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Introduction: Since 1997 multiple CERES (Clouds 

and the Earth’s Radiant Energy System) missions pro-
vide uninterrupted, accurate data on the Earth’s radia-
tive budget. The first, experimental CERES instrument 
was launched in 1997 aboard NASA's Tropical Rainfall 
Measurement Mission (TRMM), promptly followed by 
similar instruments on Terra (1999) and Aqua (2002), 
then S-NPP (2011) and, lately, NOAA-20 (November 
2017). The CERES instruments comprise a set of pas-
sive radiometers measuring (2D surface mapping) the 
Earthshine radiance in three broad bandwidths, the 
total flux at 0.3-200 µm, the reflected Solar light at  0.3-5 
µm and the thermal Earth’s emission at ~5-35 µm (the 
latter varies from instrument to instrument). Detected 
flux variability is tied to either seasonal or long-term 
changes in the cloud cover, surface reflectivity and 
atmospheric transmittance (snow/ice, aerosols, volcan-
ic eruptions, fires) via assimilation of simultaneous data 
acquired by high-resolution imagers (MODS on Terra 
and Aqua, VIIRS on S-NPP and NOAA-20).   

Here we propose a continuity mission that will ex-
ploit the benefits of long exposure times and simulta-
neous whole-disk Earth coverage provided by a near-
rectilinear, cislunar orbit of the Deep Space Gateway. 
The high orbital ellipticity will improve spatial coverage 
of the Earth’s circumpolar regions, considered among 
the major sources contributing to long-term changes in 
the energy budget. The long, uninterrupted exposures 
in a fixed-gaze mode may help to achieve the required 
~0.1% (both short and long-term) radiometric accuracy. 
The proposed (N. Krotkov et al., these proceedings) 
imaging suite will provide data on the cloud (cover, 
optical thickness, altitude), surface (reflectivity and 
emissivity) and atmospheric (aerosol load, fires, volcan-
ic events) properties. These properties will be ultimate-
ly tied to the simultaneously observed changes in the 
radiative budget, with additional emphasis on the ob-
servations acquired on the night side.    

Technical requirements: The proposed instrument 
comprises:  

- two identical suites (2×3) of passive radiome-
ters, channels A (primary) and B (secondary) 
    total flux radiometer,             0.3-200 µm, 
    reflective flux radiometer,      0.3-5.0 µm, 
    thermal flux radiometer,         5-35  µm;  

- on-board calibration sources: two black-body 
(BB) sources (the thermal and total channels) 
and a lamp (the reflective channel);  

- 3 observation and calibration ports 
    Earth view; 

    deep-space view; 
    Solar view. 

     The instrument should be mounted on an external 
platform providing stable (<0.1o), fixed-gaze Earth point-
ing. The desired radiometric stability, ~0.1% over mis-
sion time (5+ years), requires active temperature control 
(to ~0.01oC) of the radiometers and the BB calibration 
sources.  
     The science goals can be achieved from a near-
rectilinear, elliptic orbit that allows the best spatial and 
temporal coverage, including the Earth’s circumpolar 
regions.  
 
      Additional technical parameters:  
          volume       <0.1 m3 

                 mass          <50 kg 
           power        ~50 W 
           data rate     ~10Mb/day 
           minimal crew involvement. 
 
     This radiometric suite is to be used in conjunction 
with the proposed multi-channel imager (N. Krotkov et 
al., these proceedings).  
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