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1 1. Approximate planar view of the intracavity second harmonic
generator.
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21 ¥ 2.Geometry of the nonplanar ring cavity used for the
intracavity second harmonic generation.
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3 1. Numerical values of designed parameters for the intracavity
second harmonic generator shown in Fig. 1.

Parameter Value Parameter Value
R [mm)] 70.0 Lylmm)] 40.0
Ly 10.0 L, 17.5
Lsuc 5.0 L, 17.8
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2@ 3. Definitions of the parts in the optical system for the
corresponding Jones matrices and the coordinate systems
used in the numerical calculations. (a) CCW, (b) CW.
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19 4. Rotations of the coordinate system for the CCW case.
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3£ 2. Jones matrices and numerical values of optical elements used
for numerical investigations.
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219 5. Calculated loss difference as a function of the twist angle 6,,.
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1% 6. Schematic of the intracavity second harmonic generator.
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1 ¥ 7.Distribution of the magnetic field strength inside the
Nd:YAG crystal.
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harmonic generator at 532 nm as a function of the pump
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19 9.Frequency spectra of the intracavity second harmonic
generator obtained by using a confocal scanning Fabry-
Perot interferometer with a free spectral range of 1.5 GHz.
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1% 10.Output power fluctuation of the intracavity second
harmonic generator when the laser system operates
unidirectionally.
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2% 11.Output power fluctuations of the intracavity second
harmonic generator when the laser system operates
bidirectionally. Bidirectional operation of the intracavity
second harmonic generator can be realized by removing
the permanent magnets from the laser system.
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Intracavity frequency doubling of a single-mode Nd:YAG laser by using a nonplanar ring cavity is demonstrated. The nonplanar
ring cavity consists of a Brewster-angled Nd:YAG crystal placed in a magnetic field, a KTP crystal, and two spherical mirrors. In
this design the Nd: YAG block acts as both a nonreciprocal polarization rotator and a partial polarizer, and the nonplanar portion of
the ring cavity, which is formed by a relative twist angle between the Brewster-angled end surfaces of the Nd:YAG block, serves
as a reciprocal polarization rotator. An eigenpolarization theory for the cavity configuration is presented and suitable values of the
relative twist angle for unidirectional operation are estimated. A single-mode output power of 22 mW at 532 nm and an optical to
optical conversion efficiency of 1.8% are obtained with a 1.2 W diode laser at 809 nm.
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