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Astigmatism Compensation in Optical Parametric

Oscillator Pumped Synchronously by Femtosecond Pulses

ZHANG Chang-chun', LIU Hong-bo', LIU Kui''*, SUN Heng-xin""*, GAO Jiang-rui'*

(1. 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: Femtosecond pulse synchronously pumped optical parametric oscillator ( SPOPQ) can generate

nonclassical optical frequency comb. Based on this time-domain multimode quantum field, by introducing

spatial degrees of freedom, we can exhibit both temporal and spatial characteristics of the multimode
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squeezed state light field. This multimode squeezed state can realize both wavelength division multiplexing
and space division multiplexing. It is an important tool to expand the capacity of quantum channel and
realize quantum computation. Usually, there is a non-zero angle between the input (output) beam and
normal line of the concave mirror in the SPOPO. The astigmatism due to this angle introduces different
Gouy phase makes the spatial mode with identical order (e. g. HGO01 and HG10 mode) nonresonant in the
cavity, hence limiting the generation of spatial multimode squeezed state. In this paper, we theoretically
calculated the waist size, waist position and Gouy phase difference in the tangential and sagittal plane of
SPOPO, and proposed an experimental scheme for compensation of astigmatism, realized simultaneous
resonance of HG01 and HG10 mode in the SPOPO.

Key words: Astigmatism;  Synchronously pumped optical parametric oscillator;  Multimode quantum

state



