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Introduction:  The Diviner Lunar Radiometer Ex-

periment [1], onboard the Lunar Reconnaissance Or-
biter (LRO), acquired a unique set of observations of 
the October 9, 2009 impact of the Lunar Crater Obser-
vation and Sensing Satellite (LCROSS) [2] into a per-
manently shadowed south polar crater.  With its syn-
optic-scale view of the impact site from orbit, com-
bined with excellent sensitivity across a broad range of 
temperatures, Diviner provides an important set of 
constraints on the impact process and subsequent evo-
lution.  In addition,  Diviner’s months-long mapping 
mission preceding the LCROSS impact provides the 
thermal context for the extremely cold, permanently 
shadowed impact site in Cabeus crater.  From these 
observations, surface and subsurface temperatures are 
available, which provide information on the possibili-
ties for long-term survival of volatiles [3]. 

Observations:  Ninety seconds after the south polar 
impact of LCROSS, Diviner observed a strong thermal 
emission signal originating at the impact site; all seven 
of Diviner’s infrared channels recorded a signal.  The 
figure shows example brightness temperature maps for 
four of these channels, before impact and 90 seconds 
after impact.  The LCROSS Centaur impact site is 
located at the bright dot in the post-impact images, 
which is due to emission by a hot surface.  In addition 
to the infrared observations, Diviner successfully 
observed emission in the more sensitive of its two solar 
channels (covering the wavelength range ~0.3-3 m), 
providing a fairly robust lower limit on the temperature 
of the hottest surface 90 seconds after impact. 

During the five subsequent orbits, Diviner was 
again commanded to target the LCROSS impact site, 

and again acquired a signal due to thermal emission for 
the T+2h and T+4h orbits.  For the T+2h orbit, three of 
Diviner’s thermal channels picked up a signal, while at 
T+4h, only channel 7 showed any enhancement above 
the noise level.  No channels observed a signal for the 
T+6h and later orbits. In addition to the thermal emis-
sion observations, Diviner acquired a signal due to 
scattering of sunlight by particles above the ~1 km 
sunlit level.  Since Diviner operates as a pushbroom 
mapper, the spatial distribution of these particles was 
also observed. 

Discussion:  In addition to providing the crucial 
thermal context of the LCROSS impact site, Diviner 
provides important constraints on the impact process 
and surface properties.  For example, the derived post-
impact temperature trend provides information on the 
availability and extent of energy to volatilize cold-

trapped compounds.  Further, the temperature evolution 
of the impact site is governed by thermophysical 
properties that are largely unknown for these regions of 
the Moon.  Any latent heat acquired by volatiles such 
as water will also affect the energy balance and the 
temperature evolution.  Finally, constraints on the mass 
of material above the sunlit level will help in the 
interpretation of absorption and emission spectra ac-
quired by LCROSS. 

References: [1] Paige et. al. Space Science Re-
views, DOI: 10.1007/s11214-009-9529-2, 2009 [2] 
Colaprete et al. LPSC 40 (2009) [3] Paige et. al. LPSC 
41, this volume  

2484.pdf41st Lunar and Planetary Science Conference (2010)


