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A flashlamp pumped Nd:YAG laser is a commonly used solid state laser in
both research and industry. The objectives of this research are: 1) to study the
characteristics and properties of a pulse Nd:YAG laser, 2) to study the effect of an
active and passive Q-switch. Photons from a flashlamp excited Nd** in YAG from “Iz;
to *I,12. The laser then emitted light at 1064 nm. The laser pulsewidth could be
shortened using a Q-switch.

The research was constructed using an Nd:YAG laser system. A Q-switch
was placed between the laser medium and the back mirror. The pulsewidth of the laser
was measured using a high speed silicon detector and digitizing oscilloscope. The
input energy of the laser was measured using a fixed pulsewidth flashlamp controller.

An Nd:YAG laser without a Q-switch had a maximum efficiency of 1.24%.
Maximum power was 7,700 watts. The horizontal beam divergence was 1.00 — 1.55
milliradian and the vertical beam divergence was 0.50 — 0.67 milliradian. The
pulsewidth of the laser depended on input energy and varied from 80 ps to 234 ps. The
angular tolerance of the front mirror was 0.07 degrees. The characteristics of the
Nd:YAG laser in Q-switch mode depended on the type of Q-switch. The first type of
Q-switch used was Cr*":YAG. The laser had a maximum efficiency of 0.74%. The
pulsewidth of the laser was constant at 192 ns independent of input energy and the
maximum power was 7.08 Megawatts. The second type of Q-switch used was an
electro—optics device. The laser had a maximum efficiency of 0.65%. The pulsewidth
of the laser was constant at 25 ns independent of input energy. The maximum power
was 80.08 Megawatts.

The research found that the pulsewidth of the Nd:YAG laser without a Q-
switch depended on input energy. The pulsewidth of the Nd:YAG laser using a
Cr*':YAG was constant at 192 nanoseconds and the pulsewidth of the Nd:YAG laser
using an electro-optics Q-switch device was constant at 25 nanoseconds.
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