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Abstract: 3 pm laser is located in the molecular fingerprint region and has important application value in fields
such as medical surgery, gas detection, and military applications. Er'*: ZBLAN fiber laser has the advantages of high
efficiency and integration, making it the main output mode of 3 pm laser. Starting from the generation of 3 pm laser
by erbium ion transition, this article introduces the structural principle and energy level system of 3 pwm laser genera-
tion, summarizes the technical solutions and research progress for achieving high-power continuous output and pulse
output in this band, with a focus on the experimental research of Q-switched and mode-locked lasers based on satura-
ble absorbers of different materials. And analysis of the problems is solved in order to achieve high power output in

the 3 wm band. Finally, the development direction of Er'*: ZBLAN lasers is prospected.
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Fig.2 Schematic diagram of fiber optic heat dissipation struc-

ture. (a) Liquid direct cooling. (b) Liquid indirect

cooling
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Tab. 1  Research progress of 3 wm band Er'*:ZBLAN CW laser

R WY, BARWE SR e LN 3 IR, IR . .

£ /nm W % (mol) m TR pwm W % R ik
975 20.0,32.0 6 4.00 ARG 2.780~2. 800 >2.00 10.0 2007 [9]
975 42.8 6 4.00 Ly 2.78 9.00 21.3 2007 [10]
980 93.0 6 3. 80 A HEA 2.770~2.800  8.00~ 11.00 12.2 2010 [12]
975 89.0,77.0 6 4.20 23 [l R A 3.000 24.00 20.0 2009 [11]
980 20.5 7 6.42 2oL 2.824 5.00 32.0 2009 [14]
980 20. 2 7 6. 60 2oL 2.940 5.20 26.6 2009 [15]
976 70.0 7 4. 60 S eef 2.825 20. 60 35.4 2011 [16]
980 188.0 7 — Bt 2.938 30. 50 22.0 2015 [17]
980 188.9 6 6. 50 Bt 2.838 35.40 22.9 2019 [18]
980 172.2 7 6.50 ES#as 2.824 41. 60 22.9 2018 [19]
976 325.0 7 5.50 25 ARG 2. 860 70. 00 29.0 2021 [20]
975 25.0 6 4.00 25 R A 2.786 2.61 11.6 2012 [21]
975 6.3 6 4. 80 G 2.785 0.98 17.0 2014 [22]
975 40.0 6 4.70 = G 2.790 9.20 24.8 2015 [23]
976 140.0 7 6.50 2oLt 2.825 20. 30 18.6 2021 [24]
976 128.0 7 8.00 G 2.870 33. 80 26. 4 2023 [25]
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Tab.2 Research progress of 3 wm band Er'*: ZBLAN Q-switched laser

S RPY S S S PV E VA LRI

JkwpSEEE  BkobagdEs o ks

8 R W A ALy R
wm \% W ws wJ kHz
InAs 2.700 0.001 4 1. 040 1. 200 1.25 1.10 1996 [52]
Fe*':ZnSe 2.780 0.3180 5.340 0.370 >2.00 161. 00 2012 [30]
Fe*': ZnSe 2.780 0.8220 10. 760 0.742 7.98 102. 94 2016 [31]
Fe™:ZnSe 2.760~2.850 >4.0000 5.160 1. 890 ~ 0. 400 27.70 43.80 ~243.20 2017 [32]
Fe’*:ZnSe 2.780 0.486 0 7.300 0.520 3.81 127. 46 2018 [33]
SESAM 2.786 4.2000 25.700 2.290 58. 87 71.73 2016 [26]
Graphene 2. 800 0.3800 16. 000 0. 400 6.40 59.00 2013 [35]
Graphene 2.790 1.000 0 11.400 2. 100 24.30 41.20 2013 [36]
Bi,Te, 2.791 — 0. 856 1. 300 9.30 92.00 2016 [38]
Bi,Te, 2.762~2.824 — 0. 260 0.950 2.00 50. 00 2017 [39]
MXene 2. 800 — 0. 181 1. 100 2.10 88.30 2019 [40]
Ti,CT, 2.798 — 0.080 0.730 0. 81 99.50 2019 [41]
Ta,NiS, 2. 800 — 0. 168 1. 200 1. 64 102. 00 2021 [42]
TiCN 2.778 25.8300 — 5. 400 — 32.57 2023 [43]
Graphene/MoS, 2. 800 — — 1. 900 2.20 45.00 2018 [45]
MoS, 2.754 — 0. 140 0. 806 2.00 70. 00 2019 [46]
InSe 2.791 — 0.712 0.423 — 253.00 2021 [47]
Black phosphorus 2. 800 0.5850 6. 500 1.180 7.70 63.00 2015 [49]
Black phosphorus 2.772 — 0.018 3.320 0.82 22.20 2018 [51]
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