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First Global Maps of Hapke Parameters 
from LRO 

•  Hapke parameters have a physical meaning 
related to the interaction of light with the surface. 
The parameters vary based on the optical 
thickness and grain shape irregularity, albedo (w, 
top right),and grain size distribution (hS, bottom 
right). 

•  LRO’s stable orbit and the repeated global 
coverage (>50 times) by the LRO Wide Angle 
Camera (WAC) coupled with the high resolution 
LRO-generated topography enables the 
derivation of the Hapke parameters for nearly the 
entire Moon -- a first for any planetary body. 

•  Parameter maps highlight previously unobserved 
variations in certain parameters (right, bottom), 
which highlight physical differences in how the 
regolith is formed and evolves over geologic 
time. 

• Observations closer to the poles lack adequate 
coverage and will be measured during LRO’s 
second extended mission. 

Two of the five derived parameter maps showing variations in 
surface albedo (w, top) and the scale of the opposition effect 
(hs, bottom) which is related to the distribution of grain sizes in 
the regolith. Map is centered on the lunar farside and extends 
from 70º North to 70º South. 

Bottom Line: we’re learning how the regolith 
on airless bodies works in ways we’ve never 
been able to do before! 



Charging of Regolith in PSRs 
•  Data from CRaTER on LRO was used 

to develop the first model predictions for 
dielectric charging of regolith on an 
airless body. 

•  Charged particles from GCRs and 
SEPs penetrate and charge the 
regolith. 

•  Areas of permanent shadow near the 
lunar poles are susceptible to enhanced 
charging because the regolith these 
areas are extremely cold (< 100 K – 
from Diviner data). 

•  Regular, high energy dielectric 
breakdown events may cause 
increased breakdown of the  
regolith within areas of permanent 
shadow 
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The above illustration shows a permanently 
shadowed region of the moon undergoing 
subsurface sparking (the "lightning bolts"), 
which ejects vaporized material from the 
surface. Subsurface sparking occurs at a depth 
of about one millimeter. 
 
Model outputs using GCR fluxes measured by 
CRaTER (left, top). The charge density due to 
the accumulation of protons builds with 
accumulating GCR flux (second row). As the 
charged lay develops the surface (solid line) 
and interior (dashed) electric fields (third row). 
The divergent electric fields builds the interior 
current density, dissipating the charged layer 
(bottom row). 

GCRs & SEPs 


