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1. Peng Fu, Shuo Du, Wenze Lan, Changzhi Gu, et al. Deep leaming enabled topological design of
exceptienal points for multi-optical-parameter control. Communications Physics, 2023, 6(1): 254. (
ICRQT, IF=54)

2. @, ErE S BES REF ISR SRR TR IR SRR, 43, 4 2023)
Peng Fu, Pai Peng, Wenze Lan, Changzhi Gu, et al. Achieving Higher-order Exceptional Points in
Terahertz Metasurface via Deep Learning (To be submitted)

Peng Fu, \Wenze Lan, Pai Peng, Changzhi Gu, et al. Resonant anti-symmetry exceptional point
sensing in terahertz metasurfaces. (Manuscript in preparation)

‘Wenze Lan, Peng Fu, Chang-Yin Ji, Changzhi Gu, et al. Visualization of photonic band structures via
far-field measurements in SiNx photonic crystal slabs. Applied Physics Letters. 122, 151102 [2023) (
ICRQ2, IF=35)

Changyin Ji, Wenze Lan, Peng Fu, Changzhi Gu, et al. Probing Phase Transition of Band Topology via

Radiation Topology. Photonics Research. 12, 1150-1157 {2024) (JCR Q1, IF=6.6)

. ¥ahui Liu, Peng Fu, Yanlin ¥in, et al. Positive and negative photoconductivity conversion induced by
H20 molecule adsorption in WO3 nanowire. Nanoscale Research Letters. 14, 1-7 (2019). {(JCRQ1,
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. Zhou Cao, Yanlin Yin, Peng Fu, et al. TIO2 nanosheet arrays with layered 5nS2 and CoOx nanoparti-
cles for efficient photoelectrochemical water splitting. Nanoscale Research Letters. 14, 342 (2019). (
ICRQT, IF=5.5)
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Peng Fu

Education

Ph.D. in Condensed Matter Physics

PhD candidate, Condensed Matter Physics, Applied Physics,

| pengfu@iphy.ac.cn
ysics and Device Laboratory, Institute of Physics, Chinese Academy of Sciences

ny of Sciences (Institute of Physics), Bejjing, China
Advisor: Changzhi Gu

Sep. 2020 - June. 2025 (expected)
GPA:3.85/4.0

Hunan Normal University (College of Physics and Electronics), Changsha, China  Sep. 2016 - Dec. 2020

BS.in Applied Physics Aduisor: Dongshen Tang Ranking: 1/50

Research Interests
[surfaces, Photonics Crystal) * Inverse Design

¢ 3D Folding Fabrication Device * All-optical on chip Diffractive Neural Networks

* Multifunctional Devices * Strong Coupling and Lasing
Major Courses

el o afect * Group Theory in Physics * Theory of the Solid State

* Physical Optics + Applied Optics + Information Optics

¢ Laser Principle *  Micro & Nano Optics + Linear Algebra

* Experimental Methods in Solid State Physics * Optical Physics in Condensed Matter

Theory and Application of Electromagnetic Field in Optics * Advanced Semiconductor Physics

n §

[ Research ExperiencesJ

1

Deep learning enabled topological design of exceptional points for multi-optical-parameter control
+  Brief Abstract: We develop multi-optical-parameter metasurfaces by leveraging exceptional
points (EPs) for polarization decoupling and litud lengtt dul Utilizing deep
learning, we observe topological charge conservation and introduce amplitude-phase and

gth division 1
* Our approach offers a rapid and precise method for EP topology discovery, enabling high-
performance, multi-optical parametric manipulation with reduced crosstalk, advancing applications

Itiplexing devices.

in imaging, encryption, and information storage.

2

Achieving Higher-order Exceptional Points in Terahertz Metasurface
*  Brief Abstract Demonstrated the realization of a third-order exceptional point (EP3) in

terahertz metasurfaces by tuning the near-field interaction between three gold split-ring resonators.

Utilized a global optimization algorithm and neural networks to optimize EP3 conditions in a high-
dimensional parameter space.

