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Greetings

On behalf of the manizing committee, it isur geat pleasure and honor to welcome
you inXiGanatIEEE 3M-NANO 2021conference!

3M-NANO is an annual International Conference on Manijpahg Manufacturing and
Measurement on the Nanoscaleeld for theterth time in Xi & 8M-NANO covers
advarted tehnologies for handling and fabrication on the nanosddle ultimate ambition
of this conference series is to bridge the gap betwesosoagenes and engineering sciences,
aiming at emerging market and technolagpportunities.The advanced techragies for
manipulation, manufacturing and measuremet the nanoscale promise novel
revolutionary products and methods in numerous areaspti€ation. Scientists working in
differentresearch fields are invited to discuss theotmsinologies and agpéations related
to manipulation, manufacturing and measurementhe nanoscaléEEE 3M-NANO 2021
is proud to offer an excellent technicalogram cataining 21 keynote talks on major
conference topics delivered by distinguisheceaeshers and arountiB0 pregntations in

parallel technicaprogram

Harald Fuchs Zhuangde Jiang Kyle Jiang
IEEE 3SM-NANO 2021 IEEE 3M-NANO 2021 IEEE 3M-NANO 2021
Honorary Chair GeneralChair GeneralChair



A major goal of thelEEE 3M-NANO conference is to support a sasmable
development of the nanohandling research community and to encourag¢eribng
partnerships and collaborative researdtividies To uncerline this dedication and to
provide a getogether forum for all the participant€EEE 3M-NANO 2021 has orgaized
several exciting social events during and after the conference.

We would like to express our most sincere appreciatmormlit of our spomsoring
organizations and all the individuals who have contributed to this conéeréno special
thanks go toour colleagues in various conference committees and the volunteers who
worked very hard to ensure the succestE&E 3M-NANO 2021. Last but defnitely not
least, we thank all the conference participants for their support artidbction. We do
hope that EEE 3M-NANO 2021 will be the next successful step in this series of annual
conferences and give home to rapidly grownagohadling research conmunity.

We wish you a successful conference and enjoyable siayan
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Conferencelnformation

Venue and Accommodation

Venue

Xi'an Jianguo Hotel is locaed outside the East Gate of Xi‘an City Wall, adjacent to
Xi‘an Jiaotong University, Air Force Medical University, Xi'anilgersity of Technology.
Changle Park B2 nte station of Metro Line 3 is located just next to the hatgich
makes the hotel conviamt to arrive. The hotel is also the starting point and terminal station
of the airport shuttle bus No. 4. With many fammdugh-class restaurants, the hotel can
provide a variety of food cuisine. The welkcorated conferere hall and meeting rooms in
the hotel can meet the needs of any kind of conferences.

ph & A
JIANGUO HOTEL :
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AddresssNo. 2 Huzhu Road, Xi 6an, Shaanxi 7100

Accommodation

Theaccomnodation of IEEE 3MNANO 2021is arranged in th&i‘an Jianguo Hotel



How to get Jianguo Hotel (IEEE 3M-NANO 2021 Venue)

1. From Xi'an International Airport to Jianguo Hotel

Plan A: From Airport V@st (T1/T2/T3) metro station @north exit), take Line 14 for
13 stops (direction of Heshao Station) to Shuangzhai 8fatien change to Line 3 in the
staton for 11 stops (direction of Yuhuazhai Statibm)Changle Park Station (B2 Southwest
Exit,390met er s wal k) otel. Xi 6an Jianguo H

Pl an B: Airport shuttle bus from Xi
Available time:08:2@ 20:2Q every 40minutes RMB 26 each.

Plan C: Taxi (T1/T2/T3 taxpick-up point, about 50 minutes drive, roaddaleed to
be paid separately
2. From Xi'an North Railway Station to Jianguo Hotel

Plan D: From Xi'an North Railway Station (B Southwest)eake Line 14 for 5 stops
(direction of Heshao Station) to Shuangzhai Station, then change to Line 3 in the station for
11 stops (otection of Yuhuazhai Statiortp Changle Park Station (B2 Soutrsti€&xit, 390
meters walk) to Xiodédan Jianguo Hotel.

Plan E Taxi (Zone L, Floor B2, South Undgound Parking Lot of Xi'an North
Railway Station, about 35 minutes drive)
3. From Xi'an Railway Station to Jianguo Hotel

Plan F:Taxi (from the tai pick-up point at north exit on B2 floor in Xi‘an Railway
Station, about 25 minutes drive

an

Xr'an International Airport MNorth
§
= 41km West East
Xr'an North Railway Station South
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C
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Floor Map of Conference Rooms

1. International Conference Center
Room1:
Room2:
Room3:
Room4:
Roomb5:
Roomé6:

Changle B Hall, 1 Floor
No.1 Baihe Hall, -1 Floor
No.3 Baihe Hall, -1 Floor
No.5 Baihe Hall, -1 Floor
Nanhu B Hall, 2 Floor

No. 8 Mudan Hall, -1 Floor

2. Rooms of Building A

i 3. Rooms of Building B

Conference registraion will be arranged on the following days:

2 August 1300-18:00 Jianguo HotéLobby, 1F

3-5 August 8:0018:20 Jianguo Hotel Conference CentgilF



IEEE 3M-NANO 2021
Program at a Glance

Monday, 2 August, 13:00-18:00
Jianguo Hotel, 1 F

Registration

Tuesday 3 August, 8:00-12:10, Changle Hall, 1F

08:006 08:20 Opening ceremony
08206 10:20 Keynoterepats (4)
10:206 10:40 Break
10:4006 12:10 Keynoterepots (3)
12:100 14:00 Lunch

Tuesday, 3 August, 1400-18:20, Rooms 16, -1F-2F

14:000 16:00 Parallel technical sessions
16:000 16:20 Break

16:200 18:20 Parallel technical sessions
18:208 20:00 Welcome banquet

Wednesday 4 August, 8:00-12:20, Rooms 1-6, -1F-2F

08:000 10:00 Parallel technical sessions
10:000 10:20 Break
10:200 12:20 Parallel tetnical sessions

12:200 14:00 Lunch




Wednesday, 4 August, 14:00.8:20, Changle Hall, 1F

14:000 16:00 Keynoterepats (4)
16:000 16:20 Break

16:2006 18:20 Keynoterepats (4)
18:206 20:00 Corference diner

Thursday, 5 August, 08:0012:20, Rooms 16, -1F-2F

08:006 10:00 Paralleltechnicalsessios
10:000 10:20 Break
10:200 12:20 Parallel echni@l sessions
12:200 14:00 Lunch

Thursday, 5 August, 14:0018:30, Changle Hall, 1F

14:0006 16:00 Keynote reports(4)
16:000 16:20 Break

16:2006 17:20 Keynot reports(2)
17:2006 18:30 Closing ceremony
18:308 20:00 Farewel banquet

Friday, 6 August

Social cuture activities




Schedule of the Keynote Reports

Tuesday, 3 AugustChangle Hall, 1F

Chi

Time Topic Speaker
Session Chat Xueyong Wei
) o o Feng Chen
08:201 08:50 Femtosecond laser Bionic Fabrication '
Xi 6an (¢
08:501 09:20 Federico Rosei

(2 Aug: 20:5021:20)

Multifun ctional Materials for Emerging
Technologies

Quebec (Canada)

09:201 09:50

(3 Aug: 10:2010:50)

Micro Robotics Advances Bio Sciences

Tatsuo Arai
Tokyo (Japan)

09:501 10:20

(2 Aug: 21:50622:20)

Microsystems forManipulating and
Characterizing Cells andTissues

Yu Sun

Toronto (Canada)

Session Chair:Yanling Tian

10:407 11:10

Microrobotic Manipulation for Cell Therapy

Dong Sun
Hong Kong (China

11:107 11:40

(2 Aug: 20:1620:40)

Microrobots Go in-vivo: From Test-tubes to
Live Animals

Joeph Wang
San Diego (USA)

11:401 12:10

Bio-inspired Magnetic Microrobots: From
Individual to Swarm

Li Zhang
Hong Korg (China)

10
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Wednesday, 4 AugustChangle Hall, 1F

Time Topic Speaker
Ses®n Chair: Kun Qian
14:0071 14:30 Manipulation and Assembly of ParticlesUsing Quan Zhou

(4 Aug: 9:009:30)

Acoustic Field Gradient and Electromagnetic
Needle

Helsinki (Finland)

14:3071 15:00

(4 Aug: 8:309:30

From Chemical Bonds to Molecular Assemblers

HaraldFuchs

Muster (Germany)

