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Introduction:  The Mars Atmosphere and Volatile 

Evolution (MAVEN) spacecraft is designed to explore 
the Mars upper atmosphere and its interactions with 
the solar wind.  It will determine the composition and 
structure of the upper atmosphere and ionosphere, the 
interactions with the Sun and the solar wind, and the 
escape rates at the present epoch, along with the driv-
ing forces and processes controlling these properties.  
It will also measure characteristics that allow extrapo-
lation into the past, in order to determine the escape 
rates through time and the integrated loss to space.  
This will tell us the role of loss to space in determining 
the climate history of Mars and thereby allow us to 
understand the processes controlling the geological and 
potential biological history of the surface. 

The MAVEN spacecraft launched successfully at 
the opening moment of its launch period, at 1:28 p.m. 
EST on November 18, 2013.  It will arrive at Mars for 
orbit insertion at about 10 p.m. EDT on Sunday, Sep-
tember 21, 2014 (0200 UT).  Following a one-month 
commissioning phase, the one-Earth-year primary mis-
sion begins on about November 1. 

 
Current Status:  Following launch, all spacecraft 

subsystems and science instruments have had at least 
their first check-out.  As of this writing, all compo-
nents are operating nominally.  The remainder of 
cruise includes various spacecraft calibration and in-
strument calibration activities. 

The focus now is on preparations for Mars Orbit 
Insertion (MOI), for the one-month transition phase, 
and for being ready to carry out science observations 
and analysis. 

Science Summary:  The focus of MAVEN is on 
understanding the loss to space of atmospheric gases.  
Observations from current and previous spacecraft 
show compelling evidence that loss to space has been 
significant – we see escape occurring today, and the 
measured stable isotope ratios require that a significant 
fraction of the gas once present in the atmosphere (or 
exchanging with it) has been lost to space.  Combined 
with the lack of detection of a surface/subsurface res-
ervoir for CO2 that is adequate to contain the gas from 
a thick greenhouse atmosphere, it appears plausible 
that the bulk of the atmospheric gases have been lost to 
space through time. 

MAVEN will explore the upper atmosphere, as the 
place from which escape occurs and as the conduit 
through which gas must travel in order to be lost to 
space.  The loss rates today are thought to be relatively 
small, but understanding the processes driving escape 
will allow us to determine their importance at earlier 
epochs and integrated through time. 

MAVEN will make its science observations from 
an elliptical orbit.  On each orbit, it passes through the 
bulk of the upper atmosphere down to below the exo-
base, allowing complete in situ measurements.  At 
apoapsis, it can image the entire visible disk, providing 
global remote-sensing coverage.  The orbit precesses 
in both local time and latitude through the mission, 
allowing good coverage of all regions of near-Mars 
space. 

MAVEN carries a complement of eight science in-
struments that address all aspects of escape.  Four of 
the instruments will measure the properties of the Sun, 
solar wind, and solar storms that can put energy into 
the Mars upper atmosphere and drive all of the relevant 
processes.  Six of the instruments measure ion-related 
properties of the upper atmosphere and its interactions 
with the solar wind.  And two of the instruments meas-
ure the properties of neutral species in the upper at-
mosphere and isotope ratios pertinent to escape.  
(Some instruments serve in more than one role, so that 
these numbers do not add up to eight.) 

The MAVEN team now includes a group of Partic-
ipating Scientists, selected competitively from pro-
posals submitted both domestically and internationally.  
The PSs were brought on at the time of launch, giving 
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them time to integrate into the science team prior to 
orbital operations. 

Spacecraft and Science Instruments:  The space-
craft was built and integrated by Lockheed Martin at 
its Waterton Canyon facility near Denver.  Lockheed is 
also carrying out MAVEN mission operations. 

The science instruments and their leads are: 
IUVS, Imaging Ultraviolet Spectrograph, Nick 

Schneider and Bill McClintock, Univ. of Colorado. 
NGIMS, Neutral Gas and Ion Mass Spectrometer, 

Paul Mahaffy, NASA/GSFC. 
STATIC, Suprathermal and Thermal Ion Composi-

tion, Jim McFadden, Univ. of California, Berkeley. 
SWEA, Solar-Wind Electron Analyzer, David 

Mitchell, Univ. of California, Berkeley. 
SWIA, Solar-Wind Ion Analyzer, Jasper Halekas, 

Univ. of California, Berkeley. 
SEP, Solar Energetic Particles, Davin Larson, 

Univ. of California, Berkeley. 
LPW, Langmuir Probe and Waves, Bob Ergun, 

Univ. of Colorado 
EUV, Extreme Ultraviolet Monitor, Frank Epar-

vier, Univ. of Colorado (formally part of the LPW in-
strument). 

MAG, Magnetometer, Jack Connerney, 
NASA/GSFC. 

MOI and Transition Phase:  The MOI phase lasts 
for three days, but most activity occurs during the 24 
hours prior to the insertion burn.  There are two oppor-
tunities for last-minute emergency rocket-motor burns 
to raise periapsis altitude if we are coming in too low, 
one at 24H and one at 6H prior to the MOI burn.  The 
MOI burn itself lasts 34 minutes, and places us into a 
35-hour orbit.  A series of subsequent burns lowers 
both apoapsis and periapsis in order to get us into our 
4.5-hour science orbit. 

Transition phase includes deployment of the four 
booms (the Articulated Payload Platform, holding the 
IUVS, STATIC, and NGIMS instruments, the SWEA 
boom, and the two LPW booms).  Each instrument will 
have a full check-out.  And the Electra telecom relay 
will have a check-out, which includes an end-to-end 
test of relay capability in conjunction with the Curiosi-
ty rover. 

In addition, Transition Phase includes the coinci-
dent close approach of Comet Siding Spring to Mars.  
This brings with it concerns over spacecraft and in-
strument health and safety due to dust impact, along 
with opportunities to observe both the comet and its 
effects on the Mars upper atmosphere.  Planning for 
these activities is under way. 

Potential for an Extended Mission:  The consum-
able governing duration of the MAVEN mission is 
fuel, which is used to keep the periapsis within our 

density corridor and to desaturate the reaction wheels.  
MAVEN carries sufficient fuel to carry out its mission, 
even in the case of an interrupt during MOI.  If fuel is 
not needed for recovery from an MOI interrupt, it can 
be applied to an extended mission.  In such an in-
stance, we have the potential to carry out our primary 
mission, an additional ~30 months of science observa-
tions from the same orbit, then raise periapsis and con-
tinue in an “extended science and relay” mode for an 
additional six years.  Even with a raised periapsis, 
MAVEN would meet its threshold Level 1 require-
ments, and can continue to do high-quality science.  It 
would have the potential to make observations 
throughout essentially an entire solar cycle. 
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