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Abstract we utilize measurements from instruments on the Mars Atmosphere and Volatile
EvolutioN (MAVEN) mission to investigate singly ionized helium formed by charge exchange between
solar wind alpha particles and neutral hydrogen in the region upstream from Mars. We show that the
observed helium ion signal varies with solar wind speed and spatial location in a manner consistent with
expectations for a charge exchange source. We find that the ratio of singly to doubly ionized helium varies
with Martian season, with a peak in the southern summer season. The inferred neutral hydrogen column
density and the seasonal variation thereof agree with the results of previous studies based on other
measurement techniques. The MAVEN helium ion measurements provide a new method of probing the
hydrogen corona, with nearly continuous coverage of the Martian seasonal cycle across the entire mission,
enabling study of the interannual variability of the Martian exosphere.
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From Gosling et al. (1980)

“The very high He+/He++ abundance ratio of 0.3 measured during this event suggests that this
/]/ 7|_ was solar prominence material only partially ionized by its passage through the corona.”
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MAVEN Detects Steep Drop in Hydrogen Escape at Mars
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From McFadden et al.
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= shows hydrogen column densities computed from a collisionless Chamberlain exospheric model (Chamberlain, 1963)
for a plausible exobase density of 2 X 10° cm~ and temperature of 200 K, utilizing straight-line integrations along
tangents parallel to the MSO X axis. The green and blue lines show the nominal positions of the magnetic pileup
boundary and bow shock (Trotignon et al., 2006).
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Interstellar He Focusing Cone

From Gloeckler et al. (2004)

From Mobius et al. (2004)

Interstellar Gas Flow

He Cone

Fig. 1. Perspective view of the inner heliosphere with the interstellar
He flow and the resulting focusing cone, as modeled by J. Raymond
(Michels et al. 2002; Lallement et al. 2004a), based on a hot model of
the interstellar gas. A line-of-sight through the near-Sun cone, as ob-
tained with SOHO UVCS in December, is indicated in orange. Also
shown 1is a scan across the focusing cone in the He I 58.4 nm line
glow from a February location with EUVE, as an example for the de-
termination of the He parameters from the cone shape (Vallerga et al.
2004). A typical location of Ulysses during the neutral He observa-
tions is shown together with a sample of a sky image of the inflow-
ing He distribution, from which the physical parameters were derived
(Witte 2004). Finally, the dark blue line that extends from the Earth
to the Sun indicates a sample accumulation of He™ pickup ion spec-
tra in the ecliptic plane with ACE SWICS, and the green line shows
the corresponding accumulation with Ulysses SWICS (Gloeckler et al.
2004).
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Fig. 1. Traversals of the gravitational focusing cone of interstellar helium at and near 1 AU for 1984, 1985, and 1998-2002, as observed with
pickup ions. Shown is the phase space density of He* pickup ions obtained with three different instruments. The observations with AMPTE
SULEICA a) were made from Earth orbit, and with ACE SWICS b), ¢) from L1. The AMPTE observations were limited by the orbit, telemetry
coverage and instrument sensitivity to high solar wind speeds only, thus not allowing any averaging over consecutive days. The cone position in
longitude, A = 74.6° corresponds to DOY 339.75 (Earth crossing of the cone center). ¢) Observations of the 2000 cone with ACE and Nozomi.

These observations are contiguous and have been averaged over 9 and 15 days, respectively. Nozomi is on an interplanetary trajectory just
outside 1 AU. (See text for further explanation).



