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Pulsed UV Generation by Intracavity SHG of Q-Switching Pr:YLF Laser
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Abstract

Pulsed ultraviolet light at 320 nm is obtained by
intracavity frequency doubling of red-emitting Pr:YLF
laser with Q-switching. Using LiB3Os as nonlinear medium,
27 mW of ultraviolet radiation with 69% conversion
efficiency is achieved. The pulse width is 36 ns and the

pulse energy is 2.5 pJ.
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Fig. 1  Schematic setup for the Q-switching SHG

experiments using Pr:YLF pumped by two GaN-LDs.
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Fig. 2 Absorption spectra of 10 mm-long Pr** 0.5 at-%

doped YLF crystal around 450 nm at room temperature.
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Fig. 3 Schematic setup for the Q-switching Pr:YLF laser
at the 639-nm fundamental wavelength. Output of the

fundamental wave is extracted by a quartz plate.
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Fig. 4 Pulsed UV average power at 320 nm vs. the
absorbed pump power for the Pr:YLF laser. Continuous

line is approximated curve.
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Fig. 5 Peak power at 320 nm vs. the absorbed pump
power for the Pr:YLF laser.
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Fig. 6 Pulse width at 320 nm vs. the absorbed pump
power for the Pr:YLF laser.

3 EERER

Fig. 4 2B O N7 YR U —ZRd, 0K LEK
¥ 11 kHz T, & KFEH T —27mW, /NI A T R)LF
—2.5 uJ DEEAIEH F1(320 nm)AViE S Tn, AR (639
nm)D i KEE T — % 44 mW, 7L AT RLF—F
4 THY, BARWE -2HBEOEBRNEIL 9% E 72>
2o F72, FEARBEDO AT MR 0.3 nm TH o7z,
MK DOERST AL —YPFEIEFE 337.1 nm) (F/390 A



TR —HEW, VK UEER 10 HBEDOL D
NEV, ThElRpE, 1| WA ZHTZYOZRLF
—EAhE0A, BB LUEEERRE WD LHTIEE
RERWEEHNRT—=NELNDL I LITRD,

Fig. 5 ICE¥A MO —7 RT —%RF, KT
SIWDOE =7 RU—RigEbhic, £/, 20O & KK
WO —27 U —[X 55W Th 7=, Fig. 6 [T H
NOrVAGETRT, WY =B KD L Z /LR
ME1L 36 ns &7 o7, Z D& XHAP TIL ULAIE 5S
ns TH o7z,

4 FEH

Q AA v FE2HWIILIEIAN SHG IZ L Y, GaN-LD
b Pr:YLF L — " T & 320 nm DA D #1572,
W RT =27 mW, VIR UJEFEE 11 kHz, /)L AT
KX =25 u), E—27 T —51 W, /L ANE 36 ns,
EHNR 69%0345F 572, 639 nm 55 320 nm ~DZE
B RITIEFICE VD, S5 hEmHAbo®IciE
ERBEOREDBENLETH D,

References

[1] Baichang Wu, Nong Chen, Chuangtian Chen, Daoqun
Deng, and Zuyan Xu, Opt. Lett. 14, 1080 (1989).

[2] N. Pavel, T. Taira, K. Mizuuchi, A. Morikawa, T.
Sugita, and K. Yamamoto, in Nonlinear Optics: Materials,
Fundamentals and Applications, Technical Digest (CD)
(Optical Society of America, 2004), paper TuA2.

[3] L.B. Chang, S.C. Wang, and A.H. Kung, Opt. Commun.
209, 397 (2002).

[4] Y. Bai, Y.H. Li, Z.G. Shen, D.F. Song, Z.Y. Ren, and J.T.
Bai, Laser Phys. Lett. 6, No. 11, 791 (2009).

[5] Yong Zhou, Guiling Wang, Yinchao Yue, Chengming Li,
Yuanfu Lu, Dafu Cui, Zhanggui Hu, and Zuyan Xu, Opt.
Lett. 34, 746 (2009).

[6] Fu-qiang Jia, Quan Zheng, Qing-hua Xue, Yi-kun Bu,
and Long-sheng Qian, Appl. Opt. 46, 2975 (2007).

[7]1 G. Huber, A. Richter, N. -. Hansen, M. Fechner, and E.
Heumann, CLEO/Europe and EQEC 2009 Conference
Digest, (Optical Society of America, 2009), paper CA11 3.



