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Composition of the Atmosphere from Mid-Earth Orbit 
(CAMEO) Scanning Microwave Limb Sounder (SMLS)

SMLS

LINE OF FLIGHT

NADIR

Sub-mm (200-600 GHz) passive 
limb sounding radiometer.
•~1° vertical limb scan in ~10s

•±65° conical azimuth scan of 0.05x1°
HPBW footprint in 0.5s: small mirror 
sweeps beam over toroidal reflectors

•Atmospheric limb an extended source 
(no ‘guide star’ for adaptive correction)

•At these frequencies, significant thermal 
deformations dictate low CTE materials 

•Precessing orbit: 4m Primary reflector 
temperature [-30,+150] °C

•JPL 2006 study concluded that 
composite sandwich architecture, like 
EOS MLS, is feasible for thermal, launch 
loads

•Primary, Secondary share differing 
principal curvatures (barrel shape):

•Drives thermal deformations

•Enables low areal densities
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Low-Earth Orbit SMLS

•MEO→LEO (1500→830 km) changes all prescriptions; most evident in Primary
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  	          OPD  std.dev
 piston     0.13
 tilt V -0.00051  0.00054
 tilt H  0.00051    0.020
 curv.V -1.3E-05
 curv.H -4.7E-06

x"

+Azimuth

0 Azimuth

−Azimuth

(b)

(a)


