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Fig. 1 Schematic diagram of five-mirror ring cavity
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Fig. 2 Transmittance curve as a function of phase
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Fig. 3 Experimental setup with amplitude compensation

Where PBS means polarization beam splitter prism,
M, means the input mirror of cavity,PZT

means piezoelectric ceramic transducer
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Fig. 4 Transmittance curve

of cavity without any compensation
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Fig. 5 Transmittance curve of
cavity with amplitude compensation
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Fig. 6 Experimental setup with amplitude

compensation and phase compensation
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Fig. 7 Variations of transmittance curves with different angle of A/2 wave plate when amplitude is compensated and phase is
compensating. The half wave plate angle between fast axis and x axis in (a),(b),(c),(d) are 15°,35°,42°,45°, respectively
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The Amplitude Compensation and Phase

Compensation of Two Orthogonal Polarization Models in Optical Cavity

CHEN Li-rong'?, LI Shu-jing"?, XU Zhong-xiao''*, WANG Hai'"*

(1. The State Key Laboratory of Quantum Optics and Quantum Optics Devices .
Institute of Opto-Electronics , Shanxi University , Taiyuan 030006, China;

2. Collaborative Innovation Center of Extreme Optics , Shanxi University » Taiyuan 030006 , China)

Abstract: This paper reports the amplitude compensation and phase compensation of two orthogonal
polarization models in optical cavity simultaneously. With a special designed cavity and two half wave
plates, the reflectivity difference between the two orthogonal polarization models was compensated and the
output peak value of two orthogonal polarization models was equal. The phase difference between two
orthogonal polarization models in optical cavity was compensated to zero when using a A\/4—A/2— /4 wave
plates sequence and two orthogonal polarization models resonated with the cavity simultaneously. By
performing amplitude compensation and phase compensation, the polarization of cavity input can be remained
after through the cavity. This work provides an experimental foundation for high efficiency and fidelity
quantum memory of arbitrary polarization qubits with cold atoms inside optical cavity.

Key words: amplitude compensation; phase compensation; quantum memory inside optical cavity



