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Abstract:
In this letter, two novel hollow-core photonic crystal fibers (PCFs) are proposed, simulated, and analyzed. The PCFs stably support Orbital Angular Momentum (OAM) transmission. These PCFs are theoretically and systematically investigated, discussed, and compared their properties, structures, and parameters. Besides, an effect of core size and pattern of air holes on OAM parameters is investigated with these two PCFs. The proposed PCFs support up to 38 OAM states with 1,200 nm bandwidth ranging from 800 nm to 2,000 nm with a large effective refractive index difference of above. The average confinement losses of these PCFs less than  dB/m, and the lowest dispersion variations are 3.7980 ps/nm/km and 4.7489 ps/nm/km. In addition, a low nonlinearity, flatten dispersion variation are obtained for these PCFs. Moreover, this type of optical fiber would be a strong candidate for stable transmissions, high capacity of optical fiber communications, and OAM sensing applications.
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