* This novel design enables ultra-sensitive biosensing and paves the way for advanced optical
communication and sensing systems with enhanced sensitivity and integration capabilities.

3.

band matesurface for UV-MIR tible camoufl

P '

Inverse design ultra-b

+ Brief Abstract: Leveraging reverse design with genetic algorithm, we created a groundbreaking
four-layer metasurface absorber (Cr, 40nm GST, 50nm SiO: 130nm GST) that achieves an
impressive 92.17% average absorption across the 200-2500nm spectrum for two incident angles of
0° and 45° (F = Eg £; A%:(2) + A%,,(1)). Even at steep incident angles up to 70° with unpolarized
light, it maintains over 84% absorption.

¢ This highly efficient, wide-angle absorber offers transformative potential for next-generation

ptoelectronic devices, combining perfi

Tahili

e and sc

N

( Research Skills J

i

Rich experience in numerical simulation, micro and nano device design. Proficient in using FDTD,
CST, COMSOL, RCWA and other software and its linkage with python/Matlab, capable of micro-
nanostructural design and el ic/optical simulation on d d, such as: Amplitude and
phase regulation (perfect absorption, chirality, grayscale, holographic imaging), polarization

regulation, band engineering (band regulation, strong coupling), etc. Proficient in coupled mode
theory, analyze the formation principle and application of bound states in non-Hermitic systems and
continuous domains. Skilled use of deep learning and traditional optimization algorithms (genetic,
adjoint, etc.) to design and optimize unconventional, high-performance micro/nano structures.

Rich experience in micro and nano processing, semiconductor process and sample characterization.

Tir 1

Proficient in various micro and nane m semico

Lith 1 1itt
graphy (electron beam

tor pr ing processes, including:
phy, laser direct writing, UV lithography, etc.), thin film deposition
(electron beam evaporation, chemical vapor deposition, magnetron sputtering, etc.), etching (reactive

ion beam etching, inductively coupled plasma etching, focused ion beam etching, etc.), nanoimprint.
Familiar with various characterization and analysis methods, including scanning electron microscope,
Raman spectroscopy, terahertz time domain testing system, ellipsometer, step meter, white light
interferometer, four-probe electrical testing system, etc.

Experience in complex optical system design and construction. Designed and built based on
diffraction optical system, 1ti-optical (phase, litude, polari
frequency) channel optical measurement system, white light/fluo refl /

angular resolution spectrum measurement system. Be able to build optical paths and related optical
tests as

d to solve 1 optical h and development problems.

Software: Proficient in Python and MATLAB programming software. Proficient in using numerical
simulation software FDTD, COMSOL, CST and RCWA design and modeling software C4D with
RedShift, 3ds Max and SolidWorks, and image editing software Photoshop and Adobe Tllustrator.
And proficient in using analysis and plotting software such as Origin.

Journal Publications

nze Lan, Changzhi Gu, et al. Deep learning enabled topological design of
lti-optical-p control. Cc Physics, 2023, 6(L): 254 (JCR

exceptional points for
Q1, TF=5.4)

Peng Fu, Pai Peng, Wenze Lan, Changzhi Gu, et al. Achieving Higher-Order Exceptional Points in a
Terahertz Metasurface. Nano Lett, 2025

Peng Fu, Xueyu Zhou, Changzhi Gu, et al. Inverse Design of Broadband Metasurface-based Perfect
Light Absorber (Manuscript in preparation).

