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Solar electron events (SEES)
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Solar Orbiter: all essential assets on a single platform, sampling inner
heliosphere — 36 - 40 keV 121 -131 keV 238 - 259 keV
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Associating in-situ electron events with solar flares: timing

R =0.679 au (Lygm = 0.69 to 0.81 au)
2021-10-09 06:32:14 (2.5-hour zoom)
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* infer injection time from EPD:
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Associating in-situ electron events with solar flares: flare location and type Il
bursts

* evaluate STIX flare location in context of
magnetic connectivity:

— comparison to footpoints of magnetic field
lines connecting to SolO using IRAP
magnetic connectivity tool
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« compare with type IIl burst timing:
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— get type lll burst timing from RPW: how
does it compare to STIX peaks and
injection times?
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Event occurence
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Heliocentric distances
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Composition and anisotropy

* majority of events
has impulsive
composition

impulsive
171 (84%)

« ~2/3 of events
have medium or
high anisotropy

28 (13%)

intermediate

3 (1%) ow
" _ 52 (36%)

composition anisotropy

(202 events) (134 events)
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Time difference TSA injection — main nonthermal STIX peak
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Main and secondary nonthermal STIX peaks
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Time difference TSA injection — STIX peak closest to injection
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— similar correspondence
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peaks in decay phase of
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Time difference VDA injection — STIX peak closest to injection

: —_—r . _ |
14;_ injection earlier | injection delayed - median delays:
12F impulsive g N:52 — impulsive: 2 min
10F gradual 7 N-9 . — gradual: 8 min
3 ot 2 :
S ¢ 2 :
c 6F ‘M%7 . — better temporal
ni 7 V / E association than for
: o : TSA
1
oL . .. .  OIAEE 7
-40 -20 0 20 40 — significantly better

toea-t min ‘At
injvoA Lpeatc [MIN] temporal association for

12 A. Warmuth / Update on SEEs observed with remote-sensing and in-situ instruments on Solar Orbiter Leioniz-Institut fur Astropnysik Potsdam (AIP)



Time difference type Ill onset — nonthermal STIX peak
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Flare longitude as seen from Solar Orbiter
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Number

15

STIX flare location compared to footpoint of connecting field line
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— impulsive events show much better correspondence

A. Warmuth / Update on SEEs observed with remote-sensing and in-situ instruments on Solar Orbiter Leibniz-Institut fiir Astrophysik Potsdam (AIP)



Time difference TSA injection — nonthermal STIX peak vs. distance:
impulsive events
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Time difference VDA injection — nonthermal STIX peak vs. distance:
impulsive events with high & medium anisotropy
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Outlook
~RP\W

« complete event list until end of 2022

« establish associations more firmly based on type Il bursts and connectivity
« add CME information (will be provided by Metis team)

* publish first statistical results and joint event list

« perform spectral analysis with STIX and EPD, study relation as function of
distance

 include in-situ electron observations from other locations in the heliosphere
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