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About the Nonlinear Optics Technical Group

Our technical group focuses on the physics of nonlinear optical materials,
processes, devices, & applications.

Our mission is to connect the 4000+ members of our community through
technical events, webinars, networking events, and social media.

Our past activities have included:
 Webinar on High-order Dispersion Solitons and Topological Photonics in Silicon
« Transitioning into a Career in Optics Panel Discussion at FiO 2019
 Emerging Trends in Nonlinear Optics - A Review of CLEO: 2019
 Emerging Biomedical Applications of Nonlinear Optics
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Connect with our Technical Group

Join our online community to stay up to date on our group’s activities.
You also can share your ideas for technical group events or let us know
if you’re interested in presenting your research.

Ways to connect with us:
QOur website at www.osa.org/ol
e« On LinkedIn at www.linkedin.com/groups/8302249
« On Facebook at www.facebook.com/opticanonlinearoptics
« Email us at TGactivities@osa.org
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« Joined Cornell University as a postdoctoral associate in 2016

* Main interests are artificial optical materials and their nonlinear and quantum
optics applications, deep-subwavelength lithography, and augmented and mixed
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Nonlinear metamaterials Time-variant metamaterials
Nano Letters 14, 6488 (2014) o
ACS Photonics 2, 578 (2015) Natgre Communications 10, 1345 (2019)
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Nano Letters 16, 4857 (2016) Physical Review A 100, 063847 (2019)
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VOLUME 62, NUMBER 22 PHYSICAL REVIEW LETTERS 29 MAY 1989

Photon Accelerator

S. C. Wilks, " J. M. Dawson, "’ W. B. Mori, "’ T. Katsouleas, "’ and M. E. Jones ?

D pepartment of Physics, University of California, Los Angeles, California 90024
@ Los Alamos National Laboratory, Los Alamos, New Mexico 87545
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The time-bandwidth limit:
At X Af >

(Kupfmuller principle)
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[Lipson, Gaeta, Loncar, Crozier, Painter...]
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Assume a standard Ti:Sapphire pulse:
T=85fs,A. =800 nm
—> FWHM bandwidth = 10 nm

Resonators with @) <, 100
do not take advantage

of the full pulse bandwidth
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Chirped pulse + time-varying cavity: broadband interactions UCI Samueli
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P(r) = gyx(r)E(r) P(r,t) = ¢, J dr- j dt' y(r,t,r', t YE(r —r', t — t")
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Opinion 1. Obviously so: polarization is linear is E'!

Jayathurathnage et al., arxiv:2011.00262v3 (2020) — Sergey Tretyakov’s Group; Lee et al., “Linear frequency conversion via sudden merging
of meta-atoms in time-variant metasurfaces,” Nature Photonics 12, 765 (2018) — Bumki Min’s Group; predominantly from RF community

Opinion 2. Obviously not: y(r, t, t") is driven by an external source, which is mixing

with E and generating new frequencies! See, e.g., Raman/Brillouin sidebands.

See QM-description of optical nonlinearities, including Raman, FC-induced blueshift etc.
FCD + NLSE: Zhou et al., Light Sci. App. 6, €17008 (2017);
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E.g., AC Stark shift
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Utility Embracing the temporal degree of freedom in metamaterials
to advance the fundamental understanding of light-matter

interactions and applications in active photonic devices
Tailoring single-photon
spectrum
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Challenging the fundamental
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Frequency conversion Photon acceleration (self-conversion)
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Broadband resonant light-matter interactions  not. commun. 8,17 (2017)  arXiv:2008.03619 (2020)

Nat. Commun. 10, 1345 (2019) arXiv:2012.06604 (2020)
Phys. Rev. A 100, 063847 (2019) Optica 6, 1441 (2019)
APL Materials 9, 060701 (2021)
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Cluster and graph states in frequency domain
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Fig. 5. Quantum networks based on graph states in time-variant
resonators. (a) The input spectrally shaped laser pulse serves as a
set of vertices V for the future graph state. The vertices are
entangled in a time-variant metasurface to form a graph state
with edges E. The prepared state |G) can serve a basis for one-
way quantum computing. (b) Preliminary results: classical-optical

analog of frequency entanglement with mid-infrared photons
[Shcherbakov et al., Optica 2019].
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