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Red, Green and Blue Laser Emissions from H,-Filled Hollow-Core Fiber
by Stimulated Raman Scattering
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Changsha, Hunan 410073, China

Abstract The experiment of red, green and blue laser generating simultaneously in gas-filled negative curvature
hollow-core fiber is reported. A hydrogen-filled Ice-cream negative curvature hollow-core fiber is pumped with a
high peak-power, narrow linewidth, subnanosecond pulsed 1064 nm microchip laser, generating 737.6, 564.2,
457.1 nm pulses corresponding to the first, second and third vibrational anti-Stokes waves by cascaded stimulated
Raman scattering of hydrogen molecules. The relative intensities and output modes of red, green and blue laser can
be controlled by adjusting the pump power and the pressure of hydrogen filled in the hollow-core fiber.
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Fig. 1 (a) Experimental setup; (b) scanning electron micrograph of the hollow-core fiber cross section;

(¢) measured transmission losses of the hollow-core fiber
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Transmission losses of different Stokes wavelengths in the negative curvature hollow-core fiber

Wavelength /nm

Raman shift /em™

Raman process

Fiber loss /(dB/m)

457
564
738
1002
1064
1135
1908

+4155X3
+4155X2
+4155
+587
0
—587
—4155

The third order vibrational anti-Stokes
The second order vibrational anti-Stokes
The first order vibrational anti-Stokes
The first order rotational anti-Stokes
Pump
The first order rotational Stokes

The first order vibrational Stokes

High loss
High loss
0.45
0.24
0.12
0.25
0.35
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Fig. 2 Output spectrum. (a) Hollow-core fiber in vacuum; (b) 3.5 MPa hydrogen pressure

and 42.6 mW coupled pump power
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Fig. 3 Evolution of near-field images of residual pump and red, green, blue Raman lasers at 1.5 MPa hydrogen pressure
with coupled pumped powers. (a) 10.3 mW; (b) 11.8 mW; (¢) 12.6 mW; (d) 13.4 mW;
(e) 15.8 mW; (f) 23.7 mW; (g) 31.6 mW; (h) 39.5 mW
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Fig. 4 Evolution of relative intensities of the residual pump and Raman lines with hydrogen pressures

at 42.6 mW coupled pump power
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Fig. 5 Evolution of near-field images of pump and red, green, blue Raman lasers with hydrogen pressures at
42.6 mW coupled pump power. (a) 0.5 MPa; (b) 1.0 MPa; (c¢) 1.5 MPa; (d) 2.0 MPa;
(e) 2.5 MPa; (f) 2.75 MPa; (g) 3.5 MPa; (h) 4.0 MPa; (i) 4.5 MPa; (j) 5.0 MPa
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