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Review of the current spectral methods for the 
analysis of artificial dielectrics; Implementation of 
method of moments code for the analysis of artificial 
dielectrics with vertical connections 

Master Thesis Project:

Derivation of closed-form expressions for artificial dielectrics with vertical connections; 
Study of effective parameters of artificial dielectrics; Application to the design of phased 
arrays with reduced cross-polarization

Research line: Analysis 
of artificial dielectrics

Extra Project:

Daniele Cavallo, Alexander van Katwijk (PhD)Supervision Team:

Artificial Dielectrics with Vertical  Connections

Study of current volumetric method of moments (MoM) 
implementation; investigation of techniques to improve 
accuracy

Master Thesis Project:

Implementation of a Matlab code for the analysis of multiple structures, including 
preconditioning and acceleration techniques to enhance accuracy and 
computational efficiency

Research line: Numerical technique for the modelling of 3D 
structures such as in-packaged antennas and small lens 
antennas

Extra Project:

Andrea Neto, Ricardo Ozzola (PhD), Jinglin GengSupervision Team:

MoM for the Modelling of 3D Structures



Radiometry

Connected Array Photoconductive Antennas

Simulated results for thermal emission of radiometric sources in  
waveguides 

Master Thesis Project:

Characterization of the power radiated by thermal sources through analytical models and 
measurements

Research line: Analysis of Thermal Radiation

Extra Project:

Andrea Neto
Ricardo Ozzola (PhD)

Supervision Team:

Study of active impedance properties and time domain 
behavior of connected elements, based on equivalent 
transmission lines

Master Thesis Project:

Implementation of a Matlab code for the transient analysis of 
connected arrays; comparison with measurements with Menlo 
system

Research line: Time Domain Analysis of Connected Arrays 
used  for Photoconductive Antennas

Extra Project:

Andrea Neto, Nuria Llombart, Daniele Cavallo, Martijn Huiskes (PhD) 

Supervision Team:



Master Project:

Model of a QO imaging system for demonstrating diffraction-limited 
THz images using active, coherent illumination

Research line: Direct-Detection Imaging 

for Future Passive THz Cameras

Extra Project:

Maria Alonso, Nuria Llombart
PhD: Martijn Hoogelander 

Supervision Team:

Fabrication and characterization of the QO imaging system. Compare measured 
and simulated images. Study the dynamic range of the images including 1/f noise

THz Imaging Cameras

XG Communications: Fly’s Eye Concept

State of the art study in lens antennas. Matlab code to 
model the near field of leaky wave dual lens antenna

Master Project:

Design a Fly’s eye antenna system to generate 200 directive beams in a field of 
view of 50degrees. For the design, Matlab codes based on high frequency 
techniques will be developed to shape an array of core-shell lenses

Research line: Development of systems based on Fly’s Eye 
Lens Arrays at 150GHz to address future XG communication 
scenarios

Extra Project:

Nuria Llombart, Maria Alonso, Shahab Dabironezare
PhD: Nick van Rooijen

Supervision Team:



XG Communications: QO LoS Links

State of the art study in MIMO antennas. 
Matlab tool to provide theoretical capacity of a 
radiative near field link based on Quasi 
Optical (QO) antenna

Master Project:

Design a lens array based on LW waveguide feeds to achieve a theoretical Tbps
capacity. Compare simulations with the theoretical model

Research line: Study of Radiative Near Field Links 
for Line of Sight (LoS) THz Communications

Extra Project:

Nuria Llombart, Andrea Neto
PhD: Nina Beschoor Plug 

Supervision Team:

Designing an ultra-wideband, EM transparent coating

Problem statement: (Perfectly) EM transparent, UWB coatings can present interesting applications as (protective) coatings 

for systems containing UWB or spectrally-widely-spaced, multi-band antennas (IC integrated systems, mobile units, etc.). 

Owing to the unavoidable physical limits, it has been rigorously proved that the concept of “metamaterials” is useless for 

these purposes. Therefore, fundamentally new design strategies are needed. A promising way to solve the issue is offered 

by thin films with combined magnetic and dielectric properties. 

Project goal: Relying on the time-domain model of magneto-dielectric sheets, the main goal of the thesis is to design a 

planar, electromagnetically transparent structure that mimics an invisibility cloak over a wideband of frequencies. The 

conceptual model will be validated numerically with the aid of a time-domain electromagnetic solver (e.g. CST Microwave 

Studio).

For more information Contact: Ioan E. Lager i.e.lager@tudelft.nl 





Project 

Increasing the multiplexing of detector arrays for 

astronomy

For more information, contact: Prof. Jochem Baselmans (J.Baselmans@tudelft.nl)

Problem statement: 

In the Experimental Astronomy group, together with SRON, we develop superconducting Microwave
Kinetic Inductance Detectors (MKIDs) for the detection of THz radiation. Our detector are the most
sensitive worldwide, and we are collaborating with NASA – JPL and NASA- Goddard to develop detector
arrays for future space-based systems.

