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Abstract:

addressable spin defects with high-index-contrast 
photonics. We establish a fabrication process for 

and extend the platform to implanted silicon-vacancy 

alignment and external coupling, producing strong, 

continuous-wave optically detected magnetic resonance 
(ODMR) of V2 ensembles at room temperature with 

results connect to cavity-assisted spin readout for chip-
scale sensing. 

Summary of Research:

addressable spins and near-infrared transitions, but bulk 
collection is limited by the material’s high refractive 

provides a route to increase useful photon collection by 
combining defect ensembles with optical resonators, 
waveguides, and grating couplers. Our work progress 

and spin-resonance measurements. 

2

by electron-beam lithography, followed by duty-cycled 

2 reactive-ion 

2

studies balanced sidewall taper against micromasking 
2 ratio, pressure and power. The 

bus waveguides, and grating couplers with systematic 
radius, gap, and pitch variations. 

excitation and collection paths (Fig. 2a). The confocal 

out of the device. The non-confocal geometry excites 
one grating and collected from another to probe the 

structure. A representative optical ring TM00 mode at 

2e).

To couple the ring modes with spin defects, we sweep 
the devices parameters. We change the ring radius R 

to change the coupling condition of those ring modes 
and the bus waveguide from under-coupled and near-

relative TE and TM contributions.

 cm-2, and 

changing the ring radius shifts the ring resonance by 



2025-2026 Research Accomplishments 123

P
H

Y
SIC

S &
 N

A
N

O
-STR

U
C

TU
R

E P
H

Y
SIC

S

toward critical coupling. Together, the radius and gap 

signal. These spectra demonstrate resonant spectral 
enhancement and integrated routing, complementing 

Conclusions and Future Steps:

observed V2 ODMR. The combined results move from 

route defect emission, and support spin readout. Next 
steps are spatially PMMA-masked He implantation, 

ODMR to determine T2* and T2.  

References:

silicon carbide colour centres with preserved spin-optical coherence. 

3.

platform for nonlinear integrated optical devices. Optical Materials 

lifetime measurement is still required to separate Purcell 
enhancement from changes in excitation and collection 

We next measure continuous-wave ODMR of V2 at room 

kcps and made the resonance structure progressively 
2


