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WHISPER measurements onboard four Cluster satellites during several Earth’s bow
shock crossings showed the presence of two types of high frequency electrostatic
waves in the electron foreshock region: Langmuir and downshifted waves with the fre-
quencies between electron and ion plasma frequencies. The downshifted waves were
observed upstream of the shock front and they grow up just in the vicinity of the for-
ward edge of the whistler precursor wave train. An analysis of electron distribution
function did not reveal unambigoulsly any signature of a high energy beam, however,
it showed the presence of the loss-cone type distribution function. We performed a
theoretical study of instabilities related to such a kind of distributions and found that
the two wave modes can be simultaneously generated. An estimate of the saturation
level of the waves gives characteristic amplitudes which are similar to observed ones.


