
 

 

Master’s project 

High Frequency Antennas for Integrated Quantum Magnonics 

We are currently searching for highly motivated master students who are interested to learn about the 

exciting world of quantum magnonics and hybrid quantum systems, with focus on simulation and fabrication 

technologies (chip scale) for the realisation of foundational research.  

Accessing qubits at single level is a requirement for every 

quantum technology platform, such as in quantum optics or 

quantum electronics. The novel field of quantum magnonics 

harnesses the power of quasi-particles known as magnons in 

magnetically ordered systems. To probe the physics of these 

magnonic systems at quantum level, low-temperature 

microwave magnetic-circuits for excitation and detection are 

required. 

So far, DC- and low-RF antennas have been utilised to excite such 

systems [1] (Fig. 1), leading to the demonstration of integrated 

circuits [2] or the control of Bose-Einstein condensates [3]. 

However, for the efficient coupling and detection, leading to 

temperature controlled [4] excitation of magnons, large scale impedance-matched on-chip lithographed 

antennas are required.  

This master’s projects aims to simulate and fabricate such 

antennas for the excitation and detection of magnons, using 

modern simulation and fabrication techniques and equipment. 

Hereby three objectives are targeted: First, the student will find 

the most suitable antenna designs for low-loss and efficient spin 

wave excitation, comprising literature study and multi-physics 

simulation software (e.g. COMSOL Multi-physics), and analytical 

calculations. Second, the student will create lithography pattern 

for electron-beam lithography, using structuring- and 3D-

software, such as K-layout or Elphy. An example for a similar 

lithography pattern can be found in Fig. 2. The project will be 

concluded with the fabrication of the most optimal antennas on 

suitable substrates, using modern fabrication technologies at our partner organisation CEITEC (Brno, Czech 

Republic). Here the student will learn the foundational technologies required for electron-beam lithography. 

For more information, please contact Dr Sebastian Knauer (sebastian.knauer (at) univie.ac.at). The project is 
embedded in the Nanomagnetism and Magnonics Group at the Faculty of Physics of the University of Vienna 
and supervised by Dr Sebastian Knauer (MSCA-Fellow). 
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Figure 1. Single YIG waveguide with a 
coplanar-waveguide antenna and marker 
[1]. 

 

 

Figure 2 Lithography mask for magnonic 
antenna. 
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