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Optics and Photonics group  (Prof. Matti Kaivola)

Optical nanostructures and metamaterials:
¶Nanostructured waveguides

¶Diffraction-compensating metamaterials

¶Metasurfaces as ultra-thin polarizers and wave 

retarders 

Ultrafast optics:
¶All-optical modulation and detection

¶Polarization fluctuations

Ordinary image

Interferometric 

image

All-optical modulator/detector

modulated signal

Optical interferometry:
¶Imaging

¶Intensity interference effects

¶Control of group velocity in free space 
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Advanced Materials and Nanoscience Group (Prof. Harri Lipsanen)

Contact: harri.lipsanen@aalto.fi

Development of new nanomaterials for photonics and nanoelectronics :
¶Graphene and 2D materials

¶Semiconductor nanostructures

¶Metasurfaces and functional materials 

Nanofabrication in Micronova cleanroom :
¶Electron beam lithography (EBL)

¶Atomic layer deposition (ALD)

¶Chemical vapor deposition (CVD)

¶Metalorganic vapor phase epitaxy (MOVPE)
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Contact: zhipei.sun@aalto.fi

Nanofabrication in Micronova clean room :
¶Working on powders, optical films, fiber optics, micro-/nano-

structures, and integrated silicon devicesé

¶Characterization of various parameters, such as reflectivity, 

absorption, refractive index, relaxation dynamicsé

¶Access to a broadband range from visible to mid-IR & THz range...

¶Applications: sensors, imaging, light sources, modulators, 

photodetectorsé

Photonics Group (Prof. Zhipei Sun)
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Photodiodes with superior UV-Vis-NIR, 

X-ray, Gamma-ray and alpha-particle 

response:
¶EQE ~140% and above in UV (250 nm and below)

¶EQE ~ 100% in 250 nm - 1800 nm

¶49% higher output current in X-ray sensors

¶50% smaller operation voltage needed in alpha 

particle detectors

¶Implantation-free technology

¶Full CMOS compatibility

We are now looking for different applications for our novel photodiode concepts - do 

you have one in mind?  Please contact: hele.savin@aalto.fi

Electron Physics Group (Prof. Hele Savin)

Department of Electronics and Nanoengineering, Aalto University.
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Examples of recent publications:

Hakala et al. Nature Physics 14, 739 (2018)

Guo et al. Physical Review Letters 122, 013901 (2019)

Väkeväinen et al. Nature Communications 11, 3139 (2020)

Research topics:
¶Plasmonic nanostructures combined with

organic gain material

¶Lasing and Bose-Einstein condensation

phenomena

¶E-beam lithography, ultrafast optics, theory

Quantum Dynamics Group (Prof. Päivi Törmä )

Polarization textures in plasmonic Bose-Einstein 
condensates in nanoparticle arrays

The first ever determination of the BEC phase by a 
phase retrieval algorithm

https://youtu.be/okZmnB3Hhb4
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Electrochromic devices

Kopylova et al., Carbon (2020).

Saturable absorbers and other nonlinear elements 

Gladushet al., AcsNano(2019).

Single-walled carbon nanotube-based optoelectronics

(Prof. Tanja Kallio)
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Photonics in industrial Chemistry (Prof. Yongdan Li group)

Horizon 

2020

Main research areas:
¶Heterogeneous catalysis

¶Biomass refining

¶Fuel cell and batteries

¶Photo-electro-catalysis

¶Wastewater treatment

Photonics related research:
¶Materials for photo-electro-catalysis

Tubular thin film semiconductor

Photonic crystal (NTPC)

Bandgap engineering

Black material for UV-NIR light absorption 

Design photoanode and photocathode catalyst 

¶Solar to chemicals

Department of Chemical and Metallurgical Engineering


