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High power ultraviolet pulsed lasers based on LBO crystal

LU Yixin, YANG Senlin, ZHAO Xiaoxia, ZHANG Bianlian
(Institute of Applied Physics, Xi’ an University, Xi’ an 710065, China)

Abstract; In order to achieve the ultraviolet pulsed laser with the high power and high frequency, the fourth harmonic 266nm
in LiB;O5 (LBO) crystal was generated by frequency mixing of the fundamental (1064nm) and third harmonic (355nm) of
electro-optical Q-switched laser, and experiment verification was carried out. Deep ultraviolet (UV) output power of 2. 5W at
266nm with the repetition rate at 20kHz and 12. 5% infrared (IR )-to-UV conversion efficiency were achieved. The result show
that the pulse laser has achieved a large average output power at high repetition frequency by using LBO crystal.
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Fig. 1 Experimental setup of 266nm UV pulsed laser

BT 3ET Bright Solutions 23 %] 7 A Onda Hi Y (elec-
tro-optic , E-O) 1 Q FKi#OGHs , ol LAZRAT K v 5 B2 N
8ns (1 1064nm ek BRI EFE T M* <1.5,7F
AR 20k Hz I Je R Y O 24 i T 38 ) Gk
20W,
K1 o FoRE G, 20 2R 2 YGRIE, DA
P, LG 1064nm 23t 545 L, 4645 1 4~ LBO
rn AR T (SHG ) 153 532nm [y O, F58 i 3%
B L, J5 FE4 % 1064nm FIE 4G 532nm £33 THG
LBO @S2 3 YOl 355nm , i J5 il i i 5 L
BRI 1064nm 5 3 7K )% 355nm 7E FHG LBO # {4k
FIBEAE 3] 4 Y 266nm 1) IMEOEH ) . SHG

LBO ¢y {4 % H1 (%) #H £ UL BiK. ( phase-matching , PM) J7 5
Table 1

ST R I AL AH 47 PE WL (non critical phase matc-hing,
NCPM) , VC g ik B 2 148°C , HE B A I Bl Omrad ,
RS R 3mm x 3mm x 20mm; THG LBO 2 11 254
JEARBLVCIC , FERC A 0 =47°,¢ =90° ;FHG LBO & I 2%
FABEFRIVCHEC , FERL A 0 =90°,0 =61°, 3 ANdhiRHL{k
ZEWE T, A o, R AGE 18 fﬁﬂﬁﬁf‘@u RITES
T & 2 flise,, ,, 3877 AR 1Y 2 UG IR PR I 41
A WARTT 10 TE 2-y T3 R AR o 3R FE A6, 20
PR 2 YGHIE, DR

JCHE B A3 e B, BEAIOG 1064nm | A5 455G
532nm .3 YiEIE 355nm #% G W R S H AL N VEE , D\
1M1 266nm 5ESMBOLHT H , 11 6 HL PRI 2 A0 2 R
th 266nm (1K vf 58 BE AP B PR, L, L, Ly R
FEIE B E A0S 1O RAE LBO FiRA L s,
LBO & {4 A1 B £2 375 45 05 il 52 I (anti-reflection , AR ) F)
Zag WL 2, SHG LBO & {4 A SR 181 T H S 1o B X
1064nm/532nm % 1< A8 S, R AR SR L, A STl
HE SR TET BT 1064nm 357 K A0 9 52 8L, L, A SR 1T R EE S
T X 1064 nm/532nm I (495 JIEE, Ly A TT A H
SR T 8% 60 355nm i A< Y ek R B, THG LBO Al FHG
LBO P~ ff AR T B

Characteristics of LBO crystal

crystal PM type PM scheme walk-off angle PM angle PM temperature dimensions
SHG LBO I 0s + 040y 20 Omrad 6=90°,p=0° 148C 3mm x 3mm x 20mm
THG LBO I 0;.0 F €y 200: 3, 10mrad 0=47°,p=90° 60C 3mm x3mm x 15mm
FHG LBO 1 0,4, t0,3,7€ 4 16mrad 0=90°,p=61° 140°C 3mm x3mm x 20mm
Table 2 Antireflection coating of optical components
LBO crystals lenses
SHG LBO THG LBO FHG LBO L, (f=35mm) L, (f=57mm) Ly (f=57mm)
input output input output input output input output input output input output
AR 1064nm/532nm uncoated uncoated AR 1064nm AR 1064nm/532nm AR 355nm
(SHG) 7321 532nm fY5m L, E‘f‘iiﬂ@¥i’ﬂ$ﬁtﬂy)$ﬁv
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Fig.2 Dependence of conversion efficiency of SHG (1064nm + 1064nm—
532nm) and THG (1064nm + 532nm—355nm) on temperature of
the SHG LBO crystal
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Fig.3 Relationship between 266nm output UV power and 1064nm funda-

mental radiation power
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Fig. 4 The experimental and theoretical curves of relationship between FHG
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Fig.5 Pulse width of 266nm ultraviolet light with repetition rate of 20kHz
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Fig. 6 Far-field energy distribution of 266nm UV beam
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Fig.7 Power stability of the generated UV output power of 0.5W, 1W and
2.5W based on LBO

Fig. 8 Magnified image of the degraded LBO crystals
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