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Introduction:  Observations by the Mars Global 

Surveyor, Mars Express and Phobos 2 spacecraft 
[1],[2],[3] have shown that Mars has a hydrogen exo-
sphere which extends as much as ten Martian radii 
from the planet. These hydrogen atoms ionize and are 
“picked up” in the solar wind flow. Neither the associ-
ated hydrogen loss rate nor the structure of this extend-
ed exosphere, have previously been well determined. 
The resulting pickup protons have a distinctive veloci-
ty distribution and generate low frequency electromag-
netic waves near the ion cyclotron frequency. 

Proton pickup ions have been observed by Mars 
Express [4] and proton cyclotron waves have been 
observed by Mars Global Surveyor [2]. The MAVEN 
spacecraft is the first Mars orbiter able to simultane-
ously measure both ion cyclotron waves. Data from the 
spacecraft’s magnetometer [5], providing the vector 
magnetic field at a rate of 32 samples per second, is 
Fourier transformed to produce dynamic  spectra of 
right-circularly polarized (whistler mode) and left-
circularly polarized (ion cyclotron mode) ultralow fre-
quency electromagnetic waves. At the same time, the 
Super-Thermal And Thermal Ion Composition 
(STATIC) instrument [6], an electrostatic analyzer and 
mass spectrometer, measures the flux of ions as a func-
tion of energy, direction and ion mass-to-charge ratio. 

We present initial observations of both ion cyclo-
tron waves and proton pickup ions from the first few 
months of the MAVEN science mission. We focus on 
times when the spacecraft was outside the Martian bow 
shock. Although wave activity and non-thermal proton 
distributions are present in the Martian magneto 
sheath, there interpretation is more complex. Outside 
the bow shock, the measurements may be more easily 
used to estimate the structure of the Martian exosphere 
and the rate of hydrogen ionization. 
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