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KRITSANA SAEGO : STUDY OF TWO-QUBIT INTERACTIONS IN AN ELECTRON-
NUCLEAR SPIN QUANTUM REGISTER IN DIAMOND. THESIS ADVISOR : SORAWIS
SANGTAWESIN, Ph.D. 49 PP.

Keyword: NV center in diamond/optically detected magnetic resonance (ODMR)/

quantum/ qubit/ *C nuclear spins

The nitrogen vacancy (NV) center in diamond is one of the solid-state spin
systems that can be manipulated as a qubit for quantum computing. However, scaling
up the system to perform as a quantum register is challenging due to the weak dipole
interaction between two NV centers. On the other hand, *C nuclear spins that reside
within the diamond lattice can be used as additional qubits for scaling up the system,
as they have hyperfine interactions with the NV center electronic spin. In general,
nuclear spins exhibit a longer coherence time compared to the electron spin due to
the lower gyromagnetic ratio. Nevertheless, this weak interaction also makes it difficult
to directly control the nuclear spin. In this work, we demonstrated a scheme to control
and observe the dynamics of nuclear spin with a hyperfine splitting of 6.5 MHz using
an indirect pulse sequence that operated only the electron spin in absence of any RF
signal. Our results reveal a nuclear spin free precession with a gyromagnetic ratio of
6.9 + 0.1 kHz/Gauss and signal decay from the environment noise. Furthermore, one
can observe the nuclear spin phase accumulation in electronic spin mg = —1 manifold
and apply-it to control their phase. Finally show the reduced contrast results from
incomplete ‘population transfer during the operation that can be improved in the

future.
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