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Research interests and achievements 
 
Cosmology: 
First proposal of a dynamical Dark Energy  (quintessence) [1]. 
Proposal of  Dark Energy-Dark Matter coupling  [2]. 
Investigation of time variation of fundamental constants in quintessence models  (1987),  
recent work: [3]. 
Analysis of  role of  Early Dark Energy for CMB and structure formation , e.g. [4,5]. 
Inflation as transition form higher dimensions to effective four dimensions (1983, with  
Q. Shafi). 
 
Particle Physics: 
Neutrino masses and oscillations, proposal of  triplet  mechanism as alternative to seesaw [6]. 
Explanation of three generations of quarks and leptons by higher dimensional chirality index 
(1983) – this is widely used in superstring theories. 
Spinor gravity as proposal for quantum gravity  [7]. 
 
Methods: 
Modern form of functional renormalization  (effective average action)  (1993), see  [8]. 
 
Phase transitions: 
Proposal of crossover replacing electroweak phase transitions (1983 with M. Reuter). 
Investigation of transition to quark gluon plasma, e.g. [9].  
 
Non-Equilibrium Quantum Field  Theory: 
Proposal  of  prethermalization  [10]. 
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