
IonosphericIonospheric Layers ofLayers of MarsMars
andand EarthEarth

Michael Mendillo



EARTH MARS

(after Johnson, 1969) From Krashopolsky, JGR, 2002



COMPARATIVE ATMOSPHERES/IONOSPHERES*COMPARATIVE ATMOSPHERES/IONOSPHERES*
EARTHEARTH MARSMARS

E-Region
hmE ≈ 110 km 

[N2] ≈ few x1011 cm-3

[ e- ] ≈ 105 cm-3

Maximum
hmM2 ≈ 135 km
[CO2] ≈ 1011 cm-3

[ e- ]   ≈ 105 cm-3

* Schunk and Nagy (2000): IONOSPHERES, Physics, Plasma Physics, and Chemistry;  Camb. Univ. Press





Case Study Period --- Mars near Opposition during 
a month of pronounced Solar Activity
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Ionospheric layer index at six stations for            
9-27 March 1999



Ionospheric layer index Θ for F1, M2, E and M1 layers from      
Eq. (2) versus solar flux index E10.7 in flux units (10-22 W m-2 Hz-1).





-4.880.370.06514 ± 3111 ± 3M1
-4.3100.700.08729 ± 2110E
-5.8120.590.2582 ± 6134 ± 3M2
-5.4360.450.38137 ± 14170F1

log10 p (mb)H (km)CorrelationθΘHeight (km)Layer

Mars/Earth comparison of ionospheric layers, showing:
• layer heights hm

• ‘ionospheric layer index’ Θ at solar flux E10.7 = 125

• slope θ = dΘ/dE10.7

• correlation coefficient between Θ and E10.7

• scale height H

• atmospheric pressure p at height hm corrected to overhead sun



Photo-production vs. λ

EARTHEARTH

MARSMARS



The EndThe End







Imaging Imaging MagnetosphericMagnetospheric Boundaries at Boundaries at 
IonosphericIonospheric HeightsHeights

•• Diffuse Aurora and Stable Diffuse Aurora and Stable 
AuroralAuroral Red (SAR) Arcs track Red (SAR) Arcs track 
Plasma Sheet and Ring Plasma Sheet and Ring 
Current Movements from L = Current Movements from L = 
4 to L = 2.4 to L = 2.

•• The CEDAR Imager at The CEDAR Imager at 
Millstone Hill Millstone Hill ---- over a solar over a solar 
cycle of Multicycle of Multi--spectral spectral 
Imaging at a SubImaging at a Sub--AuroralAuroral SiteSite



CHAINSCHAINS--ANDAND--CLUSTERS in AERONOMYCLUSTERS in AERONOMY
((ISRsISRs--FPIsFPIs--ASIsASIs))

----In the decade of the 1990s, one paper was published using data fIn the decade of the 1990s, one paper was published using data from rom 
3 3 ISRsISRs, 1 FPI and 1 ASI, 1 FPI and 1 ASI

What happened to the dream?


