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Yb:YCOB Self-Frequency-Doubled Yellow Laser Crystal and Device

LU Dazhi, FANG Qiannan, YU Haohai, ZHANG Huaijin, WANG Jiyang
(State Key Laboratory of Crystal Materials, Shandong University, Jinan 250100, China)

Abstract: Yb:YCasO(BO3); (Yb:YCOB) self-frequency doubling (SFD) crystals with different doping concentrations
(5%—-30%, mole fraction, the same below) were grown by the Czochralski method, and the relationship between the structure
and doping concentration of the as-grown crystals was analyzed. The crystals were cut along the direction with a maximum
effective nonlinear coefficient, and the microchip structure design was realized. The yellow laser output with a maximum
power of 1.71 W can be obtained in Yb:YCOB crystal with a doping concentration of 30% and a crystal length of 4 mm with
respect to the electric-phonon coupling effect. The conversion efficiency is 11.97% and the output wavelength is stabilized at
570 nm based on the proper coating parameter design. The results show that Yb:YCOB SFD crystals can realize the practical
yellow laser.
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Fig. 1 As-grown Yb:YCOB crystals with different doping
concentrations by Czochralski method

1.2 H&EMRKSRE

¥ F Bruker Axs D8 Advance B4 K X 526 fi7 5t
(XRD)YAE LRI T A [F45 44 R BE AR AR R oK
XRD #, #E5HE K9 1.540 6x107° m 1 Ko 25,
R 0.02 (O)F, HFTEHE] 20°0~80°(20).
1.3 EXBEMEALRRES

TN H AL LIRS B 2 Fos. BT T
Yb:YCOB @B 4 N 30% (BE/R v 4L, T ),
EEAR RSN 3 mmx3 mmx4 mm, 3 mmx3 mmx6 mm
'3 mmx3 mmx8 mm, 2 3 mmx3 mm K [ FE
Y HEBE LU BRI, B OO S5 K. TR A
SR T _EAE L 970~1 100 nm ¥ B EiE
i, 1120~1 160 nm A1 560~580 nm 3 B i S i A
JR A Iz B AR YR s T R E L 970~1 100 nm A
1 120~1 160 nm B & =HF. 1 010~1 100 nm Al
560~580 nm ¥ Bt s ik (A . R pg Pl AR
FFIH T SEAALUCEC T7 191 BT F 2R IR A6 2F
FA LK 975 nm IBEOE R EOBRS, Ot
LFHEAN 200 pm, FELEN 0.22. REHRE RS
RAELLEIN 1:1, BN 9.5 cm. N T /N SESG H
fn RIS T TR M P A IS, BL S b
UF AR TE AL A, ARSI — RN BRI AT K
AR, KA R EEEHIAE 2 °Co T R
BEHOLE GBI IhE, AT 1T AMERL 1 120~
1 160 nm = S5 560~580 nm % B e i i A Ji L 1)
BRF Fo SR A TSR MRS h
1918-R (Newport Inc), i35 H O I A 1B 15X

Yb: YC'EI@ Detector

Laser Focus Filter Power
diode system meter

B2 Yb:YCOB RS0 F G B0 S50 3 B
Fig. 2 Experiment setup of the SFD Yb:YCOB yellow laser
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Fig. 4 Partial XRD spectra of the Yb:YCOB crystals with
different doping concentrations
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