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Bursts of solar radio emission which coincide in time with solar flares are 
occasionally observed over the whole frequency range up to 35,000 Mc/s. The 
purpose of this paper is to describe briefly some bursts observed at Pulkovo 
at wavelength X = 3.2 cm. 

The observations were made with a polarimeter using a 4-meter diameter 
reflector [1, 2] and the large Pulkovo radio telescope [3, 4] with a fan-beam 
diagram about 2 minutes of arc wide. Nine bursts have been recorded with 
certainty during 250 hours of observations since 1957 July, seven of them be
ing identified in time with solar flares. The results of these observations 
are arranged in Table I. The records of polarized flux density are shown in 
Figs. 1 to 4 and in Fig. 6. The record of random polarization flux density is 
also shown in Fig. 6. The flare data were taken from the bulletin Solar 
Data and the Fraunhofer Institute maps of the sun (Fig. 5). 

The drift-curves of the sun through the aerial diagram at the burst 
moments are shown in Figs. 1 and 2. The similar drift-curves taken after the 
bursts are shown in the same figures. The right-hand curve in Fig. 1 is 
their difference. 

The percentage of circular polarization of bursts 5, 7, and 9 was measured 
at the decreasing branch of the intensity curve. The sign of polarization of 
the dominating sunspot group is given in column 9 beside the burst sign of 
polarization. The size of bursts 1 and 8 was obtained by the large radio 
telescope.* The heights of bursts 1 and 5 [5, 6] were derived from the dif
ference between the burst and flare positions, assuming that the burst is 
generated in the region just over the flare. 

The brightness temperatures determined by assuming the burst has the 
same area as the flare are put in parentheses. The identity of these tem
peratures with measured ones in occurrences 5 and 8 justifies this assumption. 
In cases 3 and 6 the percentage of polarization was assumed to be about 10 
per cent while the brightness temperatures were being computed. 

The observations available are not numerous enough for any statistical 
consideration. Nevertheless, some prominent features of the bursts observed 
can be summarized: 

* The recent interferometer measurements were carried out by M. R. Kundu [7]. 
The sizes obtained ranged from 0'8 to 2'5, being in reasonable agreement with our 
results. 
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Remarks: P is for the polarimeter at X = 3.2 cm; LR is for the large Pulkovo radio telescope; 
R denotes right-hand and L denotes the left-hand circular polarization of the burst 
and dominating sunspot group; O denotes optical observations of the flare. The 
area of the flare is given in millionths of the disk. 

1. Most of the bursts were accompanied by solar flares. 
2. The bursts are characterized by partial circular polarization, which 

ranges from 5 to 13 per cent. 
3. If there was a dominating active region that determined the sense of 

polarization of the total solar radio emission, that of the burst corresponded to 
an extraordinary mode of the dominating magnetic field. 

4. The regions were situated in the corona at the height of 0.1 to 0.2R® 
above the photosphere. 

5. No fast radial movements of the bursts were observed. At least in 
the case on 1958 March 3 the velocity measured with the large radio tele
scope was less than 150 km/second. 
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6. The smooth curve with an abrupt growth and an exponential fall is 
typical. The time constants of these exponents ranged from 0™3 to 15m. 

7. The area of the burst does not differ significantly from that of the flare. 
8. The brightness temperature of 106 to 107 °K is usual and it can amount 

to 3 x 108 °K for some outstanding bursts. 
It seems difficult to account for the phenomena observed in terms of plasma 

oscillations. The plasma frequency for centimeter waves corresponds to an 
electron density Ne about 1012, which is hardly possible in the observed emission 
regions. Then the unreal temperature value of around 1011 °K is necessary 
to account for the rather large time constant (about lm) of plasma-oscillation 
damping. 

If we assume that in some small regions of the corona an abrupt heating 
takes place which is followed by diffusion of thermal energy, the observed 
intensity curve would be explained. The quiet appearance of the intensity 
curve and the sign of polarization (an extraordinary mode) are also in good 
agreement with the thermal mechanism assumption. 

The authors are grateful to Professor S. E. Khaikin for helpful discussion 
and some valuable suggestions. 
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