by Worden and Simon
(1976 ) in velocity records, we take the characteristic scsles of the supergra-
nulation network in the radio emission given by Kundu et al. (1979) which in-
duce our periods of 90 min (width of the bright network of 11 000 km) and 260
min (cell spacing of 32 000 km). The amplitudes of these components deduced
from the network to cell contrast are of the same order as those estimated
from ourrecords.

The presented results which base on a short observation and on some con-
Jectures have to be checked using further and longer non-full disc measurements
in the optical and in the radio range.
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