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Development progress of Fe*:ZnSe lasers
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Abstract: Mid-infrared lasers with emission spectrums located in the 3~5 pm atmospheric window have a
wide range of possible applications in medical treatment, industrial processing, atmospheric remote sensing,
space communication, infrared countermeasures and other fields. Transition Metal (TM) doped Il ~VI group
sulfide crystals can be used as the gain medium to achieve mid-infrared laser output. Among them, Fe’“:ZnSe
lasers are advantageous for their high conversion efficiency, their wide tunable range in the mid-infrared
band and their compact structure. They are one of the most effective ways of achieving a short pulse with

high power and high energy in the mid-infrared band. With the development of material technology in recent
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years, Fe* ":ZnSe lasers have begun developing rapidly and have become a heavily researched topic. This pa-

per reviews the development of a TM*": Il ~VI laser represented by a Fe® ":ZnSe laser. The preparation meth-

ods of a Fe* :ZnSe gain medium are introduced and analyzed. The pump sources and factors affecting the

performance of Fe’ ":ZnSe lasers are discussed. The output characteristics of the Fe® ":ZnSe laser are re-

viewed. The latest development of Fe* :ZnSe lasers in room temperature and ultrashort pulse directions is

summarized and prospected. The possible future development direction of Fe*":ZnSe lasers is discussed.

Key words: mid-infrared laser; TM*": Il ~VI laser; Fe* *:ZnSe laser; crystal preparation; performance analysis
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Tab.1 Research status of Fe’:ZnSe lasers’ pump source

YEH (4F) SEIHTIR TARRE Ok ok B4
Adams(1999)1! Er:YAG 2.7 um 5~180 K 3980~4 540 nm 12 p(fik) 48 ps, 100 Hz
Kernal(2005)"1 Nd:YAG(D,#17) 2.92 um(2" stokes) et 3900~4 800 nm 1w

Akimov(2006)* Er:YAG 2.94 um il 3950~5050 nm 370 pJ(Jik ) 100 ns, 60 Hz
Doroshenko(2010)“) Er:YAG 2.94 ym il 4300~4 600 nm 0.58 mJ(Jiki) 1 Hz
Myoung(2011)1" Er:Cr:YSGG 2.8 um, 20 ns i 4370 nm 3.6 mJ(flk#) 6.7 Hz
Fedorov(2012)F" Cr:ZnSe 2.7 pm 771K 4140 nm 1.5 WOELEHOE)
Frolov(2013)1" Er:YAG 2.94 um 85K 4100 nm 2.1 J(fk M) 0.3-0.5 ps
Velikanov(2014)*% HF 2.6~3.1 pm =i 4600~4700 nm 30 mJ(fik#i) 125 ns
Martyshkin(2015)1" Er:YAG 2.94 um, [ fHi5%% 77K 3880~4170 nm 0.35 J(kirfr) 150 s, 100 Hz
Velikanov(2016)54 HF 2.6~3.1 um ) 1.2 J(fiiktr)
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Balabanov(2018)"" HF 140 ns Ei 480 mI(Jik )
Frolov(2019)" Er:-YAG 2.94 um, [ Hig%; 278~291 K 1.6 J(knir)
FYE—(2019) Ho:YAG(ZGP-OPO) 2.6~3.1 pm 288~301 K 4030.2~4593.6 nm 58 mW(Jikit) 2.7 ns
ZEHE—(2019) Ho,Pr:LLF(Nd:YAG KTP-OPO) 2958 nm 77K 4000 nm 16.4 WI(Jkit) 13.9 ns
Uchara(2020)¢” Er:ZBLANJ(£12.8 um, 3454 H 77K 4050 nm IE{E 3 1.1 kW 20 ns, 40 kHz
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