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1. Introduction
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1.2 Previous Studies
e (>50keV) B=Yy + 0.1 i3
* escaping electrons N¢ge E
~0.1% of HXR-Producing Electrons N,

(e.g., Lin, 1974; Krucker et al., 2007)

e HXR-Producing Electrons (HPEs) : In flares (<1.02R)
(Effenberger et al., 2017)

e Source of SEEs : high in the corona Electron
(e.g., Lin, 1985; Wang et al., 2006) Flux
Motivation:

Figure out the association & acceleration

of HPEs & SEEs
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2. Observations
2.1 Event Selection
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2.2 Spectrum fitting

a. SEE Double-Power-Law (DPL) fitting
Self-consistent fitting
Considering errors of E channel & flux
(Liu et al, 2020)

). E/ E<ES
E/ E>ES
b. HXR

DPL/SPL (Single-Power-Law) fitting

E7 E<EM®
T E7, E>EM® Jig € E7

5 cases HXR DPL, 11 cases HXR SPL
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2.3 Deriving HXR Producing Electrons (HPEs)

We assumed a single power-law
form of HPEs for all events

HPE
\]eHPE o E—,B

Relativistic Thick-target
bremsstrahlung model

Pileup & albedo effects
(Smith et al., 2002; Kontar et al., 2006)
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2.4 HPEs & SEEs

a. Indexes
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CCnoIimb =0-63 (p<0.1)
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HPEs are closely related with high-energy SEEs
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But HPEs and SEEs are unlikely from same accelerated population



2.4 HPEs & SEEs

b. Total number of HPEs & SEEs
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2.5 Source region of SEEs

DPL spectrum from source to 1AU

Coulomb Collision & Ambipolar potential

dE ,dE dE
E = (W)COII T (W) AEP
L n(r) 0.994
— —182 Xlo E o r2 (Wang et al., 2006)

Conservation of electron number

To maintain a power-law down to 5keV,
source of SEEs must be =1.3R,
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2.6 Updated Scenario (Secondary Acceleration)

3He Acc Acceleration of 3He

| | | | | | | Acceleration Region

27 Acceleration Region

e Motion of Electrons

IPM
3He Acc e

L Source of SEEs .
Scale of © N Ngge /Nppe =0.1-1%  Nopp /N, <1
~0'3RS Jet

<RHPE i

— - ¥ - - Reconnection Index B,<B Possible
Scale of —
~0.02R,

Better agreement with observations

HXRs Surface
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2.7 Association of HPEs & SEEs with 3He/%He

B, « log(*He/*He)

Acceleration of 3He could be
related with high-energy SEEs

Possibly occur high in corona
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3. Summary

Observations: 3He Acc Acceleration of 3He
1. E HXR= =0. 7Ee ||||||| Acceleration Region
2. BHPE = BZ 2n Acceleration Region
3.N /N ~1% e Motion of Electrons
* "NSge/ "NHPE ~+70
4. B, < log(*He/*He) 3He Acc
. Source of SEEs
Explanations: (21.3R)
1. Source of SEEs high in the corona (21.3R,) Ke-

2. Introducing secondary acceleration

more efficient to lower energy electrons
3. The Acc of 3He may be related to the high Reconnection
energy SEEs and occurs in high corona

(Wang et al., 2021 ApJ, 913, 89)
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