Control of intensity drive of a Cavity QED system.
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Motivation
Our experiments with low photon number in a twomode optical cavity require having optimal control
of our driving laser intensity. We use an Arduino
Uno, an H bridge, PRM1Z8 Motorized Rotation
Stage together with a half wave plate to reduce the
power fluctuations of the main drive over time with
feedback. We use a Proportional Integral and
Differential (PID) loop implemented on the
Arduino's code to sample and correct for low
frequency intensity fluctuations. The resulting
normalized variations decrease by a factor of three
as measured off-loop when the PID is working.

Problem and method to solve it

Results

We need to keep the drive constant to a fraction of a
percent. The light gets to the Cavity QED system
thorough single mode fibers that are polarization
preserving. Those fibers can change from
temperature and stress so an active way to align the
polarization with the fiber is necessary. We have
used a motorized half wave plate to align the
incident polarization with the fiber and use a PID
control system implemented in a stand alone card
(Alduino) to perform the feedback.

Fig. 7 Intensity fluctuations over 1000 s free running.

Fig 4. Schematic of a PID control system
Fig. 1 Cavity QED system showing the main parts of
the experiment
Cavity QED studies the interaction of an atom with a
single or a pair of modes of the electromagnetic field.
We use an optical cavity with separation of 2 mm and
Finesse of 12,000 to study the interaction of a cold Rb
beam that crosses the mode of the cavity and remains
in the cavity for about 5 µs (about 200 atomic
lifetimes). The atoms are externally driven and through
conditional measurements they end in a ground state
superposition of two Zeeman sublevels. The
superposition evolves and manifests itself in a
conditional ground state quantum beat.

Fig. 8 Intensity fluctuations over 1000 s with feedback
loop closed. Measured with an independent meter.

Conclusions
We were able to reduce the fluctuations of the light
using the feedback loop by a factor of 3.7 as
measured by the coefficient of variation defined as the
ratio of the standard deviation divided by the mean.

Fig. 5 Motorized Rotation Mount principle.

The former is crutial for making the experiment more
stable. Other systems will be stabilized next.
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Fig. 6 Thorlabs rotation stage and electric diagram.
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Firg 3 Conditional intenstity showing beats..

Fig. 7 Optical polarization through a waveplate.
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