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Link to the paper: 
https://www.researchgate.net/publication/292130269_Lunar_Laser_Ranging_A_Review 
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The narrower the beam from the earth  … 

… the brighter is the reflected beam 

Reflexion 
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The beam width is not important … 

… as long as the ground telescope 
can see the whole illuminated area. 

Scattering 



Telescope FoV > Transmit Laser 
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Laser Retro Reflector (Array) 



Single Reflector (Cube Corner) 
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Libration effects are < ° 12°. 
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Variation of the Distance Measurement 

Nominal (mean) incidence Non-perpendicular incidence 
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 Parameter Apache 

Point 
Wettzell Cote dôAzur 

Luna 

See hadd r0 

(RX)Telescope-

Å 
  3.5 m 0.75 m 1.5 m 1.22 m 

Transmitted 

number of 

photons per 

pulse 

  3Ö1017 1019 
8Ö1017 1.75Ö1020 

Expected 

number of 

reflected 

photons  

1 0.07 m 539 825 265  

0.5 0.07 m 269 412 132  

0.5 0.02 m 22 34 11  

Expected 

number of 

scatterd 

photons  

  0.11 0.17 0.06 8 

Measured 

number of 

reflected + 

scattered 

photons per 

pulse 

  0.1087 

< 1 º 0.01 12 

  0.135 

  0.25 

  0.6 

 

 
 
 
 
 
 
 
 
 
 

2’788 m                                                     600 m                                    1’270 m 
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16 

Occasionally peaking Apollo 15 array 

J 
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16 

J 
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What Other Returns are Possible? 

Hilly ground 
Any incidence 

Flat ground                          
Slant incidence 

Flat ground 
Perpendicular incidence 
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Yesterday ….. 
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ELEMENTARY MECHANICS TEST  
What is wrong with this picture?  
[It is from an official "debunking video", one of a series debunking 9/11 conspiracy theories.]  
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HINT: 
The wall of the building is made of high grade steel in a close and strong mesh formation. 
The plane is made of lightweight materials, mostly aluminium. 

Another hint: 
The effect of a collision between two bodies is unchanged if the motions are interchanged. 
Do a thought experiment: What happens if you hit the nose or wing or tail of a plane with 
a heavy steel girder? Now what happens if you slam a heavy mesh of girders into a 
stationary plane? Where would the plane end up and what shape would it be in? 



 

 

The end 
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Spare Slides 
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Cross Section of a Steal Column 
(2.5 Inch = 6.35 cm) 
14.5 Inch = 36.8 cm 

 
Per 10ó (3.05m) 3 Columns 

 

The floors were made of concrete on curled steel. 



12-Sep-2016 20 


