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Electrochemistry of Nanomaterials
ь Electrochemical processes at a nanoscale; ь Nano-
materials and nanodevices for electrochemical sensing; 
ь Synthesis and characteriza�on of electrocataly�c 
electrodes; ь Electrochemical surface modifica�on and 
corrosion mechanisms; ь Photoelectrochemistry of 
nanomaterials; ь Electrochemical phenomena at the 
nanobio hybrids and interfaces.

ь Magne�c nanopar�cles, nanowires, thin films and 
pa�erned nanostructures; ь Magne�za�on reversal, domain 
structure, spin vor�ces and skyrmions; ь Spin waves and 
magnonics; ь Spin currents: genera�on, manipula�on and 
transport; ь Spintronics: memories, field sensors, logic and 
spin-based devices; ь Magne�c anisotropy and recording 
media; ьHeusler alloys, magnetocaloric and magneto-
op�cal materials.

Nanomagne�sm & Magne�c Materials
ь Molecular scale electronics; ь Transport proper�es in 
2D materials; ь Nanocircuitry and nanowires; 
ь Heterostructures and quantum wells ь Thermal ; 
transport and heat exchange at nanoscale.

Transport Proper�es in Nanoscale Systems

ь Advances in PVD, CVD and ALD techniques; ь Thin film 
growth & epitaxy; ь New thin film materials: diamond-
like films, granular alloys, HEA, oxynitrides, intermetallic 
compounds; ь Hard, wear-, oxida�on-resistant and 
mul�func�onal coa�ngs; ьElectropla�ng and electroless 
deposi�on; ь Surface oxida�on and corrosion proper�es; 
ь Industrial applica�ons.

Mul�func�onal Thin Films & Coa�ngs

Nanomaterials Synthesis & Self-assembly
ь Novel routes for synthesis of "building blocks"; 
ь Size-, shape- and composi�on-dependent proper�es; 
ь Top-down and bo�om-up approached for self-assembly;  
ь Block-co-polymers, interfacial science and morphology 
control; ь Nanocomposites & nanohybrids; ь 2D tran-
si�on metal carbides/nitrides: MXenes.; ь Nano- and 
micro-fabrica�on techniques.

Superconduc�vity in Nanoscale & Mesoscopic 
Systems
ьSuperconduc�ng materials, thin films and pa�erned 
structures; ь Hybrid systems, proximity and size-
dependent effects; ь Imaging and vortex dynamics; 
ь Josephson juncthions and nanoSQUIDs; ь Super-
conduc�ng electronics, detectors and sensors. 

Nanoscale Characteriza�on & Imaging
ь Op�cal, scanning probe, X-ray, ion- and electron 
microscopy; ь Nanoscale science and engineering, 
including manipula�on of ma�er at the atomic/ 
molecular scale and assembly phenomena; 
ь Interac�ons at surfaces of so� ma�er, including 
polymers and biomaterials; ь Electrochemistry at 
surfaces and interfaces.

Nanophotonics
ь Plasmonic structures and quantum dots; ь Near field 
microscopy; ь Nano-op�cs and op�cal tweezers; 
ь Spectroscopic studies of nanoscale materials; ь Mole-
cular energy transfer and light harves�ng; ь Photonic and 
optoelectronic materials and devices; ь Photo-detectors, 
sensors and imaging.
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ь Field-effect transistors; ь Micro/nano electromecha-
nical systems and sensors; ь Piezoelectric sensors; 
ь Plasmonic and surface-enhanced Raman spectroscopy; 
ь Magnetoelectronic or spintronic nanodevices; ь RF, 
microwave, IR, UV-VIS and X-ray sensors, and single photon 
detectors; ing devices.ь Quantum comput

Nanosensors & Nanodevices

ь Nanopar�cles manipula�on, microfluidics and lab-on-
chip technologies; ьNanopla�orms for cancer diagnos�cs, 
imaging and treatment; ь Nanodevices and sensors for 
bio/nanomedicine; ь Bio-nanomaterials and �ssue 
engineering; ь DNA nanotechnology; ь Nanotoxicity. 

Nanobiomedical Research & Applica�ons

ьNanomaterials for solar-to-electric energy conversion; ь 
Hydrogen and fuel cells; ь Energy storage and genera�on; 
ь Bio-inspired energy materials; 
ьNanomaterials for circular economy, environmental 
protec�on and remedia�on; CO reduc�on; ь Nanotech for 
water technologies.

Nanomaterials for Energy & Environment

Theory & Modeling
ьFirst-principles methods; ь Non-equilibrium 
thermodynamics; ь Mul�scale methods for charge/heat 
transport in nano- and mesoscale systems; ь Atomis�c 
quantum transport simula�ons; ь Simula�on of organic 
semiconductor devices; ь Microstructure-based models 
and disloca�on analysis; ь Quantum compu�ng.

Find more at: 
h�ps://ieeenap.org/topics

Tracks & Topics 
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