Direct measurement of the energy exchange through
wave-particle interactions in planetary magnetospheres:
whistler-mode chorus and EMIC waves
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Chorus and EMIC: control factor of the evolution of
energetic/relativistic particles in the magnetosphere

Whistler-mode chorus emissions

- generated by keV electrons

- accelerate relativistic electrons

Nonlinear nature of interactions have been clarified
le.g., Katoh et al., JGR 2011; Katoh and Omura, JGR 2013, 2018]

Electromagnetic ion cyclotron waves (EMIC)
- generated by keV ions
- rapidly scatter relativistic electrons into loss-cone

- contribute ion heating in the polar magnetosphere
le.g., Katoh et al., PRE8 2017; Kitamura et al., Science 2018]

Direct measurement is planned by JUICE/RPW!I-PEP-
J-MAG inter-instrument communications (S-WPIA)




New measurement method — WPIA

Plasma particle sensor
(Plasma measurement)

Plasma wave receiver
(Waveform observation)
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S-WPIA on JUICE: direct measurement of energy exchange through wave-
particle interactions
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Chorus in planetary magnetospheres
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Encounter, orbit g2, (06-Sep-1996 18:32:46 - 06-Sep-1996 19:27:13)

5 | | | | |
4+ - Distance between
3 = Galileo and
oL | Ganymede, (R;)
1 1 1 1
18:40:00 18:50:00 19:00:00 19:10:00 19:20:00
© 2000 T T T T T
g._’ E Total
% (\_')f 0 = B Bx
= By
g = Bz
- _2000 | | | ] |
18:40:00 18:50:00 19:00:00 19:10:00 19:20:00
s >
7]
~ S
= .3
9 B}
S >
- 3 %NE
g o2
w =
(&)
—— o
- Q
18:40:00 18:50:00 19:00:00 19:10:00 19:20:00
=
N o 3]
k= 10 : B © —
> - |
C < =
Q (@)} a
z 10° g8
o -8 27
o . 4 =
=g - —! I = = - - y
102 — g~ e -—"':-g: —_— —— = ® -10 g
18:40:00 18:50:00 19:00:00 19:10:00 19:20:00
Distance between 36 2.0 2.1 3.7
Galileo and

Ganymede, (Ry) [Shprits et al., Nature Comm. 2018]