15:0071 15:30

Micro - and Nanorobots in theBody: Monitoring

\Veronica lacovacci

and Safety Challenges Pisa (ltaly)
(4 Aug: 9:069:30)
207 1A/ Daniel Ahmed
15:301 16:00 Ultrasound-controlled Swarmbots in Surich
uric

(4 Aug: 9:3610:00

Physiological Flows

(Switzerland)

Session Chair:Feng Chen

Optical MEMS -based Spectrally Adaptive Remote

Mariusz Martyniuk

16:201 16:50 Sensing Perth (Australia)
L6501 1720 Laser Precision Engineering: from Mcro-scale to | Minghui Hong
U L7 Nano-scale Singapore
17:201 17:50 Microrobotic Systemsfor Swarm Delivery of the Ali K. Hoshiar
Therapeutics Agents Essex (UK)
(4 Aug: 10:2010:50)
17:5071 18:20 Machining with the Tip of an AFM Probe: Emmanuel
Research Efforts Towards an Alternative Nano- Brousseau

(4 Aug: 10:5011:20)

manufacturing Process

Cardiff (UK)

11




Thursday, 5 August Changle Hall, 1F

(5 Aug: 08:3609:00

Time Topic Speaker
Session Chair:Zenghui Wang
14:001 14:30 Metamaterials Baked on Broken Symmetries Andrea Alu
14307 15:00 SNan.(%)_cthpogitEAs tl? Ilfnhancg Sertl)gli:iw,f Yi Sun
pecificity an B_u iplexing Capability o Capenhagen
iosensors
(Denmark )

Nanoelectrochemistry: Unravelling Nanopatrticle
(re-)activity by Single Nanoparticle
Electrochemistry

15:0071 15:30

(5 Aug: 9:009:30)

Kristina Tschulik

Bochum (Germany

15:307 16:00 Multifunctional Helical N anobots: Roles of
Material and Geometry

(5 Aug: 13:0013:30)

Ambarish Ghosh
BangalorgIndia)

Session Chair: Lei Liu

16:201 16:50 Tip- and Laser based Nanofabrication in
Extended Areas with Subnanomere Precision

(5 Aug: 10:2010:50)

Eberhard Manske

lImenau (Germany

16:507 17:20 How to Engineer Biofriendly Nanobots and
Bring them from in Vitro to in Vivo

(5 Aug: 10:5011:20)

Samuel Sachez
Ordédez

Catalonia (Spain)

12



Keynote Speakers
(in alphabeticabrder)

Ultrasound-Controlled Swarmbots inPhysidogical Flows

Daniel Ahmed

Associaé Professor

Acoustcs Robotics Systems Lab
Institute of Robtics and Intelligent Systems
Department of Mechanicahd Process Engineering
ETH Ziiich, Switzerland
E-mail: dahmed@ethz.ch

Abstract: Precise,accurag¢, and controlled motion of microrobots cameatenew ogorturities n targeted and precise
delivery of drugs or genes, transcing forces on spdi cells or tissuesperforming biopsies, and use oninvasive
surgery. However, the applicatiai micro/nanorobots in medicine is fundamentallyitied, espedily in the vasculature
where they needbtbe manipulated within an imosed blood flow. Tyigally, tiny agents dllow the bloodstream of the
vasallature with little to no control in the cirtatory g/stem. The ability to propel against thewl@r undergoupstream
motility would help micro/nanopéicles navigate to a spedifisite, which coulddad to a paradigm ghin targeted drug
delivery in nedicine. In this talk, | will present swarb@sed micorobots in a combination of acoustic and mete fields
and thenpurdy in ultrasound that showsgpsteam and crosstream mabn under physiologal relevant flows.

Metamaterials Baked on Broken Symratries

Andrea Alu

Director, Plotonics Initiative
Eingein Professor of Physics
Professor of Electcal Engineering
Advanced Science Research Center
The City Colleg of New York, U&

E-mail aalu@ac.cunv.edu
Abstract: In this talk, | discuss our recent research #gtin electromagnetics, naraptics, @oustics and mechanics,
showing how suitably engineered materials at the nanoscale forming meialsaen exciting venues to realize new
phenomena and devices for light, radiaves and sound. | discuss venuemthuce emerging phenomena stemming from
broken geometrical symmetries, to largely break Lorentz reciprocity and realize isolation withoetd of magnetic bias
based on broken tim@versal symmetry induced by mechanical motion, sytatiporal modulabn and/or nonlinearities. |
also discss how broken symmetries in space and sfiae can open the opportunity to induce topological oide
metamaterials. Another class of interesting metamaterials based on broken symmetries atiengasigynmetric
metamaterials, which are asymmetric pase, but symmetric upon parity and time inversion. In the talk, | will also discuss

the impact oftieseconcepts from basic science to practical technology, from classical waves to quantum phenomena.
13
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Micro Robotics Advances Bio Sciences
Tatsuo Arai
Professor

Beijing Advanced Innovation Centtar Intelligent
Robots an&ystems
Beijing Institute of TechnologyChina

Visiting Professor of Global Alliance Labetory

University of ElectreCommunication, Japan

Abstract: We have been working oniono robotics including dexterous higipeed micromanipulation,
micro assembly, cell characterization, and 3D cellutatesn construction. The basic idea is to devise and to
utilize dexterous two finger micro hds, ad to achieve total micromanipulatiGystem with higkspeed

vision and interfaces for bio applications. Our system is racétlable and can manipulate miotgect with

the size ranging from one to hundreds micron meters seamlessly. Our constiamt isyprovements and
refinements have achied wide range of workspace with real time 3D information, simple finger seibing
procedure, fine force sensing capi&pis well as automated calibration, automated pickindplacing, etc.
Based on these tati es and our collaboration experiencaghvbiologists and medical doctors we carried
outby ear nati onal pr oj e c t-2016,nwhoseBtarges aAchaflemga lofl censtrictingn 2 0 1
artificial 3D cellular system in vitro. The major topics dmigh-speed cell characterization & sortingD
cellular system construction, and célhctionalization analysis. Now we are looking at more advanced
researches andevelopments in new bio application fields, such as causality of various stresses in
differentiaton, proliferation, generation, develment, and disease. The mechano biology is one of the
examples of such activities and currently so active in biologyveedical, however, we are looking for more
than that, not just limited to the mechanical texat\e will try to collect as many precigysiological data

as possible corresponding to various rnitidal stresses and to clarify novel biological findings by

applying the system science principles.

14



Machining with the Tip of an AFM Probe: Resarch Efforts
towards An Alternative Nano-manufacturing Process

Emmanuel Brousseau

Assistant Professor
High Value Manufacturig Research Group
Department of Mechanial Engineering
School of Engineering
Cardiff University, United Kingdom
E-mail: brousseaue@ediff.ac.uk

Abstract: The controlled nangcale removal of materidtom the surface of a workpiece conducted with the tip of an
Atomic Force MicroscopeAFM) probe is a teahique which has gained incredsattention in the past decade witlthe
micro- and nanemanufacturing research community. The attractive charaaterig this process are that it is relatively
simple to implement and it is lowost @mpare with vacuumbased lithography techniquesrfaicro- and nane
fabrication. Thispresentation will provide an overview of a number of research investigationsctetdt Cardiff
University (UK) in the field of AFM probdoased machining in the padl §eas. The reporig work will include a range of

experimental and theoretical stusliend will also cover recent results from a specific application of the prodhesiield
of nanemagnetism.

Femtosecond.aserBionic Fabrication

Feng Chen
ProfessorDirector

Ultrafast Photonic Laboratory (UPL)
Director of Shaanxi Key Laboratoof
Photonics Technology for Information (PTI)

Xi'an Jiaotong University
Xi‘an, China
E-mail chenfeng@mail.xjtu.edu.cn

Abstract: Biological micro/nanestructures all comprise the dedor the nexigeneration smart dlitial materials and
devices. This presertan summarizes the recent progress in the development of bioinspired smart strwgdure
femtosecond laser micro/nanofabrication, with a focus on controllable, biomimedisyatthable wetting surfaces, asliwe
as their applications in biology, micmptics, and industry, all of which demonstrate the ability of laser microfabrication i
producingvarious multiscale structures and its adaptation in a great variety of nsat€hal current challenges and future

research prospects of this rapidlv devatoiield are also beina discussed.

