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A new method and a dynamic team looking for the 
solution of nonequilibrium problems 
With DYNCORSYS, Philipp Werner is contributing to a long-term effort in the field 

of theoretical physics: he is developing a new formalism to compute the time 

evolution of interacting quantum systems, with a focus on strongly correlated 

materials.  This formalism will lead to a better understanding of nonequilibrium 

phenomena and to the discovery of transient states of matter with potential 

technological applications. 
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Solids typically consist of periodic array 

of atoms which are held together by 

electronic bonds. When a perturbation is 

applied, the electrons are excited and the 

material is driven out of its equilibrium 

state. The dynamical mean field theory 

(DMFT) is a method which allows to 

determine the electronic structure of 

strongly correlated materials.

DYNCORSYS aims to establish a 

“nonequilibrium DMFT” for the investiga-

tion of excitation and relaxation process-

es, and the description of transient 

states. The ultimate goal is to identify 

long-lived transient states with novel, 

and hopefully useful properties, such as 

high-temperature superconductivity.  
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About three years ago, Prof. 

Philipp Werner submitted his 

ERC-starting grant proposal 

while working as a temporary 

assistant professor at ETH 

Zurich. The time, he felt, was 

just right for significant 

progress in a field of theoreti-

cal physics that had emerged 

a couple of years earlier and 

had matured to the point 

where the first interesting 

applications had been demon-

strated by his collaborators. 

When the project got funded, 

he moved to a permanent 

position as Associate Profes-

sor at Fribourg University and 

more importantly, he is 

following up on these ideas.

Prof. Philipp Werner is the only 

person in Switzerland (and one 

of only a few in the world) 

doing research in nonequilibri-

um dynamical mean field 

theory; a new method that he 

is developing further thanks to 

the generous financial support 

offered by the ERC - starting 

grant. This method allows to 

address physical problems that 

were not solvable with 

previously existing techniques.
An important advantage is that Prof. Werner, 

when obtaining his permanent position, decid-

ed to pay part of his own salary from this ERC 

grant. He can therefore profit from a sabbatical 

semesters (free from teaching and other 

administrative duties) and focus full time on 

research. During this time Prof. Werner is also 

free to travel in Europe and in Japan, where he 

has fruitful collaborations. Very recently, 

together with his international collaborators, 

he has published a review article on nonequilib-

rium dynamical mean field theory in Reviews of 

Modern Physics, the reference journal for both 

fundamental and applied physics.

“ I enjoy the challenge of trying to understand things

 which are not immediately obvious: from the formulation 

of the problem to the 

development of a 

method to solve it.”

Full-time research

 

A new method

There are two postdocs 

and one PhD student 

testing and extending the 

recently developed formal-

ism, which allows to study 

how interacting many-par-

ticle systems (for example 

electrons in a solid) behave 

when they are perturbed 

by an external  force such

as a strong light pulse. This work has already led to interesting predic-

tions of magnetically ordered or even superconducting states  which 

should not exist under equilibrium conditions. Moreover, the ERC - 

starting grant allowed him to build up an appropriate infrastructure for 

this research: the existing computer cluster at Fribourg University has 

been upgraded to enable simulations on several hundred processors.

Establishing a group 



www.euresearch.ch

Euresearch is the Swiss network mandated by the  
federal government providing targeted information, 
hands-on advice and transnational partnering related to 
European research and innovation programmes. 

We inform you on the European Research and Innovation 
opportunities.

We advise you on how to submit a project and once the 
financing get, we support you with the negotiation and 
management of the project.

We connect you with Research and Innovation partners 
in Europe.

 
Euresearch 
Enterprise Europe Network - Switzerland 
Effingerstrasse 19 
CH - 3008 Bern 
Tel: +41 (0)31 380 60 00 
E-mail: info@euresearch.ch 
www.euresearch.ch 
www.swisseen.ch 
Our services are free of charge for the Swiss organisations.

EEN supports you in finding the right partners for innovation 

and business across academia and industry in over 50  

countries in Europe and beyond. In Switzerland, access to 

EEN services is provided by Euresearch and Osec.

R&D support

• Information and advice to access EU research projects.

Innovation support

• Innovation cooperation opportunities – online database 
of 5000 technology offers and requests.

• Promotion of your technology profile – proactive search 
of cooperation partners in 50 countries.

• Partnering events: pre-arranged face2face meetings 
with potential cooperation partners.

Business support

• Information on foreign markets & regulations.
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