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Abstract A high power narrow linewidth tunable 1 064 nm laser is obtained using three mitror ring cavity
with an etalon. Theoretical analysis of unidirectional operation of the ring resonator, narrowing linewidth and
tuning wavelength with an etalon and large volume mode operation of the laser was carried out. The mirror
curvature and output coupling ratio were optimized in the experiment. Under the 808 nm laser diode pump
power of 151 W, 33.7 W of unidirectional 1 064 nm laser output was obtained with beam quality factor of 1.28
and linewidth of 0.1 GHz, and the corresponding optical conversion efficiency was 22.3%. Precise tuning of

laser wavelength was realized by controlling precisely temperature of the etalon. Tunable range of 72.6 GHz
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was achieved by varying the temperature of the etalon, and the tuning accuracy was 220 MHz. The output

power of the 1 064 nm laser was changed by about 10% in wavelength tuning process. The whole system is

stable and reliable, relatively simple and easy to realize. It provides a practical and effective technical mean for

obtaining tunable narrow linewidth 1 064 nm laser.
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Variation curve of spot radius at the center of the

Fig. 1
laser rod with thermal focal length under different

curvature of cavity mirror

Hp, 4. B A D 53572 ABCD HiFE 5% B T
Fo MT K EANE/MK)L=1 014 mm, 7%l
THE T A R i 23 R OGO B BORRE 1
BEHGE SRR L, W 1 B, ATRVE
W, s R=0. —1 000 mm F1—500 mm
i, AR08 0.5 mm. 0.55 mm Al 0.63 mm,
WYGHE, AT LLERT R=—500 mm I &35 5
e PR T 24 1 AR TR

3 =R
31 IRE

1 064 nm Nd:YAG =Hi A eigun & 2
fiw, BFEES M. M, & M,, ¥tk LH,.
LH,. LH, 1 LH,, 1064 nm 90° Jg)t:iufk QR,
B OGRS FR, 1 064 nm FI T HW, briE
H FP LU TC. Hd, M, 8% 1 064 nm &
Befifs M, AR 8E: M; 4 1 064 nm 5
MR, XF 1 064 nm HEAT RN, 6153 B n R
(1) s JaBt, ACHRIRI p JaidEit. R
28 FR SPCIINEss MR 15° . SimiRA 2l
21 AR AT i 3 3 7 1RO I AR R
[F, MR —A g, LBt s
A . briE R FP O EE LA MR vt |,
WL P g Ser n A L ) s, — SR R
AR ER, i RA T —%AEEN,

M, 1 064 nm iyt

2 1064 nm =SEIFFIERREERERE

Fig.2 Schematic diagram of the experimental device of 1 064 nm three mirror ring cavity
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Fig.5 Measurement of beam quality of 1 064 nm laser
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