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Abstract This paper reports the experimental study of the single-pass and cascaded stimulated Raman scattering
(SRS) of deuterium gas in anti-resonance hollow-core fibers (AR-HCFs). The process of SRS of deuterium gas in
AR-HCEF is analyzed in detail and the variations in the output spectrum and Raman power with the pressure of
deuterium gas and the pump laser power are studied as well. It is found that the rotational SRS can be effectively
suppressed and the efficiency of vibrational SRS is improved by reducing the pressure and using pump laser pulses
with a relatively low peak power. In addition, by further designing and fabricating an AR-HCF with transmission
bands in the right position and narrow bandwidths, efficient first-order vibrational Stokes light (1561 nm) and
second-order cascaded vibrational Stokes light (2925 nm) can be output via pumping with a 1064 nm pulsed laser.
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L: convex-plane lens; PBS: polarization beam splitter; /2: half-wave plate; HCF: hollow-core fiber; D,: deuterium
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Fig. 1 Experimental setup. (a) Schematic of experimental setup; (b) SEM image of cross section of

ice-cream type HCF; (c) SEM image of cross section of node-less type HCF
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Fig. 2 Output spectra, measured loss spectrum, and energy level transition diagram of output spectrum of HCFI.

(a) Output spectra and measured loss spectrum of HCF1 at pressures of 400 kPa and 800 kPa under pump powers of

25, 50, and 90 mW; (b) energy level transition

diagram of output spectrum of HCF1 at pressure of 800 kPa

under pump power of 90 mW (corresponding Raman frequency shifts are shown within brackets)
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