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Lidar
• LIDAR – Light Identification, Detection, And 

Ranging 

• Is a remote sensing technique used to 
measure properties of distant objects

• Lidar techniques were first established using 
searchlights to measure aerosol layers in the 
atmosphere (Hulburt [1937])

• With the invention of the ruby laser and Q-
switch in the early 1960’s, Modern 
atmospheric lidar techniques have been 
used since the mid-1960’s (Collis [1965]) 

la
se

r

telescope

Telescope FOV



Lidar Equation

[Gardner et al., 1989]
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Instrumentation



Lidar System Components
Photomultiplier Housing

Laser Power Supply

Pre-amplifier

Computer

Telescope

Receiver Optics Tube

Function Generator

High Voltage 
Power Supply

SR430

Oscilloscope



Laser
• 9W Nd:YAG laser at 

1064nm

• Uses harmonic 
oscillators to 
change the 
frequency of the 
beam

• Capable of 
producing a 4W 
532nm (green) or 
2W 355nm 
(ultraviolet) beam



SR 430 and Range Binning

[Driggers et al., 2003]



Receiving Optics Tube Design



Data Acquisition Software
• Communicated with 

SR430 by General 
Purpose Interface 
Bus (GPIB)

• Allows the user to 
input SR430 
parameters from 
the computer

• Stores the data with 
a timestamp in an 
ASCII file



Sequence of Components



March 23rd 2012 Campaign



July 3rd 2012 Campaign

Jenny Jump lost power

Running off generator

Sunrise 

Back on Jenny Jump Power



Time Delay Circuit  
Laser 
Power 
Supply

Time Delay 
Circuit

Chopper
Box 

5ns Pulse
 at 10Hz

5V Signal

5V Signal Delayed 
by Several Microseconds

Signal to Chopper 
to Spin at 10Hz

Currently

Ideally


