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Introduction

This diagram illustrates all of the major burst types in a typical configuration following a large flare.
It should be noted that it is not common for all of these features to be observed after a flare.
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Observations
WIND/WAVES -

—around the Lagrange point (L1).
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SORO/LASCO :

—around the Lagrange point (L1).

Coronagraph Images

distance

Cl

1.1 to 3 Rsun
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3.5 to 30 Rsun
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Methodology

* Plasma frequency : f=9yn
f: Plasma trequency(kHz)
n : Plasma den5|ty(cm3)

. Using continuity equation : z—’z +V:-(nv) =0

- a_ = 0 by Steady state

—Spherical coordinate : (Rznv) =0 [ - solar wind speed
_ p2 \/_ R : distance from sun to shock(km)
—>R0n01 Rfn =R = Vn RO . distance at tAU(km)
— RN? n: Plasma density (cm3)
N . Plasma density at tAU(R#g)
Reiner et al., 1998
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« Using R~% and R =

a = 9 (18) depending on whether the radio emissionis
generated at the fundamental (harmonic) of the plasma frequency

V . shock speed(km/s)

H. Xie,JOURNAL OF GEOPHYSICAL RESEARCH: SPACE PHYSICS, VOL. 118, 4711-4723, doi:10.1002/jgra.50444, 2013
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Events

Start - Nnd Frequency(kHz) | Flare class
2010/08/07 18:35 19:50 /00-14000 M1.0
2010/08/18 06:05 08/18 07:45 /00-13000 C45
2011/02/15 02:10 02/15 07:00 400-16000 X2.2
2011/08/04 04:15 08/05 17:00 00-13000 M9.3
2011/09/22 11:05 24:00 /0-14000 X1.4
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Haight (R/Reun}

Linear Fit
20110804.041205.w360h.v1315.p298g.
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Summary

» The shock speed derived from low-frequency range is
similar to the observation (e.g., 20110804).

» The large inconsistency between shock and CME heights
may come from the simple assumptions in the
calculation.

 The harmonic Type Il burst event can be included in a
future study.



