®__ Recent Results from the Electric

sl SR -
s and Magnetic Field Instrument Suite

and Integrated Science (EMFISIS)
on the Van Allen Probes

C. A. Kletzing
The University of lowa

L
m THE UNIVERSITY OF lowA



Presenter
Presentation Notes
We are so excited to work with a great team to share the excitement of the Radiation Belt Storm Probes. Van Allen Belts are really exciting because they’re mysterious and dangerous. They still hold mysteries even though they were one of the first space age discoveries back in 1958. they are filled with killer electrons and intense high energy protons moving at the speed of light. This mission is also exciting because finding out the mysteries it has incredibly practical benefits to people here on the ground. 
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- EMFISIS Data Example
St (5-15-2013)

RBSP-A/EMFISIS
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Pcl Pearls

Van Alen Probe-B/EMFISIS MAG
and Hornsund, Svalbard SCM Data
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Average wave power over pearl element frequency band
for VA Probe-B and Hornsund, Svalbard
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#«  Rising Tone Magnetosonic Waves

From March 3, 2014.
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Both Spacecraft

From March 3, 2014

RBSP A (rod)
RBSP B (black)

PSD (nT"2MHz)
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(a)

15:00-18:00 UT

Hiss Growth

RBSP-A shows growth at very low frequencies

2012 Sep 30
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RBSP/EMFISIS POLAR ANGLE THETA OF THE POYNTING VECTOR

(Bap) SeyayL

15:00 16:00 17:00
5.522 5.779 5.626
2.092 1.849 1.399
19.090 19.880 20.660
5.529 5.785 5.630

2013-07-27 (208) 11:38 to 20:36 (orbit:rbspa-pp:886)




Southward Away Case

RBSP-A/EMFISIS HFR Spectra Data
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2.224 2.869 3.518

6.123 6.274 5.963

2013-01-19 (019) 13:26 to 22:25 (orbit:rbspa-pp:381)
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Skimming Plasmapause Case
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(s Poynting Flex vs Mlat

10° < PSD < 10" 10" < PSD <10

10° < PSD < 10° 10° < PSD < 10*




Electrons Producing Chorus?

Electrons with energy above ~20 keV don’'t seem well-correlated

RBSPA/EMFISIS sum of the magnetic auto spectra, from 0_.1*fce to 0.5*fce L1 only, not for publication
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Wave Normal Direction

RBSP/EMFISIS SUM OF THE THREE MAGNETIC AUTO- POWER SPECTRA
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- Wave-particle interaction

Parallel propagation, non-relativistic

Whistler mode k%c? : wpez
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Resonance _
Condition: w kllvll — Wee
Resonant
Energy: ,
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Wave Direction and Resonance

» Example resonance curves from Chum, et al. [2007].
* Oblique wave normal lowers resonance energy.
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Electron Resonant Energy

RBSP-A/EMFISIS HFR Spectra Data
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% Testing Cold Plasma Dispersion
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Comparing measured wave magnetic field to calculated value.
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{NH Conclusions

= Van Allen Probes continue to return outstanding data

= EMIC “Pearls” suggest structure is from generation region,
not bouncing wave packets.

= Plasmaspheric hiss can be very low frequency.

= Poynting flux direction of plasmaspheric hiss suggests that
most hiss is locally generated in the plasmasphere.

= Largest amplitude hiss, however, may not be locally
generated.

= Chorus generation appears to be from electrons with
energies less than 100 keV at most.

= |nitial results show cold plasma theory generally works well.
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