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Research at the institute of Physics 
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Research at the institute of Physics 
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contact: michael.hoelling@uol.de 

link: https://uol.de/en/physics/research 

Computational theoretical Physics

“We working at the cutting edge of computer simulations and 
our main area of expertise are sophisticated optimization 
algorithms applied in statistical physics. We work on spin 
glasses, random-field systems, the vertex-cover problem, the 
satisfiability problem, percolation problems, RNA secondary 
structures,   sequence alignment and large-deviation 
properties.”

source: www.uol.de/en/compphys 

Research

mailto:michael.hoelling@uol.de
https://uol.de/en/physics/research
http://www.uol.de/en/compphys
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link: https://uol.de/en/physics/research 

Field Theory 

source: www.uol.de/en/fieldtheory 
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link: https://uol.de/en/physics/research 

Statistical Physics 

• Stochastic Thermodynamics

• Collective phases in modes of biodiversity 

• The emergence of thermodynamics in isolated quantum 

systems

source: www.uol.de/en/statphys/research 
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Condensed Matter Theory 

source: www.uol.de/en/condmat/research 
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link: https://uol.de/en/physics/research 

Quantum Biology 

and 


Computational Physics

source: www.uol.de/quantbio/forschung 

source: www.uol.de/quantbio/forschung 

• Quantum biology

• Nano engineering 

mailto:michael.hoelling@uol.de
https://uol.de/en/physics/research
http://www.uol.de/quantbio/forschung
http://www.uol.de/quantbio/forschung
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link: https://uol.de/en/physics/research 

Scanning Probe Spectroscopy

source: www.uol.de/en/raspe 

Research

“Our work aims at analyzing the structural, electronic, optical 
and adsorption properties of solid surfaces with atomic scale 
precision. We mainly focus on dielectric surfaces, in particular 
o f ox ides and more recent ly o f t rans i t ion meta l 
dichalcogenides. In order to overcome problems with their 
insulating nature, the materials are prepared in the form of thin 
films grown on crystalline substrates”

mailto:michael.hoelling@uol.de
https://uol.de/en/physics/research
http://www.uol.de/en/raspe
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link: https://uol.de/en/physics/research 

Turbulence Wind Energy 

and 


Stochastics 

source: www.uol.de/en/physics/twist 

Research
• Wind Physics 

• Turbulent flows

• Measurements  

• Stochastic analysis 

mailto:michael.hoelling@uol.de
https://uol.de/en/physics/research
http://www.uol.de/en/physics/twist
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link: https://uol.de/en/physics/research 

Ultrafast Coherent Dynamics

source: www.uol.de/ukd/forschung 

Research

“The Ultrafast Coherent Dynamics group (ULTRA) deals with 
the observation and control of coherent dynamics of quantum 
systems using tailored ultrashort laser pulses.”

• Tomography of Potassium

• Dynamic quantum state holography

• Control of electron vortex beams 

mailto:michael.hoelling@uol.de
https://uol.de/en/physics/research
http://www.uol.de/ukd/forschung
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link: https://uol.de/en/physics/research 

Ultrafast Nano-optics

source: www.uol.de/en/uno/research 

Research

mailto:michael.hoelling@uol.de
https://uol.de/en/physics/research
http://www.uol.de/en/uno/research
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Ultrafast nanoscale dynamics

source: www.uol.de/en/und 

Research
“Many fundamental processes in solids evolve on nanometer 
length scales and femto- to picosecond time scales.

In our group, we develop novel experimental techniques to 
image such processes on their intrinsic time and length scales. 
A comprehensive understanding of the relevant nanoscopic 
coupling mechanism may yield new avenues for a detailed 
control ultrafast nanoscale dynamics.”

• e.g. nanoscale spintronic terahertz emitter

mailto:michael.hoelling@uol.de
https://uol.de/en/physics/research
http://www.uol.de/en/und
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16
contact: michael.hoelling@uol.de 

link: https://uol.de/en/physics/research 

Wind Energy Systems

source: www.uol.de/en/we-sys/research 

Research
“We focus on the interaction of wind energy systems (i.e. wind 
farms, wind turbines and their components) with the physical 
environment and the electrical grid. Our mission is to transfer 
basic knowledge on wind physics to the design and operation 
of on- and offshore wind farms   to provide more cost-effective, 
reliable and grid-friendly wind power.”

