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Laser stabilization by optical phase-locked loop for long-term photon storage in vaporized Rb atoms

Abstract:
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We aim to develop the efficient photon storage in atoms using an electromagnetically induced transparency

(EIT). We developed the high-efficient laser frequency stabilization system by utilizing an optical phase-locked loop,
because the frequency stabilization of lasers is extremely important for EIT experiments. We successfully observed the
suppression of relative frequency fluctuation between two lasers. The fluctuation was improved by a factor of 0.05.
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Fig. 1. Energy level diagram of ®'Rb atoms related
to EIT experiment.
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Fig. 2. Experimental setup. Here, PD: Photo Detector,
Amp: Amplifier, PFD: phase and Frequency Detector.

Sum Oct 3 03106000 2040 AYG A
0 B ALLLL R Asritebavg Bblark

6w | |
Pigaghen S A e
"8 [

I!'" kHz

kHz |

s
CENTER 30.00 MHz SPAN 20.00 NHz

Fig. 3. Beat signal without optical phase-locked loop.
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Fig. 4. Beat signal with optical phase-locked loop.
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