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Abstract: 3-5 um mid-infrared wave band is in the atmosphere window, which has lots of promising
applications on the spectroscopy, remote sensing, medical treatment, environmental protection and military
affairs. So, it has been a hot topic around the world to research the lasers at this wave band. In this paper, we
describe three ways to get the mid-infrared lasers: technology based on nonlinear theory, quantum cascade
technology and doping ions in crystal technology. At last, we point out the trends of their developments

respectively.
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Fig.1 Experimental setup: DM:dichroicmirror, SF10:8cm SF10 prism, CM collimating mirror, Si:lcm Si prism, LPF:long pass

filter, APD: PbSe amplified photodiode.
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Fig.2 A representative QCL coupled-well active region design: the schematic conduction band diagrams depict one

stage of the QCL active core under an applied electric field
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Fig.3 (Color onliner) Band diagram of a QCL structure designed
based onnonresonant extraction principle for light emission

at 4.6 um. Inset shows a schematic of a band diagram corres-

ponding to two phonon design approach
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Fig.4 Operation of double-channel processed QCLs emitting

at 5.2 um, 6.7 um, 8.2 um, 9.1 um, and 11 pum, respecti-
vely, at RT
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Fig.7 The diagram of Er’" ion transition energy level
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Fig.8 The absorption and emission curves of crystal doped

Cr’", at RT ,the inset describe the lifetime of Cr*" in

ZnS(circle), ZnSe(triangle) andCdSe crystal
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Table 6 The progress of the lasers doped Cr**
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Cr:ZnSe 2.35 18.5W 2005
Cr:ZnS 23 0.5W 2010
Cr:ZnSe 2.475 035W 2011
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CriZnSe 24 3.7TW 2012
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Fig.9 The absorption and emission curves of crystal doped

Fe?"at RT, the inset describe the lifetime of Fe*' in
ZnSe (triangle) andCdSe crystal
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Table 7 The progress of the lasers doped Fe**
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Table 8 The progress of mid-infrared ceramic laser

kL WK/ pm LNARIE sy I 1)
Tm:YAG 2.007 2.11W 2012
Tm:YAG 1.84~2.17 6.05W 2012
Ho:YAG 291 1.95W 2010
Ho’':Y203 2.12 25W 2011
Ho:YAP 2.118 10.9W 2009
Er*':Y203 2.7 1.6 W 2010
Er*':Y203 271 380 mW 2010
Er:Lu203 2.7 611 mW 2014
Cr*":ZnS 2.4 10W 2009
Cr*":ZnSe 22~23 60 mW 2014
Fe:ZnSe 43 4.7ml 2011
Fe:ZnSe 4.37 3.6 mJ 2011
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