• Lidar and Wakes

• Turbine and Windfarm Control

mailto:michael.hoelling@uol.de
https://uol.de/en/physics/research
http://www.uol.de/en/we-sys/research
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17
contact: michael.hoelling@uol.de 

link: https://uol.de/en/physics/research 

Computational Fluid Dynamics 

for 


Wind Physics

source: www.uol.de/en/computational-fluid-dynamics/research 

Research
• Meteorological methods 

• Analysis of wind velocity fluctuations and power output 

fluctuations

• Fluid-Structure-Interaction (FSI)

• Experimental and stochastic methods

mailto:michael.hoelling@uol.de
https://uol.de/en/physics/research
http://www.uol.de/en/computational-fluid-dynamics/research
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Study program Master Physics 

contact: michael.hoelling@uol.de 

link: www.uol.de/en/students/course-of-study?
id_studg=213&cHash=18371bc27a0c982f40e53aaf1e08c164 

Some courses are also offered in english!


For an overview of the courses please check:


https://elearning.uni-oldenburg.de/plugins.php/
veranstaltungsverzeichnis_lvsg/englishmodules/index/
9181502738f074c9b31307cbd4dd3df2?
vvz_sem_select=a2eae20475c9dc0f5a0bc24778e4d6a9 


This programme is structured so as to consist of a 
consolidation phase (60 credit points) and a research phase 
(60 credit points), including the master's thesis.

Consolidation areas are


• acoustics and signal processing,

• biomedical physics and neurophysics,

• field theory and many body theory,

• materials science,

• photonics,

• the physics of renewable energy and

• environmental physics

• minor subjects include, for example, mathematics, 

chemistry, computing science, and economics.

Study Design and Content

mailto:michael.hoelling@uol.de
http://www.uol.de/en/students/course-of-study?id_studg=213&cHash=18371bc27a0c982f40e53aaf1e08c164
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http://www.uol.de/en/students/course-of-study?id_studg=213&cHash=18371bc27a0c982f40e53aaf1e08c164
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https://elearning.uni-oldenburg.de/plugins.php/veranstaltungsverzeichnis_lvsg/englishmodules/index/9181502738f074c9b31307cbd4dd3df2?vvz_sem_select=a2eae20475c9dc0f5a0bc24778e4d6a9
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Study program Master Physics 
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Study program Engineering Physics 

link: https://uol.de/en/students/course-of-study?
id_studg=2&cHash=97147c810caa214764482d7bf209e699  

This master's programme is offered jointly by the University of 
Oldenburg and the University of Applied Sciences 
(Fachhochschule) Emden/Leer, and is intended to fill the gap 
between traditional physics and engineering. Students gain a 
comprehensive understanding in selected areas of physics. 
Additionally, the application of physics and engineering is 
elaborated upon in a focal area that can be chosen from the 
areas of "Laser & Optics", "Biomedical Physics", "Acoustics" 
and "Renewable Energies". Furthermore, this programme is 
international in its orientation, and students from many 
continents work closely together in lectures, practice sessions, 
and projects.

Orientation and Goals

mailto:michael.hoelling@uol.de
https://uol.de/en/students/course-of-study?id_studg=2&cHash=97147c810caa214764482d7bf209e699
https://uol.de/en/students/course-of-study?id_studg=2&cHash=97147c810caa214764482d7bf209e699
https://uol.de/en/students/course-of-study?id_studg=2&cHash=97147c810caa214764482d7bf209e699
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Study program Engineering Physics 

link: https://uol.de/en/students/course-of-study?
id_studg=2&cHash=97147c810caa214764482d7bf209e699  

Our profile:

• physics combined with engineering

• mathematics lectures dealing with mathematical methods 

for physics and engineering

• theoretical physics dealing with application situations

• specialisation area to be freely chosen from biomedical 

physics, lasers and optics, materials science, renewable 
energies, acoustics


• excellent future prospects

• international students and international environment.

