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1. Kinetic Transport Equation
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(Ljepojevic et al. 1990; Rosenbluth et al. 1957)

We solve the kinetic

transport equation, given

in Section 1. In this

section, our numerical

solution shows the radial

evolution of an electron

VDF through the spherical

expansion of the solar

wind from 5 solar radii to

20 solar radii.
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3. Fitting

We apply the fitting scheme to our numerical

solution. We fit our electron VDF with the

Maxwellian core and strahl. The above figures

show the fitted electron VDF at 20 solar radii. The

four plots at the right side show the fitted

parameters of electron core and strahl.



5. Oblique Fast-Magnetosonic/Whistler (FM/W) Instability

We investigate the scattering of

electron strahl through the oblique

FM/W instability by using the fitted

parameters from our numerical

solution. The above figure shows the

comparison of the strahl bulk velocity

(red line) with the threshold for the

oblique FM/W instability (black line).

In our interesting region, the electron

strahl is not scattered because the

strahl bulk velocity is lower than the

threshold.

𝑈𝑠 ≳ 3𝑣∥𝑡ℎ,𝑐

𝑣∥𝑡ℎ,𝑐 =
2𝑘𝐵𝑇∥𝑐

𝑚𝑒

where

❖ Threshold for the 
strahl scattering

4. Comparison with PSP measurements

We compare the fitted parameters from numerical solutions with the fitted parameters from the

electron VDF measured by PSP. The above figures show the fitted electron VDF (black line)

measured by PSP at 20.96 solar radii on 27/09/2020 at 20:24:18 during encounter 6.


