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          Department of Applied Physics

          Our pioneering research in physical sciences creates important industrial applications.
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           Olli V. Lounasmaa Memorial Prize

          The prize is awarded once every four years to scientists who have made major contributions in low temperature physics and related fields. 
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                    Who are we?

Our research focuses on materials physics, quantum technology, soft and living matter, and advanced energy solutions. Topics extend from fundamental research to important applications. Department of Applied Physics educates future generations of research and development professionals, data specialists, technology experts, inventors, and scientists for industry and society.

The department hosts the Academy of Finland Centres of Excellence Quantum Technology Finland (QTF, 2018-2025) and Life Inspired Hybrid Materials (LIBER, 2022-2029). Further quantum technologies are facilitated by the national quantum institute – InstituteQ, coordinated by Aalto University since 2021.

The department is a major user of the national research infrastructure OtaNano that provides fabrication, characterisation and measurement equipment and facilities for students, scientists and high-tech businesses. The Nanomicroscopy Center and the Low Temperature Laboratory of OtaNano are critical assets for our researchers. We extensively utilise and contribute to the development of the national and international cloud and supercomputing resources and databases.
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                          Studies

          
          
            
Published:   1.3.2024

          
        

            
        
          
  Bridging gaps in reactor damage modelling and embracing diversity in academia
        

          With a keen interest in electron-ion interactions, doctoral researcher Evgeniia Ponomareva describes her experience in the Nuclear Materials and Engineering (NuME) research group led by Assistant Professor Andrea Sand in the Department of Applied Physics.
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                          Awards and Recognition

          
          
            
Published:   27.2.2024

          
        

            
        
          
  Jukka Pekola receives Finnish Cultural Foundation award – ‘Quantum is of interest way beyond scientists or the science fiction world’
        

          Professor Jukka Pekola receives the Finnish Cultural Foundation's award for his long-term contributions to quantum technology research and to solving challenges facing humanity.
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                          Research & Art

          
          
            
Published:   27.2.2024

          
        

            
        
          
  New quantum entangled material could pave way for ultrathin quantum technologies
        

          Researchers reveal the microscopic nature of the quantum entangled state of a new monolayer van der Waals material
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                          Studies

          
          
            
Published:   18.1.2024

          
        

            
        
          
  "It is a privilege to have this much freedom of choice” – master's programme opened up top-notch research opportunities and career paths from electronics to machine learning
        

          Appealing opportunities for interesting summer jobs and the prospect of conducting a thesis in a preferred subject drew Evren Korkmazgil to enroll in the Engineering Physics master's programme at Aalto University.
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                          Research & Art

          
          
            
Published:   7.12.2023

          
        

            
        
          
  Medical innovation makes early cancer diagnostics cheaper, faster, easier
        

          Aalto University researcher makes two-pronged improvement on microbubble technology
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                          Research & Art

          
          
            
Published:   17.11.2023

          
        

            
        
          
  Research project turns waste into sound-absorbing solutions with biodegradable foam
        

          Team plans expansion while adhering to circular economy principles
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                      Research groups
      

          

    
  


                        
  
    
  Active Matter
  



  Research group focused on physics of soft and living materials

  
    
      Read more    
  




          
  
    
  Atomic Scale Physics
  



  We focus on the experimental study of nanostructures, where the precise nature and location of every atom matters.

  
    
      Read more    
  




          
  
    
  Complex Systems and Materials (CSM)
  



  Applies statistical physics to a wide variety of cross-disciplinary topics.

  
    
      Read more    
  




          
  
    
  Computational Electronic Structure Theory (CEST)
  



  CEST is developing electronic structure and machine learning methods and applying them to computational materials science problems.

  
    
      Read more    
  




          
  
    
  Correlated Quantum Materials (CQM)
  



  Correlated Quantum Materials Group (CQM)

  
    
      Read more    
  




          
  
    
  Fusion and Plasma Physics
  



  The Fusion and Plasma Physics group at Aalto University investigates plasma phenomena in magnetically confined fusion plasma physics both experimentally and by computer simulations. The overall goal is to create a new, clean and virtually unlimited energy source. 

