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Fig. 1. Schematic diagram of the Er:YAG laser system with LiNbOs-based acousto-optic @-switch.
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switched laser versus pump energy at 20 Hz with different
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Fig. 9. Stability of the laser output energy within 30 min.
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Abstract

The 2.94 pm nanosecond erbium laser is an important solid-state laser source in the wide-tuning mid-
infrared laser and clinical medical research. In this work, a novel LiNbO; acousto-optically @Q-switched Er:YAG
laser is developed, and the effects of different @-switched delay times and output coupler’s reflectivities on the
laser output pulse characteristics are investigated at a repetition frequency of 20 Hz. A concave-convex resonant
cavity is designed to compensate for the thermal lens effect, and a single @-switched pulse is obtained. The
maximum pulse energy and minimum pulse duration are 34.68 mJ and 119.9 ns respectively, with corresponding
peak power of 289.24 kW. Compared with the plane-plane cavity, the cavity proposed herein increases the
output energy by 2.09 times. To our knowledge, this is the highest energy ever obtained in the acousto-optically
@-switched Er:YAG laser. This work provides a new means for further studying wide-tuning mid-infrared laser
technology.

Keywords: solid-state laser, Er:YAG laser, LiNbO3 acousto-optic @Q-switch
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* Project supported by the National Key Research and Development Program of China (Grant No. 2018 YFB0407204).

1 Corresponding author. E-mail: hjiang@aiofm.ac.cn

044205-6


http://doi.org/10.7498/aps.73.20231616
mailto:hjiang@aiofm.ac.cn
mailto:hjiang@aiofm.ac.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Chinese Physical Society

%ﬂ *ﬁActa Physica Sinica

Institute of Physics, CAS

2.94 um LiNbosﬁﬂ’ﬁI\ﬁQ Er: YAGEOR#y H Bk i1tk

IFT £HH BEE I ZHFT

LiNbO; acousto—optically Q—switched pulse characteristics of Er:YAG laser at 2.94 pm
Wang Tao-Ning  Jiang Ling-Ling  Cheng Ting-Qing Wang Li  Jiang Hai-He

5| {5 B, Citation: Acta Physica Sinica, 73, 044205 (2024) DOI: 10.7498/aps.73.20231616
TEZL I View online: https://doi.org/10.7498/aps.73.20231616
BHAPIZS View table of contents: http://wulixb.iphy.ac.cn

LR BRI HoA S EE

Articles you may be interested in

1064 nm [ A AR RDELFROEARE B £ 4 B2 A0 5080 P T FEAFSE

Comparative study of squeezed vacuum states prepared by using 1064—nm solid—state and fiber—laser as pump source

YIFI£4. 2019, 68(12): 124201 https://doi.org/10.7498/aps.68.20182304

A SR - R TR A O

Off-axis pumped Hermite—Gaussian mode solid—state laser

YIBR2FA. 2020, 69(11): 114202  htips://doi.org/10.7498/aps.69.20200086

FOEIRIQ Nd:YVO, it S A5 A2 X 58657 nmif0C#

Frequency doubling of acousto—optic Q-switched Nd:YVO, cascaded Raman laser for narrow pulse—width 657 nm laser
PPz 2021, 70(22): 224209  https:/doi.org/10.7498/aps.70.20210695

LT P BRZE ™ A e B4 2 2K - e T RO

High-order Laguerre—Gaussian mode laser generated based on spherical aberration cavity

PFEEEAR. 2022, 71(1): 014204 hitps:/doi.org/10.7498/aps.71.20211514

BET HOBERR A KA A QB B 1 T, Ho: LiILuFAO G 4%
Passively Q—switched mode—locked low threshold Tm, Ho: LLF laser with an single walled carbon nanotubes saturable absorber

YrE2E 4. 2018, 67(1): 014201  https:/doi.org/10.7498/aps.67.20171748

FETFramm S BT AT

Research on acousto—optic switch based on optical tamm state

YIBR2A4R. 2020, 69(16): 164204  hitps://doi.org/10.7498/aps.69.20200396


https://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.73.20231616
http://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.68.20182304
https://doi.org/10.7498/aps.69.20200086
https://doi.org/10.7498/aps.70.20210695
https://doi.org/10.7498/aps.71.20211514
https://doi.org/10.7498/aps.67.20171748
https://doi.org/10.7498/aps.69.20200396

	1 引　言
	2 实验设置
	3 实验系统及测量结果
	4 结果与讨论
	4.1 调Q延时对激光器输出性能的影响
	4.2 输出耦合镜反射率对激光器输出性能的影响
	4.3 热效应对激光器输出特性的影响

	5 结　论
	参考文献

