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where R and T are the reflectivity and transmissivity of the beam splitter, with R+T7T =1.

HONG. CK (HONG, CK) OU, ZY (OU, ZY) MANDEL. L (MANDEL, L) ,
MEASUREMENT OF SUBPICOSECOND TIME INTERVALS BETWEEN 2 P
HOTONS BY INTERFERENCE, Phys. Rev. Lett. 59, 2044 — Published 2
November 1987, FIF27005K % (#i1EZ]2021) , RIEPMESEIE
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Stephen M. Barnett, John Jeffers, and Alessandra Gatti, Quantum optics of lossy beam splitters,
PHYSICAL REVIEW A VOLUME 57, NUMBER 3, 2134 (1998)
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Two-plasmon quantum interference
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* The existence of quantum jumping term

* In classical, there is an average effect in gain and loss
But in quantum, the role of loss and gain is different:
The gain will bring the noise, but the loss can not decrease the noise

H = hwyalay + hwaalas + hu(alas + ala,)

e o
Q‘?@ % =—%[ﬁ[,ﬁ]+ > I /is. - ala.p)
Aﬁl Yl‘ i=1,2
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—BV/n 7
dt \ (a2) ) — 7\ (a2)
Steady-state formulas
where (). = Ay — b1 (Az + 28272 — 73)
1/ss —
_ w—im +ib 7 As
Herr = ( m w — iy +i52)' (h2).. = — B2 (A2 + 2811 — 73)
2/ss As
The eigenvalues of H.g are 20 (B2y1 — B1y2)
(1), = L

7
wi=w—§(’)’1—51 + 72 — B2)

N (o

— B1) — (72 — B2)]2

(0) = (i(a3a1 — a1az))

Xinchen Zhang, Yun Ma, and Ying Gu et al., Quantum Phase Diagram of PT-Symmetry or Broken
in a Non-Hermitian Photonic Structure, ArXiv.2303.00189v2 (2023).




Exchange operator

with X0 = (412 + &1,2)/2,171,2 = i(a1,2 — &1,2)/2

EP: blue curve

N = 2(3221?1 — lefz)
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PT-symmetric system below threshold

Most photons concentrate on superior waveguide ‘ :
with some Fock state distributions

PT-symmetric system above threshold

Probabilities
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Quantum coherent absorption of squeezed light
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Key Issues Review

Two-photon interference: the
Hong—-Ou-Mandel effect

Frédeéric Bouchard'-®, Alicia Sit!, Yingwen Zhang?, Robert Fickler'6©,
Filippo M Miatto®, Yuan Yao?, Fabio Sciarrino*® and Ebrahim Karimi'2:*

Nearly 30 years ago, two-photon interference was observed, marking the beginning of a new
quantum era. Indeed, two-photon interference has no classical analogue, giving it a distinct
advantage for a range of applications. The peculiarities of quantum physics may now be used
to our advantage to outperform classical computations, securely communicate information,
simulate highly complex physical systems and increase the sensitivity of precise
measurements. This separation from classical to quantum physics has motivated physicists to
study two-particle interference for both fermionic and bosonic quantum objects. So far,
two-particle interference has been observed with massive particles, among others, such as
electrons and atoms, in addition to plasmons, demonstrating the extent of this effect to larger
and more complex quantum systems. A wide array of novel applications to this quantum effect
is to be expected in the future. This review will thus cover the progress and applications of
two-photon (two-particle) interference over the last three decades.
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