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Abstract

A terahertz (THz) radiation source based on a lithium niobate (LiNbO3) slab waveguide structure
utilizing Cherenkov radiation has been developed. By employing a femtosecond laser beam com-
pression optical system composed of a fiber collimator, plano-convex focusing lens, and cylindrical
rod lens, the research team successfully coupled femtosecond laser pulses—with a central wave-
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length of 1550 nm, repetition rate of 100 MHz, and pulse width of 85 fs—output from an optical fiber
into a 10-pm-thick waveguide layer of 5% MgO-doped LiNbOs. This achieved a THz radiation power
output of 6.52 nW.
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Figure 1. Schematic diagram of Cherenkov-type terahertz radiation generation
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Figure 2. Lithium niobate slab waveguide physical prototype
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Figure 3. Lithium niobate slab waveguide modeling
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Figure 4. Optical path simulation diagram
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Figure 5. (a) Laser spot diagram (raw data); (b) Magnified laser spot diagram (X-axis adjusted)
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Figure 6. Optical path design diagram
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Figure 7. Assembly diagram of optical path. (a) Collimator; (b) Cylindrical mirror; (c) Rod mirror; (d)
Lithium niobate waveguide; (e) Cylindrical mirror; (f) CCD camera
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Figure 8. Spot diagram detected by CCD camera
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Figure 9. Variation in terahertz signal intensity at different coupling positions of the light spot
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Figure 10. Golay cell: detection signal vs. baseline noise
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