15



From Chemical Bonds toMolecular Assemblers
Harald Fuchs

Professor

Head ‘

Physikalisches Institut and Center for Nanotechnology (CeNTE‘ ;
Westfdische WilhelmsUniversitd Minster

Germany ‘\

E-mail fuchsh@unimuenster.de
Abstract: Surfaces and interfaces represent-timensional spatial confinements op@niunique
pathways towards esurface chemical reaction schemes with regiective andinetic cortrol that is
not available in conveiunal liquid- or gasphase chemistry. In addition, surfaces may be catalytically
active, and by surface reconstruction faceting the spatial confinement may display-omezero
dimensional character. Beyd pure mecénical support, surfaces may alsomate orering by sel
assembly of educts and products and may stabilize them by mededigate interactions. We leav
studied numerous novel chemical surface reaction types includingorgdalic compoutls, precurss
for generating graphdiynes, and@ddes,otherwise unstable in liquid or gas phases [1]. By using on
surface chemistry techniques intermediate steiasbe analyzed with high resolution techniques such
as lowtemperature STM and AFM undattrahigh vacuum condition. This approach alspeos the
pathway for controlled orthogonal reactions. Beyond all that, we found a fascinating new and powerful
potentid of on-surface chemistry which allows to set up a new strategy for the generatidellafent
functional systems. In this context, wexenty introduced a molecular swarm like system performing a
coordinated surface r e emaydiccarbends fNHC) bihding tb a singla s ed o
noble metal atom such as of an Au(111) acefafter vauum deposition. Depending on the e¢ypf N-
ligands, NHCs are able to pull a single atom out of the surface after forming a covalent bond and then
travel inthe sec a | | e d - mdtiam ltypebagrosé the surface, eventually forming denselyedac
islands [2]. The ballbots form spontaneoustn the sirface. We discovered that on an Au(1x2)
reconstructed surface ballbtcs are able to autonomouslyoraniz that surface atom by atom in a
welkcontrol | edl iaknedd drsawaorrm pupdortingnieasures xare eequired Isuch as
lithography orSTM and AFM probes. Rather, the cooperative restructuring occurs in a special zipper
mode by the molecular mades which are rarranging Au atoms with atomic precision and in a
massive parallel seime. As a rault, the Au(1x2) surface is trangsfed at bom temperature into an
Au(lx3)-6 Added Row (AR)O® struct ur-AR surface displays kigherwn t hat
chemical reactivity than the native Au(1x2) structure and does not spontaneanstgrm lack to the
(1x2) reconstruction as de the onventional Au(1x3) reconstruction occurring at temperatures around
800 K on a clean Au (111) surface. This®ebsv at i on opens the door for the
and autonomously acting moléar speciegossibly allowing to optimize surfas in acooperative
way, for example, for catalysis applications.

16



Multifunctional Helical Nanobots:Roles ofM aterial
and Geometry
Ambarish Ghosh
Associate Professor
Center for Nano Scien@nd Engineeng
Indian Institute of Science
Bangalore
India
E-mail ambarish@iisc.ac.in

Abstract: Helical nanobots driven by magnetic fields can provide mechanical information about their local surroundi

with submicron spatial resolution, probe complexeterogenosi biological environments, such asetintraellular
environment, as well as the extracellular matrix; and provide a rich and powerful platform towards futuristic drug delive
The same system can be used for-sitron colloidal cargo manipation in micofluidic devices and ceohip assenly
appliations. Their fabrication is based on shadow evaporation allowing a wafer scale route towards integration of m;
different functionalities in a single nanostructure. Crucially, their propertiefumationalifes can be tuned with great
controlusing intlligentdesign ofmaterial and geometry, and | will present few examples of the.same
Laser Precision Engineering: from Micro-Scale to

Nano-Scale
Minghui Hong

Professor
Fellow of Opical Sogety of America
Depatment of Electrical and Conaper Engneering
National University of Singapore
Singapore
E-mail elehmh@nus.edu.sg
Abstract: Laser precision engineering in ambient air has unique advantages asantamt and higispeed process. It is a

key advanced manufacturing approach for high quality microlsahar uct ur es d f abr i c at haeen.
witnessed its extensivapplications in research laboratories and production lines. Combined with some advanced proces:
tool s, such as AFM and NSOM, | aser precision enginee]|
than Optial Diffraction Limit, which povides an excellent opportunity for the nananufacturing. In this talk, the physics
behind lasematter interactions will be reviewed. How to achieve small heat affected zone (HAZ) is one critical challen
for high qualitylaser precision engineering push its resolution from micigcale to nanscale. The next critical challenge

is how to ensure high enough nafabrication speed to meet industrial needs. Since one beam laser processing at h
resolution could not achievsuch mission, parallel laseeam processing is developed to cater for both high resolution anc
high speed at the same time. Another challenge is how to carry out the lasstroaiuwing in far field as the near field
processing requires the tiny apiworking very close to samepsurfaces, which makes the laser nanofabrication in near
field be only suitable for very limited supemooth surface samples. Our recent research shows that hybrid pulsed las
processing in far field and in ambient air im@vel method to make ~15 nfeatures directly on Si surfaces. With better
understanding of the complicated physics behind this unique experimental result, as well as further fine tuning of
experimental setup and laser processing parameters, it Ig pigsible to bring our lasgrecision engineering resolution

down to ~10 nm 17



Microrobotic Systems forSwarm Delivery of the
TherapeuticsAgents

Ali K. Hoshiar
Assistant professor
School of Compter Science and Elgonic Engineering (CSBE
University of Essex
UK
E-mail a.kafashhoshiar@essex.ac.uk

Abstract: The rapid advancement in microrobotic systems in recent years for the medical appliaatiselsas human
scale microrobotics systems, and advancements in the medical mngnggsems (magnét particle imagingMPI), fast

MRI, and Xray) lead to the precise control of microswarms in therapeutic delivery applications. However, predicting t
nonlinear complex behaviour of the microswarms in the magnetic field remainedoagraichienge. Inthis talk 1 will

present the recent monitoring schemes (e. g. MPI), the practical actuation schemes, and most recent predictive mode

microswarm catrol.

Micro - and Nanorobots in theBody: Monitoring and
Safety Challenges

Veronica lacovacci

Marie Curie Féow
The BioRobotics Institute
Scuola Superiore Sant
Italy

F-mail veronica.iacovacci@santannapisa it
Abstract: Medical micre and nanorobots have been destoatedfor a variety of wn-invasive biomedical applications,
such as tissue engineerirtyug celivery, andassisted fertilization, among others. However, most of these demonstration
have been carried out in in vitro settings and under optical migpsbteing significantly diferent from the clinical
practice. Furthermore, the predominaise of magnetic mioo and nanostructures might pose force scaling, safety and
biodistribution challenges. In this framework, despite astonishing advancementsaibritetion, powering, andontol of
tiny motile devices, many challenges still preventnmi and nanorobotgoute to the clinidn this talk, some of these

challenges will be analyzed, with a particular focus on how tracking tiny machines in rea singueowetrieving them

upontaskexecution.
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Tip- and Laser BasedNanofabricati on in Extended
Areas with Sub-Nanometre Precision

Eberhard Manske

Professor
Institute of Process Measurement and Sensor Technology
Faculty of Mechanical Engaering

[lmenau University of Tehnology

Gemany
E-mail Eberhard.Manske@timenau.de

Abstract: For several years, new tiph a erdage r b a £midg teghmjuets have been attracting
increasing attention as alternative lithography approaches. Mosb tg s ohrdques are based dime

use of commeeial or modified atomicforce microscopes (AFM) and have so far only been
demonstated & the microméer scale. Direct laser writing is mostly based on galvanoscanners or
(similar to the AFM methods) on piezisives. The biggest disadvarga in all caseshowever, is the
insufficient measurement and positioning technology.

At the TU Ilimenau, nanopositionig and nanometrology machines based on advanced laser
interferometers have been successfully developed maey yess, which are able tovercome this
deficit. Consequently, tlsi t ec hni que i s t herefore lagpyabed eld t o
manufacturing. This will enable measurement and patterning at the atomic level on both flat and
non f | ate.g.predsibreoptieassurfages

The laserirg r f er o met e mecidioa snacdineshnow lmavepresolution up to 5 picometers
and sub nanometer reproducibility in measurement
with AFM heads for both lithogmh y pur poses & metasuhemanth ofabricated | ut i o
structuresl n addition, direct | aser writing was demonst
nm) and two photon processes based on fgbemwosecond
the Rayleigh resolutiolimit were fourd and used.

