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Abstract:
Silicon carbide (SiC) has emerged as a promising 
platform for quantum photonics due to its excellent 
material properties and intrinsic color centers. We 
demonstrate the fabrication of two complementary 

cavities and dielectric ring-waveguide resonators on 
SiC-on-insulator (SiCOI). These structures are designed 

high-quality factor. The cavity modes are coupled with 

emission rate through the Purcell effect. We report 

including sidewall tapering through optimized e-beam 

etching recipes.

Summary of Research:
Silicon carbide hosts optically addressable spin 
defects that exhibit excellent quantum properties, 
including long spin coherence times (>1 ms) and near-
infrared emission compatible with telecommunication 

of photons from these color centers is limited by their 

Photonic cavities can overcome these limitations through 
Purcell enhancement, increasing both the emission rate 
and the fraction of photons collected into desired optical 
modes (3,4). Here, we develop two cavity platforms that 

nanopan cavities offering ultrasmall mode volumes and 
dielectric ring resonators on insulator providing high 
quality factors.
For the plasmonic nanopan cavity fabrication in Figure 

fabrication steps, samples undergo thermal annealing at 

employs electron beam lithography with a bilayer resist 

prevent charging. Circular patterns with diameters 

The etching process utilizes Oxford COBRA ICP-RIE 
� �

creating the plasmonic cavity structure. The devices 

For the SiCOI ring-waveguide resonators in Figure 3, 
we use commercially available 4H-SiCOI pieces with 

same dual PMMA resist approach. To remove the edge 
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is bond to the center of a dummy wafer and a dummy 
piece is bond side by side. Ring resonators with radii of 

evaporation to minimize thermal stress. The etching 
recipe was optimized to reduce the taper by adjusting 
SF 2

The fabricated ring resonators exhibit smooth sidewalls. 

bus waveguides are achieved with good uniformity, 
to guarantee the critical coupling. After nickel mask 
removal, we deposit a SiO2 cladding layer using a two-

preliminary transmission simulations show whispering 
gallery modes TM  with high quality factors due to 
the large refractive index mismatch of SiC and SiO2 
layers. The grating coupler’s simulated transmission 

centers in SiC, which can provide good injection and 
reading of laser beam into the device. 

Conclusions and Future Steps:
We  have demonstrated two complementary approaches 

plasmonic nanopan structures and SiCOI ring resonators 

etching processes effectively address the sidewall taper 
challenges for us to tune the device performance. Future 
work will focus on precise spectral and spatial alignment 
of color centers with cavity modes through controlled 
ion implantation after cavity fabrication. We plan to 
perform detailed Purcell factor measurements using 
time-resolved photoluminescence and explore coherent 
control of cavity-coupled spins. Additionally, we will 
investigate hybrid integration approaches combining 

the low loss of dielectric cavities to approach the strong 
coupling regime necessary for deterministic quantum 
gates.
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