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Improvement of HOM interference visibility for time resolved — frequency domain Boson Sampling

toward large-scale quantum computation
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Abstract

Last year we proposed a new Boson Sampling
scheme operated in the frequency domain and
demonstrated as the proof-of-principle spectral HOM
interference. We modified the experiment with a more
efficient way using CFBG and improved the visibility of

HOM interference.
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Fig. 1 Schematic of photonic Boson sampling setup.

Phase shifter is placed before the beam splitter. )
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Fig. 2 Submatrix in Permanent calculation corresponding

to red elements.
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Fig. 3 Schematic of spatial HOM interference between

photons with no delay.
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Fig.4 HOM dip obtained by changing delay.
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Fig. 5 Schematic of frequency domain HOM interference.
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Fig. 6 Schematic of frequency domain Boson sampling.
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Fig. 8 Schematic of temporal septation of different

<5 frequency modes by CFBG.
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Fig. 9 Modified experimental setup of frequency-domain HOM interference.
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Fig. 10 Experimental setup of time-resolved frequency-domain HOM interference with CFBG
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Fig. 11 Measured HOM dip with improved visibility.
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Fig. 13 Overlap of two photons in the time domain.

4., F£&¥
INETORFEHNRY T v TEORBRR
& LT, CFBG % V7= el 4o fift-JE s Bk A > o
U TY T EREL, TOHE L LT HOM T
OETE YT 4 &ML, L LAV CFBG
DY) TR < B L VBTG R2 -
o, B=Ye R to+FgaRHALEeEY Y 7 1 &
M ESELHFTMNA, Wl CFBG Z Mo+
EBRTOTENLETHD.

References
[1] F Flamini,
“Photonic quantum information processing : a

review,” Rep. Prog. Phys. 82, 016001 (2019).
[2] A. W. Harrow and A. Montanaro, “Quantum

N. Spagnolo, and F. Sciarrino,

computational supremacy,” Nature 549, 203-209
(2017).

[3] S.Aaronsonand A. Arkhipov, “The computational
complexity of linear optics,” in Proc, 43" Annu,
ACM Symp, Theory of Comput, A. Press, Ed., pp.
333-342 (2011)

[4] L. Viliant, “The complexity of computing the
premanent,” Theor. Comput, Sci. 8(2), 189-201
(1979).

[5] J.Carolanetal., “Universal linear optics,” Science

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

349, 711-716 (2015).

A. P. Lund et al., “Boson sampling from a
Gaussian state,” Phys. Rev., Lett. 113, 100502
(2014).

C. S. Hamilton et al., “Gaussian boson sampling,”
Phys. Rev., Lett. 119, 170501 (2017).

S. Barkhofen et al., “Driven boson sampling,”
Phys. Rev. Lett. 118, 020502 (2017)

F Arute et al., “Quantum supremacy using a
programmable
Nature 574, 505-510 (2019).

J. Huh et al. “Boson sampling for molecular

superconducting  processor,”

vibronic spectra,” Nat. Photonics 9, 615-620
(2015).

C. Sparrow et al., “Simulating the vibrational
guantum dynamics of molecules using photonics,”
Nature 557, 660-667 (2018).

Hong et al., “Measurement of subpicosecond time
intervals between two photons by interference,”
Phys. Rev. Lett. 59, 2044-2046 (1987).

B HAL, W RESE T e S T T VRIE R T
BB ORESE,” BEFR B R TR T E 1w S
(2018).

Burnham et al., “Observation of simultaneity in
parametric production of optical photon pairs,”
Phys. Rev. Lett. 25, 84 (1970)

Hong et al., “Experimental realization of a
localized one-photon state,” Phys. Rev. Lett. 56,
58-60 (1986).



