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Master thesis projects on the “THz Catastrophe”

Two possible master thesis projects are offered. The candidate is expected to very self-motivated to work on the 
fundamental aspects of electromagnetic theory, numerical modelling, but also present practical and collaborative 
mentality to contribute to the characterization campaign. 

Supervision team: Andrea Neto, Laurens Beijnen (PhD), Riccardo Ozzola (Postdoc) 

Theoretical work
In the first thesis work it is proposed that the newly developed 
model be fine-tuned to include the specific information of the 
thermally radiating geometries. The candidate will learn how to 
use a 3D Method of Moments tool developed within the group, he 
will use it to derive the eigenvalues and eigen vectors of the 
solutions pertinent to a specific geometry considered and will 
move on to identify the modal functions that can be used to 
represent the thermally excited fields accounting for the 
finiteness of the structures. 

The identified structures will be the characteristic modes of the 
thermal radiator and are expected to provide a very accurate 
estimation of the radiated thermal energy bypassing the 
accuracy of the present state of the art model. The daily 
supervisor for this candidate will be Dr. Riccardo Ozzola

Experimental work
The scope of the second candidate work will be to help with a 
renewed experimental characterization of the thermal radiation 
properties of the considered geometries  (Fig. 2).

After the original disclosure of the results the feedback from the 
theoretical scientific community have been enthusiastic, 
however some experimentalist colleagues have manifested 
scepticism. The results are considered so revolutionary that the 
reviewers have asked for additional work aimed at closing the 
loopholes that could give rise to doubts to readers from the 
physics community.  At this time, the setup for the original 
measurements is being updated and rendered more rigorous 
than the TS  group members originally thought necessary. 
Accordingly, a new campaign of measurements will be 
performed. The daily supervisor for this candidate will be 
Laurens Beijnen.

Fig.1. Measured Spectral Energy Densities vs predictions 
from Planck’s law corrected with estimated emissivity for 
the estimated phosphorus doping of n=5⋅1021. Temperature 
of the silicon Tsi=425 K and temperature of the detector 
Tdet=315K.

Background
Unexpected thermal radiation from silicon wafers has been 
recently observed in a dedicated measurement campaign 
performed at TU Delft. The thermal radiation presents a 
frequency decay response that is a direct function of the electron 
doping in a way that cannot be explained resorting to Planck's 
law and corresponding emissivity (see Fig. 1).

A classic model for thermal radiation has been recently 
introduced to explain the dominant physical mechanism 
responsible for the unexpected observations. The new model 
describes the field by means of a modal expansion. For the sake 
of simplicity the first modal expansion identified, was derived 
assuming the radiating body to be infinitely extended, and the 
finiteness of the actual geometry was introduced only “a 
posteriori”.

Fig.2 Sketch of the measurement setup including  the 
silicon wafer, the hot plate, the chopper, the horn antenna, 
the zero bias detector (ZBD) and the lock-in amplifier.



Artificial Flat Lenses for 140 GHz Automotive Radars

Analysis of conformal arrays

• Tradeoff analysis of artificial dielectric flat lenses for short-
range automotive radars with  wide field of view

Master Thesis Project:

• Design and in-package implementation of array-fed artificial 
dielectric flat lenses for compact 140 GHz automotive radar 

Research line: mm-Wave integrated antenna 
design and artificial dielectrics

Daniele Cavallo, Jinglin Geng (PhD)Supervision Team:

Background:
Antenna arrays feeding elliptical dielectric lenses have 
emerged as suitable solutions for mmWave automotive 
radars because of their high gain and multi-beam 
capabilities. An alternative to curved lenses is 
constituted by flat lenses based on inhomogeneous 
artificial dielectrics. Such lenses can provide advantages 
in terms of compactness and integration, at the cost of 
reduced scan range.

𝜀𝑟

• Analysis of conformal connected array unit cells with 
cylindrical stratified media

• Design of cylindrical array and assessment of the 
performance

Research line: Analysis and design of wideband 
phased arrays 

Master Thesis Project:

Supervision Team:

Background:
Wideband phased arrays are an essential part of multi-functional 
radar and communication systems. In the Terahertz Sensing Group 
we developed several models for planar arrays that we customarily 
use for the design. However, these model do not extend to the design 
of conformal arrays, which have several advantage in terms of 
scanning performance over planar arrays. 

