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Optically addressable universal holonomic quantum
gates on diamond spins

Yuhei Sekiguchi'?, Kazuki Matsushita®, Yoshiki Kawasaki® and Hideo Kosaka®'*=

The ability to individually control the numenous Spins in a solid-state crystal is a promising technology for the devel opment of
large-seale quantum processors and memories. A localized laser field offers spatial selectivity for electron spin manipul stion
through spin-obit coupling, bit it has been difficult to simultanecusly achieve precise and universal manipulation. Here, we
demonstrate microwave-driven holonomic quantum gates on an optically sel d el apin ina I y centre in

diamond. The electron spin is precisely manipulated with global microwaves tuned to the Inqumql shift induced hr the local
luding state initiali tion, readout and echeo.

optical Stark effect. We show the universality m‘ the openlhm.
We alio generate optically add bl 1l the electron and adjscent nl&n@m nuclesr spin., High-fidelity
operations are achieved by applyi litude-akt i lses, which are tolerant to fluctuations in microwave intensity and
detuning. These techniques enable dwu&cﬁuqumumuhmmﬂonmnlhrh\m\a phatan to nnndmuplnmenwf pav-
ing the way for the realization of distributed and the g Internet with larg storage.
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