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Introduction:  The Lunar Reconnaissance Orbiter 

mission (LRO) has been granted a two-year extension, 
from October 2016 through September 2018, to study 
the fundamental processes recorded on the Moon. Pro-
cesses that operate not only at the Moon but generally 
throughout the Solar System, especially on bodies 
without a significant atmosphere. This “Cornerstone 
Mission” (CM) employs all seven LRO instruments in 
a mission-wide approach to constrain science ques-
tions. This synergistic approach allows processes to be 
constrained at distinct spatial (both lateral and vertical) 
and temporal scales. These processes are divided into 
three distinct eras of lunar history. 

Contemporary Processes: LRO has been at the 
Moon for over 7 years, making it the longest active 
lunar orbital mission ever. This unprecedented baseline 
of observations enables fundamentally new science, 
especially in observations of subtle changes to the lu-
nar surface and its environment. 

Evolutionary Processes: LRO will look to the re-
cent geologic past to study processes taking place 
within the interior and their reflection on the surface, 
such as those that provide evidence of the Moon’s re-
cent volcanism, and the evolution of the regolith. 

Fundamental Processes: Reaching farther back in 
time, LRO will employ new observations to determine 
the relative timing and duration of basin-forming im-
pacts during the proposed period of Late Heavy Bom-
bardment, the formation and evolution of the early 
crust, and the styles of early volcanism. 

Science Focus During the CM: The LRO science 
teams identified three science themes for the CM, 
which build on Decadal-relevant science questions:  
1) Volatiles and the Space Environment, 2) Volcanism 
and Interior Processes, and Impacts and 3) Regolith 
Evolution. A few examples of the science questions we 
will address during the CM are illustrated in Figure 1. 

New Modes of Instrument Operations and 
Campaigns:  As part of the senior review process, the 
LRO instruments explored new modes of operations or 
data collection campaigns. These new modes and cam-
paigns offer fundamentally new measurements and 
capabilities to the mission. Over the two years of the 
CM, these new modes and campaigns will be em-
ployed in a cadence, typically dependent on beta-angle, 
orbital altitude, and meteor shower activity. 

LAMP’s New Mode: LAMP will establish a new 
mode of sensitive dayside operations by opening a 
failsafe door. This device is intended as a one-time 
event to guard against a possible failure of the main 
aperture door. To limit the flux of dayside signal to a 
comparable level for nightside observations, the aper-

ture door includes a pinhole with 0.13% throughput 
compared with the door-open nightside mode. Opening 
the failsafe mechanism expands the throughput from 
the 0.13% pinhole aperture to 10.7%, providing an up 
to 80x increase in dayside count rates. LAMP dayside 
measurements in this mode will assist the detection of 
surface hydration. 

Mini-RF X-Band Measurements: While the Mini-
RF instrument did not operate during ESM2, the team 
continued the analysis of bistatic observations collect-
ed during ESM1. Those data provide direct evidence 
for wavelength-scale deposits of water ice (10s of cm) 
within the upper meter of the floor of Cabeus crater 
[1]. On the basis of this positive result, a new mode of 
bistatic operation is proposed for the CM that utilizes 
the Goldstone deep space communications complex 34 
meter antenna DSS-13 in concert with the Mini-RF 
receiver to observe the Moon at X-band wavelengths 
(4.2cm). DSS-13 will provide additional operational 
capability than is possible with the Arecibo Observato-
ry and the X-band data collected will provide im-
portant information on the vertical distribution of po-
tential water ice deposits. 

Conclusions: LRO remains a highly productive, 
scientifically compelling mission. During its Corner-
stone Mission LRO will continue to advance the lead-
ing edge of lunar and Solar System science. 

 
Figure 1. During LRO’s CM, a number of science 
questions address fundamental Solar System science 
that cover processes that have acted over billions of 
years. 
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