Daniele Cavallo, Roderick Tapia Barroso (PhD)



XG Communications: Fly’s Eye Concept

XG Communications: QO MIMO Links

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

• Capacity analysis based on Line of Sigth links and development to use 
cases

• Experimental validation in the lab
• Derive trends on antenna systems requirements and architectures for 

future 6G networks

Master Thesis Project:

Background:
Future 6G communications will require the realization of multiple 
wireless links with extreme data rate capacities. At the THz Sensing 
group, we are exploring the use of the 150GHz frequency band to 
realize antenna systems that can give coverage to thousands of 
users. The antenna system is based on integrated lens arrays. Several 
initial prototypes have been already realized. Now, the scope is to 
experimentally demonstrate the capacity of these antenna systems.

Maria Alonso-Del Pino, Nuria LlombartSupervision Team:

Research line: Development of Lens Arrays for MIMO systems 
operating in the Radiative Near Field at 300GHz

• Capacity study in lens arrays for links in the order of 100m
• Development of an array prototype at 300GHz in BiCMOS

Master Thesis Project:

Background:
Future 6G communications will benefit from having wirless links 
reaching Tbps to substitute current fiber optics. At the THz 
Sesning Group, we are leading a EU project to realize such links 
at 300GHz. We want to exploit the possibility of transmitting 
multiple data streams in parallel between two base stations to 
achieve Tbps

Maria Alonso-Del Pino, Nuria Llombart, Alexandros Bechrakis 
Triantafyllos

Supervision Team:



Parallel-plate waveguide Luneburg lens

Research line: Analysis and design of a parallel-plate waveguide 
Luneburg lens  

• Analysis and design of a PPW Luneburg lens synthesized with metallic 
inclusions

• Development of the lens prototype and measurement campaign

Master Thesis Project:

Background:
With the development of the new generation of communication systems 
operating at millimeter-wave frequencies, there has been renewed interest in 
architectures providing multibeam wide-angle scanning, in particularly lens 
antennas. A lens geometry that intrinsically offers wide-scanning is a 
Luneburg lens, often realized in 2D configuration offering single-plane 
scanning. Within this project, we aim to design a parallel-plate waveguide 
(PPW) Luneburg lens implemented in printed circuit board (PCB) technology, 
whose inhomogeneous permittivity is synthesized with the usage of metallic 
inclusions.

Nuria Llombart, Dunja Lončarević (PhD) Supervision Team:

THz Imaging Radar – Receiver Array

Research line: Design, fabrication and characterization of a multipixel 
leaky-wave photoconductive receiver array for imaging

Background:

Terahertz imaging radars have the potential to revolutionize the security 
sector. Photoconductive antennas are a key enabling technology for this, as 
we can achieve over 1THz of bandwidth with this technology, allowing for sub-
millimetric depth resolution. We have made significant advancements in THz 
sources based on this concept over the past years. 

The key thing still missing for a working THz radar is a multi-pixel receiver 
array. The goal of this project is to design a multi-pixel photoconductive 
receiver array based on leaky-wave bow-ties. Apart from design and 
simulations, you potentially also have the chance to measure your device in 
the THz lab.

Andrea Neto, Juan Bueno, Paolo Sberna, Martijn Huiskes (PhD) Supervision Team:



Magnetic Resonance Imaging

Wavefield Imaging and Inversion





(J.J.A.Baselmans-1@tudelft.nl)









Master Thesis Supervision

TeraHertz Sensing Group

World-Leading Research 

Group on Applied EM, 

Antennas, Terahertz, 

Astronomical Instuments

The courses we offer

▪ EE4C05 Electromagnetics

▪ EE4510 Advanced Electromagnetics

▪ EE4725 Quasi Optical Systems

▪ EE4620 Spectral Domain Methods in Electromagnetics 

▪ EE4730 High Frequency Wireless Architectures

▪ EE4595 An Introduction to Wavefield and Magnetic Resonance Imaging

▪ EE4745 Superconducting Astronomical Instrumentation

What does it mean for you?

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!

Strong cooperation with industries

▪ Directly financing our research

▪ Opportunities for paid internships

▪ Hiring our students

Andrea Neto Nuria Llombart Jochem Baselmans Akira EndoDaniele Cavallo

Ioan LagerMaria Alonso-delPinoRob Remis Shahab Dabironezare

Thesis supervisors:

Ask our

ex-students


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12