Project goal:

MKIDs are microwave resonators, where each detector corresponds to a single dip in the graph below.
Key in making large arrays is being able to put >1000 detectors in 2 GHz of readout bandwidth. In practice
this is not yet possible, because the resonant frequency show a random scatter, causing the resonance
dips to have a randomized frequency as shown below. This will cause dips to overlap, with the results we
cannot use these overlapping detectors.

Proposed approach:

You will measure MKID chips in the Experimental Astronomy Cryolab in EWI and simulate the results based 
upon the parameters of the materials used for the chip fabrication. You will try to find solutions both in 
device fabrication and by post processing fabricated devices.

mailto:J.Baselmans@tudelft.nl






Characterizing Earth-like exoplanets with MKIDs

Integral Field Units IR single photon detectors Chromatic wavefront sensors

Single photon color resolution 

without dark counts or read noise

Modular detector arrays for mid-IR 

interferometer outputs (LIFE)
Real time photon counting with 

microsecond arrival timing and 

color information

Projects 1: Kilopixel array of photon-counting MKIDs (microwave design, fabrication, experiments)

Compared to other superconducting detectors, MKIDs are easy to use in large arrays. Currently one of the 
bottlenecks is the pixel yield. In this project we want to take the step from small test arrays (of 10’s of pixels) to 
a 1000 pixel array.

• Design a kilopixel array of MKIDs, based on the best design we currently have Simulate cross-coupling and 
how fabrication tolerances affect the yield of large arrays.

• Develop and test practical solution for frequency-scatter (i.e. yield) together with our cleanroom engineers

• Experimentally demonstrate a >1000 pixel array with high yield and sensitivity

Projects 2: Quantum efficiency of MKIDs (optical setup, experiments)

We know how to make good MKIDs and how to make them efficient, but do not yet have a setup to measure the 
absolute efficiency.

- Design and verify a quantum-efficiency measurement setup in the lab

- Characterize setup optical components

- Measure the efficiency of the current MKIDs

- Design and test a broadband high-efficiency solution

Projects 3: mid-infrared photon counting detectors

Fast photon counting for exoplanet spectroscopy on a mid-infrared interferometer (LIFE) mission from 4-20 
micrometer wavelengths

• MKIDs only photon counting now for wavelengths up to ~ 2 micron

• Challenge: design and test MKIDs that are efficient in mid-infrared and sensitive enough for single photons at 
long wavelengths.



Project goal: This MSc project will involve a succession of analytical and numerical studies that are expected to yield 

important scientific progress with a high potential of scientific output. The main research objective is developing a 

numerical model for validating the semi-analytical methods to describe loop-to-loop pulsed EM transfer in stratified media.

Developing adequate models of transmit/receive loop antennas models opens the path towards modelling the pulsed EM 

transfer in a chip-to-chip configuration.

Loop-to-loop pulsed EM transfer in stratified media

Problem statement: Recent developments in solid-state, ultra-short 

pulse generators open a wide range of opportunities for ultra-high 

data rate, ultra-low power communications and radar applications. 

The crucial point in the electromagnetic (EM) design of such systems 

is the adequate modelling of the pulsed EM transfer between two 

antennas. The analysis of such configurations requires a combination 

of semi-analytical, spectral techniques and numerical studies. As far 

as the former class, the celebrated Cagniard-DeHoop technique 

provides the basic instrument. While yielding results with arbitrary 

accuracy in terms of spatial and temporal resolution, this technique

For more information Contact: Ioan E. Lager i.e.lager@tudelft.nl 

only allows for one lossy-lossless interface in the configuration and exploring more complex situations demands resorting to 

purely numerical techniques. Experience with EM software simulators shows that the time-domain study of such apparently 

elementary configurations entails extreme numerical complications, a definitive answer for which is not yet known.

Problem statement: Surface plasmon polaritons (SPPs) are in the literature described as frequency-domain, H-polarized 

surface electromagnetic (EM) waves propagating along the interface of a dielectric and a conductor. At the so-called 

surface plasmon frequency, SPPs exhibit large field confinement to the interface, which thanks to their high sensitivity to the 

variation of the near-field dielectric environment, shows a lot of promise in sensing and imaging applications.

A time-domain (TD) analysis recently introduced has shown that a strongly oscillatory, E-polarized surface effect can be 

excited along the surface of a high-dielectric thin layer. Owing to its similarity with the TD surface phenomenon excited on 

a plasmonic sheet, a natural question arises whether the new TD EM oscillatory effect can find its practical applications. 

Project goal: Therefore, the main goal of the thesis is to develop an efficient computational model (e.g. in CST Microwave 

Studio) that will enable to carry out an in-depth parametric study, thus exploring the potentialities of EM surface oscillations

for the design of high-resolution sensing devices.

Sensitivity analysis of surface electromagnetic 

transients on a high dielectric thin layer

For more information Contact: Ioan E. Lager i.e.lager@tudelft.nl 



Very thorough supervision

 Master thesis related to research (often to PhD projects)

 Multiple supervisors: Professor + PhD / postdoc as daily supervisor

 Time availability: you can address supervisors on a daily basis

 All our master students graduate in time -> no extra tuition fee!

