
SEA-EU Master Internship at Kiel University 

TOPIC OF THE INTERNSHIP (keywords)

HOST INSTITUTION & PEOPLE 
Name of host institution: 

Supervisor (name and contact details):

Research focus of the institution: 

Website: 



TOPIC OF THE INTERNSHIP 
Tasks and duties entrusted to the student: 

Skills to be acquired or developed: 

Scientific context of the internship: 

Keywords: 



PROFILE OF THE STUDENT 
Minimum level of study required: 

Field(s) of study: 

Scientific (or other) skills required: 

Language skills required: 

GENERAL CONDITIONS OF THE INTERNSHIP
Desired duration of  internship 
(in months): 

Desired start of  internship: 

Weekly working hours: 

Payment: None. It is possible to apply for an Erasmus Grant at your 
own university. 

Internship agreement: An internship agreement will be signed. 

To SEA-EU students:  
If you’re interested please send your CV and letter of motivation to the supervisor. 
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	Topic of the Internship: Gold growth, nanotechnology, biosensing, optical sensing
	Name of host institution: Kiel University, Faculty of Engineering, Chair of Integrated Systems and Photonics
	Supervisor name and contact email phone: Fabio Aldo Kraft (fkr@tf.uni-kiel.de)
Prof. Dr. Martina Gerken (mge@tf.uni-kiel.de)

Address:
Kaiserstraße 2,
24143 Kiel
Germany

	General activities of the institution: The Chair for Integrated Systems and Photonics is a part of the Faculty of Engineering at Kiel University. It is led by Professor Martina Gerken and has currently 5 Postdocs and 4 PhD students. The research focusses on  nanotechnology, optoelectronics, agriculture sensing, networked sensor systems and biosensing technology in order to design sensing devices, aimed to be compact, inexpensive as well as ubiquitously employable. It encompasses the simulation and modeling, fabrication as well as the characterization of the devices. All of these steps are done in-house, as the chair has access to chemical and optical laboratories as well as cleanroom access. 
	Website: www.isp.tf.uni-kiel.de
	Language skills requiredRow1: English B2, preferably C1.
	Desired duration of the internship in months: 6
	Desired Starting date of the internship: May 2024
	Indicative weekly schedule: 38,7
	Tasks and duties entrusted to the student: Fabrication of photonic crystal slabs (PCS) via a nanolithography process in a cleanroom environment
Optical characterization of the PCS in the optical labs of the chair
UV-mediated gold growth on the PCS 
Characterization of the uv-mediated gold growth parameters
Functionalization of the uv-mediated gold-growth and biosensing experiments
Optional: COMSOL simulation for electrical field distribution analysis for gold enhanced PCS
	Skills to be acquired or developed: Knowledge of cleanroom work
Fabrication of nanostructured materials via a manual nanoimprint lithography process
Deposition knowledge
Understanding of waveguides and grating couplers
Functionalization routes
Label-free biosensing
Gold growth on titanium dioxide

	Scientific context of the internship: Label-free transducers are of great interest for biomedical applications. Among those transducers surface plasmon resonance (SPR) is of widespread use already. An advantage of this technique is its use of a metal surface (often gold), to which surface immobilization via a thiol group is rather easy. However, SPR systems often times have a large footprint, which renders them unfeasible for point-of-care applications. A more compact  alternative are label-free sensors based on photonic crystal slabs (PCS) [1]. These are commonly one-dimensionally structured waveguides, with the periodicity of the structure in the nanometer range. The waveguide consists of a high refractive index dielectric. In order to functionalize to the dielectric a more elaborate approach consisting of several successive steps is needed [2]. Titanium dioxide is a dielectric, which is often used as the waveguide. Further, we have shown that gold particles can be grown on titanium dioxide, when exposed to UV light [3]. In this internship we want to use this approach to grow structured nanoclustered gold on a PCS and analyze its optical properties. Further, we want to investigate whether a functionalization via a thiol functional group is feasible and whether biosensing is possible using this route.
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	Keywords: Nanotechnology, Label-Free Sensing, Biosensing, Optical Sensing, 
	Minimum level of study required: Enrollment in a Master's Degree
	Fields of study: Electrical Engineering, Chemical Engineering, Biomedical Engineering
	Scientific or other skills required: 


