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Outline

* Introduction to type-II solar radio bursts

* Cluster-WIND observation of a CME driven
fast interplanetary shock
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Type-II Radio burst
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Radio waves Langmuir
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Cluster-WIND observation of a
CME driven interplanetary shock
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Shock characteristics

e V =740 *[0.9 -0.3 0.3] km/s GSE
e quasi-perpendicular 6 =80 degrees and

* supercritical, Alfvén Mach number 5.6
e B /Bup =N /nup = 3.8

down down

* The shock ramp scale is ~0.2 sec, ~150 km
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Transition radiation

* Energetic electrons cross :
density irregularities and

generate radio waves v,
o frv 1.2—1.3fp for 500 keV

electrons

* Radiation mechanism require
small scale (~tens of km)
density irregularities
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Schematic
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Conclusions

* WWe observe type-II source region located in
the at the ramp of a fast interplanetary shock

* Observations cannot be explained by the
conventional model

* The transition radiation can be an important
physical mechanism for generation of radio
waves at shock fronts and it must be
considered in addition to other mechanisms

* More detailed theory needs to be developed
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