R, BESGF, BE, MK REEIRERSAETEMRRITMRER ASNESHAER 43,4
(2023)

Yahui Liu, Peng Fu, Yanlin Yin, et al. Positive and negative photoconductivity conversion induced by
H20 molecule adsorption in WO3 nanowire. Nanoscale Research Letters, 2019, 14(1): 1-7. (JCR Q1,
IF=5.5

Wenze Lan, Peng Fu, Chang-Yin Ji, Gang Wang, Yugui Yao, Changzhi Gu, and Baoli Liu. Visualization
of photonic band structures via far-field measurements in SiNx photonic crystal slabs. Applied Physics
Letters. 122, 151102 (2023) (JCR Q2, IF=3.5)

Chang-Yin Ji*, Wenze Lan*, Peng Fu, Gang Wang, Changzhi Gu, Yeliang Wang, Jiafang Li, Yugui Yao
and Baoli Liu. Probing Phase Transition of Band Topology via Radiation Topology. Photonics Research.
12,1150-1157 (2024)  (JCR Q1, TF=6.6)

Zhou Cao, Yanlin Yin, Peng Fu, et al. TiO2 nanosheet arrays with layered SnS2 and CoOx nanoparticles
for efficient photoelectrochemical water splitting]]]. Nanoscale Research Letters. 14, 342 (2019).  (JCR
Q1, IF=5.5)

l Major Awards '
: mwfetitute of Physics, CAS 2024

Ll

® N>

Excellent Award, Director's Scholarship, Institute of Physics, CAS 2023
First Prize, Graduate Academic Scholarship, CAS (Every year)
Undergraduate Hunan Provincial Qutstanding Graduate (3 times)
National Enspirational Scholarship (3 times)
University First-Class Scholarship and "Three Good Students” title (3 times)
Top 10 Excellent Communist Youth League Branch Secretary (2017)
Excellent Student Leader of the University (2018)

Conference Presentations

2

g 2022 Changchun
China Vacuum Society 2022 Annual Conference  Guangzhou

Best Poster Award in person
Oral Presentation in person
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E WETA META 2024 | The 14th Conference on Metamaterials, Photonic C... ~ )
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The group would be delighted to successfully support the application of a young researcher for a junior (Chargé de Recherche) CNRS position
in Januar y 2027,

The group received significant grants in 2023-2025 and is presentlyfoffering several postdoc pos[t'\ons:]

« Within th{ERC Advanced project UNSEEN (2.2 M€] we study disordered optical metasurface coatings that change

the appearance (e.g. specular and diffuse colors, glossiness, transparency. iridescence) of macroscopic objects, see our initia
for more insight. Talented PhD students are also welcome
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(@ 0Fan

i3] 1 yongming liu
i3] 1 yongming liu-wl
[T 2 Patrice Genevet

@ 3 capasso
@ 4 Hsu

[T 7 Michal Lipson

@EHSU

)

10/21/2024 4:01 AM

2024 11:05 AM

772024 3:02 PM

11/30/2024 9:31

@ 12 Harald Giessen

[T 13 Bert Hecht

i@ 17 Thomas PERTSCH
@] 18 Mikhail Belkin
i3] 12 Dr. Maria Chekho...

[ 20 Dr. Falk Eilenberger

740 LI
[ R eI T

1034 AM

2/8/2025 2:12 PM
2/8/2025 2:59 PM

2/8/2025 3:08 PM

g

2/8/2025 3:41 PM

> T &1

S EIERIRIEER

> SitiER

ERE—AEHIAZEN & F&F
£publish

HSI{E#

—RREEBLLIR K,
BISRE.

A IERT B,

@ 27 Dr. Giacomo Scal.

@ 32 Dr. Marce Miniaci

{0 34 Andrea Alu

{@] 32 Dr. Guillaume Baf...

@ 33 Dr. Vincent Toeurnat

3_.

[FE)

Dear Professor Patrice Genevet,

I hope this email finds vou well. My name is Peng Fu. and I am currently a PhD candidate
supervised by Professor Changzhi Gu at the Institute of Physics, Chinese Academy of Sciences. I
specialize in the inverse design of panophgtonics. and I have long admired the innovative
research your group is conducting in nanophotonic structures, metasurfaces and metalenses,
non-Hermitian systems, and exceptional point. My early research has been inspired by your
pioneering work [Science 373,1133- 021)], and I would be honored to explore the possibility
of joining your research group as a postdoctoral fellow.

