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Fig. 1. Schemes of fiber coupling with SQDs.
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Fig. 2. Simulation of light collection from single mode fiber-bonded SQD micropillar: (a) Steady cavity field distribution; (b) Left:

steady cavity mode intensity inside (inner) or on top of (top) the cavity; right: light extraction efficiency of fiber, as a function of

the upper DBR pairs. Red hollow points: that of confocal setup for comparison; (¢) schematic of the simulation structure.
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Fig. 3. Measurement setup of second-order correlation func-

tion of a fiber-coupled SQD single-photon source.
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Table 1.  Summary of fiber output single photon count rate of the samples.
o (R (B T K
An
A(10) 28747(125205) 1608(9911) 0.04 1.3 0.10 1.2
A(TT) 12611(626890) 922(38097) 0.13 4.3 0.05 4.1
B(10) 101360(1124015) 7491(71768) 0.32 9.2 0.70 5.0
B(40) 77800(2591945) 9305(186679) 0.88 22.0 0.70 12.0
B(70) 47840(3945870) 6479(277165) 1.10 29.0 0.70 16.0
B(70%) 15121(5604040) 10045(406237) 1.88 47.0 0.80 21.0
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Fig. 4. Sample A of fiber coupled SQD, spectra measured at 10 and 77 K under high (red) and low (black) excitation powers. Insets:
One-beam spectra after filtering and g2(7) with deconvoluted fitting (blue).
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Fig. 5. Sample B of fiber coupled SQD: (a) PL spectra (left) and g2(7) with deconvoluted fitting (right), measured at 10, 40 and
70 K with variable excitation power (i.e. blue, red and black, offset vertically for clarity; dash line indicates cavity mode, CM,
dashed rectangular indicate QD1); (b) spectra after filtering at the three temperatures (measured under excitation power of
1.1 uW); (c) X/X" peak fine structure and intensity excitation power dependence, X shows splitting as the green spectral fittings in-
dicate; (d) deconvoluted g2(7) and photon count rate at APDs after filtering, as a function of the excitation power.
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Abstract

Semiconductor quantum dot (QD) at low temperature will create excitons with sharp spectral lines for
single photon emission. Optical fiber coupling avoids scanning for positioning and vibration influence in low-
temperature confocal setup, and is a key technology in realizing the plug-play and componentization of QD
single photon sources. For the fiber coupling techniques, the lateral coupling of a photonic crystal cavity or
waveguide with a tapered fiber, or normal coupling of a QD chip with a tapered facet fiber in a large numerical
aperture has been developed based on mask in a micro-region; however, the above techniques require multi-
dimensional precise adjusting in order to avoid abnormally bending a soft fiber to realize alignment and high-
efficiency coupling. Ceramic ferrule or silica V-shaped groove-mounted fiber has a large smooth facet and no
bending; it can collect light in the normal direction by being aligned with bonding QD chip; V-shaped groove-
mounted fiber array also enables a random adhesion and avoid scanning for alignment, which is simple in
technique. This work is based on the previous realization of single photon output by random adhesion of few-
pair DBR micropillar chip with V-shaped groove-mounted fiber array, and uses many-pair DBR cavity chip
with theoretical simulation optimization to improve the normal light extraction and its fiber collection

efficiency, and greatly improves the fiber output of single photon count rate.
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