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Background: EMIC waves

A Transverse plasma waves
generated by wavparticle
Interaction (ion cyclotron
iInstability

A Energy source: 10100keV
protons withT o, > T .10

99:99 28 9391 2398 23:51 00-58 05 A Typical amplitudes in space:

~1-10nTin B,~1 mV/mirE.
Geosynchronous magnetic field measurementg. Three bands below HHe" O*

Usanova et al.;AGU monograph, 2016 A

GOES13 (L=6.8)

Typical frequencies: 0:15 Hz

A Can interact withenergetic ion
and ~MeVelectrons if Doppler
shifted wavdrequency matche
the particle cyclotrorfrequenc

A Can cause precipitation of bot

~10-100keV protons and ~Me

electrons (Miyoshi et al., 2008




Electron pitchangle scattering by
EMIC waves

Electron flux, REPT, E = 2.3+ 0.3 MeV
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The presence of the EMIC waves
T

mmmo “... “.ﬂ

10/11 10/1410/1710/2010/2310/2610/2911/01 11/041 1/0711/1011/1311/1611/1911/2211/2511/28

Date, 2012

Flux / Flux(90°)

To

A

Differential electron flux as a
function of L* (ac), and differential
flux as a function oPA 1*=4.5 (d)
in the 2.3,4.5,and 5.6 MeV energ
channels an&MIC wave occurrenc
from L~4-4.5 on the groundrom
October 9 to November?29, 2012

EMIC waves scatter lowitch angle
particles but cannot interact with >
~45 degree pitckangle electrons.

Other waves modes (e.g., hiss) ar
required to act simultaneously wit
EMICs to removehe core 90
degree population.

Usanova et alGRL 2014




Computedelectron pitchrangle diffusion
coefficients

Parame.ters.for the electron pitch E =2.3 MeV OP77 L* =4.5 + 0.1, REPT, E = 2.340.3 MeV
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the 2.3,4.5,and 7.15 MeV for
October 9-13, 2012.
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CARISMA magnetometers

mA CARISMA (Canadian
.| Array for Realtime
Investigations of
Magnetic Activity)

A Sansa range of
longitude from
Dawson City, YKto
Rankin Inlet, NUanda
range of latitude from
TaloyoakNU
(69.54N) to Ann
Arbor, MI,USA
(42.417N)

Search coils: A 27 fluxgate (4Hz), 8
THRF L=3.58 new induction coil

PINA L=4.06 (50Hz)
MSTK L=4.22 magnetometers



http://www.carisma.ca/

Wave ducting irthe |onosphere
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As the wave propagates away from the &
source footprint, its amplitude decreases.
g

Having multipldatitudinallyseparated LR I R
stations, 1 todos possiD

location (Usanova et al., GRL 2008).
(Q)M;
Compressions can generate EMIC waves in §

the inner magnetosphere.
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Automated EMIC wave selection
algorithm

The automated detection algorithtsy Bortnik et al., 2007
Identifiesspectral peaks that stand out (at least one magnitude
greater in spectral power) above the noise based on the sliding

window FFT.
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Example of peak selection from tihMinistikLake station on
2012/10/11




Fluxgate vsearchcoll

27-Jun-2013 X—component
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Ground vs space

(@) THEMIS (b) CARISMA Occurrence Rate
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Usanova et al.,AGU monograph, 2016
CARISMA and THEMIEBGM statistic®f EMICwaveoccurrence 20072011.
Occurrence distributions look different!
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REPT: Apr 0 31 July, 2013

Electron flux, REPT, 2.1 MeV Electron flux, REPT, 2.1 MeV
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Electron flux, REPT, 5.2 MeV
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Electron flux, REPT, 5.2 MeV
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Normalized (90°) pitch angle, L*=4.51+0.1, REPT, 3.4 MeV Normalized (90°) pitch angle L*=4.5+0.1, REPT 3.4 MeV
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Sharpnarrowingsin PAD and dropouts




REPT: Apr 0 31 July, 2013

lectron flux, REPT, 2.1 MeV
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Normalized (90°) pitch angle, L*=4.51+0.1, REPT, 3.4 MeV
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