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3U CubeSat: Colorado
Student Space Weather
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Involved over 65 students
Launched : 9/13/12 (>2 yr op) 'ﬁ -

Orbit : ~480 km x 790 km,
inclination 659 i

Al nner b 2) tonsist 6f energetic protons and electrons
I Protons: CRAND and Solar Energetic Particles
I Electrons, >1MeV: Rarely seen, only during extreme SW conditions
I Electrons, <1MeV: Commonly seen, from CRAND and Outer Belt

CRAND electrons C neutron density 1



Inner -Zone (L O 2) Proton Production Mechanisms
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The trapped inner belt protons (>65 MeV) measured from
Van Allen Probes/RPS and OV1-20 are dramatically similar
across a 41 yr interval
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Monthly averages
of proton flux
measured by
REPT from
2013/10 —
2016/08
(extended from

Selesnick et al.,
JGR, 2016)
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A Inner belt ( L 2)Consist of energetic protons and electrons
I Protons: CRAND and Solar Energetic Particles
I Electrons, >1MeV: Rarely seen, only during extreme SW

conditions

I Electrons, <1MeV: Commonly seen, CRAND and transported inward
from outer belt electrons



Li et al., JGR, 2015: Upper limit on the inner radiation belt MeV electron intensity

Fennell et al., GRL, 2015: € t hneer radiation zone contains noMeV el ectr ons

MagEIS-B | Background Corrected Electron Flux | a=[84,96] deg | B/Beqg=[1.0,1.1] | [cm'2 s or! keV'1]
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REPTAeIectron flux , 9/1/2012 5/1/2014
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SAMPEX: ELO/Electrons, 2-6 MeV

Injections of multi  -MeV
electrons into the slot
region and inner belt  did
happen when the sun was
much more active
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Horne et al., MNature , 2005: Wave acceleration
ofel ectrons ¢é

Kimetal.,, JGR, 2016: Fast injection of the I (Liietiahl., SW, 2009)
relativistic electrons  (~1MeV) into  the inner zone T
€ the Bastille Day storm in July 2000
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Energetic electrons during the CRRES mission
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A Inner belt ( L 2)Consist of energetic protons and electrons
I Protons: CRAND and Solar Energetic Particles
I Electrons, >1MeV.: Rarely seen, only during extreme SW conditions

I Electrons, <1MeV: Commonly seen, CRAND and
transported from outer belt electrons

CRAND electrons C neutron density



Latitude (deg)

log Flux (cm’s'sr'MeV’)

CSSWE/REPTIile E1 (~0.5 MeV) Measurement, Jan 4-14, 2013
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CSSWE/REPTIile: 0.5 MeV Electrons for Jan 4-14, 2013
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(Li et al., Nature, 2017)




