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L L R  s y s t e m  o f  Y u n n a n  O b s e r v a t o r i e s

① O p t i c a l  S y s t e m

② C o n t r o l  S y s t e m
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Te l e s c o p e ( u p g r a d e d )

Parameter name Value Units

Effective aperture 1060 mm

Primary mirror focal length 1800 mm

Secondary mirror focal 

length
-240 mm

Pointing accuracy ＜1 ″

Accuracy-ensured tracking 

speed - Azimuth
0.004-3 °/s

Accuracy-ensured tracking 

speed - Altitude
0.004-1 °/s

Max angular velocity -

Azimuth
6 °/s

B e t t e r  s e r v o
Sponsored by Bureau of Facility 

Support and Budget CAS
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L a s e r  T r a n s m i t t i n g  O p t i c a l  P a t h
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Parameter name Value Units

Wavelength 532 nm

Pulse Energy 3.0 J

Repetition Rate 10 Hz

Pulse Width 10 ns

Divergence Angle 0.5 mrad

Beam Diameter 22 mm

T h e  L a s e r

optimized: small divergence
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R e c e i v i n g  O p t i c a l  P a t h
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H Q E - S PA D

Parameter name Value

Photosensitive Area Diameter 500μm

Quantum Efficiency (@532nm) ＞60%

Dark Count (@1kHz) 15

Recovery Time 50ns

Time Jitter 160ps
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R a n g i n g  C o n t r o l  S y s t e m
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D a t a  C o l l e c t i o n

EPP

GPS Clock

1pps 10MHzTransmitting Signal

Received Signal

A033-ET

EvenTech



L L R  O b s e r v a t i o n s

① O b s e r v a t i o n s   

② S i g n a l  R e c o g n i t i o n
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R e s i d u a l s  o f  A p o l l o - 1 5
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L L R  D a t a  L i s t

Date A-15 A-11 A-14 Daily Total

2018/1/22 3 0 0 3

2018/1/23 3 2 1 6

2018/1/24 1 0 1 2

2018/1/26 3 1 2 6

2018/1/27 1 0 0 1

2018/1/28 1 0 0 1

2018/2/20 1 0 0 1

2018/2/21 2 0 0 2

2018/2/22 3 0 0 3

2018/2/23 1 0 0 1

2018/2/24 2 0 0 2

2018/2/25 1 0 1 2

2018/3/23 2 0 0 2

2018/3/24 2 0 1 3

Total 26 3 6 35
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D a t a  Ve r i f i c a t i o n

⚫ Results of the Normal Points

http://polac.obspm.fr/PaV/
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S i g n a l  R e c o g n i t i o n
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S i g n a l  R e c o g n i t i o n
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Key Points

Pointing & tracking Laser energy & quality

Optical systemDetector

S u m m a r y

Next Step: focus on precision

We got 35 NPs of LLR.
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