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Abstract

Accurate ranges from Earth to the Lunar Reconnaissance Orbiter (LRO) spacecraft Laser Ranging (LR) system supplement

the precision orbit determination (POD) of LRO. LRO is tracked by ten LR stations from the International Laser Ranging
Service (ILRS), using H-maser, GPS steered Rb, and Cs standard oscillators as reference clocks. The LR system routinely
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makes one-way range measurements via laser time-of-flight from Earth to LRO. Uplink photons are received by a telescope LR Data Summary
mounted on the high-gain antenna on LRO , transferred through a fiber optic cable to the Lunar Orbiter Laser Altimeter (LOLA),
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term stability measured during ground testing. These rates also agree well with those determined through POD. Simultaneous Number of Passes Total LR time: 42210 minutes Size: 180x130x110 cm; Mass: 2.5 kg; Power: 4.5 W. _ oo,
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Fiber optic bundle carries the light to the LOLA detector #1 _ Detects LR signal 300 ] » LRO time base is stable to a few nanoseconds over several hours
LR FOV is ~ 1.7 deg (earth diameter is ~2 deg as viewed from moon) ﬁ?ﬁfﬁﬁ;ﬁ 200 ] » Oscillator long term frequency stability is about +/-1.5e-12 per day after removing a linear frequency aging rate based on both ground
532 nm bandpass filter with 0.3 nm FWHM [Fiber Optic Bundie] before removing the temperature effect. testing data and in orbit data.
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McDonald (TX,USA) NO 10Hz 2 to 4 410 10 S > 3-way simultaneous tracking from: NO 01 [0.45/21626|  -/0 0.31/399 | 1.31/1190 /0 -/0 -/0 14.69 1.65 30.00 56.16
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Yarragadee (Australia) NO 10 Hz 2t04 1to2 o S g L g NO 03 [0.52/34438 -/0 4.26/1792 | 0.80/20 -/0 0.50/251 -/0 47.36 1.49 52.14 63.90
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