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Spontaneous parametric down-conversion (SPDC)
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I: A 780 nm pump is coupled into waveguide L, and equally distributed by a Y-branch
beamsplitter, electro-optic effect controls the phase-shift between two paths.

II: A pair of entangled photons at 1,560 nm are generated from either one of the two
PPLN waveguides, yielding a path-entangled state.

HI: The quantum interference 1s realized by a 2 X2 directional coupler C,. By filters C,,

C,’. Entangled photons are in R1 and R4. The pump is in R2 and R3. "
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On-chip quantum interference between silicon
photon-pair sources

J. W. Silverstone', D. Bonneau', K. @ Bunch Split
1 3 4
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J. L. O'Brien' and M. G. Thompsor : 5 or
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Physics

spotlighting-exceptional research

Home About Browse APS Journals

S Synopsis: Quantum Photonics on a Chip

o On a single chip, sources of entangled photons
are combined with optical elements that can
perform complex manipulations of quantum
signals.

On-Chip Generation and Manipulation of Entangled Photons Based on
Reconfigurable Lithium-Niobate Waveguide Circuits

H. Jin, F. M. Liu, P. Xu, J.L. Xia, M.L. Zhong, Y. Yuan, J. W. Zhou, Y. X. Gong, W. Wang,
and S. N. Zhu

Phys. Rev. Lett. 113, 103601 (2014) — Published 4 September 2014
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Plasmon-assisted transmission of 3
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entangled photons 5
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impact parameter r :

the perpendicular distance
between the beam and the
center of the microsphere

photon sphere r,

(critical value r, =39 um):
r>r, light deflected back
into space

r<r, light captured by the
"black hole"

SRR TR HER

Scattered Field Intensity Profiles

Experiment
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photon sphere
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= photon sphere
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Thickness profile

h(r) ~ h, (1 + (gf)

Effective refractive index

e(r)=n(r)= Hi{n[;ﬂ

Equation of motion

(

dr )2 _n*(mrt
(d(p X

Deflection angle
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10.0 |

5.0 F

The deflection angles measured in the
experiment (dots) and calculated (solid and
dashed lines)
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Curved space-time on a
chip

Current issue

b Tahle of contents
Photonic device simulates gravitational

lensing predicted by Einstein's general SR

relativity. : - . b Archive
: - b Subscribe to nature

It took two major expeditions charting the

solar eclipse of 1919 to verify Albert b About

Einstein's weird prediction about gravity — ; ' K b Submit manuscript
that it distorts the path of ... ' '

“This is indeed the first time an exact solution of Einstein's equations
was mimicked” using an optical model, says Leonhardt. The simplicity of
the experiment — microspheres on plastics — “beautifully illustrates
some of the ideas of general relativity”, he adds.
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Richard Feynman

Still, says study coauthor Dentcho Genov of Louisana Tech University
in Ruston, the team’s microchip model “may hold the key to the
elucidation of phenomena based on general relativity that are extremely
difficult to study through direct astronomical observations”. This
includes cases of radio waves with wavelengths comparable to the size

of the celestial object, he notes. 7
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