During my PhD, I have been fortunate to work on the inverse design of metasurfaces and
multifunctional photonic devices, focusing on exceptional points (EPs), broadband absorption, and
the Jones matrix metasurfaces. For example, my recent work includes the demonstration of higher-
order exceptional points (EP3) in terahertz mgtasurfaces and the development of an anti-PT

@ 5 Alexandra 7024 2:25 PM = symmetry resonant E.'P2 bmse-nsur with high sensitivity. Additionally, I have integrated deep
> ﬂA;EF learning and optimization algorithms such as genetic and adjoint methods into mgfasurface design,
e HEy *e ? which has been a ding challs I see many ‘between these research directions and

@ & ¥an g Lan 10/28/202 AM the groundbreaking work in your group.

While I am still early in my career, I believe my background in areas such as
s Micro & fabrication, i
techniques

advanced lith y and char ization

(@ 23 Dr. rer. nat. Thom... 27272025 6:28 ',-_,hq\ . Deep.lean.lmg and optimization algorithms for u‘n'erse rleslg.n
@ 9 Evelyn hu 12/1/2024 324 PM +  Multi-optical parameter control and EP topological properties
g . - . could offer useful contributions to the exciting projects in your lab. I would be grateful for the
[T 24 Dr. Matthias Wutt...  3/8/2025 £:32 AM e e PR B
\@ 10 Laura Waller 12/1/2024 3:59 PM ) opportunity to discuss how my skills and research experience could complement your group’s work,
e i e oo . and to learn from the expertise and insight that your team brings to this field.
@ 25 Dr. Sven Hifling 3/8/2023 B:34 AM
( 11 Laura Na Liu 5:18 PM \ s e A Thave attached my CV fcryour[e.fermce and WOI.ll.d be happy m provide any additional information.
26 Dr. Rachel Grange 3/ oy LU 7:30 AM Thank you very much for considering my application. [ sincerely hope to have the chance to

contribute to and grow within your research group.

Application for Postdoctoral Position in Nanophotonics

2/8/2025 1:15 PM : B hilip ique.f
e J [T 22 Dr. Hatice Altug 3/8/2025 7:30 AM philippe que.tr
Dear Prof. Philippe Lalanne,
@ 14 Maryna Leonidiv...  2/8/2025 1:19 PM @ 29 Dr. Atac Imamogly 3/ AR

g 9 = . My name is Peng Fu, and I am currently a PhD candidate supervised by Professor Changzhi Gu at
@ 15 Andreas Tittl 2/8/2025 1:24 PM @ 30 Dr. Luc The 3/2/2025 7:47 AM the Institute of Physics, Chinese Academy of Sciences. I specialize in inverse design of
f.Luc EVEnaz o i o kLA nanophotonics, and I have long admired your group’s pioneering research in panophotonics
@ 16 Isabelle STAUDE 2/8/2025 2:08 PM = and numerical eleciromagnetic techniques. I am writing to express my strong interest about the

31 Dr. Renaud Bache... 2/ postdoc position in your group.

During my PhD, I have focused on the inverse design of metasurfaces and multifunctional
photonic devices, including:

1) Deep-learning enabled topological design of exceptional point for multi-optical-control;

2) Higher-order exceptional points (EP3) in THz metasurface;

3) Ultrawide absorption metasurface using GST / metal alloy material (CuZrAl);

4) Broadband chiral metasurface and chiral cavity...

””__'] am confident that my expertise in micro-/nano-fabrication and inverse design metasurface will

align well with the ongoing projects in your lab. I have attached my CV for your reference and

@ 21 Dr. Jérg Martin 2/8/2025 247 PM St Ergheta S would be happy to provide any additional information.
I 3o Qe Al
o ,bw—r""// Thank you very much for your time and considering my application. I am looking forward to hearing
\ T 22Dr. Philippe Lalan... 2/12720555T57M \ (@) 36 Olivier Martin 3/8/2025 8:29 AM P

10



SIS | BBFER Cover letter

(

Application for Postdoctoral Position in Nanophotonics

o Luc Thévenaz
vengfl ¥t

BHEE—H

|>.ncere|; much appreciate.
. 5o you will

ding, since you
don’t have a direct background in my exactﬁeld of |ﬂsear'?"

