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High beam quality and high power dual-wavelength laser with VRM
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Abstract: The double wavelenghs short pulse laser was developed with the high mode volume and variable
reflectivity mirror (VRM). The thermal lens and the thermal birefringence produced by diode-lasers pumped
rod laser medium was compensated, which presented a short-pulse energy of 140mJ and 1064 nm laser output
with a pulse width of 17.76ns at a repetition rate of 500 Hz. The beam quality value was M*=~1.6, and the
energy instability (RMS) value of 20 minutes was less than 0.3%. The result of resonator was corresponded
with Master Oscillator Power-Amplifier (MOPA) technology, but it was close and neat. The maximum laser
energy of 96 mJ at 532 nm was demonstrated by extra-cavity second-harmonic generation(SHG) with type—II
angle phase-matched GTR—-KTP crystal, the KTP crystals with resistance to grey trace effect was grown by
hydrothermal method. The maximum efficiency of SHG was 68.6%, and the beam quality value was M*>~2.1.
The 1064nm and 532nm laser were output at same axis with energy regulation.
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Fig.1 Diagram of thermal induced birefringence effect compensation
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Fig.2 Sketch map of laser
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Fig.3 Results of resonator stability calculation
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Fig.4 Measured result of the laser power
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Fig.5 Beam quality of the laser
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Fig.6 Pulse widths of the laser

Bt BG4 2 452 B S at 1/2 W A
I I F 2 B 1) R RE RS L H BILA Bl D R e
¥, A] B 1064 nm O Y e BR 5 1), (A5 BOG @
o B R oF SRR B O AR B NE B M AR AL, SR
1 064 nm/532 nm % g & Y1 i 5 1.

SR K #R 2E K BU K %508 i) GTR—-KTP i {4
CHE PR T B3 £ 430 ) 1 A A% 9 ot A o R 57 G 7iC 7y Xk %
T2 AH A7 VE i, KTP 544 R ~F 10 mmx 10 mmx 10 mm ,
DI 0=90°, ¢=23.6°, DLl i )i T=80 C, 451 1 [
{H=600mW/cm*@1 064nm .10ns, % 15 5 U5 355 1
KTP & (A I B, B AN A5 400 o 1 P 50 1 kB8 6
RAE T 1A 1 3R 3 R . TR i RDRS JE H +0.02 °C,
F5 455 532 nm O B K b B BE AR OR T 96 mT, i
AR 68.6% , OGE R T MP~2.1, WK 7,

1200

—_

(=3

(=3

=3
T

M=2.1
M =2.13

l

360 400 440 480 520 560
Position/mm

)

(=3

=1
T

Diameter of laser/um
D
(=4
=]

353
(=3
=1

€ 7 532 nm Ot Ot T
Fig.7 Beam quality of the 532 nm laser
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