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DIFFUSE ECHO BURSTS AT 34 5 MHz
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Introduction

The solar radio bursts during their propagation towards the earth are refracted,
scattered reflected and absorbed The combination of these effects play a role in deter
mining the source size, position, brightness temperature and time profile of solar bursts
at the earth The sporadic radio emission of the sun 1n some cases reveal fleatures
which are called "echo like' These echo bursts occur during periods of decameler
storms Abranin st al (1982, 1984) first reported these diffuse echo bursts at 25 MKz We
present here further observations on these bursts at a frequency of 34 5 MHz

Observations

These bursts were observed with the south arm of the Gauribidanur Radio Teles
cope operating al 34 5 MHz The receiver system 1s a8 multichannel fiiter band spectral
receiver with a Lotal bandwidth of 400 KHz and band separation of 50 KiHz Each channel
bandwidth 1s 1, KHz The time constant used is 10 msec The output of the system
15 recorded bolh 1n analog and digital form

During the perlod t1th to 23rd June 1982, a noise slorm activity was seen at
decameler wavelengths The number of diffuse ¢cho bursts seen during this period 18
large although these bursts have been seen during other periods of activity also Fig 1
shows a typical example of a diffuse echo burst

Frequency Characteristics

The drift rate df/dt of the two elements of the burst were measured from the peak
of the bursl al two frequencles The drift rate of both the elements are of the same
sign The drifl rate can be either +ve or ve The drift of the first eloment varies from
50 KHz to 1 MHz The drift rate of the second element also hes in the same range

The bandwidth of the first element varies from 50 KHz to 400 KH? The bandwidth
of the second element 1s always greater than that of the first element

Time Profile Cvaluation

We measured the time delay AT, between the pesks of Lhe two elements of the
burst The time delay ATy 18 found to vary with the heliolongitude of the sctive region
During the period of observation, a number of aclive regions were seen optically Since
pasition information of the nolse storm at 34 5 MHz 18 not avatlable, the heliolongitude
of the noise storm at 160 MHz were taken from the Culgoora measurements given
by RT Stewart et al (1985) The maximum time delay of 3 8 sec oceur when Lhe active
region s at heliolongitude of 229 and mimmum time delay of 1 B sec occur when the
heliolongitude [s less than 12° In cases where there is a second echo the Lime delay AT:
t1s found to be well correlated with AT with a linear correlation coefficient 0 86 as
shown In Mg 2 The Lotal duration of the burst is also found to be correlated with AT,y
with a linear correlation coefficient aof 0 84 as shown in Fig 3
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Fig.t Typical example of diffuse
echo bursts The time marks are

0632 OB UT 063229 UT at interval of 20 sec
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Fig2 Plet of the Lime delay betweon the primary burst and
the firsl echo versus the tim= delay between the first echo
and sccond echo
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Fig 3 Plot of total duratton versus the time delay
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Discussion

From the drift rate of diffuse scho burst one can calculate the velocity of the
exciter of the burst for the Newkirk's electron density mode!l given by

Nelp) = 42 x 10% x 10* 3%P om 3
the drift rate 18 given by

g% = 87 x 10 2 Bf [4n(0 54)1 MHz/sec

whare B- V/C and f tin MHz For the diffuse echo bursts the average velocity of the
exciter Is 5500 Km/sec Shock waves In the corona have typical velocity of = 600 Km/seo
and only in very few cases reach velocities > 2500 Km/sec The required velooity of
eleclron beam to generate Langmuir waves 1s much tugher than 5300 Km/see Therefore
the exciter may be an lon beam

The 1nstantaneous bandwidth of the echo bursts provides an upper hmit to the
vertical dimension Ar given hy

Av < (dffdr) * AT

The vertical dimension of the first element lhes 1n the range of 3600 Kms to
28000 Kms The second element dimension 18 always greater than 28000 Kms The increase
1n size of the second element may be due to the scattering of the radiation by fila
mentary structures 1n the model of Riddle (1974)

Riddle has computed the time profile at 1 AU resultisng from a short bursl
of 80 MHz emitted from the 78 MHz plasma level, followed by the emission of a similar
burst of 80 MHz {harmome of 40 MHz) from the 40 MHz pla ma level The model radio
echo 18 1n the form of a longer duration low intensity burst preceded by the short dura
tion bur t seen ms a direct ray One can apply this model tn the case of diffuse echo

bursts as they oceur at the second harmonle of the plasma frequency as found by Tsybko
(1984}

The harmome of 17 25 MMz (1e 34 5 MHz) 18 emitted directly towards and awnay
from the observer The emission towards the sun gets reflected from the 34 5MHz plasma
level and reaches the observer as an echo On 1ts way towards the 34 5 Milz plasma
level the rachation encounters rumergus filamentary structures which can increase
the size of the second element and hence the bandwidth

The time delay between the primary burst and the echo 1s given by
AT: = 2(Ry RI/C + Ty

where Rz and R are the coronal heights corresponding to frequency of 17 25 and 34 5 M-z
and T 1s the group delay that a radio wave experlences along the path from Rz to R,
The velue of Tg 18 =1 sec at decameter wavelengths From the maximum value of AT
(4 sec) Rz R1 18 given by 064 Rg which agrees with coronal modsl given by Newkirk
Tha once reflected radio wave can be reflecled again on its way towards the earth If it
encounters electron density irregularities of required density

Conchlusion
The slow drift rate of the diffuse echo burst shows that the exciting agent may

be on lon beam The Iincreased bandwidth of the second element can be due to the
scattering by the density irregularities



Diffuse Echo Bursts at 34 5 MiHz 221

Acknowledgements

I am grateful to Prof ChV Sastry for his valuable guidance and Dr G Thejappa
for many helpful discussions

References

Abranin, E P, Bazelyan L L Zaitsev, VV, Rapoport, VO and Tabyko,Ya G 1982, Solar
Phys 78 179

Abranin, £ P, Bazelyan, L. L, Zaitsev, V V¥, Rapoport, ¥ QO and Tsbyko,Ya G 1984, Solar
Phys 2 383

Riddle, A C 1974 Solar Phys 33, 153

Stewart, R T, Eason, MC, Heisler, L H 1985 Proec ASA, 6(2) 231

Tsybko Ya G 1984, Solar Phys 92, 299