With my best wishes for your career,

E P F L Prof. Luc THEVENAZ
Emeritus

Application for Postdoctoral Position in Nanophotonics

e Philippe Lalanne s
< we I

Dear candidate,
| just receive your application.
Let me examine it.

No positiong
No funding

| will come back to you soon.
Best regards
Philippe

Philippe Lalanne

Lan Yang ( nce
Application for Postdoctoral Position in N

MaEigEfunding, BBEEXRARESE,

QD%ﬁBHﬁk AE TR B ER AR I

niv Bordeaux

Patrice Genevet
EE: [EXTERNAL] Apphcatlon for Postdoctoral...

AW: Application for Postdoctoral Position in Optics

Martin, Jirg

=5

thank you for your interest in our work and your application. Your ex

Best regards,

Joerg Martin Application for Postdoctoral Position in Optics

Chekhova, Maria
engfy 11

thank you for your interest but | h n positions at the moment
Best,

Prof. Dr. Maria Chekhova

Head of research group

Max-Planck Institute for the Science of Light

Application for Postdoctoral Position in Optics

Meretska, Maryna Leenidivna (INT) 2025-02-10 20:2
fu S n

| don' t have a

en PostDoc positions. However, | am open to supporting you in
the application for the fellowship in my group. Would you be interested in doing

so?

Olivier Martin
Kind regards, RE: Application for Postdoctoral Position in Nan...
Maryna j i i

Matthias Wuttig 3
[B1% : Application for Postdoctoral Position in N

unfortunately | have no suitable
pusitUL au s Mer

Rachel Grange
[E%: Application for Postdoctoral Position in N...

it AREPBE=fREE, FundingREE!

&& HrRthREZE!

11
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2.
3.

Let us go for a zoom meeting.
1.

In the first part, | would like that your present your skills: what exp setup did you design? which complicated
computation did you performed? Fabrication?

In a second part, you may present 2 works you are especially proud of and you participated significantly in.
In the last part, we will discuss your ideas of research topics on electromagnetic theory or metasurfaces or

disorder.

What about 2pm (Paris time) next wednesday?
Best regards.

1. RIENARENEGRFTR, &k, UAPPT, tiuis. (E2HEBEEBCHIE)

2. RNAHARAMRE, BENANNE, EBECRESTRTA & BESXEENM
fEAREZM+A?

3. HERECHER (E/MIZIREEWR! ) BCHEE, MBHARFESAEN
WSS, TR (5L, TSR

/\tips:

1. EEMNESS (8MflchatgptdiEXHE, RAIMRREF LM THA)
2. zoom meeting EERIZ M, HAEMERE, Eand/ L=

3. 5. B2/EE/FERTE

[X]
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AR, EREE, SHREEFA, —RHEEIEREE B EAIRRARIED.

Dear professor
| have just interviewed Peng Fu who is applying for a postdoc position in my group.
If | recruit her, she will work on the design and characterisation of disordered metasurfaces, and collaborate for

the fabrication.
Can you compare her performance compared to the best PhD students in your department at loP?

Thanks you in advance.

ZiR=SEH3! !

Dear Professor

Thank you very much for your reply and recommendations.

Can you tell me a little bit more on the Director's Excellent Award. | assumethis award is for PhD students.

How many student get the award each year for how many candidates? | have seen that Peng Fu has a strong
expertize in fab and simulation-optimization. What about her capability to develop new models for explaining /
analysing nanophotonic experiments?

Thank you for your help.

BEER T, ERELSERENOE! + ESIH!

SN IALEIAELL, tEmE AT ARsLla S RAFiEIC R EE AR,
BN TERENERIEICER. i T FERIzARSRECRERERFERNNSR. B
BRI, ESRIAARANE S, . . .

