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ABSTRACT

Laser power stabilization is critically important in high-precision research, such as quantum experiments,
because fluctuations in light intensity directly affect atomic energy levels, making it impossible to precisely
control and manipulate individual atoms in the system. This work therefore aims to investigate a laser
power stabilization system using an acousto-optic modulator (AOM) in conjunction with a feedback loop

and a Proportional-Integral-Derivative (PID) controller.

The laser power was continuously measured and compared between beams passing through and bypassing
the stabilization system simultaneously using an optical power meter, while the PID parameters were tuned
step by step to minimize fluctuations as much as possible. Performance evaluation comparing the laser
before and after AOM-based stabilization shows that power fluctuations can be reduced by up to 1.96% at

an average optical power of 190 pW, maintaining stable operation for 5 hours.

In addition to stabilization, the implemented system also supports flexible amplitude modulation through

the use of arbitrary waveform signals.
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