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OPTICS ON  CAMPUS 

Dutch Optics Center (DOC) was set up by TU Delft and TNO with 

the aim of jointly strengthening activity in the field of optical pro-

ducts: we strive for innovation, research and education in the op-

tical field that inspire each other.  

 

DOC is now one of the South Holland Field Labs, which function as 

regional innovation clusters. Typical concrete results of DOC are 

projects, research and education programs and network events: 

activities with different faculties of TU Delft, and other universi-

ties, In 2019, a total of more than 50 people (FTE) are working in 

DOC projects. In the past 2 years, a network has been built up 

with more than 200 Dutch companies and organizations working 

in the field of photonics / optics.  

 

Contacts with DOC partner organizations have shown that the op-

tical “platform technologies” spectroscopy and imaging are very 

widely applicable: in the application areas Health, 

(Manufacturing) Industry, Energy / Environment / Climate, and 

Agriculture; work is done on these areas at various locations wit-

hin the TU Delft campus. Both research and application activities 

in innovative products can grow further if cooperation is intensi-

fied and stimulated. Therefore, we started a project called Spec-

troscopy and Imaging Technology Centre (SITC). SITC aims to be a 

European-level hotspot with a focus on the TU Delft campus, with 

a network that is expanding globally.  

Strengthening optical network on  

Campus TU Delft 

 Strengthen innovation in the Netherlands in this area by in-
tensifying cooperation with Dutch companies and by impro-
ving access to funding.  

 Attract more and more technological companies that enter 
into a partnership with TU Delft and the other companies on 
campus.  

 Provide growth as mainstay of the new Photonics Innovation 
Hub. 

Within this project we aim to:  



 

Photonics is the key technology that uses the properties of light for a wide 

range of applications such as sensing, data communication and production tech-

nology. Photonics plays a major role in the success of the Dutch high-tech indu-

stry and makes an important contribution  to solving social challenges, for 

example by means of climate monitoring.  

 

The photonics market is developing rapidly. The global photonics industry is 

estimated to grow by 40% over the next five years; with the Netherlands as one 

of the leaders in the EU. Nearly 300 Dutch companies, a large portion of which 

are SMEs, work directly on photonics products, with an estimated total turnover 

of more than 4 billion euros.  

 

The objective of this National Agenda Photonics is to intensify and accelerate 

the application of photonics technologies for solving societal  challenges and 

creating new businesses.  One of the aims is to share forces: joint initiatives and 

clusters are proposed, in which the Netherlands presents itself internationally 

as  a single cohesive photonics region. 

 

In the Netherlands, six clusters of companies and knowledge institutes have 

been identified for the six promising application domains.  

Six promising clusters: Health, Manufacturing, ICT, Semicon, Energy & 

Environment and Agri-food 



Group:   N4CI 

Faculty:  3ME-DCSC, TUD 

Dr. Carlas S. Smith  

email: C.S.Smith@tudelft.nl 

Carlas and his research group aim to increase nanoscopy resolution and robustness so that it can be used 

within intact live tissue. He believes that the time is right, both technically and conceptually, to make the 

step from optical microscopy to optical nanoscopy. His group breaks away from the traditional design philos-

ophy of the mere addition of optimal components into a system, to instead apply optimal information pro-

cessing for all components present in the system. The synergy between integrated optics and information 

processing allows them to develop complete new nanoscopy methodologies. During the next few years, they 

will develop new optical methodologies in close collaboration with neuroscientists who apply them. Togeth-

er with their collaborators, they will set out to study the live brain to shed new nanoscale-light on the prop-

erties of the nervous system, e.g. the molecular plasticity associated with learning and memory-formation 

processes. 



 

 

Scientific interests: 

 Super-resolution imaging and control 

 - Single-molecule (live-tissue) imaging  

 - Optimal control for bioimaging 

Expertise: 

 Artificial Intelligence for quantitative bioimaging 

 Super-resolution microscopy (SIM, SMLM, AO) 

 High-NA single-objective light-sheet microscopy 

 Quantitative image analysis and modeling for single molecule experiments 

(SMLM, SPT, smFISH, CoSMoS, smFRET)  

Models and equipment: 

 Analysis pipelines for single molecule experiments 

 High-NA light sheet, TIRF microscope, DMD based SIM 

 BioOptoMechatronics facility (to be constructed @ 3mE next year): Micro-CT, 

line-scanning confocal + AO, coherent Discovery NX TPC, VUE for combined 1p 

and 2p experiments. 



