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A Nitrogen Vacancy (NV) center in diamond is known as
a solid-state spin qubit at room temperature, and, espe-
cially, multiple-NV centers coupled by dipole-dipole inter-
action has a potential to realize quantum registers. Organic
compound ion implantation is attracting attention as tech-
nique for creating multiple-NV centers because of its abil-
ity to implant nitrogen atoms as close as possible. This pa-
per reported the results of implantation of phthalocyanine
ion, which contains eight nitrogen atoms, into diamond,
and observation of NV centers by Confocal Fluorescence
Microscopy (CFM) and Optical Detected Magnetic Res-
onance (ODMR) method. Photon counting by CFM and
ODMR spectra revealed that four NV centers were suc-
cessfully created in one fluorescent spot.

Keywords: diamond, NV centers, ion implantation
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Figure 1. Overview of implantation experiments. (a) Schematic image of 284 keV C;NgH,g ion

implantation. (b) Trajectories of nitrogen ions with energy of 7.7 keV simulated by SRIM. (c) The

histogram of implanted nitrogen ions depth.
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(a) Schematic illustration of CEM. Some devices have been omitted for the sake of simplic-

ity. (b) Example of a surface CFM map of phthalocyanine-implanted area.
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(a) Schematic diagram of adjusting the laser polarization using a half-waveplate. (b) Orienta-

tion axes of NV centers. NV centers are oriented in four different directions in diamond. (c) Adjustment

of photon counts with half-waveplate.
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Figure 4. (a) Schematic diagram of ODMR measurement by applying microwaves to NV center. (b)

Example of ODMR Spectra.
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Figure 5. CFM maps of fluorescent spots with different photon counts and photon count distributions.
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Figure 6. Normalized histogram of photon counts observed by CFM. The solid

lines indicate Gaussian fits. The inset shows a magnified figure in the range of
50 keps—90 keps. This figure is reprinted from Ref. 23.
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Figure 7. ODMR spectra of fluorescent spots with different photon counts. The photon counts
of the spots are about (a) 27 keps, (b) 45 keps, (c) 60 keps, and (d) 70 keps, respectively. This

figure is reprinted from Ref. 23.
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