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LRO Overview
Launch: June 18, 2009

3 mos. later: 50 km 
quasi-circular orbit
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LRO Instruments and 
Investigations



Around the Moon: Lunar 
Environment

What is the environment like near and 
around the Moon?

Radiation environment

Surface temperatures
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Around the Moon: Lunar 
Environment

Cosmic Radiation
• High energy ionized particles

– Galactic Cosmic Rays (GCRs – mostly protons)
– Solar Energetic Particles (SEPs – mostly protons)
– Secondary particles (lunar)

• Heavier ions (He, C, O, Fe) more destructive ion-per-ion
Flux varies with the solar cycle
– More complex magnetic field structures at solar maximum limit 

access of GCRs to inner solar system
– SEPs more common at solar maximum

• Difficult to shield against
– Penetrates thick materials easily
– Fragments from shielding material can increase radiation dose
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Earth Magnetosphere 
Shielding?
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Earth Magnetosphere 
Shielding?

NOPE!
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Around the Moon: Lunar 
Environment

The Moon’s thermal environment
• Regolith (lunar soil) has different thermal 

characteristics than bedrock

• Temperatures are latitudinally and 
topographically controlled

• Craters near the poles remain in shadow, 
similarly, peaks can remain in (near) constant 
daylight
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Around the Moon: Lunar 
Environment
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Around the Moon: Lunar Environment
• Coldest place ever measured in Solar System –

Hermite Crater (North Pole) 25K

• Temperatures indicate thermal stability for 
water ice at poles
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On the Moon: Discoveries on the 
Lunar Surface

Silicic volcanism –
On near and far side
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On the Moon: Discoveries on the 
Lunar Surface

What are large and small scale features 
that have been discovered and 
what do they tell us about the Moon’s evolution?

– Diversity of volcanism
– Cooling history of the Moon
– Landing obstacles 
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On the Moon: Discoveries on the 
Lunar Surface

“Shield” type volcanism on the Moon
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On the Moon: Discoveries on the 
Lunar Surface

The incredible shrinking Moon!
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On the Moon: 
Discoveries on the Lunar Surface
Topography, slopes, surface roughness
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On the Moon: Discoveries on the 
Lunar Surface

Rock abundances
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Of the Moon: Volatiles

LAMP detects water at LROCSS impact site
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Of the Moon: Volatiles
Water, water 

everywhere! 
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And now…

International Observe
the 

Moon Night!
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