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Research progress on directly pumping mid-infrared solid-state lasers
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Abstract; The 3 ~5 pum mid-infrared laser has a wide application prospect in remote sensing,communication, gas de-
tection ,medical treatment and other fields. Having the advantages of uncomplicated theory and simple structure , direct-
ly pumping solid-state lasers are important methods to emit 3 ~5 pm mid-infrared laser. There are two kinds of direct-
ly pumping solid-state lasers, mainly distinguished by their gaining mediums,one is based on rare-earth ions(such as
Er'* (Ho'* ,Dy’* ,Pr’* ) doped solid-state lasers,and the other is transition-metal ions doped solid-state lasers. The
recent progresses of directly pumping solid-state lasers are introduced and their technical principles and future devel-
opments are summarized in this paper.
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Tab. 1 State of Dy’ — doped 4.3 wm lasers

Year Author Pump source/ pm Crystal Wavelength/ pum Parameter of Output

1991 Norman P. Barnes'™)  Er : YLF fi{k 1.73 Dy : YLiF4 4.34 200 ~125 ns;10 ~20 mJ;5.2 %
1999 M. C. Nostrand!'® Nd : YAG &fk 1.32 Dy,Na : CaGa2$4 4.3 ~4.4 75 ws; 0.1 mJ;1.6 %
2010 Jan Sule!'7] LD 1.3 0.7 % Dy : PbGa2S4 4.3 90 wl; 1.8 mW;3 %
2011 Er : YLF Ak 1.73 6 % Dy : PhGa2S4 4.3 7 mJ;8 %

2013 H Jelinkova '8 =% LD 1.7 y : PhGa2S4 4.32 67 mW;8 %

2016 LD 1.3 y : PhGa2S4 4.3 9.5 mW;1 %
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Tab. 2 Research progress of Fe : ZnSe laser

Year Author Pump source Temperature Wavelength/ um Parameter of Output
1999 Adams[27] Er : YAG 2.698 wm,48 ps,100 Hz,150 wJ ER 15 K/3.98 ~ 180 K/4. 54 130 K:12 ) ;48 ns;8.2%
2008 Voronov[32] Tm FELFFEH €3 + : CdSe 2.97 um,0.6 W WA H 4.04~4.08 160 mW ;56%

2011 NoSoung Myoung! 28] Er: Cr: YSGG 2.8 pm 236 K/300 K 4.3/4.37 4.7 m}/3.6 mJ;19%/16%
2012 Berry P[33] Er: YAG 2.94 pm,3 W 77 K 4.14 840 mW ;39%

2013 Frolov[34] Er: YAG 2.94 um,750 ps,8 J 85 K/245 K/285 K 4.1 2.1J;51%/1.3 1,29% /42 m]
2013 Fedorov[35] Cr:ZnS2/Ex Y& 315 5.5W 80 ~ 180 K 3.74 ~4.95 L5W

2014 Evans[36] Er: YAG 2.94 wm,3 W 77K 3.84 ~4.34 850 kHz;64 ns;600 nJ;22%
2014 S. D. Velikanov[29] HF O 2.6~3.1 pm i 4.6~4.7 30 mJ;125 ns

2015 Martyshkin[37] Er: YAG 2.94 um,100 Hz,150 ps,1.2 ] 77 K 3.8~4.2 0.35 J;100 Hz

2017 S. D. Velikanov[30] HF #4565 2.6~3.1 pm iR 4-~5 1.6 J;20 W

2017 Martyshkin[ 38 Cr:ZnSe 2.9 pm,23 W, £ 5% 30 nm 77 K 4.159.2 W;41.2%

2020 A. V. Pushkin[31] Er : ZBLAN 2.8 um,7 W 170 K 4.4 415 mW ;732 fs;100 MHz
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