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CRaTER ESMD Measurement Goals

To characterize the global lunar radiation environment and
its biological impacts

« Six-element, solid-state detector and tissue-equivalent plastic (TEP)
telescope

e Sensitive to cosmic ray particles with energies greater than ~10 MeV,
primarily protons, but also heavy ions, electrons, and neutrons
e Galactic cosmic rays - GCRs
o Solar energetic particles- SEPs

e Measure spectrum of Linear Energy Transfer (LET = energy per unit path
length deposited by cosmic rays as they pass through or stop in matter)
behind different amounts of TEP

e Accurate LET spectrum is missing link needed to constrain radiation
transport models and radiation biology

e‘;v/ \\("o

CRATER




CRaTER Performance Specifications

CRaTER’s design has thick/thin detector pairs at 3 points through TEP:
e 3 “low LET” thick detectors (D2,D4,D6)
e 3 “high LET” thin detectors (D1,D3,D5)

nergy resolution <0.5% (at max energy); GF ~1 cm?2-sr (typical)

This corresponds to:

ET from 0.2 keV/p to 2 MeV/ y

xcellent spectral overlap in the 100 kev/p range (key range for RBESs)




CRaTER Status Summary

 CRaTER primary science data quality is excellent and all systems are
behaving as desighed; off to great start in meeting ESMD Level 1
requirements as well as CRaTER secondary science goals

* Primary science data has been flowing into the CRaTER Science
Operations Center (50C) continuously since initial power-up on 6/20/09
(approximately one-day post-launch)

» Well-understood variations seen in fluxes of galactic cosmic rays (GCR)
during (no SEPs yet...):
* Cruise Phase
» Lunar Orbit Insertion (LOI)
« Commissioning Phase

« CRaTER commissioning calibration
begins officially on 7/25/09

» Next...a preview of the first 20 days!
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2 10 MeV Rate (cts/s) in “Nadir” Detector
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2 10 MeV Rate (cts/s) in “Nadir” Detector
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2 10 MeV Rate (cts/s) in “Nadir” Detector
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2 10 MeV Rate (cts/s) in “Nadir” Detector
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The GCR Absorbing Moon
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» Relative to deep space
(no absorbing Moon), GCR
which produces ionizing
radiation is reduced by
~20% at ~500 km lunar
altitudes




Other Early Results/Plans

* Preliminary LET spectra

‘ > reveal well-resolved heavy
3.18 ion GCR species:
1 254 * One of deepest solar
2 minima in recorded history
1913
= « GCR rates historically high
1.27 and thus of great scientific
interest
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» Awaiting rise to maximum
000 and first solar proton event!
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» Supporting radiation
* Over 150 million(!) cosmic ray transport modeling underway
detections thus far, including a
large fraction of high LET deposits . Official CRaTER calibration

A commissioning to begin this
L AER Saturday




Summary

CRaTER is now characterizing the global lunar radiation
environment and assessing its biological impacts

o CRaTER is working as desighed and has been operating continuously
since ~1 day after launch

o Early LET spectra in all six detectors obtained during Cruise Phase,
LOI, and early Commissioning Phase show clear signatures of protons
and heavy ions providing confidence that L1 requirements will be met

e Variations in GCR population well understood in terms of natural
variations in the interplanetary medium and in terms of LRO-specific
altitude dependence around an absorbing Moon

e Science team is preparing to complete Commissioning Phase and
release validated data to the heliophysics and lunar science
communities!
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