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I. Summary of Data Analysis

A statistical analysis of Clark Lake microbursts was performed using
a data base consisting of ~ 100 bursts. The results are: (1) Micro-
burst sources are well correlated with coronal streamers and active
regions. (2) The geak brightnegss temperature (Tb) of the microbursts is
in the range 6 x 10° K to 6 x 10! K (see Fig. 1; see also Kundu et al,
1986; White et al, 1986; Gopalgwamy et a11 1987) whereas it is quite high
for normal type III bursts (10’ < T, < 10°° K - Dulk and Suzuki, 1980).
(3) The source size varies over a wide range of 5.5 - 10.5 arc min at
73.8 MHz, 8.5 - 13.5 arc min at 57.5 MHz, 10.5 - 16.5 arc mins at 50 MHz
and 12.5 - 22.5 arc min at_§8.5 MHz. (4) "The drift rate lies maig%y in
the range 4.5 to 6.5 MHz s ', with an average value of ~ 5.5 MHz s '.

II. Interpretation and Discussion

Most of the existing type III models consider the coherent emission
of plasma waves by electron beams due to two-stream instability. Here we
study both coherent and non-coherent emission of plasma waves by the
electron beam in relation to microbursts. The intensity (I) of plasma
waves emitted from a uniform plasma layer of thickness L can be approxi-
mated as: I = a/u where a is the emissivity of the plasma waves and p is
the absorption coefficient which is the sum of collisional (m,,q 1), beam
(ub which is negative since it is growth) and Landau damping by ambient
electrons g, The up, can be obtained by calculating the distance that a
plasma wave can travel in smoothly varying corona before it is effectively
Landau damped. Using the spontaneous emission due to the electron beam
distribution, we obtain the total energy density of plasma waves from I
as:

W/ngTe = 2 x 1072 ny/ng 177 (1

where Y is the effective damping due to all the above effects; ng, n, are
*On leave from Indian Institute of Astrophysics, Bangalore, India.

521

E. R. Priest and V. Krishan (eds.), Basic Plasma Processes on the Sun, 521-522.
© 1990 IAU. Printed in the Netherlands.

https://doi.org/10.1017/5S0074180900088574 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900088574

522

background and beam electron densities; T, is electron temperature. If
the radiation is at fundamental plasma frequency due to Rayleigh
scattering, the brightness temperature TB is obtained as:

13 1

nb/ne = (2)

T, = 6.0 x 10 Y

B
T reaches maximum when growth balances collisjonal damping. At this
threshold of nb/ne = 9.2 x 10'9, TB =1.2x 10 . TB is plotted as a
function of density in Fig. 2. As nb/ne approaches the threshold, TB
rises sharply. It is also clear that the entire brightness spectrum of
microbursts can be explained by the spontaneous emission mechanism. Thus
the microbursts are due to spontaneously emitted electron beams in the
range of densities 0.5 x 10°° & ny/ng $ 1 x 107° with Vy = AVy = 0.2 c;
the normal type III bursts are entirely in the coherent regime of Langmuir
wave emission (see Thejappa et al 1989 for details).

Illl‘lll‘lllllllllllllll Illll'llllllllllllTlllll
i 7 12—
C 1]
. l_
10 - —
L 7
H N ]
© B |
b ° B 7
é § i ]
2 ioer 4
i - [
& LL 1
i 1]
2| 4
i ]
I_IlllllllllllllllllIIII|II|T
S5 6 7 8 9 1
nb/ne*e(-8)
Fig. 1. Distribution of Fig. 2. Brightness temperature as a
brightness temperature. function of beam density. The region

to the right of the dotted lines
corresponds to coherent emission.
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