  
    
      Read more    
  




          
  
    
  Living Matter
  



  We are a group of physicists, biologists, engineers, and chemists working with big questions at the interface between physics and biology. We develop our own experimental and analytical tools to probe the dynamics and flow in soft, living, and fluid materials.

  
    
      Read more    
  




          
  
    
  Molecular Materials (Molmat)
  



  Molecular Materials (Molmat) is a multidisciplinary research group consisting of physicists, chemists and biologists aiming at functional materials based on supramolecular and supracolloidal self-assembly and its hierarchies.

  
    
      Read more    
  




          
  
    
  Multiscale Statistical and Quantum Physics (MSP)
  



  The MSP group is recognised worldwide in the development of multi-scale and coarse-graining methodologies and their application to condensed matter systems.

  
    
      Read more    
  




          
  
    
  Nanomagnetism and Spintronics (NanoSpin)
  



  Our research focuses on experimental studies of magnetic, magneto-optical, and spin-transport phenomena in new functional materials and hybrid nanoscale structures. 

  
    
      Read more    
  




          
  
    
  Nanomaterials (NMG)
  



  The NanoMaterials Group, headed by Prof. Esko I. Kauppinen, is among the top aerosol technology laboratories in the world and offers a unique environment for strong interdisciplinary research and a proven track record of productive cooperation.

  
    
      Read more    
  




          
  
    
  New Energy Technologies (Renewable)
  



  The interest of the New Energy Technologies Group is on advanced energy systems, in particular nanomaterials for energy devices, sustainable energy systems, and multidisciplinary energy science.

  
    
      Read more    
  




          
  
    
  Nuclear Materials and Engineering (NuME)
  



  The Nuclear Materials and Engineering group employs computational methods to study radiation induced processes and damage formation in materials.

  
    
      Read more    
  




          
  
    
  Optics and Photonics
  



  The research of the Optics and Photonics group covers a range of topics of modern optics and photonics, encompassing various aspects of light-matter interaction, optical coherence and polarization, development of methods to manipulate light with nano- and micro-structures, design and construction of novel light sources, optical metamaterials and optical imaging.

  
    
      Read more    
  




          
  
    
  Pico - Quantum Phenomena and Devices
  



  We investigate mesoscopic physics and its sensor applications. The main focus is on charge transport and thermal properties of metallic, superconducting and hybrid nanostructures.

  
    
      Read more    
  




          
  
    
  Quantum Circuits and Correlations (NANO)
  



  Nano group of the Low Temperature Laboratory investigates fundamental quantum phenomena in nanostructures using low temperature and electronic transport measurements.

  
    
      Read more    
  




          
  
    
  Quantum Computing and Devices (QCD)
  



  We have a major effort on experimental low-temperature physics, but we also carry out computational and theoretical work down to fundamental quantum mechanics.

  
    
      Read more    
  




          
  
    
  Quantum Dynamics (QD)
  



  The research interests of the QD group are quantum coherent dynamics and quantum many-body phenomena in designed nanosystems.

  
    
      Read more    
  




          
  
    
  Quantum Nanomechanics
  



  The NEMS group focuses on studies of micro- and nanomechanical resonators near the quantum ground state of moving objects.

  
    
      Read more    
  




          
  
    
  Quantum NanoOptomechanics and Forces (QNOF)
  



  The QNOF group is using nanomechanical oscillators and optomechanical techniques to realize force measurements.

  
    
      Read more    
  




          
  
    
  Quantum Transport (QT)
  



  The research group works on theoretical problems in quantum transport. 

  
    
      Read more    
  




          
  
    
  Soft Matter and Wetting
  



  Functional soft materials and wettability of surfaces are the key research interests of Soft Matter and Wetting research group at Aalto University Department of Applied Physics.

  
    
      Read more    
  




          
  
    
  Superconducting Qubits and Circuit QED (KVANTTI)
  



  Our group is part of the effort in nanoelectronics in the Low Temperature Laboratory, Department of Applied Physics. The group is doing research in such fields as quantum information and quantum-level effects in superconducting devices, quantum coherent matter, and interaction of electromagnetic fields with nano-structured materials.