RSB TIRFIp R RS — Ik, BFARE, EERUEST, WisH—2REH
£REE, FHIEEME BT RS SUERYFIREIAIRE 13
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| would like that we have a second interview next friday march 07. We will discuss the attached article.
Please acknowledge reception of the email, and propose a 1h time slot paris time.

3.TXREAFEM N NEHARRE, XENEAEILT, BRSNS, HmldET, B
HTY—ER: KEREaIFE. BX: RARRNEE, REMAD. BRELXE.

VAR XCREREAFHR, PR, EFH0FE (BB TUERARREAEREER! ! )

6. Fourier series

e(x) 1s a periodic function with period a. Its Fourier coefficients are denoted by €,, so that e(x) =
Yim=—oo €m €Xp (—jmKx), with K = 2n/a.

L/show that, if €(x) is real, €,,=€_,,.

2/We consider the N X N matrix E defined by E(m,n) = €,,,_,,- N is an integer. Show that is Hermitian.

3/Kis a N x N diagonal matrix with real coefficients. Show that KE~'K is Hermitian.

KieftZia, RXEERIBHEANSEEZFEERERE, M3.88I3.9, FTHRZREE,
A, OSEAERA. 3.9 FXREEZE, BRIERESR: ENOIE

Hello Peng,

| have decided to offer you a position.

If you accept it, we will enter long administrative issues for a start around september with a visa.
Let me know. | hope we will do nice research together.

3. 120 E w4, Z5FcofferT! !
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BLUE, HLpE 7#HZR, BERReERINIERE, BREERSE
T Foffer, BIgll:

EERAIEEAR— N AEMTE=RNA, BPABSIERE, IB—FIX
HEIRAMUEMA, EENERNERREAWBIRD, F1ZBEHIRER
FIEMEFIFRAVOSHTE, FH(II—EEREFES KN IRk AR,
NERFRE BFEEAEINA EFRSNEIHICA AR/ AR EFIHE-
B, felgettAxgT X offer,

FTLARGSI SR RIFARIIE S ! |
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ERCoV (REX)
EFppt ()

(I think) 3-AB SHFRORE, Hie:
_NEWboffer, HEEEIFEERAFE (~>H4E)
—ANERT{EREBEofferRE (HIBER)

J

Dark Ages

=/ 1R

78 128-3H 2-48 58 78
®iE | B e X S1E =3 S (VAT
EFERLlist EEEIE/HEN Enjoy
HpHER (IRFI31~Bies) your life!ll
\ J
Y

AR 75 R
HEE (Zhe) il

ZFl|offerz[5tBE TR T B!
(BEKATEBRETIRSE: EREEXN
offer? AEAEH BIRVHES?



1. IREIERE! | | EATTHNEFEERSRENLT! ZEREFE: 7%
Fa3N R, ZRZEERIEEIL; RERIE: YEFNTI—REs
WHE, BIIRBESS,

2. BE/FESULRISEHERMNEERS, MLUBERRIREES
STERRR, BAILIESTHSIRAITAEERS Y, ZRiRF!

3. EBRREHE/SUMHII R AT sEE— LU HNTL . EF.
¥, BEEFES, JLBMERRERRE (GIRIERH)

4. RFREFNLS, MINESIhEgEdtE, FEIEFEALLLS
ITEHTCERRESMISMER.
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1. TfEL:
NERETRITREMEAE, 917, FRIvFE,
SNSEAEIMIR, ARSI, FRFRA R,

2. EEL:
Disadvantages: HEXERNGREREETRLD, BhalRI8RAA, BRAFF
*¥X, ARERESAS, (NBEEEW, FrRMRRENEEBEEHX,
Advantages: SEEESARBRIT, BELRK, FTOOATEE, RN,
EERS, SRS VERRE WRSEERES, SEOEREF
B, EERSHXENBRSERMETERFIZE2RR TR, XJF28FLITRIA,
ALATR7MEBRRKER, S EREEEESEE, JIFEZ0BMER,

IKERERATSRIENT (18E) FERZ, BEHBUAERZ.
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