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1. THE PREPARATION OF A SINGLE PHOTON SOURCE

The sample used is a 2 µm thick magnesium (Mg)-doped gal-
lium nitride (GaN) film on 2 µm undoped GaN layer grown
on sapphire substrate, which is commercially available (pur-
chased from PAM-XIAMEN). The samples were firstly cleaned
by acetone and isopropanol in ultrasonic bath. To reduce the
background radiation of the samples, they were immersed in
mixed solution of acetone and isopropanol (1:1) for several days
and then cleaned again in ultrasonic bath. Without any need of
high energy electron irradiation and annealing, a sample with
many separated single defects emitting single photons is con-
veniently obtained. The emitters are randomly distributed on
the GaN film and attributed to localized defects in a GaN crystal
[1, 2]. In our experiment, a 532 nm continuous wave laser is
used to excite the GaN sample, as shown in Fig. S1(a). After
being reflected by a dichroic mirror, the laser is focused onto the
sample by an objective with a high-NA of 0.9 (Olympus). The
fluorescence is collected by the same objective and is filtered by
a dichroic mirror and a bandpass filter with a center wavelength
at 720 nm and a bandwidth of 13 nm (FF01-720/13, Semrock).
The signal is coupled to a single mode fiber and guided to a
single photon avalanche photodiode (SPAD) for counting or a
Hanbury-Brown and Twiss (HBT) interferometer setup for sin-
gle photon verification. In the HBT experiment, the PL signal is

divided by a fiber beam-splitter and detected by two SPADs. The
correlation coincidence with the detection time difference t is
measured by a time-to-digital converter (ID800-TDC, IDQ). For
spectrum analysis, the PL signal is directly guided to a grating
spectrometer (IHR-550, Horiba) without the FF01-720/13 filter.

A typical spectrum, in which the background is subtracted,
from a single emitter is shown in Fig. S1(b), which has a central
wavelength at around 721.7nm and a full width at half maximum
of about 3.1 nm. Photostability of the emitters is also tested by
recording PL intensity versus time under continuous wave laser
excitation, which is shown in Fig. S1(c). The autocorrelation of
the emission, shown in Fig. S1(d), indicates a clear signature
of photon antibunching around t = 0 with the experimental
value of g2 (0) = 0.242 and a theoretical fitting of g2 (0) = 0.013.
As a result, the single photon source is of a narrow linewidth
and photostability at room temperature. After those tests, the
photons are sent into the Lorentz dynamical setup.
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Fig. S1. The preparation of a single photon source. (a) Room-built confocal microscopy. A 532 nm continuous wave laser is used to excite the sample. The objective with NA = 0.9 is applied to focus
the exciting laser and collect the fluorescence. (b) Room temperature spectrum after subtracting the background. The wavelength of the zero-phonon line is around 721.7 nm and the full width at half
maximum (FWHM) is about 3.1 nm. (c) Stability of the single photon source. The emitter did not show any evidence of blinking or bleaching during the measurement. (d) The second-order photon
autocorrelation g2(t). A clear signature of photon antibunching with an experimental value of g2 (0) = 0.242 and a theoretical fitting of g2 (0) = 0.013 confirms the character of single photon
emission.
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