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Motivation

• Frequency doubling from 1550nm to 775nm
• Allows transmission with ultra-low-loss in fiber but detection at 775

• Near peak efficiency for silicon detectors and photon counters

• Next generation Yb+ ion atomic clock
• 369nm for cooling

• Ti:sapphire laser
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Coupled Mode Theory
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Coupled Mode Theory
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Coupled Mode Theory

• Parameters
• Qiω = 300,000

• Qi2ω = 7,000

• Kω = 10

• K2ω = 1
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Device Design
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Simulated pump (1476nm) and second harmonic (738nm) modes 
of LiNbO3 microdisk. Geometric dispersion allows the two modes 
to be phased matched.

Phase Matching

Momentum Conservation

Energy Conservation



Fabrication

1. Spin PR

2. 8’ CAIBE Dry Etch

3. Vapor HF Release

4. Remove PR
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Experimental Setup

9

Dimpled Fiber Experiment Device Testing



Results

• Q1550 = 500,000
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Results

• Q775 = 7,000
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Results
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Applications to UV Source

• Scaling of the device dimensions

• Q’s must be increased so that device can be loaded harder

• Surface roughness must be improved due to loss rate at lower 
wavelength
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Conclusion

• Frequency doubling from 1550nm to 775nm

• Yb+ atomic clock
• Cooling wavelength of 369nm

• Geometric phase matching
• Different index of refraction for 1550nm and 775nm

• Second harmonic generation
• Q1550 = 500,000

• Q775 = 7,000
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Support

Questions?
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