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Introduction: High-Frequenc_yWave near EDR
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Nonlinear Harmonics and

EM radiation

» Nonlinear beam-plasma interaction

> EM Radiation from wave-wave interactions

Beam-mode and Bernstein-mode

from agyrotropic electron
» The same generation mechanism: Interaction

between agyrotropic beam and core.

Event 1: 20170703 Event 2: 20161224
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~ July 03 Event: PIC simulation
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» The increase rate of electron
kinetic energy agrees with the
MMS observation measured by
J-E

» Pyz increases due to the core
population.

» Sqgrt(Q) decreases

» Pyz and Sqrt(Q) can be changed
oppositely.



More cases.
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More runs using various beam

densities

» Change of Pyz depends on the
beam density.

» N_beam < 0.13: Pyz increase

» N_beam > 0.13: Pyz decreases

» Current Jy decreases as a result of

beam-plasma interaction



Plasma Parameters near EDR

(a)

N-direction

Profiles of Plasma Parameter (b) Weak case

(c) Strong case
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Schematic diagram of plasma profiles w/ and w/o UHW

» Weak beam case: Ey field can be enhanced

» Strong beam case: Reversal of Ey field can be formed



Effects of UHW
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Summary @’

» We Performed 2D PIC simulation for the generation of upper-hybrid
waves near the EDR

» Electron energization (heating) rate via wave-particle interaction
agrees with the MMS observation measured by J - E’

» The gyrotropy factor Sqrt(Q) and current Jy decreased as a result of
wave activity.
» Off-diagonal pressure tensor Pyz
* increased when N_beam < 0.13
» decreased when N_beam >0.13

> These changes of parameter can affect J, - E’' near the EDR

Thank you



