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Using Cluster spacecraft data, we present simultaneous 
observations of whistler waves and associated electron 
velocity distributions from the Earth’s plasma sheet 
during a substorm. The observed whistler waves are right-
handed circularly polarized waves propagating quasi-
parallel to the ambient magnetic field with frequency 𝑓𝑓 <
𝑓𝑓𝑐𝑐𝑐𝑐, where 𝑓𝑓𝑐𝑐𝑐𝑐 is the electron cyclotron frequency. These 
whistler waves are associated with the density humps and 
magnetic field depressions and play a significant role in 
transporting the energy to the ionosphere. The 

observations of electron velocity distributions exhibit a 
flat-top nature at low energies, accompanied by a high-
energy tail, suggesting that strong electron heating occurs 
in the parallel direction. The observed flat-top 
distributions are fitted by the generalized (r,q) distribution 
function and the distributions with high energy tails are 
fitted by the kappa distribution. 
 

 
References 
[1] Qureshi M. N. S., H. A. Shah, G. Murtaza, S. J. 
Schwartz, F. Mahmood, Parallel Propagating 
Electromagnetic Modes with Generalized (r,q) 
Distribution Function, Phys. Plasmas, 11, 3819-3829, 
2004. 
[2] M. N. S. Qureshi, Warda Nasir, W. Masood, P. H. 
Yoon, H. A. Shah and S. J Schwartz, Terrestrial lion roars 
and non-Maxwellian distribution, J. Geophys. Res., 119, 

10059-10067, 2014. 
[3] M. N. S. Qureshi, Warda Nasir, R. Bruno and W. 
Masood, Whistler instability based on observed flat-top 
two-component electron distributions in the Earth’s 
magnetosphere, MNRAS, 488, 954-964, 2019. 
 
 
 
 
 

 


