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Fabrication and characterization of ridge waveguide in MgF, crystal

at mid-infrared 4 pm wavelength (invited)

Li Shuhui'?, Song Hongxiao', Cheng Yazhou'"

(1. National Demonstration Center for Experimental Physics Education, School of Physics, Shandong University, Jinan 250100, China;

2. Faculty of Information Science and Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: To study the mechanism of interaction between ions and mid-infrared crystals and explore the pre-
paration and properties of mid-infrared crystal optical waveguides, an optical ridge waveguide with a depth of
17.5 pm and a width of 14 pm was fabricated in MgF, crystals by ion irradiation combined with precision
diamond blade dicing. The SRIM software was used to simulate the process of electronic and nuclear stopping
powers of MgF, crystal irradiated by C*" ions, and the mechanism of waveguide formation was analysed. The refi-
active index variation of the waveguide was simulated, and the near-field mode of the waveguide was experi-
mentally measured and theoretically simulated. The propagation loss of the waveguide was reduced to 0.4 dB/cm
by thermal annealing. The micro-Raman spectra show that there was no significant lattice damage in the wave-
guide region of the MgF, crystal during ion irradiation. The results show that ion irradiation combined with dia-
mond dicing is a very mature method to prepare ridge waveguides, and the prepared MgF, crystal ridge wave-
guides have a wide application prospects in the field of mid-infrared integrated optics and optical communication.
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Fig.1 Schematic diagram of preparation process of MgF, ridge optical
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Fig.2 Schematic diagram of end-face coupling system for optical waveguide
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Fig.3 (a) Relation of electronic energy damage (red line) and nuclear energy damage (blue line) with the irradiation depth of C** ions; (b) Reconstructed

relation of refraction index of MgF, ridge waveguide with the waveguide depth at 4 um wavelength
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Fig.4 Sectional microscopic image of optical ridge waveguide; (b) Experimental diagram of near-field mode distribution at 4 um wavelength;

(c) Simulated diagram of near-field mode distribution at 4 pm wavelength of optical ridge waveguide
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