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REPT Observations:

Acceleration, Remanence, and Sudden Loss

4.5 MeV electron fluxes

M
R W e

RS 1 YR LT T LI R

Ky
DAY WAy R N A A e ke g 4 e N A A e 0 S o g g ek S e e S s il b A Lol '

t f f f i t t t f
01 Sep 01 Oct 01Nov  01Dec 01 Jan 01Feb 01 Mar 01 Apr 01 May 01 Jun 01 Jul

Time B

Baker et al., 2013

104

1103

(ASW s SZLLD) XN[4 uoJ1d9|3

1-



2.8 MeV
L* (R

4.5 MeV 3.6 MeV
- NN W

5.6 MeV

7.2 MeV

£)

L L* L*
- N W s OO - N W s OO SO0 D

- N W A O0D

L*
- N W A 0D

Fascinating Period: March 2013

1 . - e P = - 3 g i L

AL T T—— “mmmm "
:- " Ilmllm :
B ninu-uhuqtm-nm-.vh»aﬁnw!-s-ﬁlnhnh!nd"l*qhh;‘ut-!m-\n!lu‘lnhhhﬂuiu'-~?-'1'4qu5-lm.hn.huﬂlﬂdnﬂuh' ]
L ~ a 1
- ¢ i G ¥ —
£ ' aco [ r | 13 -
R
B . Wb [T :
[ p - e " R e i REC R RS Tl ca p 4
e , ) i -
£ ; , T Mm Blppt dhh AANTRT | e
:- R - - i ' Ba ‘ { / 1) _:
T T T N T T T T
: Llil IRRARERRANUAREERIRRABUIIIN ’ ! i il
:: '@:«f 3 “*—a&cﬂg.gggggn;.—ﬁ%gaﬁg%ggfc,. J1 9_5 ¢ :
- SR A et l~lll-um'mlllllllllllum .
BN < A L LR AR A AR SRERS apsa sy s vy s RN ]
= ; ) : ' —
B 5

01 Mar 10 Mar 20 Mar 30 Mar

10°

10*

10°

10'

10

10

107

10°

10°

107

10°

10’

10°

10’

XNj4 UoKRB|3] xn|4 uoseg Xn|4 uoso8g —(AOW Js s ,u0) XN|4 UoVEI3

xn|4 uonoe gy



Exquisite View of Flux Dropout and Recovery

REPTA&B 2.8 MeV
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log Flux (cm-2 s-1 sr-1 MeV-1)

3.5

450 MeV REPT electron Flux RBSP-B March 17, 2013
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Pre-storm Post-storm
ﬂuxes ﬂuxes

3. Phase space
density enhancement

4. Radial diffusion
redistribution

Earth radii

2. Chorus
wave excitation

S ;’ lgw energy [Thorne et al., Nature, 2014]
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lighly” Relativistic

RBSP ECT REPT A&B 2.0 MeV electron ﬂuxes L VS Tlme 8!28!201 2-11/25/2013
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Using full PHA data from REPT

Pulse-height analysis (PHA) packets are recorded onboard at a rate of 83 per second.
Much more detail can be determined from this than from the binned flux values
calculated onboard.

Method for PHA data analysis (Selesnick, Baker, Jaynes, Li, Kanekal,
Hudson & Kress, JGR, 2014):

Valid electron and proton PHA events, that enter through the collimator and stop in
detector NV, are identified by combined theoretical Landau-Vavilov probability
distributions L(A, E) for energy loss A given incident energy E:

N
P=[]L(AiEN—Ei1)
i=1

where A, are the measured energy losses in each detector and

[
Ei=) A;
j=1

is the total energy loss up to detector i.



5.6 MeV 4.5 MeV 2.0 MeV
L (Mcllwain)

7.2 MeV

8.8 MeV

Magnitude B (nT) V (km/s)

Solar Wind Drivers

REPT A electron flux , 9/1/2012 — 5/1/2014
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Ultra-Relativistic Electrons: Inner Edge

REPT A &B 7 MeV
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Radial profiles of electron flux 2012-2013

REPT-A, every 30 days Sep 2012 — Dec 2013, 2.3 MeV Electron Flux vs. L REPT-A, every 30 days Sep 2012 — Dec 2013, 3.6 MeV Electron Flux vs. L
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Survey of Plasmaspheric Hiss
(EMFISIS Data-Wen Li Analysis)
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Colorado Student Space Weather Experiment
REPTile Data — September 2013
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RBSP ECT—REPT A & B 7.2 MeV electron fluxes in a fixed Geocentric Frame 9/1/2013 - 9/28/2013
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Ultra-Relativistic Electrons: Inner Edge