Ask our

ex-students

Strong cooperation with industries

 Directly financing our research

 Opportunities for paid internships

 Hiring our students

You need these courses in your IEP

Master Thesis Supervision

TeraHertz Sensing Group

Andrea Neto

Full professor

Nuria Llombart

Full professor

Jochem Baselmans

Full professor
Akira Endo

Assistant Prof.

Daniele Cavallo

Associate Prof.
Ioan Lager

Associate Prof.

Maria Alonso-delPino

Assistant Prof.

Thesis supervisors

One of Europe’s Leading Research Group on Antennas and Experimental Astronomy



2019

Cyrus Tirband Dastgerdi

Thesis Topic: Non-Galvanic 

Chip-to-Waveguide Transition

Now: PhD at University of Rennes (France)

Kevin Kouwenhoven

Now: PhD at TU Delft, TS Group

Thesis topic: Dielectric Loss at 

Sub-K Temp. and THz Freq.

Riccardo Ozzola

Now: PhD at TU Delft, TS Group

Thesis topic: Analysis of Wide-

Band Phased Arrays

Bruno Buijtendorp

Thesis Topic: Properties of 

Deposited Dielectrics at 

Cryogenic and Room Temp.

Now: PhD at TU Delft, TS Group

Zhongyue Zhang

Now: Researcher at Univ. of Hamburg

Thesis Topic: Experimental 

Astronomy

Stefan Verheul

Now: Design Engineer at ASML

Thesis Topic: Ultra High 

Kinetic Inductance Detectors

Alexander van Katwijk

Now: PhD at TU Delft, TS Group

Thesis Topic: Design of a 

Wideband Wide-Scan 

Connected Arrays

Andrea Degasperi

Now: Design Engineer at ASML

Thesis topic: Time Domain 

Modelling of Photo-Conductive 

Antennas

Caspar van Wamel

Thesis Topic: Cross-Pol

Reduction in Connected 

Arrays

Now: Engineer Officer at Royal Dutch Navy

Nick van Rooijen

Now: PhD at TU Delft, TS Group

Thesis topic: Lens Phased-

Array at 100GHz

Nina Beschoor Plug

Now: PhD at TU Delft, TS Group

Thesis topic: Superconducting 

Phase-Shifter

Zhuang Chen

Thesis Topic: Wideband 

Feeds for Connected Arrays

Now: Engineer at Huawei (China)

2021

Stefanie Brackenhoff

Now: PhD at Univ. of Groningen (NL)

Thesis Topic: Detection of 

high-redshift galaxies using 

DESHIMA 2.0

Ashwita Nair

Now: PhD at TU Delft, TS Group

Thesis Topic: Mutual 

Coupling Analysis between 

Lens Antennas

Saurabh Nerkar

Now: Scientist at Bellatrix Aerospace (India)

Thesis topic: GUI for Pulsed 

Pico-second Radar

Now: PhD at Vrije Uiversiteit Amsterdam

2020
Antonios Pelekanidis

Thesis topic: THz Lens Antenna 

fed by Photoconductive 

Connected Array

Federica Facchin
Thesis topic: Single 

Photon Microwave Kinetic 

Inductance Detectors

Now: Field service engineer at Single Quantum

Steven de Rooij

Thesis topic: 

Quasiparticle Dynamics 

in Optical MKIDs

Now: Assistant Instrument Scientist at SRON

MSc students graduated with us since 2019

TeraHertz Sensing Group

Martijn Huiskes

Thesis Topic: Imaging Setup 

Using Photoconductive 

Antennas

Now: PhD at TS Group, TU Delft

Leila Gottmer

Now: PhD at ELCA Group, TU Delft

Thesis topic: Shaped Multi-

Surface Dielectric Lens 

Antennas

Wilbert Ras

Now: PhD at TS Group, TU Delft

Thesis topic: Microwave 

Kinetic Inductance Detectors 

for the Mid-Infrared

Junhong Gu

Thesis Topic: Time-Domain 

Leaky Wave Radiation from 

a Long Slot

2022

Jinglin Geng

Now: PhD at TS group, TU Delft

Thesis Topic: Volumetric 

Method of Moments 

Caspar Coco Matrin

Thesis Topic: Wideband 

Flat Lenses Based on 

Artificial Dielectric Layers

Now: PhD at TS group, TU Delft

Louis Marting

Thesis Topic: Enhanced 

Filterbanks for THz On-

Chip Spectrometers

Now: PhD at TS group, TU Delft

Dunja Lončarević

Thesis Topic: Spectral 

Analysis of Slot Leaky 

Wave Antennas

Now: PhD at TS group, TU Delft

Sietse de Boer

Now: PhD at TS Group, TU Delft

Thesis Topic: Compact 

Microwave Kinetic 

Inductance Detectors 

Rik Bokhorst

Now: Electric Engineer at Global Factories

Thesis topic: MMIC 

packaging using Flip-Chip 

technology at G band


