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Abstract Gas laser based on hollow-core fiber (HCF) is an effective means to realize mid-infrared laser output.
Generally, according to the transition selection rule, one pump absorption line corresponds to two lasing transition
lines. A single-pass HCF HBr laser with a 4.3 pm single spectral line is realized by means of air pressure control.
Using the self-developed 1958 nm continuous wave high-power narrow linewidth thulium-doped fiber amplifier as the
pump source, a 5-meter-long anti-resonant HCF filled with low-pressure HBr gas is pumped. The laser output with
4.3 pm single spectral line of isotope H”Br and H* Br is realized respectively through air pressure control, the
maximum laser power is 350 mW, and the total optical-optical conversion efficiency is about 8% . The output laser
spot is measured by the self-built optical fiber scanning device, and the result shows that it is a fundamental mode.
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Fig. 1 Characteristics of tunable 1958 nm pump system. (a) Structure of pump system with two stage amplification; (b)

absorption spectrum of H'’Br molecule at 2 pm band and energy level transition process corresponding to R(5)

absorption line pumping; (c¢) output wavelength varying with V. ;

(d) output 1958 nm laser power varying with

pump power of main amplification stage; (e) pump spectra at different output pump powers
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Fig. 3 Characteristics of output spectra at different gas pressures. (a) Relationship between output spectra and pressure

at incident pump power of 2.7 W; (b) relationship between output spectra and pressure at incident pump power of 7.8 W
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Fig. 4 Characteristics of output power. (a) Output laser powers at different pressures when pumping H” Br isotope,

discrete points are measured data, and solid lines are corresponding fitted lines; (b) conversion efficiency varying

with coupled pump power at different pressures when pumping H”’ Br isotope, discrete points are measured data,

and solid lines are corresponding fitted lines; (¢) maximum output power, residual pump power and absorbed pump

power varying with pressure when pumping H”Br and H*' Br isotopes; (d) output power varying with incident

pump power and absorbed pump power when pumping H” Br and H*' Br isotopes at pressure of 550 Pa
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Fig. 5 Mode field profiles measured by scanning method. (a) Experimental setup for measurement of mode field profile of

4 pm laser; (b) intensity distribution of three-dimensional mid-infrared laser spot; (d) intensity distribution of two-

dimensional mid-infrared laser spot
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