All-Optical Reconfiguration of Single Solid-State Defects in Diamond

s Scientific Achievement

0.25 - The ground state splitting of single silicon-vacancy centers (SiVs) in
N diamonds were engineered using high-energy laser pulses,
| allowing for SiVs to operate as reconfigurable non-volatile optical
S it | memories.
()
E’ ool Significance and Impact
g The team enabled local strain engineering in SiVs as optical
? 0.05 - memories at nanoscale without delicate nanostructures,

ool | complicated fabrication, or continuously applied external fields.
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Pulse energy (nJ) * High-power pulsed laser irradiation was used to manipulate

Figure: Time-dependent PL spectra of relevant SiV defects in the diamond lattice caused by SiV implantation.
transition. Application of the high-energy pulsed laser * Modified the local diamond strain near the SiV, which is read out
results in a persistent shift of the SiV emission optically as a non-volatile shift in the SiV emission wavelength

wavelength, showing deterministic manipulation of .
the SiV into a specific strain state with high fidelity. through photoluminescence (PL) spectra.
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