
Whistler instability driven by the suprathemal electron deficit in the solar wind
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The suprathermal deficit is more pronounced in examples
(b) and (c) coinciding with whistler waves.

Cyclotron resonant velocity matches the position of the 
deficit in the velocity space.

VDFs in every energy bin are 
scaled between the values 0 and 1.

VDFs are normalised with the cut 
along the perpendicular direction.
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The instability mechanism

Resonant electrons following 
the quasilinear diffusion paths either 

Cyclotron resonant velocity

gain energy          loose energy.or

damping             growth.
This results in 
quasi-parallel whistler wave or

Without                With the suprathermal deficit

Curves of 
equal energy in the 

plasma frame

wave frame

1 -EAS     and     field of view in the spacecraft frame1 2

Electrostatic Analyser System (EAS)
in burst mode (BM) only samples 2 elevation bins 
corresponing to mangetic field positive and negative direction.

+B

-B

Bi-Maxwellian fits to the core 
and the halo

Data analysis - snapshot waveforms (SWF)

Enhanced B field fluctuations are circularly polarised quasi-parallel waves, 
propagating in +B direction.
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Pitch-angle gradient -
example (b)

Electrons following the 
diffusion paths loose energy, 

which corresponds to scenario (b).
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The pitch-angle gradient for the 
electrons with velocities close to 
vcyclo is negative (blue)
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Data analysis - 
electron VDFs

Fields and plasma properties 
during the presented interval
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VDFs averaged over the selected subintervals

Diffusion paths

-Bazimuth

+Bazimuth

+Belevation

Strahl electrons nicely 
follow the magnetic 
field direction

EAS 1 elevation deflection 
corresponds well to the 
magnetic field direction
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vPICO by Kretschmar el al.More details about whistler waves observed by SO: 

vPICO by Owen et al.

vPICO by Colomban et al.

More details about SWA-EAS observations:

Sun

EAS 1 BM data in the instrument frame
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