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The von Neumann bottleneck
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Photons coming to rescue: analog optical
computing
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Phase change materials (PCMs)
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Phase change materials (PCMs)
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Optical properties of the classical PCM
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GSST: the first broadband transparent phase

change alloy
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Optical and electrical switching of PCMs
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PCM electrical switching using Si micro-heaters
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Reconfigurable ring resonators
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GGZSbZSG5 PCM switching with Sorger et al. EVESE,CG'EE'ES%‘EE
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Partial differential equation solver THE GEORGE
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Summary

PCMs are key enablers for energy-efficient in-
memory optical computing

We achieved seamless integration of PCMs with
photonic foundry manufacturing

PCM-enabled reconfigurable optical analog
computing was demonstrated
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The first electrically switched
PCM metasurface:

Nat. Nanotechnol. 16, 661 (2021)

Parfocal zoom lens without moving parts

Nat. Commun. 12, 1225 (2021)
Adv. Opt. Mater. 10, 2200721 (2022)

imaqging test

Qualifying PCMs for the
space environment

nature photonics
NASA Langley |

N
AS
Msgly Research Center

SIS Review Article https://doi.org/10.1038/s41566-022-01099-4

Reconfigurable metasurfaces towards
commercial success

hujuejun@mit.edu

Juejun (JJ) Hu ] ] -
|I||| J— uejun (1) Photonic MATerials


mailto:hujuejun@udel.edu

pmare llir

Tian Gu
Hung-| Lin
Louis Martin
Diana Mojahed
Fan Yang
Tushar Karnik

Cosmin Constantin-
Popescu

Luigi Ranno
Brian Mills
Khoi Dao
Maarten Peters
Akira Ueno
Samuel Serna

L [T

Collaborators

[ MIT ] . .
@ Lincoln Steven Vitale, Vladimir Liberman

A4 Laboratory

oo o Kathleen Richardson
Florida

THE GEORGE

WASHINGTON Volker Sorger
UNIVERSITY

Langley .
Research Hyun Jung Kim

DRAPER

LOCKHEED MARTIN

&
Ly Byt 18>

Leun) e - Photonic MATerials



mailto:hujuejun@udel.edu

	Slide Number 1
	The von Neumann bottleneck
	Photons coming to rescue: analog optical computing
	Phase change materials (PCMs)
	Phase change materials (PCMs)
	Optical properties of the classical PCM
	GSST: the first broadband transparent phase change alloy
	Optical and electrical switching of PCMs
	PCM electrical switching using Si micro-heaters
	Slide Number 10
	Reconfigurable ring resonators
	Ge2Sb2Se5 PCM switching
	Partial differential equation solver
	Summary
	Slide Number 15
	Slide Number 16

