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level is adjusted to yield optimum beam diffraction while the Q-switch is on. To
remove the 20 W of power dumped into the Q-switch assembly during operation, the

assembly is cooled by the same recirculating water stream used to cool the laser

flash lamps and output etalon.

Additionally, the controller has inputs for various enable pulses that can be used to
hold back a continuous synchronization pulse train until ready to gate out a portion
of the train for Q-switching purposes. Thus, while the camera comes up to speed and
the laser is pumped, the Q-switch is maintained in the non-pulse mode. The depth of
Q-switching can be controlled by adjusting both the high and low RF power to the
Q-switches, permitting one to optimize the lasing properties of the system. Laser
flashlamp energy, ruby rod temperature, and delay between flashlamp firing and onset
of lasing are also important variables for optimizing multipulse laser operation.

Timing

A typical experiment has the following subsystems that must be brought into
synchronization with the experimental events: laser flashlamp power supply and
firing circuits, camera speed control, and Q-switch pulsing circuits. Certain
subsystems have other constraints; for example, the camera requires at least 10 s to
come up to speed, can stay at speed for no more than 60 s, and must then remain off
for at least 10 times the operating time (to allow lubricants to be redistributed and
components to cool). The laser flashlamp power supply, once energized, will
automatically dump its charge if the laser is not fired within 60 s, Once the laser
flash lamps are fired, the ruby rods require several hundred microseconds to store
sufficient energy to lase.

Thus, most dynamic experiments involving the multipulsed laser system will use the
following sequence:

1. Start camera turbine.
2. VWhen the camera is at speed, charge laser capacitor banks.

3. When the laser is ready to fire, begin dynamic event; for example, operate a
piston driven impactor or activate a drop tower.

4. Use dynamic event to trigger the system. For example, prior to impacting the
specimen, the impactor may break a laser beam, which in turn activates a delay
circuit. Other timing events may be used, depending on the particular experimental
arrangement,
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