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» Metasurface: flat, ultrathin optical components that produce abrupt changes over the scale of
the free-space wavelength in the phase, amplitude and/or polarization of a light beam.

~1 Metallic structures N MIM structures ~ 1 Dielectric structures ~
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N. F. Yu, et al. Science 334, 6054 (2011). S. L. Sun, et al. Nature Materials 11, 5 (2012). D. M. Lin, et al. Science 345, 298 (2014).
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X. J. Ni, et al. Science 335, 6067 (2012). F. Ding, et al. ACS Nano 4, 4111 (2015). M. I. Shalaev, et al. Nano letter 15, 6261 (2015).
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N. F. Yu, et al., Nat. Mater. 13, 139 (2014).
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Z.J. Shi, et al. Nano Letter 18, 2420 (2018).
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Multifunctional metasurfaces

Input DOF Parameter DOF  Output DOF

Dynamics
External field

3 e oml’s.
A >
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xternal fiel ﬁ“’\’ it 4

WA
eformation 5 /.
b =
Material Change ST

B. Xiong et al.
Nanoscale Adv. 1, 3786 (2019)

Dynamic devices
supported by liquid
Immersion

Challenges:

1. Environment
sensitive response

2. Inthe visible
regime
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Simulation

710 nm, air , ai 710 nm, oil 890 nm, oil

Experiment
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Advanced Materials 33(21), 2005864 (2021)
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Photonic miniaturization : Photonic design lbrary
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S. Molesky et al, Nature Photonics, 12, 11 (2018).
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@ OpenAl Researchv APlv  ChatGPTv Safety Companyv Search Login2 | Try ChatGPT 2

ChatGPT 4

Blog

Introducing ChatGPT

We've trained a model called ChatGPT which interacts @
in a conversational way. The dialogue format makes it
possible for ChatGPT to answer followup questions,
admit its mistakes, challenge incorrect premises, and
reject inappropriate requests.

How can | help you today?

Try ChatGPT # |  Read about ChatGPT Plus

Give me ideas Brainstorm content ideas

Suggest some names Come up with concepts

@ Message ChatGPT..
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1. RJPGEIR1E L&\ KRXZRIEL,
{ENANT

Consider a vertically (z) polarized Hertzian dipole near an infinitely-large perfect
electric conductor (PEC) plane. Please change the distance ¢ between the dipole
and the PEC plate from half wavelength to quarter wavelength, and calculate
corresponding radiation patterns at the xoz plane. You can use MATLAB to draw
the patterns if necessary. Please give a physical explanation why the radiation
pattern is unidirectional when the distance is equal to quarter wavelength. The
case is very useful for understanding Yagi-Uda antenna (See below).

PE(

Fig. 2. The bottom two figures are the real-world Yagi-Uda antennas at microwave
and optical regimes, respectively. QD area are the quantum dots as emitters. The
top-right figure is a simple Yagi-Uda antenna and it composes reflector (R), driven
source (feed A), and Director (D). The left-top figure takes the driven source
(feed) as a Hertzian dipole and takes PEC plate as a reflector (The director is
ignored). Then, you can learn how to convert a complex cn_",inccrivngn_rolv)/lc/n! to
a simple mathematical model to unveil physics behind. ESu S
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©) chatGPT

AT e, IEBRATEN T RMEABIE T (Hertzian dipole){EPEC (5e£HS4K) BRI
IR PIREORI A,

ERE:

28157 IEEPEC FEPYsy 2 — K, {BIPFIRSNBREIEATIPEC Y It &8, BN
FHEITER S0 S@61800E, FRUSUARTIR SR BEEETFm (z/71E) REERER
AR, 2, EBEFIENSRG2E, MiHdinm, MEREHISREEN, RSN
PECFifi—M (zHhiET@) BHHETH, MBR 7RG, MES—M (ZlmHH) ST
i, PORRASTERRANT ) L)L RA RS, BORIZR T — e epiastist, XN {EYagi-Uda
FEERHS R T KA, UM RN 880 S mEE s — b iERixihep e,

A
TEMATLABHR, {fREJEUBEL 2 BEEa Umit SR«

ENRE: WERIMERE f, TR = §, Hobe Dtk
S7ITRR: Doz P EERy7AMRAR, AEmH TR,
A T NI, EETPEC RS M ARSI KA. (ERERES d AhOe,
sl IAFe TR B R RE ST A AR N,

THEURANRE: RIMEIAIOTHIIGSER, AREILAH RIS, ARG AT it L D
R AR A R,

WE: #AMATLABRIB AR RaL — 4 ERE A BRI,

—iASE N —INZ

= 300e6; % MR{E4F
c = 3e8; % &
lambda = ¢ / £;
d = lambda / 4;

theta =
EO =

% 18 A
E = EQO * (cos(2*pi*d*sin(theta)/lambda) + 1);

#5729 F ERERTIRER

College of Information Science & Electronic Engineering, Zhejiang University



(&

Chat-GPTHE AR AT 47

You FE—MRERGIF. BB SHREAIENE LERIChatGPT, 1LEXSEIEHITIL
BRIFR—BFARLRLARE, FA—RFANZE—RE, BEEANATER] &, HEIFE2E.
JoF, KEERNSR. BRXE: B4,

F) You

@ gaussian_function_reduced_data txt

Document
ChatGPT Ko —nER—BER
XERAOLCIONIE, HICIEEk, AEREilS, RHESLE.
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0.40} —— Fitted Gaussian

x Experimental Data
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0.25¢

> 0.201

0.15f

0.101

0.05f

0.001

Here is the sci-fi themed illustration for your academic article, depicting two entang

flying in opposite directions. Feel free to use this image for your publication.
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Wavefront shaping Topology Optimization

v BIEE R LEREERE
BHEIRR L@t itaper
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A

Linear taper Metamaterial taper Inverse designed
metamaterial taper 0

-1
-2k
-3k
-4+
-5
—6F
-7+
-8
-9
—10}F = linear taper
S - meta taper
- inverse meta taper
-12 1 1 L 1 1
1.50 1.52 1.54 1.56 1.58 1.60
Wavelength (um)

Transmission (dB)

Nanophotonics, 12, 6 (2023)
24 P EEERT ISR

39

College of Information Science & Electronic Engineering, Zhejiang University



ISEE

24 F EEERTTIRYE

College of Information Science & Electronic Engineering, Zhejiang University



(&

ISEE r ‘
=+ = T
I%\ zl:l _] A Eﬁ

O The development of multifunctional devices through multiple degrees of freedom
control in metasurfaces, including wavelength, polarization and dynamic control.

O A statistical data-driven model is proposed to link the structural parameters and the
target performance, realizing multifunctional metasurface lenses and holograms.

O By introducing the correlated noise with least squares estimation and noncorrelated
noise with a random distribution, new independent polarization channels can be
created and thus push the limit of polarization multiplexing.

lews&views

Metamaterials
dd noise for better multiplexing e e
Implemsating both types

ofnotse,hgh-capscRty snd
high-purtty polartzation
multiplexing canbe

[ | nplomdtercengoing
N Implement the enginsered 1
by elzctron-beam hograph

%z ieviablefabricationerrors

Advanced Materials Advanced Materials, Science 379(6629), Nature Photonics 17(4),
33(21), 2005864 (2021) 34(16), 2110022 (2022) 294-299 (2023) 294-294 (2023)
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