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Global Excitation of Magnetospheric Plasma
Waves: Role in Radiation Belt Dynamics

Review of properties of plasma
waves in the magnetosphere. MAGNETOSONIC
Modeling global wave excitation “NOISE 4
processes.

Modeling pitch-angle and energy
diffusion rates

Multi-dimensional scattering codes.
Possible importance of non-linear
processes.
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Waves in the Magnetosphere Which Affect Electron Dynamics

(b) Hiss S69 Ronke: VWM
@ 8 2.0 {gat TR T 312
-— “)Ln
1‘“‘ W““ um-w""Jm H = 1013
- li it | =
® g ifhle I LI_U__HL | JUUL =
- | “ 9
1T { % 10-"
w AT W
SRR TN B AP AT
(© z 0.0 " EEEET———— A -5
; 13:49:24 13:49.76 13:49:28 13:49:30 13:49:32 13:49:34
P Re 4.02 f2 402 402 402 402
;g Ay 1159 1161 1163 1165 1167 11.69
_ - MLT  1.50 150 150 150 150  1.50
(d) z ’ L 420 4.20 4.20 4.20 4.20 4.20
= 2001-02-04T13:49:24 to 2001-02-04T13:49:34
R (Ry):
ML&'L‘%;?%}; . (¢) Chorus
Orbit8711991/07/19 BX+BY TransPower Speclrum MAGNETOSONIC
Length: 8610 FFT: 800 Time: 563 EQUATORIAL -
b4
30 T T NOISE ~’:
274 §
g
244 02 k3
214 -02
8 o oeE e
W] ‘ BN
b3 R. 443 4.44 4.44
151 e N, 2041 2942 2944
1.2 148 MUT 725 725 7.25
0 L 58 581 582
o
09 18 ENHANCED 2001-11-19T13:01:12
9 EMIC WAVES
06 -22
03 -26 DRIFT PATH OF
00 ! i 30 RELATIVISTIC /
23507 23807 24108 wae ELECTRONS
Time

’ WHISTLER-MODE
‘ f CHORUS

RING CURRENT DRIFTS

13:01:12 13:01:14 13:01:16 13:01:18 13:01:20 13:01:22
4.44 444 4.44
2946 2948 29.50
7.25 7.25 7.25
5.82 5.82 583
to  2001-11-19713:01:22



frequency (kHz)

Chorus Excitation Event Observed on CRRES
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Chorus is excited during the injection of
low-energy anisotropic plasma sheet
electrons into the inner magnetosphere
during enhanced convection. Path
Integrated gain can be > 100 db and
obligue waves are ultimately subject to
Landau damping.

Wave intensity (nT2 Hz ~")

Li et al., JGR, 2008
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Cyclotron Resonant Electron Energies: Li et al., 2009
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Density obtained from
THEMIS SC potential.

Magnetic field from
onboard magnetometer.

Lower band chorus with
f=0.4 f_, resonates with
~5 keV electrons on the
nightside and 20 keV
electrons on the dayside.




Occurrence rate ot chorus waves tor

different wave amplitudes
Li et al., GRL 2009
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Non-linear Scattering by Large Amplitude Chorus

Chorus is a discrete coherent emission, probably non- )
linear. g Y Bortnik et al. GRL, 2008

Extremely large amplitude chorus B,> nT are
occasionally observed.

Role of non-linear scattering, phase bunching and
trapping in large amplitude waves B> nT
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