UV nanoimprit lithography on flat as well as on curved surfaces was demonstrated as another
technol ogy. For direct | aser writing on curved s
concept was developed and experimaht tested. Cotnining advanced nanofdbation technologies
with wultra precise nanopositioning and nanometr ol

cross scale |lithography approaches.
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Optical MEMS -BasedSpectrally Adaptive Remae
Sensing

Mariusz Martyniuk

Associate Pofessor
SMIEEE PrincipaResearch Fellow
Schoolof Engineering,
University of Western
Australia
E-mail mariusz.martyniuk@uwa.edu.au

Abstract: The anticipated featuref future generation remote infraredR{l sensing and imaging technologies includes
adding secalled multicolour capabilities, which allow reéime spectral information to be gathered from multiple
wavelength bands. Theswdting multi/hyperspectral inaging caability significantly improvegarget recognition and is
applicable to numerous remote sensing spectroscopy/imaging applications. In order to provide a reduced size, weig!
power (SWaP) solution, this talk pretga micreelectromechanical siems (MEMS) based electrically tunealdeaptive

filter technology that has been developed for the technologically importantveh@tIR (SWIR, 1.£.5 um), mid-wave

IR (MWIR, 3-5 pum), and longwave IR (LWIR, 812 pm) wavdength regions, as well as teenergingTHz band (~1 THz

or ~300 pm) ofthe electromagnetic spectrum.

How to EngineerBiofriendly Nanobots andBring
Them from in Vitro to in Vivo

Samuel Sachez Orddez

Group Leader
Institute for Bioengineéng of Catalonia
Barcelona Instute for Science and Technology ,
Catalaninstitute for Research and Advanced Studies, Barcelon | i
Spain
E-mail ssanchez@ibecbarcelona.eu

Abstract: One of the dreams in nanotechnology is to engineer small vehicles ahthesavhich can eventually be ajgul

in vivo for medical purposes. In ardto reach that fascinating goal, there are several challenges to be addressed. F
researchers need to incorporate efficient but alsefri@ndly propulsion mechanisms intoetmanobots. Our strategy
comprisesthe use of biecatalysts such enzymesrfoonverting biologically available fuels into a propulsive force. The
combination of biological components and artificial ones emerges into what we call hybrid nanobots.

In my talk | will present how we bioenginedrybrid nanobots combining the best frahe two worlds: biology
(enzymes) and (nano)technology (namicro-particles) providing swimming capabilities, biocompatibility, imaging,
multifunctionality and actuation. | wibresent some of the proadf-concep applications of biocompatible nanobstsch as
the efficient transport of drugs into cancer cells (1) and 3D spheroids (2), sensing capabilities (3) and the use af mole
imaging techniques (PECTT) for the trackingandlocalization of swarms of nanots both in vitro and in vivo in confide
spaces like mice bladder (4).
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Multifunctional M aterials for Emerging Technologies

Federico Rosei

Fellow of theRoyal Society of Canada
Centre for Energy, Materials aifédlecommunications
Institut Naional de la Recherche Scientifique
Varennes (QC), Canada
E-mail: rosei@emt.inrs.caa

Abstract: This presentation focuses on structure property/relationships in advanced materials, emphasizing multifuncti
systems that exhibit multiple funohalities Such systems are then used as building bldek the fabrication of various
emergng technologies. In particular, nanostructured materials synthesized via the Thptt@pproach present an
opportunity for future generation low cost manufactgrof devces We focus in particularon recent deviepmentsin

solar technologies that aito address the energy challenge, including third generation photovoltaics, solar hydrog

production. luminescent solar concentrators and other optoelecteiesl

Microrobotic Manip ulation for Cell Therapy

Dong Sun

Professor
Fellow of Canadian Academy of Engineering
Department of Biomedical Engineering
Director of Centre for Robotics and Automation
City University of Hong Kong
China
E-mail bmehead@cityu.edu.hk

Abstract: The application of robot thnology to achieve early diagnosis and treatment of diseases at the cellular le\
represents a new frontier in the development of contemporary medical robots. Microrobotic manipulatiothferapsllis

an entirely new emerging theme that is enabletth wpecially designed automated micromanipulation tools to perform
medical diagnosis and treatment on single cells at large scale. This talk will introduce our development of combi
robotics tehnologies with micramanipulation tools including opticalveezers, microneedles and electromagnetic devices,
to accomplish various cell manipulation tasks. With this emerging technology, various cell surgical operations car
achieved, which include these of magnetic microrobots to deliver cells in vivo. ThHesentions will permit many new
unforeseen clinical applications previously thought impossible, and profoundly affect therapeutic treatment in preci
medicine.
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Nanocompositeso Enhance Sensitivity, Specificity
and Multiplexing Capability of Biosensors

Yi Sun

Associate Professor
Department of Healthcare Technology
Technical University of Denmark
Denmark
E-mail suyi@dtu.dk

Abstract: Nanomaterials is a rapidly evolving field, andwn materials with unique magnetic, electrical, and optical
properties are constantly emerging. Combination of different nanomaterials into nanocompositesa allonber of
functions © be incorporated in a single platform. In recent years, a variety el manocomposites are coupled with
biosensors to improve their performance by making the biosensors more sensitive, selective and multiplexed. In this t
will present our reentwork in nanomateriabased biosensors for detection of antibiotics ettiogens in food and clinical
samples.

Microsystems for Manipulating and Characterizing
Cells and Tissues

Yu Sun

Professor
Lifetime Fellow, Caadian Academy of Engieeing (CAE)
Department of Mechanicald Industrial Engineeinig

Universty of Toronto

Canada

E-maif sun@mie.utoronto.ca

Abstract: The capability of manipulating micro and nanomesieged objects, such as cells and nanomaterialssopen
frontiers in robtic surgery, disease ajnostics, industrial applications and enables new discoveries in marpfirtsci
such as biology, medicine, and materials science. The field of -mégrorobotics involves the design and construction of
robofc agents that are mi@nanometer sized andbyotic manipulation of objects with dimensions in the micrometer and
nanomegr ranges. The past two decades has witnessed spurred development-aainocobotic systems and technologies
with common hallmarkof precision instrumeation, sensing, actuati, and control. This talk will begin with a brief
review of the evolution fothe robotic micromanipulation field, followed by an overview of challenges, opportunities, ant
recent advances made in this fielkaBples of robotic celnanipulation system®f clinical surgery and drug screen will
be given, and sulnicrometer positin control and subanoNewton force control for realizing 3D intracellular and intra

tissue manipulation and measurement will be thiced.
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Nanoelectrochemistry: UnravellingNanopatrticle (re-
)activity by Single Nanoparticle Electrochemistry

Kristina Tschulik

Professor
Chair of Analytical Chemistry Il
Electrochemistry and Nanoscale Materials
RuhrUniversity Bochum
Germany
E-mail nanoec@rub.de

Abstract: Nanomaterials have been in the focus of major research interest for more than two decades.
The great potential of electrochemistry to characterize these particles in terms of both, their physical
properties and chemical reactivity, however, haglly beerexplored. The ease of sample preparation,

the comparably high speed and low cost of ralectrochemistry, make it a useful complement or even
alternative to the established nanoparticle characterization methods, like SEM or TEM. The number of
particles hat can conveniently be analysed, ranges from individual ones to ensembles comprising
myriads of nanoparticles, depending on the techniques use. In this talk, several examples will be
presented.

A convenient method for nanoparticle sizing in theative @vironment is via transformative
nanceimpact analysisThis methodology uses the Brownian motlmesed sporadic impact of dispersed
nanoparticles at a potentiostated electrode to electrochemically convert one particle at a time. The
charge trasferred dring this conversion can, for instance, be used to size the particle or to determine
its composition. Measuring the electrocatalytic activity likely the most frequently used
electrochemical narensemble studies may also be realized at théingle paricle level. This is
presented for the oxygen evolution reaction (OER) at mixed transition metal oxide nanoparticles at
extremely high current density and ttomerfrequencies orders of magnitude higher than achieved in
conventional studies.

