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Abstract: Random fiber lasers have significant application potential in areas such as imaging, sensing, and
medical diagnostics. This paper proposes a random fiber laser based on feedback from a liquid crystal core random
grating array, by utilizing a random grating array mask and light-induced phase separation technology, a liquid
crystal core grating array with randomly distributed gratings was realized within a hollow-core optical fiber, which
is integrated into the optical path to provide random feedback for the laser. The threshold of the random fiber laser
at room temperature is 49. 3 mW. As the pump intensity gradually increases, the number of lasing modes increas-
es, with the lasing modes dynamically distributed over the range of 1 529-1 532 nm and exhibiting a relatively
small range of lasing intensity variations. The temperature variation of the random grating array will affect the las-
ing characteristics of the random fiber laser. As the temperature rises, the feedback strength of the grating array
decreases, resulting in an increased lasing threshold and a decreased lasing intensity. Additionally, the probabili-
ty of lasing modes around 1 530.9 nm and 1 531. 3 nm significantly increases. This kind of multi-mode random fi-

ber laser based on liquid crystal core random grating array feedback has great application potential in the fields of sensing,
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communication and imaging.
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Fig.1 Preparation process of liquid crystal core random grating array. (a) Injection of liquid crystal polymer monomer mixed

solution into hollow-core optical fibers. (h) Exposure with mask. (¢)Thermal annealing. (d)Mask-free exposure. (e)Sche-

matic diagram of the phase separation of polymer monomers and liquid crystals during the mask exposure process and the

formation of gratings
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Fig.2 (a)Schematic diagram of the liquid crystal core random grating array. (b) Statistical distribution of grating interval length
in the grating array. (c)Texture image of grating array under polarized light microscopy
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Fig.4 (a)The texture map of the grating under the polarized microscope at different temperatures. (b) Reflection spectra of ran-
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dom grating arrays at different temperatures. (¢) The spectra of reflected light from a random grating array at different tem -

peratures, the inserted illustration depicts the light source output spectrum
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Fig.5 The emission spectra of the random fiber laser changes with the pump intensity when the liquid crystal core random grat-

ing array is at different temperatures. (a)25 “C. (b)40 "C. (¢)50 "C. (d)60 °C. ()70 "C. (£)80 °C
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Fig.6 (a)The peak intensity of the random fiber laser emission varies with the pump intensity when the random grating array is

at different temperatures. (b)The threshold of the random fiber laser varies with temperature
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Fig.7 Statistical distribution of the wavelength of the laser mode of a random fiber laser when the random grating array is at dif-

ferent temperatures. (a)25 °C. (b)40 °C. (¢)50 °C. (d)60 °C. (e)70 °C. ()80 °C
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