Photonic Quantum State
Engineering in Silicon
Nanophotonics: design, analysis,
and optimization of scalable
circuits for quantum information
processing

BACKGROUND:

METHODS:

Integrated nanophotonics allow for easy
fabrication of scalable linear optical devices

Our work is intended to find quantum
advantages through careful analysis and
design . e

Qin # p Aoyt
0C

(b) (Scalable Silicon Nanophotonics)

A N
Ei“ : o i ; i i 9 i 60ut ;
w")in o v Pl ,’ W" )shifted
o ' ] you | =
SUCCEED! b : b o : Bin
|1)ﬂut - ! ’ 1 ! - | ' e |1)in
' H L] !
~ 1 1 1 o~
[ b Tl L Aout
|0)in == L T T " |1>out

We collaborate closely with experimental
and engineering teams in trying to realize
practical quantum systems

We model simple linear optical systems in

an inherently scalable architecture using the

methods of theoretical quantum optics

We propose, design, and optimize photonic
circuit elements for deployment in devices
or gates for quantum information
processing

We use isometric (state-reductive)
techniques associated with measurement-

induced nonlinearities to generate quantum

states needed for the function of these
devices or gates
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INFORMATION INSTITUTE MISSION: Strengthen and expand information technology research, develop collaborative
relationships, and increase research emphasis in areas of information technologies for the Information Directorate.
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A Ring Resonator Based Nonlinear Sign Shifter
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