Group:   Optics 

Faculty:  Applied Sciences, TUD 

Dr. Aurèle Adam  

email: a.j.l.adam@tudelft.nl 

My research group has two main interests: the first one is to find new optical ways to guide light to obtain a 

desired illumination. The solution consists of a combination of free form optical device (mirrors/lens) and of 

scattering . Our method is based simultaneously on wave optics and on geometrical optics. It exploits the  

advantage of neural networks to find solutions for problems such as light post illumination or car’s head 

light. 

 

Our second interest is based on Terahertz imaging. We are investigating the potential of using Terahertz 

wave for safe inspection of plastic, composite, paint drying and aging. The large bandwidth, good penetra-

tion and safe use of this particular band makes it a good candidate. We also designing novel optical elements 

at these frequencies with metamaterials, mainly for space applications. 



 

 

Scientific interests: 

 Light control for illumination 

 THz imaging and spectroscopy 

Expertise: 

 Scattering of nano particules and nano grating 

 Metametarials and Hyperbolic metamaterials 

 Artificial Intelligence for wave/geometrical optics 

 Near Field and Far Field imaging at Terahertz frequencies 

Models and equipment: 

 Near and Far Field THz time domain Spectroscopy 

 Visible- NIR Spectroscopy 

 Illumination measurement set-up 

 

 

Image produced by two lasers and an optical element designed by our 

method 

Hole in plastic imaged using Terahertz 



Group:   Imaging Physics 

Faculty:  Applied Sciences, TUD 

Dr. Jeroen Kalkman  

email: j.kalkman@tudelft.nl  

The group of Kalkman is focused on developing novel optical tomography instrumentation to look inside ob-

jects. We focus on a broad range of application areas where optical tomography plays a key role, e.g. life sci-

ences, cultural heritage, and process control. Our focus is on imaging in 3D with optimal imaging perfor-

mance in terms resolution, speed, and volume. We also focus on quantification of sample parameters from 

the imaged objects and the development of sensors based on these physical parameters.  

Our instrumentation development tools are numerical imaging system simulation, optical design, and labora-

tory experimental validation. We keep a close eye on potential applications with various industrial and re-

search partners.  



 

 

Scientific interests: 

 Tomography image reconstruction 

 Optical sensing 

 Optical signal processing 

Expertise: 

 Optical signal processing: signal to noise analysis, statistical optics  

 Tomographic reconstruction: filtered back projection, algebraic reconstruction 

 Light-tissue interaction: Mie scattering, dependent scattering 

 Optical system design: Fourier optics, ZEMAX 

Models and equipment: 

 Optical coherence tomography (Thorlabs Ganymede II HR) 

 Digital holography set-up 

 Optical diffraction tomography set-up 

 Optical (coherence) projection tomography set-ups 

 

Optical coherence 

projection tomography 

of zebrafish 

Multi-scale optical coherence 

tomography imaging of Girl 

with a Pearl Earring 



Group:   Optics 

Company:  TNO 

Prof. Dr. Arjen Amelink  

email: arjen.amelink@tno.nl 

The Medical Photonics group at TNO has a strong knowledge position in the field of light propagation in tis-

sue. Measurements are performed on living tissues using non-invasive or minimally-invasive photonic tech-

nologies. Knowledge of health and disease processes is at the basis of the development of these 'photonics-

based medical devices'. This biological and clinical knowledge is translated into optically measurable bi-

omarkers, which are measured quantitatively and robustly through the development of innovative optical 

measurement techniques in combination with algorithms based on complex light-tissue interaction models. 

This expertise is an enabler for continuous wearable health sensing using non-invasive optical technologies. 

TNO has recently designed a photonic health patch consisting of multiple LEDs and photodetectors placed on 

the surface of a patch of 5x10 mm. Integration of such a photonic health patch design in wearables opens up 

new opportunities for non-invasive and continuous sensing of tissue health status. TNO is now exploring 

novel methods for quantitative multispectral imaging for wide-field non-contact imaging of optical bi-

omarkers. 



 

 

Scientific interests: 

 Medical Imaging 

 Spectroscopy 

 Tissue Optics 

Expertise: 

 Tissue modeling 

 Retinal imaging systems 

 Design and production of medical wearables  

Models and equipment: 

Development of mathematical models of light-tissue interactions based on Monte-

Carlo simulations. The Monte Carlo simulation toolbox of TNO allows simulation of 

light transport in tissues, with realistic tissue and illumination and detection geo-

metries. 

 

Monte Carlo toolbox use flow diagram 