Last butnot least, individual particle reactivity studies at surfmemobilized particle ensembles
will be introduced. This will be shown for Ag and Au nanopatrticles by-flalt microscopy coupled to

hyperspectral imaging in different liquid surroumgs.
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Microrobots Go in-vivo: From Testtubes to Live Animals

Joseph Wang

Distinguished Professor
SAIC Endowed Chair
Department of Nanoengineering i
University California San Diego (UCSD) — -
USA '

E-mail josephwang@eng.ucsd.edu

Abstract: Nanoscale robots that can effectively convert diverse energy sources imémnerd and forces rement a
rapidly emerging and fascinating robotic research area. Such nanoscale robots offer impressive capabilities, inclt
gredly enhanced power and cargawing forces, multfunctionality, easy surface functionalization, andsegility. The
new capahilities of modern nanorobots indicate immense potential for a variety of biomedical applications, and should h
major impact ondisease diagnosis, treatment, and preventRacentin vivo applications usingdifferent types of
biocompatible and bighradable microrobots will be illustrated, including enhanced drug delivery towards enhanc
treatment of stomach bacterial infiect active vaccine delivery, autonomous gastric fluid neutralization, the ability to
selectively locdke at desirable segmsrof the Gl tract, or efficient intracellular delivery of functional proteins and nucleic

acids.
Manipulation and Assembly of Particles using
Acoustic Field Gradient and Electromagnetic Needle

Quan Zhou

Professor
Department ofElectrical Ehgineeringand Automation
Aalto University
Finland

E-mail quan.zhou@aalto.fi

Abstract: Robotic instruments are miniature robots and mechatronic systems that can ntangpotl objects and
precisely interact with different surfaces. In this talill discuss our recent work in robotic instruments for manipulation
and assembly of particles ugintwo techniques: acoustic manipulation devices that can automatically
manipulate/assembly/shaping a large amount of particles on a surface using theafiiEldt generated by a single acoustic
transducer, both in ambient air and submerged; and robletitr@nagnetic needles that can precisely extract and
independently manipule/assemble magnetic microparticles in the presence of neighboring magnfiegigricontact or
contactless. Additionally, | will discuss electromagnetic needle induced aciagnetic fluid manipulator that can

manipulate particles on the diguid interfaces.
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Bio-inspired Magnetic Microrobots: From Individual
to Swarm

Li Zhang

Professor
Department of Mechanical and Automation Engineering
Chow Yuk Ho Technology Centre for Innovative Medicine
CUHK T Stone Robotics Institute
The Chinese Univsity of Hong Kong (CUHK)
China
E-mail lizhang@maegchk.edu.hk

Abstract: People have envisiondohy machines and robots that can explore the human body, find and treat diseases si
Richard Feynmandés famous speeanho AmMhwhech phend Wreamd or
was proposed in the 1950s. Even though we ares#ta of infancy to achieve this vision, recent intense progress or
nanotechnology, MEMS/NEMS technology and mifmanorobotics has accelerated the paweard the goal. A number of

research effrts have been recently published regarding the develogrhény swimming machines/robots from the basic

principles and fabrication methods to practical applications.
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Technical SpecialSession 01
2D Materials at Nanoscale: fromFundamentals
to Applications (ss)
Roan 1

14:00i1 16:00 Tuesday 3 August
Organizer Zegao Wang
Co-OrganizerHe Tian

01-1  14:00i 14:12

Graphene Artificial Throat

He Tian

School of Integrated Circuits, Tsinghua University, Beijing 100084, China

ASound has been emitted from
graphene
AGrapheneartificial throat has been
madewithlaserscribingechnology 0
ADifferenonecanbedetectesvithhigh =
accuracy

The development of graphene artificig

01-2 14:12114:24

A self-powered vibration sensing element based on
three-dimensional graphene field effect transistor

Shasha Li, Yuning Li, Jingye Sun, Fang Su, Weijie Yin, Minggiang Zhu, and Tao Deng*
School of Electronic and Information Engineering, Beijing Jiaotong University, Beijing
100044, China.
sewnws | AA 3D nonclosed tubular
structurés adoptedio develop
thepiezoelectricitygraphene
bytheinducedtrain
AThe peakiopeak amplitude
G % . . currentup to 42 nA is
“wew  achievedyhichcanbefurther
enhanced (~108 nA by
v increasingthe sourcedrain
i ‘ biasvoltagé 6&mV)
H ™ e APiezoelectricoefficientp to
3 Ay ~148nC/IN
APavesiewwayto develoghe
L R B 0] piezoelectriceffect of
graphene

A

RracalNs

Vibratien
diraction

01-3 14:24i 14:36

Synthesis and Application of Ultralong Carbon Nanotubes
Rufan Zhang”
Department of Chemical Engineering, Tsinghua University, Beijing 100084, China
& gl | £
AHalfmeter long carbon nanotubes were % d B G
synthesized. >

AThese ultralong CNTs exhibit excellent ‘
properties.

AUltrasensitive flow sensors were fabrica ﬁ
using these ultralong CNTSs. -

Structures, synthesis and
applications of ultralong CNTfs.
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Technical SpecialSession 01
2D Materials at Nanoscale: from Fundamental
to Applications (ss)

Room1
14:0016:00Tuesday 3 August
Organizer Zegao Wang
Co-OrganizerHe Tian

01-4  14:36114:48

Flexible Solid-State Supercapacitors Based on
Metallic 2D Materials
Xing Wu
School of Communication and Electronic Engineering,
East China Normal University, China

AMetallie/Sg nanosheetpreparedy CVDare =
usedasthebindindreeelectrodenaterial &

ATheVSg basedlexiblesupercapacitpresent
highmechanicatabilitgndhighenergylensity

AThesynergistieffecoftheVSe/CNTcomposits
electrodecould furtherimprovethe electrical
cyclingperformance

AOurworkspromoteheapplicationf metalli@D
materialsn flexibleenergystoragedevicesfor
wearablequipment

NSFC

01-5 14:4815:00

Highly Sensitive Resistartype Flexible Pressure Sensor {
Cuffless BloodPressure Monitoring by using Neural Netw|
Techniques
Qian ZhangPing Lity Caixieliu, Ying Huang
School of Microelectronics, Heteirgltyi of Technolplgfei 230009,R.

China

1. The sensor with crack
structure exhibits a high GF (~
1582.7).

2. The correlation coefficients
of systolic blood pressure,
diastolic blood pressure and
mean blood pressure were
0.950, 0.875 and 0.947,

s an B
respectively, which could meet A

the A-level standards of BHS The characterization of materials
and AAMI. sensors

01-6  1500r15:12

Low-Frequency 1/f Noise in a Graphene/Silicon
X-ray Detector
Ninggin Deng, Pan Wang, Enxia Zhang, Bin Guo, Dehong Li,
Boxuan Ma, Daniel M. Fleetwood, He Tian, Jian Zhang
National Institute of Metrology (NIM), Beijing, China
Institute of Microelectronics, Tsinghua University, Beijing, China
Department of Electrical Engineering and Computer Science, Vanderbilt
University, USA”

U Fabricated graphene-based X-ray
detector

U Characterization and performance
of the X-ray detector

Sy (log(v2mz))

U Measured the low-frequency noise

of the X-ray detector logiHz)
Excess voltage noise power spegtral

G Analyzed the cause of Iow- densitg,as a function of frequendy
frequency noise at different temperatures from 10p K
to 400 K
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Technical SpecialSession
2D Materials at Nanoscale: fromFundamentals
to Applications (ss)
Room1

14:0016:00Tuesday 3 August
Organizer Zegao Véng
Co-Organizer He Tian

01-7 15:12i 15:24

Defect Engineering Induced Semiconductor QDs
Synthesis Novel Method and Photoelectric Property

Meng Xu
School of Materials, Beijing Institute of Technology, China

AAn effective surfagcancgngineeringitialize & 3
strategy to realize enengffavored semicondu 4
QDs synthesis reactionrenedentedly

AThioland solvemoordinated cation exchang !
reaction kinetics have been applied to engi *
composition and crystallinity of novel QDs.

ADopant diffusion equilibrium overcoming irr &

loss of dopegtisfor multimode aotiunterfeiting =+« =« - ]
and encryption Unique method in QDs vil
yp . defect engineering overcory

chemical kinetic energy

barriers.

B o

01-8 15:24i 15:36

Phospholipid Self-Assemblies Based Artificial
cells
Xiaojun Han
School of Chemistry & Chemical Engineering, Harbin Institute of Technology,
China
AArtificial cells, as simplified cell models, can be used
to study their structure and function.
AThe grantike cisternae stacks were assembl -
mimiclgrana functions. D\ @
AArtificial eukaryotic cells were obtained with e
functions. vl X ;
ASpatially codgdototissuarchitectures arrays \ -'g i 9“ 7
obtained using magnetic manipulation. -
AThe other recent progresses on lipid based artifigigM2tc of phospholj
. assemblies
cells will also be presented.

01-9  15:36115:48

Peptide Based Nanomaterial From
Characterization to Tumor Detection and Isolation
Lei Liu

liul@ujs.edu.cn
Institute for Advanced Materials, Jiangsu University, Zhenjiang, 212013, China.

