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- Two questions:

- Origin of type Il radio bursts?: Blast wave or
piston driven?

- Nature of band-splitting?

- Very few spatially —resolved observations of
type Il bursts at high frequencies, close
enough to flare sites and onsets of eruptive

features
(Zimovets et al., A&A in revision)



A piston driven coronal shock (with type Il emission) t
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-Characteristic velocity of hot plasma: 500 km/s

- Characteristic velocity of the LE of surrounding warm plasma: 1100 km/s

- LFC type Il emission just above the warm eruptive plasma but characteristic velocity of
the LFC type Il source 2200 km/s

- LFC and HFC sources launched from the vicinity of the HXR source

but positions closely related to the position of the LE of the erupting plasma

Blast wave or piston driven?

two strong evidences in favour of the piston-driven shock wave scenario:
location of the type-Il burst sources above the apex of the eruptive plasma leading edge
same propagation direction of the type-Il burst sources and the erupting plasma apex

But: how to explain the difference between the velocity of LE and the velocity of the shock?

Propagation of a shock wave in a non uniform, stratified corona, including dense loops
e See numerical simulation by Pohjolainen et al. (2008); Pomoell et al. (2008, 2009):
the shock wave can propagate faster through the corona than its driver .
 The shock front is strongest near the leading edge of the erupting plasma.



Nature of the band-splitting?
Scenario 1:

Coherent radio emission simultaneously generated
ahead and behind the shock front (upstream and
downstream regions)

(Smerd, 1974)
Scenario 2:

Different parts of the shock wave front simultaneously

encounter coronal structures of different physical

properties (McLean, 1967)



Nature of the band-splitting?

* |nthe present case, the observations rather support
scenario 1:

e (LFC) source is located above (HFC) one,

 HFC source fills almost all the space between the
LFCsource and the leading edge of eruptive plasmas

View from the north pole

(1)) shock wave, (2) LFC source (3) HFC source, (4) turbulent magnetosheath,
(5) warm (T = 1 - 2 MK) plasma rim (6) its leading edge, (7) hot (T 10 MK)
erupting flux rope



Nature of the band splitting

e Upstream and down stream radio sources

e How to generate plasma waves in the downstream region?
Usually not observed in in situ measurements (Bale et al...)

e Still some observations of radio emissions downstream of
interplanetary shocks (Hoang et al; Moullard et al.)

* |Inthe downstream region, potential electron acceleration in
the magnetosheath behind the shock

Other observations?

Simulations of electron acceleration
in the downstream region?




