9550 B 10 M T o Vol.50 No.10
2021 # 10 H ACTA PHOTONICA SINICA October 2021

5] #% 20 SUN Hao, TIAN Wenlong, WANG Bowen, et al. High Beam Quality Third Harmonic Generation with All-solid-
state Femtosecond Laser (Invited)[J]. Acta Photonica Sinica, 2021, 50(10):1014001
M, H SO, FESC, & AR RN M S R I AR AT (R ) [T] 6 T 254z, 2021,50(10) : 1014001

[ 25 AP IROE = D6 R o B — A A 5T (Rr k)

FEL AR, EHL, TRE , K AENL?
(1 V5% i FRHE K2 Py 550 TR 2B, V5% 710071)
(2 v ERR B BLAF 55 0 A6 T R S R S0 96 %, B AT 100190)
(34 & B FRHEA AR, ILAR MG 264006)

W ENABSKHEL LR AASZERREMI0m KA HERITT AAAR . KRR A IR+
WEAI05 s EEMEAH 76 MHz. P sk ¥4 1030 nm &9 8 A Yb: KGW 43 &, 8 A 1.7 mm ¥
LBO #h R 3EAF60% 9 45 MEH AR RE S AR T A TBBO MK X492 Efefe | £ 4815 K Fe
HEZRMPE A, ERARAAZASWHE4T AR £4842 KA BBO Sk, KFHRKXFHHEH
AOTIW, =45 B 244 14% ;4 A 1 4042 T 56 BBO &4k, 38433928 £ 4 1.01 W 84 % 4
BWOoR R ZAER A AR A 2020, ERAF 343 nm BN L R R A ER T 1.3,

KR FRBIRE T, 4B S =490 ;£ 50k

HE DS TN248 ERFRIAAD : A doi:10.3788/g2xb20215010.1014001

High Beam Quality Third Harmonic Generation with All-solid—state
Femtosecond Laser (Invited)

SUN Hao', TIAN Wenlong', WANG Bowen', YU Zhaolei’, ZHU Jiangfeng', WEI Zhiyi’
(1 School of Physics and Optoelectronic Engineering , Xidian University, Xi'an 710071, China)
(2 Beijing National Laboratory for Condensed Matter Physics, Insititute of Physics, Chinese Academy of Sciences,
Beijing 100190, China)
(3 Yan tai En Bang Electronic Technology Co., Lid., Yantai, Shandong 264006, China)

Abstract: The generation of 343 nm femtosecond laser with high beam quality by the third harmonic
generation of an all solid state femtosecond laser was reported. The fundamental harmonic is a commercial
Yb: KGW mode-locked laser with a pulse duration of 105 fs, a repetition rate of 76 MHz and a central
wavelength of 1 030 nm. Firstly, the second harmonic radiation is achieved with 60% optical-to—optical
(1030 to 515 nm) conversion efficiency. Then, the third harmonic generation based on type Il and type |
phase-matching BBO crystals are studied respectively. With the type Il phase-matching BBO, the
maximum output power of 0.71 W is achieved under the fundamental power of 5 W, which corresponding
to the optical-to-optical conversion efficiency of ~14%. The ultraviolet output power of 1.01 W is
obtained corresponding to an optical-to-optical (1 030 to 343 nm) conversion efficiency of 20.2% with type
I phase-matching BBO. The beam quality of the high power ultraviolet laser at 343 nm is better than 1.3.
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generation; Ultraviolet laser
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DM1-DM4: dichroic mirrors; M1-M6: plane mirrors; L1-1.3: plano-concave lenses; RM: hollow roof prism mirror;
BB: beam block; HWP: half wavelength plate
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Fig. 1 Experimental configuration
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