AHigh resolution structural imaging for amyloid peptide self
assembly and modulation

ABio-interface constructed by specific peptide assembly and
disassembly

ATumor cell detection and isolation
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Technical SpecialSession 01
2D Materials at Nanoscale: fromFundamentals
to Applications (ss)
Room1

14:00-16:00Tuesday 3 August
Organizer Zegao Wang
Co-OrganizerHe Tian

01-10 15:48 16:00-

Synergistically Enhanced Thermoelectric
Performance Enabled by Interface Engineering

Lei Yang
School of Materials Science and Engineering, Sichuan University, China

Alnterface engineering are enabled by combining
surface modification of powders and SPS proce
AModified interfaces provide stronger phonon
scattering to reduce the lattice thermal condus" =Lt
ARationally designed interfaces can decouple ]
phonon and carrier scattering, leading to S

synergistically enhanced thermoelectric perforir
Schematic of interfaci

engineering in thermoeld
materials
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Technical SpecialSessior02
Functional M aterials for Nanophaonics (ss)
Room2
14:00-16:00Tuesday 3 August
Organizer Zhipeng Wei
Co-Organizer Rui Chen

02-1 14001 14:24

Abnormal Negative Thermal Quenching &
Stability Improvement of Perovskites
Rui Chen

Department of Electrical and Electronic Engineering, Southern University of
Science and Technology, China

AThe abnormal fluorescent thermal quenching  [EE ;=
phenomenon of  allinorganic  perovskite &
nanomateriatgsbeeninvestigated

APerovskitecoreshell structurewas proposedfor
improvedtabilitgndhighopticagain

Avarioussurfacemodificatiotechniquenave been FN N
usedandstableemissiorhas beenrealizedwhich §
enableshighopticalgainfor ultrasensitivesensing 3« .
basednrandonfasers Is

Laser Iensty

L
Aging tims ()

02-2  14:24115:48

Nonlinear Optical Properties of Metal Halides

Tingchao He
College of Physics and Optoelectronic Engineering, Shenzhen University,
Shenzhen 518060, P. R. China i

AThe modulationf nonlineaopticalpropertiesn alF
inorganiperovskiteanocrystagillbediscussed <
ATheapplication# amplifiectimulate@missiorand # ||
photodetectdrasedon multiphotoabsorptiomave
beerinvestigated
A Secondharmonigeneratiomas beenobservedn #
chirakD hybriccoppehalides

02-3 15:48i 15:12

Fabrication of AIN honeycomb reinforcements for
enhanced thermal conductivity of epoxy composites
Zhongqi Shi, Zhilei Wei
State Key Laboratory for Mechanical Behavior of Materials

Xidan Jiaot oOhiga Uni versity
AAnisotropiepoxy(EP)/aluminumitridehoneycomb
(AINH) compositeswvere fabricatedby freeze
castin@ndEPinfiltratian
AVertically aligned and interconnectedAINH
networksignificantgnhancethermatonductivity =~ 27" erens cmpeste

Heat flux

ofthecomposites T s S 5
AMicrostructureand thermal propertiesof the v & /I/

compositesanbe controllethy adjustinghe solid )

loading Graphical abstract

AThe EP/AINA compositesxhibitedxcellenheat
dissipatioperformance
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Functional Materials for Nanophotonics (ss)
Room2
14:00-16:00Tuesday 3 August
Organizer Zhipeng Wei o
Co-Organzer. Rui Chen

02-4  15:12115:36

Cavity ring-down spectroscopy in trace-gas
detection
Jin Yu

Aerospace Information Research Institute, Chinese Academy of Sciences,
Peopl eds Republic of Chi

Cavity RingDown Spectroscopy (CRDS
representsa cavity enhanced spectroscop
absorptiotechniquelevelopedromhighfinessd
passivaesonatorandseesits wideutilizatiorn
analytical chemistry, atmosphericenvironme
monitoringagndmedicatietectiomesearchetc In
thispresentatiomur effortandrecentprogresse|
areintroducedoncerninthe studyin CRDSand
the developmenmf in-situ deepseawateisolublcEs

methanemonitoring@nd vehiclenountedchatural ,' :
gasleakageletectiodevices Vi

02-5 15:36i 16:00

Lead Halide Perovskite Microwires for High
Performance Optoelectronic Devices

Shuang-Peng WANG
IAPME, University of Macau, Macao SAR, China

AFreestandiringlecrystal eadHalidePerovskite 1’2. w?.
MicrowireSynthesizeditha Predefinedlattice st
Framework ~ 1 —-\\

AultralongMicrowirewithRemarkablEhotoand S S3 S

Thermebtability ] ;
AsingleMicrowirBasedPhotodetectofsr Micre I = /|
ObjecDetectio& Visibld_ightCommunication . -

ADemonstraté P Lasingin Submillimet&cale photo Detectors and Lasi

LongPerovskit®licrowires Freestanding Lead Hali¢
Perovskite Microwires
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Technical Specal Session G
Nanobiophaonics (ss)
Room3
14:0016:00Tuesday3 August
Organizer Jinhua Li
Co-Chair: Xiaomin Liu

03-1 14:001 14:24

Near-infrared light Triggered Fluormetric Biosensor
for Detection of Acetylcholinesterase Activity

Xu Zhao, Ling Zhang, Xu Yan, Xiaomin Liu* and Geyu Lua*
College of Electronic Science and Engineering, Jilin University, Changchun
130012, Peopl ebs Republic

AA NaErF,:0.5%Ho@NaYF, fluorescent
probe with monochromic red upconversion
emission under multi-band excitation in the
NIR region. eor;

AHo3* ions, as the transient energy trapping
centers into the NaErF, core, confining the
excitation energy and minimizing the energy
loss

AThe biosensor exhibits the detection limit of
AChE as low as 0.0019 mU mL-*

NSFC

03-2  14:24114:48

SERS Research on Joint Synovial Fluid

Jianhua Yin
Department of Biomedical Enginieering, Nanjing University
of Aeronautics and Astronautics, China

ASERS is used to detect Raman spectra of ‘~=*
synovial fluid (SF) at different osteoarthriti |
stages for research on OA and its diagnos:
ASF Raman spectra are easily detected b
enhancement, rather than in normal cond
AProtein content chasigeOA SRhe structure
and abundance of protatasivance@®Astage
remarkablyiffer from the healthy '
) . . . SERS spectra of synovi
ASERShaspotentiab findDAbiomarketin Sk fluid excited by 785 nm I
and to be aeffective tooldlinicaDAdiagnosis.

03-3 14:48i 15:12

Electronic Band Structure Regulated Biomedical
Applications of Nanomaterials

Haiyuan Zhang
Changchun Institute of Applied Chemistry, Chinese Academy of Sciences

ANanomaterials with unique intrinsic properties. can
significantly contribute to their biomedical ap
APhotothermal and photodynamic properties cﬂ!
nanomaterials can be used for deep tumor theraw
ARegulation of electronic band structure of ~ _
nanomaterials will effectively enhance these
functions.
APrecise construction of nanomaterials is a fea
approach to regulate their electronic band st

NRs wnh retractable ZF
|mproved phototherapeutic
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Co-Chair. Xiaomin Liu

03-4 15:12/15:36

21@571

03-5 15:36116:00

The Single Cell Manipulation Platform Based on
the Digital Microfluidics for the Bioimaging System
Siyi Hut, Jingmin Ye?, Subao Shi2, Hanbin Ma®*
1CAS Key Laboratory of Bio-medical Diagnostics, Suzhou Institute of

Biomedical Engineering and Technology, CAS, Suzhou, P.R. China
2Guangdong ACXEL Micro & Nano Tech Co., Ltd, China

AHigh throughput automated single cell
generation, sorting, and manipulatio
platform.

