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Research Progress of Single-Doped Holmium Solid-State Lasers
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Abstract The mid-infrared 2 pm band solid-state laser has a wide range of applications in the fields of industry, military,
medical, and scientific research. Single-doped holmium solid-state laser is an important method to produce 2 pum lasers.
2 pum lasers can also provide an effective pump source for mid-infrared optical parametric oscillator. This paper introduces
the advantages of single-doped holmium solid-state laser, and summarizes the research progress of single-doped holmium

solid-state lasers based on various substrates in the past decades. Finally, the future development prospect of single-doped

holmium solid-state lasers is prospected.
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Table 1 Research progress of holmium single-doped silicate solid-state lasers

Laser crystal Output power P /W Wavelength A /nm Pulse duration z, /ns Year Reference
Ho:LSO 3. 60 2105. 10 — 2017 [56]
Ho:SSO 0.42 2111.81 103 2019 [57]

Ho:SYSO 10. 30 2097. 67 — 2019 [58]
Ho:SYSO 20.70 2097.90 20 2019 [59]

3.5 BBUSEREEM S

B TR AR SRR T RS AR B — oSO S A E
1A KGAW . KLuW % fh ik, FZLLKYW @i 0E,
2016 4F , V5 Bt F 19 Jambunathan 2 ] 1946 nm ) Tm
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) J5 235 ¥ F 5% 07 Zhang 258 Fl Tm #OG#E7E 1946 nm
Ab 7 9 ZE 3 Ho: MgWO,, 7€ 2104 nm P K 4b 3k 15 T
52 mW i th D3 RERGORIAE] 7200,

F 2 HBYCE MR E RO B BT Tk R

Table 2 Research progress of holmium single-doped tungstate solid-state lasers

Laser crystal Output power P/mW Wavelength 2 /nm  Pulse duration 7, /ns Year Reference
Ho:KYW 205 2105 — 2016 [60]
Ho:KYW 551 2056 201 2018 [61]

Ho:MgWO, 52 2104 — 2019 [62]
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BB K R R T R OGR4 AR R BH TR L
(Ho:GTO) fuiA, GTO i A 2 — Fh B Y 1% 543 8K 1] {4
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AAF IR I O i L 4 =B EUR HERCR 2019 4 1A R
I Tl K% Duan 28 7F & I F FH 1940. 3 nm Tm JG4F
G 28 55T Y B8 Ho: GATaO, §: 4 , 7E 2068. 39 nm
RESEELT 11,2 W S Kt D 5 X T 72.9% 1
BB OERFRRE TA N 1.4, F4E, [RS8 E
Dai % SE B T Ho: GTO fb M4 145 56 41 5 30 4 2 % o
PATROCRS o 30 1 7EBOG I AR B BE R A

B R, 7R R MR SO a8 3RS T IR K O 2068. 33 nm
B BN A B R OR 392 mW AR X T I A 2R
IR A RERBCE N 60.2% o 2021 4, W /R B IHYE K
% 1) Zhang % i B T Tm: YAG B N E W
Ho:GdTaO, (Ho: GTO)#OE#% , 78 2019. 1 nm &b 4k 15
T 8.38 W iy th Hh 3 B 59. 9%, A AT ik i
77 Ho: GTO #6800 . 3h I8 Q 28, 78 # & i
F A1 kHz I, 5 Kbk vh B8 £ 4 3 mJ, 3515 17 ns 1 ik
v B N ) e R WL T 3 R 176. 47 kW, 2R A
THH B R 4 13W, Bt Esm Bk N
2068. 4 nm,

# 3 BB F R BOL S 09 BT 7Tk

Table 3 Research progress of holmium single-doped tantalate solid-state laser

Laser crystal Output power P /W Wavelength 2 /nm Pulse duration 7, /ns Year Reference
Ho:GTO 11. 20 2068. 39 — 2019 [63]
Ho:GTO 0.39 2068. 33 — 2019 [64]
Ho:GTO 8.38 2019. 10 — 2021 [65]
Ho:GTO 4.13 2068. 40 17 2021 [66]
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