Reasons for Studying

mailto:michael.hoelling@uol.de
https://uol.de/en/students/course-of-study?id_studg=2&cHash=97147c810caa214764482d7bf209e699
https://uol.de/en/students/course-of-study?id_studg=2&cHash=97147c810caa214764482d7bf209e699
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Study program Engineering Physics 

link: https://uol.de/en/students/course-of-study?
id_studg=2&cHash=97147c810caa214764482d7bf209e699  

Study plan

mailto:michael.hoelling@uol.de
https://uol.de/en/students/course-of-study?id_studg=2&cHash=97147c810caa214764482d7bf209e699
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Postgraduate Programme Renewable Energy - PPRE
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contact: michael.hoelling@uol.de 

link: https://uol.de/en/students/course-of-study?
id_studg=214&cHash=da9ffa44851f2dca66a2e3380f33b276 

Orientation and Goals

The Postgraduate Programme in Renewable Energy (PPRE) 
has been offered by the Physics Department at the University 
of Oldenburg since 1987. Over 500 students from over 85 
countries (particularly from Africa, Asia, Central and South 
America, but also from Germany and other industrialised 
countries) have successfully completed this 24 month degree 
programme. The overarching objective of PPRE is to teach 
students the fundamental principles and applications of 
renewable energy sources; special attention is paid to the 
possibilities for application in developing countries. 


Technical focuses include: 

• teaching the physical foundations of renewable energy 

systems, 

• technical implementation and economic conditions for the 

use of renewable energies, 

• practical testing of components, 

• decentralised energy supply systems, 

• analysis and planning, concrete decentralised energy 

supply projects (case studies), 

• contacts with firms and institutions in the area of utilising 

renewable energy sources.

mailto:michael.hoelling@uol.de
https://uol.de/en/students/course-of-study?id_studg=214&cHash=da9ffa44851f2dca66a2e3380f33b276
https://uol.de/en/students/course-of-study?id_studg=214&cHash=da9ffa44851f2dca66a2e3380f33b276
https://uol.de/en/students/course-of-study?id_studg=214&cHash=da9ffa44851f2dca66a2e3380f33b276
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link: https://uol.de/en/ppre 

mailto:michael.hoelling@uol.de
https://uol.de/en/students/course-of-study?id_studg=214&cHash=da9ffa44851f2dca66a2e3380f33b276
https://uol.de/en/students/course-of-study?id_studg=214&cHash=da9ffa44851f2dca66a2e3380f33b276
https://uol.de/en/students/course-of-study?id_studg=214&cHash=da9ffa44851f2dca66a2e3380f33b276
https://uol.de/en/ppre


slide 25

Postgraduate Programme Renewable Energy - PPRE

25
contact: michael.hoelling@uol.de 

PPRE Curriculum

mailto:michael.hoelling@uol.de
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Internship at ForWind / Fraunhofer IWES
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Simulating wind fields at large 
scales with obstacles

Howto include all natural
phenomena into simulation?

Turbulence at scales from 1 km 
to µm

Also include wind farm effects

Compare with real wind farm 
results

Using computational fluid dynamics in site analysis for wind farms

mailto:michael.hoelling@uol.de
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Internship at ForWind / IWES
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Fluid-Structure coupled Flow Simulations for Aerodynamics

NREL 5MW

Wind turbines are aerodynamic 

machines

Computational fluid dynamics gives a 

deep insight into the flow 

characteristics

Fluid-structure coupling for blades for 

higher fidelity turbine simulations

In the field of non-standard situations 

many open questions

mailto:michael.hoelling@uol.de
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Internship at ForWind / IWES
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Generation of turbulent flows by active grids

mailto:michael.hoelling@uol.de
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Internship at ForWind / IWES
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Generation of turbulent flows by passive grids

~ 8m/s ~ 8m/s

~ 8m/s ~ 8m/s

~ 20m/s ~ 20m/s

~ 20m/s~ 20m/s

mailto:michael.hoelling@uol.de
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Internship at ForWind / IWES
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Measurements techniques - 2D Laser Cantilever Anemometer  

Laser
Beam splitter

2d-PSD

Cantilever

top 

side 

160µ

2d-PSDwind

inflow

mailto:michael.hoelling@uol.de
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Internship at ForWind / IWES
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Model wind turbines e.g. wake measurements  

Mean velocity Turbulence intensity

mailto:michael.hoelling@uol.de
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Internship at ForWind / IWES
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Stochastic analysis
u(t)

P(t)

d

dt
P (t) = D(1)(P ;u) +

q
D(2)(P ;u) · �(t)

Drift Diffusion 

Langevin Power curve

Stochastic modeling

mailto:michael.hoelling@uol.de
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Internship at ForWind / IWES
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Stochastic analysis and modeling 

wind field characterisation
reduced order modeling of wind turbine wakes

“roque waves”

mailto:michael.hoelling@uol.de
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Questions?

mailto:michael.hoelling@uol.de

