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Predicting solar energetic particles: community campaign
Scene-setters: Marlon Nunez & Janet Luhmann

All contributing slides available at: https://drive.google.com/open?id=1ZMdcSEAOrVJFLX8041vSQjjuq8tgXrP

Physics-based

* Dmitry Borovikov — SWMF
* Silvia Dalla — SPARX

* Junxiung Hu - iPATH

e Janet Luhmann - SEPMOD
* Ming Zhang - Zhang model

Forecasting Challenges
 Christina Cohen (ran out of time)
* Katie Whitman (ran out of time)

Empirical(ish)
e Stephen White & Steve Kahler - AFRL PPS
* Arik Posner — REleASE

* Hazel Bain — PROTONS & SWPC
operational forecast

 Marlon Nunez - UMASEP-10
* lan Richardson — Richardson formula
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Start Time 4-sep-2017 00:00 (UTC)

CME start time (UT) Radial speed (km/s) HEEQ longitude (°) HEEQ latitude (°) Half-width (°)

1.00e-3
4.00e-5 1 2017-09-04 20:36 1,325 4 -8 52
2 2017-09-04 19:39 830 23 -8 28
1.00e-6 3 2017-09-06 12:24 1,850 24 —-15 50
4 2017-09-06 13:09 1,180 99 —4 30
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1.00e-9 7 2017-09-10 16:09 2,500 108 -9 90°
04Sep 05Sep 06Sep 07Sep 08Sep 09Sep 10Sep 11Sep 12Sep 13Sep 8 2017-09-17 12:09 1,600 _155 _5 54



102
T 101
23 .
ns 10
g v
ENU') 10—1
T £
2 1072
1073
104 i
102

H Intensity
(cm?2srsMeV)1

STEREO A

 HETa1. 40 Mev 13-26 July 2017
=== HET 40 - 100 MeV
SEP events (threshold crossing; peak)
Earth (>10 MeV): 2017-07-14T09:00Z (22pfu)
STEREO A (13-100 MeV): 2017-07-23T08:30Z (13.7 pfu/MeV)
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Probablllsnc S1 Forecasts September 2017 (Earth™)
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Probabilistic S1 Forecasts - September 2017 (Earth)
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Probabilistic S1 Forecasts - July 2017 (Earth)
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Ecliptic plane

Solar Wind Radial Velocity
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POV: Earth

loop

SDO/AIA 211 2017/09/10 15:54:35

e

SOHO/LASCO C3 2017/09/10 16:42

POV: STEREO-A

STA/EUVI 195 2017/09/10 15:58:00

STA/COR2 2017/09/10 16:39

Lee et al. GRL, 2018 (accepted)
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Ecliptic plane

r=1.02 AU
lon = 180°

R=2.1AU

Solar Wind Radial Velocity
Vr (km /s) A - B
200 400 600 800 1000 1200 1400 1600
ENLIL-lowres + abb1 GONGb-WSAdt+Cone - CCMC

IMF line

2017-07-13T00 + 0.00 days

EARTH

—
(o] o~
o o
o o

Vr (km/s)

Vr (km/s)

Vr (km/s)

@
E
x
> F

200

13 15 17 19 21 23 25 27 29 31 02
2017-07 / 2017-08

IMF polarity HCS CME measured  simulated
- .+ — O

HelioWeather @ CCMC



