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Fig. 3. Fabrication process. (a) Etch anchor vias in SOI device layer. (b) Deposit phosphosilicate glass. (c) Define and RIE devices. (d) Define 

and partial RIE gratings and waveguides. (e) Reflow PSG in furnace at 1050C. (f) Release in XeF2. 

 
Fig. 4. SEMs of optomechanical resonators following PSG reflow process. Sidewalls are smoothed, achieving Qopt >106 

3.  Results 

The fabricated device is shown in Fig. 5. Fabricated devices have an optical Q ~ 10
6
, with the best being 1.5 million. 

For optical characterization (Fig. 2), we align cleaved optical fibers to the input and output gratings of a device. The 

output goes into a photodetector, and we measure optomechanical oscillations on an electrical spectrum analyzer. 

We observe oscillations in three different device radii, with mechanical frequencies of 18.6, 40.3, and 71.9 MHz. 

These correspond to the first contour modes, according to FEM simulations of the structures’ eigenmodes. In 

addition, at higher input powers, we observe optomechanical frequency combs, as shown in Fig. 6. 

 
Fig. 5. SEMs of fabricated devices. (left) Cross-section of unreleased grating. (center) Wide-angle view of integrated waveguide and four-spoke 

optomechanical ring resonator. (right) FEM simulation of waveguide optical mode overlaid on SEM of half-ridge waveguide cross-section. 

  
Fig. 6. (left) RF spectrum of optomechanical oscillation at 71.9MHz in 15µm radius, 4-spoke resonator. (right) Optomechanical frequency comb 

in 15µm, 2-spoke resonator under high optical input power. Fundamental oscillation is at 67MHz. Harmonics up to 470MHz are observed. 
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