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Introduction: The Lyman Alpha Mapping Project 

(LAMP) is a far-ultraviolet (FUV) imaging spectro-

graph onboard the Lunar Reconnaissance Orbiter. 

LAMP’s FUV bandpass enables it to probe the top 

~100 nm of the lunar regolith, making it sensitive to 

coatings on individual regolith grains (e.g., submicro-

scopic iron, or SMFe). It has therefore proved useful in 

characterizing both regolith maturity and composition 

[1, 2, 3]. Recent work has found that LAMP Off-band 

(155-190 nm)/On-band (130-155 nm) albedo ratio can 

be used as a relative maturity parameter for highlands 

regions, as Off/On ratio correlates well with both Opti-

cal Maturity and SMFe for the highlands [4].  

In this work, we expand upon the work of [4] by 

analyzing newly-created FUV global mosaic maps cre-

ated using the LAMP Spectral Mapper tool. These 

maps have 2-nm spectral resolution, corresponding to 

68 individual wavelength bins covering LAMP’s 57-

197 nm bandpass. The spectral resolution of the maps 

enables spectral plots to be made for any selected re-

gion of interest. Furthermore, spectral slopes can be 

calculated for each pixel of the maps over different 

wavelength regions in the FUV. We present prelimi-

nary spectral slope maps and investigate the effects of 

maturity and composition on different regions of the 

FUV. 

Methodology: To create the Spectral Mapper 

global mosaics, we combined individual monthly re-

flectance maps using LAMP daytime data from Octo-

ber 2009-October 2016. The reflectance data was cor-

rected for observational geometry using the photomet-

ric correction in [5]. Following the method in [1] and 

[3], we found a spectral slope for each pixel of our 

reflectance map by making a linear fit to the reflec-

tance spectrum over a chosen wavelength range and 

calculating the slope of the fit. Then, we mapped the 

slope of each pixel to form maps such as those in Fig-

ure 1. For this study, we chose to analyze spectral slope 

maps for the wavelength regions from 135-170 nm and 

170-187 nm because of the relatively small and large 

variations in spectral slope seen in these regions, re-

spectively (see Figure 2). 

Results: Preliminary 170-187 nm and 135-170 nm 

spectral slope maps ranging in latitude from -70⁰ to 70⁰ 

are presented in Figure 1. We see that variations in 

both composition and maturity manifest in the 170-187 

nm map, as the maria are distinct from the highlands 

with a bluer (i.e., more negative) spectral slope and the 

rays from young highlands craters display red (i.e., 

positive) spectral slope. The 135-170 nm slope map, 

however, shows little variation, and is spectrally blue 

over the entire lunar surface. One exception is the Aris-

tarchus Plateau, which has a slightly redder 135-170 

nm slope than the rest of the lunar surface. 

 

 

 
Figure 1: FUV spectral slope maps of the lunar sur-

face for the wavelength regions (top) 170-187 nm and 

(bottom) 135-170 nm. The 170-187 nm range shows 

large variations in slope related to both maturity and 

composition, while the 135-170 nm range does not. 

 

In order to better understand the effects of regolith 

composition and maturity on a FUV spectrum, we se-

lect four regions of interest from our maps and com-

pare their reflectance spectra in Figure 2. The four re-

gions are: 1) a mature highlands region, 2) a mature 

mare region, 3) a section of a ray from Tycho crater, 

and 4) a region containing rays from both Giordano 

Bruno and Hayn craters. We see that all four regions 

are spectrally similar in the 135-170 nm region, dis-

playing a fairly blue spectral slope. The spectra start to 

diverge longward of 170 nm, however. The crater rays 

have the reddest slopes in the 170-187 nm range, while 

the highlands region is spectrally flat and the mare re-

gion is spectrally blue.  
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Figure 2: Reflectance spectra of different selected re-

gions normalized to 148.5 nm. The spectra have simi-

lar slope from 135-170 nm but display more variation 

from 170-187 nm. 

 

Discussion: The maria are spectrally bluer than the 

highlands from 170-187 nm due to the greater amount 

of opaque minerals (e.g., FeO and TiO2) there com-

pared to the highlands [2]. Highlands regolith also con-

tains a greater abundance of anorthite (which has a red 

spectral slope in the FUV [6]), further contributing to 

the spectral differences between the regions. The lack 

of variation from 135-170 nm illustrates the “spectral 

reversal” noted by [7], which found that the contrast 

between the low-reflectance maria and high-reflectance 

highlands decreases from the NUV into the FUV be-

fore reversing (i.e., the maria has higher reflectance 

than the highlands) toward shorter FUV wavelengths 

such as Lyman-α (121.6 nm) [8]. 

The red 170-187 nm spectral slopes displayed by 

the crater rays result from their immaturity (i.e., rela-

tive lack of space weathering products such as SMFe) 

compared to mature highlands regolith. SMFe is known 

to have a bluing effect on a FUV reflectance spectrum 

[2]. As SMFe is added to immature regolith over time 

by space weathering, the spectral slope will decrease 

until it matches that of the local mature background 

[4]. 

Conclusion: Using newly-created LAMP global 

mosaics with 2-nm spectral resolution, we have created 

spectral slope maps for two different regions of 

LAMP’s FUV bandpass (135-170 nm and 170-187 

nm). These maps show that regolith properties such as 

maturity and composition primarily affect the FUV at 

wavelengths >170 nm, and that the lunar surface has 

little variation and is spectrally blue from 135-170 nm.  
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