it R BREFWERER - 1

doi: 10.11823/j.issn.1674-5795.2026.03.01

ET 1.5 pm £REBEILT MOPA RIIHFINE
RSN FESEM KRR

I8, KBRS, shakid
(B2 Tk B A F L m KR BB AT R, A F 100095)

W E: RAXFESERKZAWNABRRKMZRARMEE RS, 4tz EA, HiTT7T —HEXT 1.5 um
ARG B E OB 4 4R 3 F K (Master Oscillator Power-Amplifier, MOPA) 2 SIS e F H R P s b F S E M A
2o KA PRI K A 3. 27 wm By 3 SR B BB O B N A TR, AR TR R o A B AR L AR R R o R
ML FOLHATEL U SR8k, TRERKW: ERXRHIEN46WH, LT FOHEKN3.25
pm, A% H36. 4nm, FEFHHRAAMOmW B FL AR, RAM LS wum BH T E, ARE AT H
FIwmEHRATHFENTETUARREAZERLE A, EHRRERATGREI EETE FEUREN
WRT, BAKELULBRETRENASERZ . W, FHFENREY. LEFEE LA TS50dB, B
TRRAGEGHERB LG TIEE R ROHTAEN, T ENLAEGHE., FRAA PN D LRRBET —
Y EA R REHHFAEARZ,

KW Puih; KFESEMRKA; WL AURNERE,; ERGIERA; BELGHAE,; £4
WHEN; EEHSELR

FESYES: TBY; 043 XEARERS: A MEHS: 1674-5795 (2026) 03-0001-07

High-power mid-infrared femtosecond optical parametric amplifier driven

by a 1.5 pm all-polarization-maintaining erbium-doped fiber MOPA
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Abstract: The application effectiveness of traditional optical parametric amplification systems has long been limited
by the performance of the driving source. To address this issue, a high-power mid-IR optical parametric amplifier is demon-
strated using a 1.5 pwm all-polarization-maintaining erbium-doped fiber master oscillator power amplifier (MOPA) system.
The OPA is seeded by a 3.27 wm continuous-wave (CW) interband cascade laser, where the femtosecond pump pulses
perform nonlinear slicing and efficient amplification of the CW seed within a periodically poled lithium niobate crystal.
Experimental results demonstrate that at a pump power of 4.6 W, the system delivers mid-IR femtosecond pulses centered
at 3.25 pm with a spectral bandwidth of 36.4 nm and a maximum average power of up to 440 mW. Notably, the 1.5 pm

pumping scheme employed in this work fundamentally circumvents the bottlenecks of parasitic visible absorption and se-

KRB 2026-04-25; fEEBEH: 2026-05-10; RABEH: 2026-05-28; KFRHH: 2026-06-28

BE&TH: EZKARR ARG 0 H (62475246)

SIRAMEs: T, WK, Sk LT 15 um ARG B EDELF MOPA KSR R Fh 205N i 2
HEBCRARLT]. THINEA, 2026, 46(3): 1-7.

Citation: WANG Y, WU T F, HAN J B. High-power mid-infrared femtosecond optical parametric amplifier
driven by a 1.5 wm all-polarization - maintaining erbium-doped fiber MOPA [J]. Metrology & Mea-
surement Technology, 2026, 46(3): 1-7.




© 2 - BRAEFMERA

202645 46 % % 3

vere thermal lensing inherently suffered by traditional 1 wm pumped architectures. Benefiting from this exceptional immu-

nity to thermal damage and a higher quantum efficiency limit, massive parametric gain is successfully extracted by utilizing

a long nonlinear crystal. Furthermore, radio-frequency spectral analysis reveals a signal-to-noise ratio exceeding 50 dB at

the fundamental frequency, confirming that the system maintains superior time -frequency stability alongside its high -

power performance. This architecture offers a highly scalable and robust technical paradigm for the development of com-

pact, high-power mid-infrared femtosecond sources.

Key words: mid-infrared; optical parametric amplification; femtosecond laser; periodically poled lithium niobate; mas-

ter oscillator power amplifier; erbium-doped fiber amplifier; continuous-wave seeding; near-degenerate parametric process
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Fig.1  Experimental setup of the high-power mid-infrared femtosecond optical parametric amplifier driven by a 1.5 wm MOPA
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