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Abstract. Far ultraviolet (FUV) albedo maps ob-

tained using the Lunar Reconnaissance Orbiter (LRO) 
Lyman Alpha Mapping Project (LAMP)’s innovative 
nightside observing technique [1,2] have revealed fea-
tures on the Moon in a new light. Dayside FUV maps 
are also obtained using the more traditional photometry 
technique with the Sun as the illumination source, and 
are very complementary.  Together, these LRO-LAMP 
measurements provide a unique perspective on the 
lunar "hydrological cycle," connecting the surface 
abundance of water frost trapped in the Moon's cry-
osphere to volatile transport processes involving the 
lunar exosphere. Near the start of the present mission 
extension phase LAMP’s aperture size for dayside 
observing was greatly expanded to increase data quali-
ty of these signals. improving searches for time varia-
ble hydration features.   

LAMP Instrument and Technique. The LRO-
LAMP UV imaging spectrograph is well suited to 
study how water is formed on the Moon, transported 
through the lunar exosphere, and deposited in perma-
nently shaded regions (PSRs)[2,3]. LAMP nightside 
and dayside brightness maps cover wavelength range 
57-196 nm.  Lyman-α, on-band and off-band albedo 
maps (i.e., on and off the water frost absorption band at 
~165 nm) are useful for constraining the abundance of 
surficial water frost [1,4,5].   

Global dayside FUV albedo maps enable compari-
sons between the nightside and dayside photometry 
techniques to help validate the use of Lyman-α and 
starlight as illumination sources. Analysis of dayside 
spectra for selected regions complement the nightside 
maps, and are used to investigate space weathering and 
hydrated surface signatures [6]. Detailed spectral anal-
yses of dayside measurements also support the previ-
ous identification of diurnal variations in hydration 
features [6]. 

Global nightside and dayside maps are divided (at 
±60° latitude) into polar and equatorial regions with 
stereographic and equirectangular projections, respec-
tively. Additionally, spectral image cube maps have 
been created for several regions of interest with 2 nm 
resolution, and are being expanded to cover the full 
globe.   

New Dayside Investigations. LAMP has imple-
mented an exciting new operating mode that enhances 
the sensitivity of dayside observations by 1-2 orders of 
magnitude. A one-time opening failsafe door had been 
included in the design of the LAMP instrument, in case 

the main aperture door mechanism had somehow failed 
(stuck shut for example). By opening this failsafe door 
device a previously blocked component of the tele-
scope’s 4 cm by 4 cm aperture would be viewable to 
space in any event, allowing a 10% throughput of sig-
nal compared to the full aperture size [7].  The door 
itself had been designed with a pinhole aperture for 
dayside observations at count rates comparable to the 
nightside signals with a 0.14% throughput. The effec-
tive area of dayside observations improved by a factor 
of 73.6 as a result of this change, allowing better data 
quality measurements. 

This failsafe door was opened on the night of Octo-
ber 4, 2016.  A new calibration of the instrument in 
both observing modes is implemented from this date 
forward.  LAMP’s raw data products now include a 
slant in the spectral line profiles for dayside observa-
tions, with wavelengths to be calibrated individually 
by rows to correct for this slant.  The flat-field and 
effective area values are also revised in the extended 
mission dataset.  A known gain-sag effect, dependent 
on accumulated fluence, adds another layer of com-
plexity to the complication for the responsivity of sig-
nals at the Lyman-α wavelength of 121.6 nm, which 
requires an additional correction that is in progress. 

Global searches of water signatures outside of 
PSRs with these newly improved LAMP dayside data 
are allowing us to confirm and elucidate the findings of 
surface water/hydroxyl and its variability. The data 
quality is on par with the initial detections of such surf-
icial water signatures within infrared Chandryaan-
M3/Cassini-VIMS/EPOXI data for example [8,9,10], 
enabling more robust searches for diurnal variations.  
The present LRO extended science mission enables 
more surface reflectance data (60-190 nm) at a variety 
of incidence and emission angles to improve signal, 
spectral, and photometric quality and further develop 
our innovative UV reflectance techniques. 
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