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% 1. (a) Schematic of the planar semimonolithic ring cavity. (b)
Definitions of the parts in the optical system for the
corresponding Jones matrices and the coordinate systems
used in the numerical calculations.
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3 1. Jones matrices and numerical values of optical elements used
for numerical investigations

Numerical Value

ra = A0.500
ry 4 = J0.910

t,s = 0999
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21§ 2. Calculated loss differences as a function of the polarization
rotation angle of the quartz plate for the case of y, = 0.12°,

o

and Y2 = 0.04".
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1% 3. Experimental setup.
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1% 4. The single-mode output power of the semimonolithic ring

laser at 1064 nm as a function of the pump power at 809
nm.
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1% 5. Frequency spectra of the semimonolithic laser obtained by
using a confocal scanning Fabry-Perot interferometer with
a free spectral range of 1.5 GHz: (a) well-aligned case, (b)
mis-aligned case.
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18] 6. RF spectrum for the beat note of two identical planar
semimonolithic ring lasers. The resolution bandwidth and
the sweep time were 100 kHz and 20 ms, respectively.
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Unidirectonal single-mode operation of a Nd:YAG laser by using a planar semimonolithic ring cavity

Jong Rak Park and Hai-Woong Lee
Department of Physics, KAIST, Taejon 305-701, Korea

Tai Hyun Yoon and Myung Sai Chung
KRISS, Taejon 305-600, Korea

(Recived February 19, 1999, Revised manuscript received June 8, 1999)

Unidirectional single-mode operation of a diode-pumped Nd:YAG laser with a planar semimonolithic ring cavity has been
demonstrated at 1064 nm. The semimonolithic cavity consists of a laser active medium placed in a magnetic field, a crystal quartz
plate, and an output coupling mirror. They form an optical diode by acting each part as a Faraday rotator, a reciprocal polarization
rotator and a partial polarizer, respectively. An eigenpolarization theory for the cavity configuration was presented and losses for
the eigenmodes were calculated. A pump-limited single-mode output power of 155 mW and a slope efficiency of 17 % were
obtained when the laser was pumped by a 1.2 W, 809 nm diode-laser. A laser linewidth of less than 100 kHz is inferred from a
beat note frequency spectrum between two identical laser systems and continuous single-mode tuning range was more than 2
GHz.



