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Max Zoller from the KIT Institute for Theoretical Particle Physics was awarded the 

prize for the best theory presentation by the International School of Subnuclear Phys-

ics. (Photo: Lisa-Marie Zoller) 

  

This year’s prize for the best theory presentation of the “Inter-

national School of Subnuclear Physics" of the Ettore Majorana 

Foundation, an annual course for PhD students in the field of 

particle physics, goes to the physicist Max Zoller from Karls-

ruhe Institute of Technology (KIT). The doctoral student is 

granted the prize for his work and his presentation about the 

beta function for Higgs boson self-interaction. His theoretical 

study shows that the standard model of particle physics can be 

valid for the Higgs boson up to nearly any high energies.  

 

Interaction of Higgs particles with each other is a major component 

of the standard model of particle physics. The beta function as a 

central parameter of every theory in high-energy physics describes 

how the intensity of interaction of particles changes with the energy 
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of the process studied. If, for example, low-energy, i.e. slow, elec-

trons collide, their electromagnetic interaction is weaker than that of 

high-energy, i.e. fast, electrons. The opposite is true for strong inter-

action that keeps atomic nuclei together: The higher the energy of 

the process is, the weaker is the interaction of particles. “It is an 

important question in particle physics, whether the standard model 

can be valid up to very high energies or whether new discoveries at 

high energies have to be made, because the theory is no longer 

stable,“ says Max Zoller, doctoral student at the Institute for Theoret-

ical Particle Physics. He studied for which energy range the Higgs 

model proposed more than 40 years ago by Peter Higgs, one of the 

inventors of the Higgs boson, and other scientists is valid. 

 

A major interaction in the standard model of particle physics is that 

of a Higgs particle with other Higgs particles and its development at 

high energies. For this interaction, Max Zoller, together with his su-

pervisor Dr. Konstantin Chetyrkin, calculated the beta function with 

so far unreached precision. According to the results of his studies, 

interaction of Higgs particles at high energies is weaker than at low 

energies. Zoller’s work allows major conclusions to be drawn with 

respect to a Higgs particle with a mass of about 125 giga-electron 

volts (GeV), which corresponds to the mass of the new particle dis-

covered at CERN a few days ago. “As regards the experimentally 

determined mass of the Higgs boson of about 125 GeV, the calcula-

tions confirm a remarkable stability of the theory up to nearly any 

high energies,” says Zoller.  

 

The studies of Zoller and Chetyrkin are important due to the discov-

ery of the Higgs boson at the Large Hadron Collider (LHC), CERN, 

on July 4 this year. A group from the KIT Institute of Experimental 

Nuclear Physics was also involved in these measurements.  

 

Among the members of the jury of the annual “International School 

of Subnuclear Physics” of the Ettore Majorana Foundation were 

Noble Prize Laureate Gerard t'Hooft from the University of Utrecht 

and Peter Higgs from the University of Edinburgh, one of the inven-

tors of the Higgs boson.  

 

 

About the Person 

Max Zoller studied physics at the former Universität Karlsruhe, to-

day’s KIT. The holder of a scholarship of the German National Aca-

demic Foundation (Studienstiftung des Deutschen Volkes) is pres-
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ently doing his doctorate at the Institute for Theoretical Particle 

Physics on “Three-loop Beta Functions in the Standard Model”.  

 

 

Karlsruhe Institute of Technology (KIT) is a public corporation 

according to the legislation of the state of Baden-Württemberg. 

It fulfills the mission of a university and the mission of a nation-

al research center of the Helmholtz Association. KIT focuses on 

a knowledge triangle that links the tasks of research, teaching, 

and innovation. 

 

This press release is available on the internet at www.kit.edu. 

 

The photo of printing quality may be downloaded under www.kit.edu 

or requested by mail to presse@kit.edu or phone +49 721 608-4 

7414. The photo may be used in the context given above exclusively. 
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