ADigital microfluidic (DMF) systemba Y\
Electrowettirandielectric (EWOD) -
principle. o e

ADMF system has a high degree of 2
integration and can be integrated wit®

commercial microscopic imaging system

and temperature control model. @ @ ACXEL

36



Technical SpecialSessiorD4
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Co-Chair: Qingliang Feng
04-1  14:00i 14:17

21401

04-2  14:17114:34

Mid-Infrared Nanoimaging of Platinum-
Dichalcogenides
Shu Ping Lau

Department of Applied Physics, The Hong Kong Polytechnic University, Hong
Kong SAR, China

AThe MIR surface plasmons in theaRiEe
investigated by néietd nanoimaging.
AThe annihilation of plasmonic modes in the u
PtTgwas observed and analyzed.
Asampledgeorientatiodependent nanmmaglng"higfa l l “;
together with spectroscopic nanoimaging
characterizatiofithe PtSevere studied.
APth optically acts as a dielectric material with a $ugdmatic diagram of
refractive index of ~5 and a low extinction coeffiggerfield imaging on a
inthe MIR region. PiSg sample

04-3  14:34114:51

2102411
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Chair. Wenzhomg Bao
Co-Chair: Qingliang Feng
04-4  14:51i15:08

2102421

04-5  15:08i 15:25

2102431

04-6 15:25 15:42

Controlled Exciton Behavior in van der Waals
Heterostructures

Xiaoxian Zhang

Key Laboratory of Luminescence and Optical Information, Ministry of
Education, Institute of Optoelectronic Technology, Beijing Jiaotong University,
Beijing 100044

1. Molecular orientated exciton [= =
behavior were observed in CuPe
/1-MoSgheterostructure.  §—

2. Ultrafast hot electron transferi" S
detected in this vdws system Wit
strong interfacial coupling. L M

3. Robust interlayer exciton was + WQWM‘T; T 20

R m-m-n‘f:vl
observed in WBloSe
heterostructure by high pressumlecular orientation dependent hybrid

exciton
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Co-Chair:QingliangFeng
04-7  15:42115:59

Stacking multiple MoS, monolayers for
electronic and optoelectronic devices

Wenzhong Bao
Shool of Microelectronics, Fudan University, China

Awafesscale CVD grown Mo®nolayer are
transferred to form randomly stacked72MoS 3
films

ARaman and TEM characterization to reveal
interlayer coupling property.

ABack and top gated transistors are fabricated ngh
measured HEE S

ADemonstration of vertically stacked logic devig

39
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Room5
14:0016:00 Tuesday, 3 Augst
Organizer Zhankun Weng

Co-Char: Peng He

05-1 14:00i 14:20

Fabrication of Solid-liquid Dual-phase
TENG Based on PCL

Peng He, Shuye Zhang, Zhenfeng Li
State Key Laboratory of Advanced Welding and Joining,
Harbin Institute of Technology, China

AA reliable soliduid dugihase TENG driven by

elbow motion was designed and prepared. & . 7 ¥
AThe output performance of TENG greatly in ‘“;, N .@“‘
by using PCL network microstructure. e -

AThe output voltage eBRIn allopased TENG (' ) y )
reaches 223V and pez ™~ i',,,.,,-,

APIGaln alloypased TENG can provides a stauie w4
power supply for LED bulbs.

05-2 14:20i 14:40

Effects of Two Methods on the Output
Performance of Solid-liquid Dual-phase TENG
Shuye Zhang, Peng He, Zhenfeng Li

State Key Laboratory of Advanced Welding and Joining,
Harbin Institute of Technology, China

AProton irradiation can indeed increase the el d—
properties of sdiiguid duglhase TENG. I:._
APCL has a lower effect on the output perforrr
TENG compared with PI. i
AThe MXenes materials we use cannot effecti .

improve the effect of charge transmission

05-3  14:40115.00

Design, Electrospinning Construction and
Performances of Nanomaterials with
Luminescent-conductive-magnetic Multifunction
Xiangting Dong*, Yinghe Wang, Liu Yang, Haina Qi,

Yunrui Xie, Qianli Ma, Wensheng Yu, Hong Shao
Changchun University of Science and Technology, China

AFive kinds of peculiar-gineensional )
nanostructures are designed and constructed gt
via electrospinning. ’

Aanisotropic conductive film is devised and_\' 0i'~ S ‘
manufactured using thedimensional :
nanostructure as building unit. H §,\ = 0 ’

ASwitcHyped anisotropic conductive film is fir: g
proposed and constructed by electrospinning, %

ANovel 3D Janus tube is easily obtained via ey
rolling the 2D anisotropic conductive film.

e
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University of ShanghaiCooperation Organization
Nanotechnology (ss)

Room5
14:00-16:00 Tuesday, 3 August
Organizer Zhankun Weng

Co-Chair:Peng He
054  15:00i 15:20

Surface modification of medical implanted
titanium alloy by laser interference
Siyuan Cao, Wenjun Li, Wenyu Zhu, Zhankun Weng, Zuobin
Wang
CNM, Changchun University of Science and Technology, China

ABoth antibacterial and friction reducing
titanium alloy surface structure was
prepared by laser interference. A i'

AsSilver was used as an antibacterial agent on ‘)\ \{
the surface and it played a lubricating role in i ]{‘
friction. 2% ‘)]

AThe groove structure reduced friction by _7 e
reducing the contact area. SEM image of

AThe friction coefficient could be reduced by structure

up to 60% and the antibacterial rate
reached 99%.

J)
)
)

05-5  15:20i 15:40

Numerical simulation of temperature field in
C/SiC laser-assisted machining
Changtai Zhai, Jinkai Xu*, Guibin Sun, Beibei Zhao

Ministry of Education Key Laboratory for Cross-Scale Micro and Nano
Manufacturing, Changchun University of Science and Technology, China

AThe laser absorption rate of C/SiC in last:

assisted machining is 0.84 [ ‘:
AThe main and secondary order that affec ) i i

cutting temperature is P>V>L>D>ap

feher ()=

AThe empirical formula of temperature is ¢ - | s :
by using multiple linear regression et N[ Ve
ALaser power is a key parameter affecting oo an ('j A |
temperature Surface and internal temperd

distribution of C/SiC composg
under laser dynamic heatir|

05-6  15:40i 16:00

A laser scanner-stage synchronization system
supporting large area precision polishing

Mengjia Cui, Zhen Zhang
Department of Mechanical Engineering, Tsinghua University, China

AA synchronized scarstage approach is develo;

and successfully implemented for a large are

precision polishing with thelsedfloped open

architecture system.

(i”
AThestitching errors can be avoided thanks to
continuous motion during laser polishing. £

Aln comparison with the existingstemmethod,

) o rea | lishing \ith
the processing efficiency of the proposed mgﬁ{aﬁﬁi:; ?T:(ftfof C'Qf’nra,ed
improved by 38.22% and the surface quality of it stegcan method

lasepolished area is significantly enhanced.

=
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07-1  16:20i 16:33
IEEE 3M-NANO 2021

Atomic-level Molybdenum Oxide
Nanostructure for Light-responsive Properties

Yong Yang
State Key Laboratory of Solidification Processing, Center of Advanced
Lubrication and Seal Mat eri als, Nor

Shaanxi 710072, P. R. China

Size effect is the key issue in nanoscience. At the
sub-nanometer scale, ultrathin nanostructures will
affect the assembly characteristics and electronic
structure, and the latter can also affect the properties
of materials in turn. In this presention, we will present
the synthesis of atomic-level molybdenum oxide
nanostructure as well as their lighti matter
interactions. These atomic-level nanorings displayed
strong photo-absorption in both the visible and
infrared-light ranges and acted as a photothermal
agent. The light shape memory response, self-
healing and reshaping performance will be
discussed.

50 nm

07-2 16:33/16:46

Vertical Transistor for Neuromorphic Nociceptor

Jie Jiang
Hunan Key Laboratory of Super Microstructure and Ultrafast Process, School
of Physics and Electronics, Central South University, China

AAn iorcoupling gatenable vertical 0D/2D
hybriedlimensional van der Waals
heterojunction is demonstrated.

AEfficienegdjustable photoelectronic
Pavlovian conditioning and photoele
hybrid neuronal coding behaviors ari
successfully implemented.

AVisual adaptation function based on an
environmedaidjustable threshold is also
demonstrated.

07-3 16:46116:59

Probing and Manipulating Photogenerated
Carriers in 2D Van der Waals heterostructures

Xiao Wang
School of Physics and Electronics, Hunan University, China

ARealization of Controlled Vapor Growth of 2D Vertical
Heterostructures with Tunable Band Alignments and
Interfacial Charge Transfer Behaviors

ARoom temperature near unity spin polarization in 2D
Van der Waals heterostructures

APicosecond ultrafast photocurrent respabse
Van der Waals heterostructures
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Organizer:Zegao Wang
Co- Organizer He Tian

07-4 16:59117:12

High-Performance Logic and Functional Devices
for the Post-Moore Era

Yuda Zhao
School of Micro-Nano Electronics, Zhejiang University, China

AGraphene as Cu interconnect barrier for bloeking fast
diffusing Cu species

AExtraordinarily strong interlayer interaction s ™ e
GrougLO transition metal dichalcogenidesr‘/«‘;, -

AThe layedependent semiconddtteemimetay = = cwre )
transition and high raemperature mobility of
PtSefieldeffect transistor

AResponsive 2D (opto)electronic devices t W:\

functional devices including optical memo
switchablespdiode, and electrochemically === =
switchable transistor.