REPTA&B 7.2MeV

a)4

R

L II!IIIIIIIIIIIIIII!II! HERPARERRAR] |

01 Sep 06 Sep 11 Sep 16 Sep 21 Sep 26 éep 01 Oct Og Oct

8—&
—(ABIN Is s ;W)

ogoii%b 06 Feb 11Feb  16Feb 21 Feb 26 Feb Caiar 0B Mar 13 Mar

C)4

01 Sep 06 Sep 11Sep 16 Sep 21 Sep 26 Sep 01 Oct 06 Oct 110ct 1600t 21 Oct 26 Oct 3210%:t

XN|4 U0J09|3



104
10°3
102

10

103

|IIII\

w '; } )!’W""h:t."i:",.'f}.y

102

———

| I 10

A (NI DO g g 3 AR ;‘“;\""[w“ﬁmv"\ AR i =
fe; l I" l;l ‘l‘. II l:"l‘\ll:f | f \ il A ’:”w 45M9V i JII“““ 1”‘“ ll'lL ' E
J It '|‘1|' ‘| 'm 1 1"‘ LR L ;'lh mf A | \\ 462 B
§ jllflfll’,llllll!lll\ HI"H b o |y ol I\:Hu ( lu "J" |H||““|||1| uul | gw
%7 " f”h‘ 1 i i " iy 1 ‘i\l‘ \‘ 'nu';] i M”l"{[ ”“I' I} .4”4 10 ”
c “IJHH’“';';IHH:‘I : |I |l\'lli 'I '5 ,{\' lz,fl { ! ‘llw'wﬁ' ' 1m| i ||1|[ ) S
a : \HH T ~a
“""HH llll [ |\| Wi III n ml \III ] l| ! ’ lll l‘ | |‘ ‘H|| uH
. ﬂ}”l l,rlm ‘..“.Mtv{lnm'w.f " , i "H l 6=
‘ IJ;JU(IFI“IHII:F Hl;i\ li |‘ IIIIII1 J[III ’II ||1|””|||’I|illEI| IH‘l "ll l\{k lJ”IIHl |II I[J 1‘1& |I|1‘ l|,|||)| IJ \
I]H ||F[I”f”“ llhlllw Hw’”l?'m \hlln IL ‘\”llllH]””“I‘I[Tlﬂmlh H\III1I hﬂ | l]lllulliru"lI \“'1 1 6
i ‘]w ‘IIHII !h | H“ IL fllifﬁlxn ”\”u J' 'l[h | 'H||” N h: I\I"T”‘h 'Hflfl‘l'l’
] ~mm~u A T .’c.i..w.\*f Wi mw i [wwﬂ ) .nﬂ'” ,
) L o A L ||1|||l|||tHl‘ ”}"m' [ lll Ilpl || y ‘ .
“'d‘\ '[IV‘ !I ’ Uf\ :'u‘lfi”i”\ N | uh\fl ”’ |72 MeV' ”\ M k |“|F vl |‘W 1A i

4 | : “ l' HI\I | i uf |lhuun| [ W N E”H“ull I‘ l‘“l‘
. ‘l ' i:ﬁ '|| '”J m ‘ﬂ”d' 11 !lf ”1'”*”“‘{ Yv! 'h'x":‘;'ﬂ MIHI& LN 'Illrlilln W 'H iwlh ” M‘ ”If\‘\ Lf | |

AR
1 15Febr|ual|lr|y‘20|11J5I(chl‘liri:|i‘JT) I.lu ”IFP i .[.'?"HIHIH’H i Iim .’.!ﬂ"" 'W* i 1"".'1.5%ﬁ h \

o 1" ToFebruary 2013 {Hours UT) T TH A W P Wr vl Lt A A L TR ||,

22 00 23: 00 0:00 01.00 02: 00 03:00 04: 00 05:




80 —

-1

flux (cm®’s sr MeV)
N
[=]
Q

100}

200F
100}

0 as 90 135 180

REPT-A 5.6MeV electrons

pitch angle (degrees)



Lifetime (Day)

Electron Lifetime Estimates

(Qianli Ma Modeling Results)
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An Impenetrable Barrier?

REPTA&B 7.2MeV
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Conclusions

Results from the Van Allen Probes mission have been
rewriting the textbooks about radiation belt structure,
acceleration, transport, and loss.

Excellent energy and pitch angle data reveal distinctive
behavior in several electron energy regimes: Highly;
Super; and Ultra (> 5 MeV) relativistic.

REPT data clearly show there is an impenetrable barrier
to inward penetration of ultra-relativistic electrons at L
~2.8 [Baker et al., Nature, 2014].

The barrier is extremely sharp and is caused neither by
geomagnetic field features nor by manmade radio
transmissions.

A new window has been opened on understanding
strong plasma physical gradients in Earth’s
magnetosphere and this has important significance
for remote cosmic systems.




Thank you.

Questions?
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5.6 MeV 3.6 MeV 2.3 MeV
L (Mcliwain)

7.2 MeV

8.8 MeV

REPT: The First 19 Months

REPT A & B electron flux , 9/1 /201 2 5/1/2014
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