
INSTITUT FÜR WELTRAUMFORSCHUNG

IWF.OEAW.AC.AT 1

HIGHER-ORDER STATISTICS IN COMPRESSIVE SOLAR WIND PLASMA 

TURBULENCE: HIGH-RESOLUTION DENSITY OBSERVATIONS FROM 

THE MAGNETOSPHERIC MULTISCALE MISSION

• We investigate the scale-dependent kurtosis of electron 
density fluctuations at electron scales in the solar wind

• To obtain the necessary time resolution and sensitivity to 
resolve sub-ion scales we use calibrated spacecraft 

potential on MMS

• We calculate fluctuations from time delays
• From the fluctuations, we calculate the kurtosis for various 

time lags to find the scale-dependent kurtosis

• We also calculate spatial fluctuations from the multiple 
spacecraft

• We also find the variations of scaling exponents from 
various orders m of the structure functions

• We find an increase in intermittency at large inertial range 
scales as well as multifractal scaling

• In the sub ion range. we find a plateau in the scale-
dependent kurtosis as well as mono-fractal scaling

Take-Home messages

1. The intermittency in solar wind turbulence does not appear 
to increase further in the sub ion range.

2. There are differences in time and spatially lagged 
measurements. These hint at the fact that intermittency is 

anisotropic

3. For more details, see 10.3389/fphy.2020.584063 or contact 
me Owen.Roberts@oeaw.ac.at

https://meetingorganizer.copernicus.org/EGU21/EGU21-2032.html

