
SEP Protons

What We See DriversSources "Beyond Aurora"

Diffuse Aurora

Discrete Aurora Suprathermal 
Electrons

Radiation Hazards

Reconnection in a broad context,
Global current system,

Electron acceleration in the tail,
Visualization of energy deposition 

& magnetic field environment
-> Atmospheric Escape?
+ Test hypotheses (ion 

upflow/outflow/heating, etc.)
+ Understand mechanisms around 

crustal fields 

SEP Electrons: Local Magnetic Field 
Control of Morphology & Altitude 

Profiles

SEP Protons:
Global, Low Altitude Emission

CF: Magnetic Reconnection? 
Inverted-Vs? Alfvén Waves?

Non-CF Patchy:
Photoelectron Day-Night Transport, 

etc.?

Sinuous: Tail CS? Acceleration? 
(incl. RX, W-P interaction?)

SEP Electrons

Proton Aurora Solar Wind Protons

Global Proton Aurora:
Penetrating (Neutralized) Protons

Hydrogen Deposition
Patchy Proton Aurora:

Direct Access of SW Protons, 
Radial IMF?

Proxy for H Escape
?

Atmospheric Chemical Changes

Reconnection: We need to separately consider (a) magnetic 
topology change and (b) particle acceleration.

SWCMA2023 Observation Group Summary 



Measurement Requirements of Future Martian Aurora

Targeted line

Oxygen forbidden green emission line at 557.7 nm for both discrete and diffuse 
aurora
CO2+ FDB prompted emission bad at 430 nm for diffuse aurora
Lyman alpha 121 nm for proton aurora

Altitude Range 80-200 km@557 nm (80 km~ 0.1 Pa on Mars)
20-200 km@430 nm (20 km ~100 Pa on Mars)

Spectral Range 557.7 nm with 3-4 nm BPF (to avoid 551 nm night airglow)
370-500 nm for 430 nm

Sensitivity 10 Rayleigh for the lower limit (5-10 times better than MAVEN/IUVS).
~100,000 Rayleigh for the upper limit (Aurora <~7 kR; Night airglow ~245 kR). 

Spatial Res. 0.75° (10-binning) ~10-20 km at 250 km in the nadir-geometry and ~5 km vertical 
resolution in the limb geometry from the distance 1,000 km. 

FOV >~200-300 km at 250 km alt. Cover both the nadir and the limb geometries in its FOV. 
90° might be good enough(TBD). 

Temporal Res. 1 second (more than 10-times better than that expected from EMM/EMUS 1-2 min.)
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