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Birefringent Dual-frequency Nd: YAG Laser with Large Frequency-difference

JIAO Ming-xing
£ Dept. of Precision InstrumentsE~Xiian Univ. of TechnologyE~Xiian 710048£0
ZHANG Shu-lian  LIANG Jin-wen

£ State Key Laboratory of Precision Measurement Technology and Instruments£-
Tsinghua University£-Beijing 100084£0

Abstract A novel scheme of dual-frequency Nd: YAG laser is proposed and demonstrated. The resonant cavity of the laser
contains a piece of versatile elementErystal-quartz-made birefringent Fabry-Perot etalonfEserving as both a selector and a splitter
of laser axial-modes. Because of the intra-cavity birefringenceE-each longitudinal mode is split into two linearly and orthogonally
polarized componentsE—that isE-ordinary mod&™ o- modeE€and extra-ordinary mod&™ e- mode£® Meanwhile due to the same reasonf-
the unique transmission maximum of the etalon within the overall lasing bandwidth of the Nd: YAG laser is also split into two
transmission maximaEmnamelyE-ordinary light transmission maximun£™ o- peakf€and extra-ordinary light transmission maximun£™”e-
peakf0 Simultaneous operation of the two axial modes can be obtainedE-by making an o- mode coincide with the central position of
the o- peakEand an e- mode with that of the e- peak. A piece of birefringent Fabry-Perot etalonf-with a geometrical thickness of
645 micrometers and a cut-angle of ten degrees between the quartz crystalline axis and the normal of its surfacesE-has been
designed and fabricated. A frequency-difference of approximately two gigahertz has been obtained experimentallyE-when the above
birefringent etalon being placed in a 40-millimeter-long cavity of the LD pumped Nd: YAG laser.
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