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The Mars Climate Sounder (MCS) began contin-
uous observations of the surface and atmosphere of
Mars on 24" September 2006 and has been operating
successfully ever since, completing six Mars years of
daily, global coverage on 6% January 2018.

MCS is a passive 9-channel radiometer on the
Mars Reconnaissance Orbiter (MRO) that is opti-
mized for atmospheric observations [1]. It uses limb
staring to obtain atmospheric profiles from the sur-
face to ~80 km. The instrument consists of two tele-
scopes that are slewed in azimuth and elevation to
view the martian atmosphere in limb, nadir, and on-
planet geometries (Figure 1). Each channel consists
of 21 detectors, which observe the atmosphere sim-
ultaneously. Their angular separation provides an
altitude resolution of ~5 km (half a scale height) at
the Mars limb.
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Figure 1: Mars Climate Sounder Flight Instru-
ment

MCS has 8 mid- and far-infrared (IR) channels
and one visible/near-IR channel, ranging from 0.3 to
45 um. Three channels cover frequencies around the
15 um CO; absorption band (Al, A2 and A3) and
are used for pressure and temperature sounding. A
channel centered around 22 pum (AS5) gives infor-
mation about dust opacity while a channel centered
at 12 um (A4) covers an absorption feature of water
ice. In the far-IR, three channels (B1, B2, and B3)
are designed to give information about surface tem-
perature, water vapor abundance and dust and con-
densate opacities.

MRO is in a sun-synchronous polar orbit [2] and
provides global observations at 3 AM and 3 PM. In
addition, MCS uses azimuth scanning to observe at
four additional local times: 1:30 AM, 4:30 AM, 1:30
PM and 4:30 PM [3]. The polar MRO orbit covers
all longitudes in 13 orbits (each separated by ~27°)

over 24 hours 20 minutes. Each day, the ground
track "walks" ~5° to the east.

The MCS retrieval algorithm [4, 5, 6] produces
vertical profiles of temperature, dust and water ice
extinction versus pressure (Figure 2). It also produc-
es surface brightness temperatures. The retrievals
are based on a modified Chahine method [7]. This is
an iterative technique that simultaneously solves for
all fields by minimizing the radiance residuals. The
algorithm uses both limb observations and (where
available) nearby on-planet or nadir observations.
The on-planet observations are used for the surface
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Figure 2: MCS
retrieved  profile
1= of temperature
12 (black), dust (red),
1° water ice (blue)
and surface tem-
perature (*).

Aerosol radiative transfer is performed using
both absorption and single scattering. The dust and
water ice properties are determined with Mie calcu-
lations using a gamma distribution with an ress = 1.06
um for dust and an refs = 1.4 um for water ice.

All MCS profiles are publicly archived on PDS
(http://atmos.nmsu.edu/data_and_services/atmospher
es_data/MARS/aerosols.html).
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