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Abstract

Design of Single-Longitudinal-Mode Operation in a Solid State Yellow
Tan Yidong Yang Changxi

Zhang Shulian
(Department of Precision Instrument, Tsinghua University, Beijing 100084, China)

All-solid-state yellow Raman lasers working in the spectra range of 560 ~ 590 nm have promising

development in recent years. However, it is still facing the problem of yellow spectrum impurity resulting from the

intracavity fields to reduce the laser threshold

multimode operation within the laser resonator. To solve this problem, a novel design of single-longitudinal-mode
the multimode oscillations at the fundamental wavelength caused by the spacial hole burning effect in the laser gain

yellow Raman laser based on the twisted-mode-cavity combined with Raman couple cavity is proposed. It can suppress

OCIS codes

medium, and then realize thesingle-longitudinal-mode operation at the yellow wavelength. The Raman couple cavity
resonators separately for the best laser performance.

biomedicine, laser-guide-star and space target recognition.

cavity; couple cavity

140.35505 140.3410; 190.5650; 190.2620

consists of a L-shape fundamental resonator and a linear Raman resonator, which can benefit from high intensity of
Key words lasers; single-longitudinal-mode; solid state yellow laser; stimulated Raman scattering; twisted-mode-
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It also has advantage of flexible adjustment to optimize different

This design is of practical significance to enable single-
lungitudinal-mode yellow laser source with milliwatt output power, which paves the way for applying yellow lasers in
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Fig. 1 Schematic of the design principle of solid-state yellow Raman laser
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Fig. 2 Design principle of a twisted-mode-cavity
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Fig. 3 Schematic of single-longitudinal-mode yellow

Raman laser based on twisted-mode-cavity
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Table 1 List of cavity mirrors and coatings

Mirror Coatings Radius of
curvature
T>>90% (808 nm)
Ml R>99.5% (1000~1200 nm) Flat
M2 S1: R>99% (1064 nm)
(dichroic T>99% (1176 nm) Flat
mirror) S2: R>95% (500~600 nm)
T>99% (1176 nm)
M3 R>99.5% (1000~1200 nm) 250 mm
Y ~
M4 R>99.5% (1000~1200 nm) Flat

R>95% (500~600 nm)
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