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New insights from the Van Allen Probes Era

Van Allen Probes RBSP ECT MagEIS Electron Flux
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Sudden particle enhancements at low L-shells (SPELLS)
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Sudden particle enhancements at low L-shells
(SPELLS)

ESA+SST
[eV]

! 266 keV

] 183 keV
1 125 keV

4 88 keV
61 keV

475 keV

SOPA

-sr-keV] [#/cmPs-sr-keV]

LANL-04A THEMIS-D

Spacecraft Locations

150 keV
75 keV

GOES-15
MAGED

25 Jul. 2013 /21:00UT
Tsyganenko-Sitnov [2005] field

RBSP-A
MagEIS
ORE &6
£t0000 TN ot
22222

<

whO
WO~
SERE 2o
Dood® VOO
o <<

RO 2RHA S
OO o0t

XXX

<<

AR AAAN AN IR XA
D ;

2

RBSP-B
MagEIS

)
al
£
s
>
)
X
L
P
)
al
£
4
i)
>
)
X
@
)
N'
£
Q
il

O wuiN
o0
<<

2000 2100 2200
Jul 25

o

N



SPELLS are a source of inner belt electrons
Van Allen Probes MagEIS and REPT Electron Flux
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Comparing to normal conditions
RBSP-A and -B Electron PSD for F|xed M and K
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The critical role of hiss (a.k.a., Lyons and Thorne [1973])

Figure from Reeves et al. [JGR, 2016]
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Figure from Ripoll et al. [GRL, 2016]
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SPELLS and losses from hiss
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Comparing SPELLS
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Van Allen Probe B, 1 March 2013 15:10 UT
a) Components of the Electric Field b) Estimation of the Potential Drop

All credit here to Solene Lejosne at Berkeley
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Conclusions

SPELLS occur during active conditions in Earth’s magnetosphere

— Their occurrence rate is exponentially higher for electrons at lower
energies, down to at least 100 keV

— They can occur independent of geomagnetic storms

— They are not the result of inward radial diffusion or enhanced global
convection

The responsible physical mechanism is still unidentified, but it must be an
energy and species dependent process that is localized in MLT [Turner et
al., GRL 2015; Zhao et al., JGR 2017]

SPELLS are the dominant source of 10s of keV to ~1 MeV electrons in
Earth’s inner radiation belt [Turner et al., JGR 2016]

The studies of preferential driving conditions and the underlying
mechanism is ongoing... could they result from SAPS E-fields???



