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Receiver telescopes focused into optical fiber assemblies that route to different detectors.
The MLA is aboard MESSENGER currently sending data from Mercury!

MOLA Science Team Meeting
Bishop's Lodge, Santa Fe, NM
August 24-25 2005
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The Lunar Reconnaissance Orbirter; The Laser Ranging

Mission and the Lunar Orbiter Laser Altimeter

(HGAS) High Gain
Antenna System

Receiver Telescope
mounted on antenna
and a fiber array to
route signal from
HGAS to LOLA

Lunar Orbiter
Laser Altimeter

(LOLA)

Lunar Reconnaissance Orbirer
NASA Goddard Space Flight Center

The Concept Challenges:

1) LOLA; For the Lunar Orbiter Laser Altimeter (LOLA) Reduce size and weight of previous MLA
hardware design from four telescopes into one telescope with fiber based array in a precise
compressed pattern.

2) LASER RANGING: F or the Laser Ranging Application from Earth,

- carry the signal from the telescope located on the High Gain Antenna system (HGAS)

- Traverse three subsystems, to given detector on LOLA, with high reliability and compactness
- Several interconnections would have to be accommodated for integration subsystem case.
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LR Operations Overview

* Transmit 532nm laser pulses at 28 Hz to LRO

* Time stamp Departure and Arrival times /‘/;/’:

wrnarional

Greenbelt, MD

Receiver telescope on High Gain Antenna
System (HGAS) routes LR signal to LOLA

LOLA channel 1
Detects LR signal

Fiber Optic Bundle

LR Receiver
Telescope

15:h International Laser Ranging Workshop
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The Solution; NASA GSFC Fiber Optic Array Assemblies

for the Lunar Reconnaissance Orbiter
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Laser Ranging (LR) for LRO

Description: 3 Fib ty in AVIM PM on Side A,
Fan out to 5 individual AVIM connectors Side B
Wavelength: 1064 nm
Quantity ~ 3 Assemblies Max ~ 0.5 m long

Description: 7 Fiber Array on both

Quantity ~ 9 Assemblics ~

es in AVIM

1 to 4 m long each
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Laser Ranging Workshop, Canberra Australia, Oct 16-20 2006

HGAS - High
Gain Antenna

System

LR Flight System Components

Radiator Instrument Module

1560: Intermtinmal Laser Ranging Warksbap

LOLA

LOLA Channel 1
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Qualification Testing on Engineering Models 1} Qualification of Engineering Models

Array Compression Testing.
Thermal Vacuum Workmanship Testing, 8 cycles
Vibration Launch Conditions.
Thermal Cycling with Active Monitoring (accelerated life)
Cold Gimbal Motion Testing,

20,000 Mechanical Cycles with Active Monitering _ ¥ = by e o
Gimbal Life Testing, 20,000 Motion Cycles. Frequency (Hz) Protoflight Level
Gamma Radiation Testing with Active Monitoring.

Launch vehicle vibration levels for small components (GEVS)
(based on box level established for EOQ-1) on the “high” side.

20 0.052 ¢2/Hz
20-50 +6 dB"octar\fC
Qualification Testing on Flight Models 50-800 032 g¥/Hz
800-2000 -6 dB/octave

Array Compression Testing. 2000 0.052 g%/Hz
K al V: Tork : - f
1 heimal .\acuum Workma n‘shlp Testing, 8 cycles. el 200 gms
Vibration Launch Conditions, Instrument Levels.

3 minutes per axis, tested in X, y and z

Both LR and LOLA Assemblies




Thermal Qualification Data on Laser Ranging
Optical Assemblies

Gimbal Window inside gimbal: Window inside gimbal:
Flexlite cable inside Bundle cable inside.

S—

Gimbals w/ single flexlite in thermal chamber Gimbals w/ bundle in thermal chamber

LRO Laser Ranging Bundle Cold Gimbal Motion Testing Results

End of Test. relative IL ~ 0.50 dB. @ 850 nm, -20°C. 400/440 FV flexlite in
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LOLA Integration, October 2007
_e ‘

LRO Integration HGAS, 02-2008




LR Segment 3 Flight Routing, April 2008

Additional Pictures of LRO, June 2008
Integration Complete




2008 New Capability

19 Fiber Arrays with Linear to Bundle

Conclusion

Do Not Go Where the Path May Lead,
Go Instead Where There Is No Path
and Leave a Trail....

- Ralph Waldo Emerson

Thank you
Jfor the invitation!

For more information please visit the website:

goy.gsfc.nasa.gov/photonics
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