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eMulti-—-level game

 Space weather i1nteraction
-Evolution

Flouw dynamics

cComparative asronomy
. THINGS ARE HIGHLY VARIABLE'?!
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. Solar Tlares

- Brightest+ EUV emission

- Solar energetic particles ERIPESEFESVESNS
- © Earth @ Mars O Mercury ® Venus
- Nightglow-"aurora B Ulysses '

Ecliptic Plang

. Coronal mass ejections
- Plasma ejection
- 1-# day arrival time

~ Aurora

- Solar wind streams
- Dense solar wind
- Heaker tThan CHME
- Longer lasting

~ Aurora
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Gray et. al 2014
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Mhat space weather conditions

tTrigger auroral emission™

AT what altitude 1s emission
oCCurring®?

Mhat chemical processes

produce auroral emission?

Hou does VWenus compare uith

Mars®?
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00X S55Y.YV mm detected atter plasma
stTorms and SEP events

. Meak emission observed aftter
dense solar wind streams

eHWhat's the minimum condition for

emission®
Gray et. al 2014
July 14, 2012
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15 might campaign at
Apache Point Observatory

Dec 20 201% — .Jan 7 2019

Two solar wind stream
passages

Stream front conditftions
vs, Tull s+tream
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Thank you Observert

But our data i1is i1n another
CcCa=s<+1e"’

Campaign't




. long lifetime and never
detected
0O S55Y.Y nmm short lifetime

e Indicates deep aurora, belowm 150 km

July 14, 2012
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Mighitside i1onosphere
variable

Patxzold 1t al. 2007
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V1l increase atter strong particle storms
Observed immediately in the deep night
Mo time for 1on flow

Coincident with auroral emission

Aurora from Y172
Gray et al. 2017
Median Profile SZA 115-180 Median Profile SZA 115-180 Stormy
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Mhat forms the V1 nighiside layer?®
MO +2

Proton precipitation knowmn o increase
MO+ 1n Earth's i1onosphere
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. Gyroradius > Venus radius

Dayside

Relative ionization rates in standard Venus atmosphere for monoenergetic hemispherical flux
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e Mighitside 10o0nosphere even more
variable

. electron profiles shown same
behavior as Venus aftter particle storms
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- Median 1o0on profiles measured by
(Giraxzian et al. 2017

« MO+ 1ncrease with decreasing altitude
e Mhat happens aftter solar storm??
(A) ' (B)
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MARS NIGHT IOMOSPHERE

e 4 years of "V EN Ton HNeutral Gas Mass
Spectrometer (INGMS) data




MARS NIGHT ITI0ONMOSPHERE

. 4 years of Ion Heutral Gas Mass
Spectrometer (INGMS) data

- Mighitside




MARS NIGHT ITI0ONMOSPHERE

. 4 years of Ion Heutral Gas Mass
Spectrometer (INGMS) data

- Mighitside
e Deep dip < 140 kKm
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e 4 ysars of Ion Heutral Gas
Spectrometer (INGMS) data

- Mighitside
e Deep dip < 140 kKm
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One dense ar wind stream passage

Jan 24 — 29, 2016

Too weak?
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Thank you MAVYEN'?

But those observations are 1n
another campaignt




IT'S DANGEROUS TO GO ALONME'?
TAKE THIS.

HALFSHEL



Brecht et al. 2016

Hybrid particle code

Solar wind interaction with neutral and

ionirzed upper atmosphere
Deposition of protons

Composition of V1M1

Auroral emission
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0, IR nightglow - 55A5
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Thank you 0Observer!t
But we really need more datatlt

Ground 0Obs — Spacecratt — Modeling
e Solar wind sampling — high
and loan energy

- Mightside IR-UY i1imaging
spectrometer

. Sampling of lom 1onosphere
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