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REPT Monthly Average

Proton Flux
(October 2013 — August 2016)
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REPT Observations:

Acceleration, Remanence, and Sudden Loss

4.5 MeV electron fluxes
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RBSP ECT-REPTA & B 2.1 MeV Electron fluxes, L vs Time, 9/1/2012 - 11/10/2017
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RBSP ECT-REPTA & B 2.6 MeV Electron fluxes, L vs Time, 9/1/2012 - 11/10/2017
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RBSP ECT-REPT A & B 1.8 MeV Electron fluxes, L vs Time, 9/1/2012 - 11/10/2017
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RBSP ECT-REPT A & B 4.2 Me\’ Electron fluxes, L vs Time, 9/1/2012 - 11/10/2017

“1'1 11 ' h “*

r'{/\aw 55 W) Xnj4 uonI3|3

“Super Relativistic” (E~4.2 MeV)

Oct2012 Jan2013  Apr2013  Jul2013 Oct2013  Jan2014  Apr2014  Jul2014 Oct2014  Jan2015  Apr2015 Jul2015  Oct2015 Jan2016  Apr2016  Jul2016 Oct2016  Jan2017  Apr2017  Jul2017 Oct2017



Radiation Belt Electron Bump-0On-Tail Distribution and Its Origin from Hiss Induced Scattering

Top: BOT observations
Bottom: BOT simulations

Work led by Hong Zhao and B.Ni
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Electron Acceleration Sequence in the Inner Magnetosphere
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RBSP ECT-REPT A & B 3.4 MeV Electron fluxes, L vs Time, 9/1/2012 - 11/10/2017
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RBSP ECT-REPTA & B 4.2 MeV Electron fluxes, L vs Time, 9/1/2012 - 11/10/2017
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RBSP ECT-REPT A & B 3.4 MeV Electron fluxes, L vs Time, 9/1/2012 - 11/10/2017
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REPT — 2015 to 2017




RBSP ECT-REPTA & B 5.2 MeV Electron fluxes, L vs Time, 9/1/2012 - 11/10/2017
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RBSP ECT-REPT A & B 6.3 MeV Electron fluxes, L vs Time, 9/1/2012 - 11/10/2017
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Electron Flux (cm? s sr MeV)!

RS ¥s 1

© 1o < o © ®» < o <
1 1 |

SUOIPIIINN C'Y 978V 1dIN

1
2
6
<]
|
4
3




Electron Flux (cm? s sr MeV)1
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7.7 MeV 6.3 MeV 4.2 MeV 2.6 MeV

9.9 MeV

REPT A& B electron flux 81 /2017 9/20/2017
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REPT A & B electron flux , 9/1/2017 — 10/23/2017

6F il L 4 ' y -
> ] _ rm WA,
S 1 - QT —— ‘mmmmmw
s “k "“ VI Awilb b i '
ELL U
& Wl‘”mmmm-mmmm'am:;a;u;uim-.«wuiiu34q;ug,n_mww'wmwwwwqwﬁqmmomfmim;m4mmt4
sy 2 by I"* &MN | ]
= ‘
S 4 Mﬂﬁ‘llllmmwmwmmumm fvantne] *M\W! “""“""
~ mllllltim-umumul-utm-mnJmuqmHu,«1qugmrwwumwwmqw-ﬁmmmiHummummun
<l L
é'% ‘ el F. ! w%ﬂ' 1 Il“ﬂ"l_
2.2+ KA 100l . 1
> i e “lml“ml'mmmm'll'tuimHuvmvummumﬁgyvmwwwwwmwmmmmmmgmaum.m., 10" 3
5 <o .
6 8 4 N
2 il bl ot L a4 ﬂl!*!hﬁ i b !
£ N 'n ! A S ) PSR l ﬂ'g
N~ ' | | Tk | TG | H e
b L ,lillilllllllllllmmmImmmummmmm LU T T T muu .mtu
= : gt S '. oA o A '.'.-.r.:""~.':LfIt{»L;l_|ﬂ,|ll|J”n[”1H|M\‘LN“C_' e g R
2 4 { 9 ‘_ e LA ' SLE T ih “"" L .’l-.- L ol R y '
o , y (1% d 1 : 1, B RICLE e by , by : )
' LI || L) ‘ : UL ' i L I ",";\': L

01Sep 06Sep 11Sep 16Sep 21Sep 26Sep 010ct 060ct 110ct 160ct 21 Oct
201 201 201 201 201 201 2017 2017 2017 2017 ‘2017

2) XN|4 U0J109|3



Conclusions

Results from the Van Allen Probes mission demonstrate
remarkable, previously unobserved features about _
radiation belt structure, acceleration, transport, and rapid
loss.

Long-term observations reveal distinctive behavior: Multi-
belt structure and impenetrable barrier to inward
penetration of ultra-relativistic electrons at L ~2.8: No
cases of high fluxes of E > 1.5 MeV electrons inside of L
~ 2.5 in over five years of measurements.

Van Allen Probes data clearly show there are extended
periods of gradual change in the (super- and ultra-)
relativistic electron populations punctuated by abrupt
losses and rapid subsequent acceleration.

REPT instruments show that ultra-relativistic electrons

were low around 2014 sunspot max and have now been
increasing dramatically due to strong solar wind streams
in declining sunspot phase (southern solar hemisphere).



Questions?



The Geospace Observatory Fleet
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