07-5 17:12117:25

Interface Engineering for Effective Charge
Transport in Organic Field-Effect Transistors

Deyang Ji
Institute of Molecular Aggregation Science, Tianjin University, China

Asynergistiénductioreffectof nanostructureand
strongpolarityin dielectricemiconductdmterfac T
for effectivechargetranspor(d. Am Chem Soc
201713927342740

AOptimizing the chemical structurepalfjower 8
dielectric for efficient charge trarisppr€ommt §
20189, 233)

Asurface sedissembled monolayers assisting ¢
mol ecul ar -fiikend Nati d mhs morRN a(
Commur201910Q 19

07-6 17:25/17:38

Mechanoplastic Tribotronic Nonvolatile
Optoelectronic Memory Based on 2D Materials

Jing Zhao
School of Mechatronical Engineering, Beijing Institute of Technology, China

AA novel Mg®onvolatile memory combined with
nanographene as floating gate realize multilev .
storage state triggered by both mechanical-anc'™- -
optical stimulation without applying extra géf‘é‘l‘_ »ﬁq
voltages. The device demonstrates excellent
characteristics with high programming/erasing
ratio >10 performance stability over 200 cycles e
retention time exces3sl0n addition, the stable 'g
flexibility enables integrated devices feasibility l
wearable memories in image capturing and rec '
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07-7  17:38117:51

Manipulate the Light-Matter Interaction of 2D
Materials for High Performance Photodetection

Zegao Wang
College of Materials Science and Engineering, Sichuan University, China

ALargescale of 2D semiconductor has been growth
and investigated. 5
AThe electrical property has been studied sh
type semiconducting. -
AThe builih electric filed of heterojunction ha;"z
stuided. i
AThe tunable photodetection including its 0T 600 50 1000 1200 1400 1600

Wavelenath (nm)

photoresponse, detection and rise/fall time nas peeri
discussed.
AThe photorespone can be extended from visible to
L_near infrared

07-8  17:51118:04

Layered Double Hydroxides Based Memrsitor

Xuya Xiong
iNANO, Aarhus University, Denmark

AMg Al LDH/graphene memristor -
Auniploar resistive switching behavior with
ON/OFF ratio up t6 10 it
Aconductive mechanism is dominated gy‘”'
spacechargdimited current (SCLC) mé’dt:%'l e
Ainsitu characterization of mechanism byq
AFM TR

: T : Iy
Voltage (V)
Unipolar characteristicy

07-9 18:041 18:17

Resistive Switching Effect in Low Dimensional
Electronics
Feng Xiong
College of Advanced Interdisciplinary Studies, National University of Defense

Technology, China

Interdisciplinary Nanoscience Center (iNANO), Aarhus University, Denmark
Resistive switching (RS), a nonlinear electric prooertv |
shown by some materials (or configuration), h ”y ) Vg
potential application itloip electronics. Here weran & ‘
systematically investigated RS effect in both -
Ag/Si@graphenand 1TaS to explore their
applications in modern electronics.
AGraphene local sensor was used to investige
effect in Ag/Si€tructure.
A thermal gate transistor has been invented |
RS effect in TaS

Modulation depth

10 10 10 - 10!
Frequency (Hz)
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Room?2
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Chair. Hongyang Yu
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08-1 16:20i16:44

Transmission of Microfluid in Open Groove

JinLong Xu
Mechanical and electrical engineering,
Changchun University of Science and Technology, China

ALaser processing grooves for microfluid .

Alnfluence of ngrarallel grooves on fluid flow
compared with parallel .

Alnfluence of the shape parameters of rectangt ar x
grooves on the fluid flow velocity.

AThis work promoted the basic research of
microfluidics .

Laser beam

AThis work has a certain guiding significance fo
development of microfluidics.

08-2 16:4417:08

A magnetic field enhanced microfluidic device
for precise particle separation
Yujie Zhou
School of Mechanical Engineering , Southeast University , China
AA magnetic field enhanced microfit
device was fabricated based on Mi -1
technology for precise particle sep: ==

AThe use of high permeability chanr
intensifies the magnetic field.

AA recovery ratio as high as 92.2% j""" = E -

particles separation was achieved.

08-3 17:08i 17:32

IEEE 3M-NANO 2021
The effect of flow velocity on the convection in

nanochannel
Hongyang Yu, Yi Tao, Yu Zhao, and Jingjie Sha
Mechanical Engineering, Southeast University, China

AWe investigate the effect of flow velocity nn the
convection in nanochannel

AThe heat transfer coefficient does not ini
with the increase of flow velocity monotc

AThere is an optimal convective heat tran
velocity.

AThe fluid at optimal velocity can achieve

maximum heat transfer efficiency

o—g—o—,
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Co-Char: Yujie Zhou

08-4 17:32117:56

Polarization optical properties of oriented
nanorods film prepared by self-assembly
technology
Ziheng Wang, Xueying Chu*, Jinhua Li*, Mingze Xu, Fangjun Jin,
Yingjiao Zhai
Nanophotonics and Biophotonics Key Laboratory of Jilin Province, Changchun
University of Science and Technology, Changchun 130022, China

AOrdered CdSe@CdS nanorods anisotropic film
was fabricated by a simple and low cost sglf
assembly technology.

AThe photoluminescence intensity of the [

CdSe@CdS nanorods film periodically val

the polarization angle.

AThe polarization ratio of the photoluminesdts 2

0.16¢0.02, which indicates the film can be usedviorphology of self

in ultraviolet polarization detection. assembled films

08-5  17:56i18:20

Optimization of the bistable mechanism properties
based on radial basis function agent model

Min Liu, Weidong Wang, Zimin Huo, Siyan Dong, Yingmin Zhu
and Haiyan Zhang
School of Mechano-El ectronic Engineering Xi(

AAnN optimization method for analyzing the
mechanical characteristics of a bistable structt
used in inertial switch was studied. g ‘

AA robust optimization based on radial basis fﬂl o

agent model was developed.

AThe maximum force used to toggle the blstable ok

beam is reduced f r o nfonparson®fihe facip
contact force band at 95% confidence is nag‘mmﬁ;‘:;ﬁoﬁm
fromel . 6 8 20e.NB 2t o N. and optimized structure
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Chair. Liang Cao
Co-Chair:Cunhua liu

09-1 16:20i 16:40

Direct Modification of Conductive AFM Probes
by Focused Electron Beam Induced Deposition
Liang Cao
International Research Centre for Nano Handling and Manufacturing of China,
Changchun University of Science and Technology, China

restore damaged probes. Schematic diagram of F{
modified CAFM tip

09-2  16:401 17:00

Analysis of the Mechanical Properties of
Chromosomes in Air and Liquid by AFM

Bowei Wang
CNM, Changchun University of Science and Technology, China

AThe morphologies of chromosome prepared
by different methods were monitored by
atomic force microscopy (AFM). .

AThe mechanical properties of chromosomes o
in air and liquid were investigated
guantitatively through AFM-based force e
spectroscopy.

AThe chromosome characterization under the gchematic diagram of
liquid phase was more meaningful to reveal chromosome detection
the physiological characteristics ~ of by AFM.
chromosomes.

09-3 17:001 17:20

Tapping atomic force Microscopy imaging at
phase resonance

Baishun Sun
CNM, Changchun university of science and technolgy, China

AThe driving probe at the phase resonasse
peak was selected to improve the inf&giRg
quality of HMFM phase image, whichissi o)l
defined as PRFM.

APRAFMcan provide the structure
information of the subsurface of the samplt = — l

APRAFM can lied for r
h " C.a tpe apfp .ed 0 %ette t .Sf:hematic image ofARM
characterization of micro and nano materialS. " ying principle
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09-4 17:20117:40

Effect of Astragalus Polysaccharides on Cancer
Cells Studied by AFM

Zhengcheng Lu
JR3CN & IRAC, University of Bedfordshire, UK

AThe effects of Astragalus Polysaccharides on ca?: B
cells and healthy cells were studied by AFM. l | | I | I I I

AThe concentration of Astragalus Polysaccharide 2B
solution and -@acubation time both affected
hepatocytes and hepatoma cells. i |

b

AThis work provides a new way for the development or ™
new drugs.

095 17:40i118:00

The Effect of Electricity on the Interaction
bet ween Ab and Lipid B

Yixuan Pan
School of Mechanical Engineering , Southeast University , China

ASupported ligidayersvith different proportion g *
of negative chargesre used .
AThe interaction betwéeif2535) and lipid "
bilayerwas studied to determine the influenc
AAFM was used to observe the bindirfg26f I
35) to lipibilayer K X
Alt 