  
    
      Read more    
  




          
  
    
  Surfaces and Interfaces at the Nanoscale (SIN)
  



  In the SIN group we apply and develop various atomistic and quantum mechanical simulation methods to study surface and interface physics at the nanoscale, with particular emphasis on working closely with experimentalists and technologists.

  
    
      Read more    
  




          
  
    
  Surface Science
  



  The Surface Science group studies structures, bonding, and reactivity at solid surfaces on the atomic and molecular scale using advanced surface sensitive tools in Ultra High Vacuum environment.

  
    
      Read more    
  




          
  
    
  Topological Quantum Fluids (ROTA)
  



  Our research is focused on topological superfluid ³He at ultra-low temperatures

  
    
      Read more    
  




      

      
  
    

        


          
  



  
        
            
  
                      Additional resources
      

          

    
  


                        



  
    
            
                    


  
      
                        
                  
                  [image: Logo of the PHYS Diversity Team in Aalto colours]

  


            
  

            
      

        
      
        
          
            
              
  Department of Applied Physics Diversity Team
                          
                      

          The Diversity Team of the Department of Applied Physics aims to build an inclusive, diverse and welcoming work environment 
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  Careers at Aalto
                          
                      

          Aalto University is where science and art meet technology and business. We are an international community of 20,000 bold thinkers who shape a sustainable future with education, research breakthroughs and innovative ideas and solutions. Join us in changing the world – we have many attractive career opportunities to offer.

        

      

          

  




      

      
  
    

        


          
  



  
        
            
  
                      InstituteQ
      

                          The goal at InstituteQ is to improve the readiness of Finland for the disruptive potential quantum technologies will have for society and the economy at large. By 2026, novel educational programs, growing quantum industry and eminent research directions are expected to be in full motion. The efforts of InstituteQ facilitate fundamental scientific findings, the adoption of novel technologies and the development of new commercial opportunities. The aim is to carry, implement and mutually benefit front line education, research, innovations, and infrastructures.


      

      

    
  
  
    Read more about InstituteQ
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  InstituteQ - The Finnish Quantum Institute
                              (external link)
                          
                          


                      
          InstituteQ coordinates quantum research, education, and business in Finland
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  Quantum Technology Finland – The National Centre of Excellence
                              (external link)
                          
                          


                      
          The national Quantum Technology Finland (QTF) Centre of Excellence brings together scientific and technological excellence and cutting-edge research infrastructures to harness quantum phenomena in solid-state-based quantum devices and applications.
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  Aalto University to coordinate Finnish quantum initiatives in latest national flagship programme
                          
                      

          The flagship unites dozens of research institutions, companies, and startups in new collaborative front
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                  [image: An experiment at the Aalto Ice Tank with DIC measurement results from the experiment superimposed at the measurement location]

  


            
  

            
          

                

    

    
      
        
                    Lectures and seminars
        
        
          9.4.2024 9:00 – 15:00
        
              

      
        
          
            
  Finnish DIC Day 2024
                      
        

          A forum for academic and industrial research and applications of digital image correlation.
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                    Information sessions
        
        
          9.4.2024 12:30 – 13:00
        
              

      
        
          
            
  Portfolio renewal student information session after the new curriculum is published
                      
        

          Join this info session to hear all about the new master's programmes at CHEM and to get answers to your burning questions!
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                    Lectures and seminars, Staff trainings, Support for teams, Training to support research
        
        
          9.4.2024 13:00 – 14:30
        
              

      
        
          
            
  Exploring AI analysis of qualitative data, Apr 9, 2024
                      
        

          Learn about the possibilities of AI in analysing qualitative data with Staff Scientist & Data Agent Dr. Enrico Glerean.
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            For Aalto community
                      Campus, Information sessions, Staff trainings
        
        
          9.4.2024 14:00 – 15:00
        
              

      
        
          
            
  Travel and Expense Guidance
                      
        

          In this Teams event, we will provide guidance to travelers regarding business travelling. The event is held on the second Tuesday of every month.
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