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Main Topics:

■ Student activities

■ LHC Phenomenology

■ Physics of environmental  
   archives

Editorial

In this edition of our newsletter, our student representatives reflect on some of the activities that 

were organised in the past year, which we fully endorse and hope that they will continue to develop in 

the years to come. 

We also highlight research of two very different working groups within the HGSFP, that of Tilman 

Plehn concerning Higgs phenomenology and that of Norbert Frank, on the physics of (deep water) 

environmental archives. We wish you pleasant reading.

Sandra Klevansky and Rüdiger Klingeler  

Student activities 

■ Another exciting year has passed, so let us go 
through the events of the past year. In summer, 
we had a wonderful Dragon Boat event on 
the Neckar River. On a bright sunny day in 
September, many of us biked to Ladenburg 
to learn the ways of the Vikings. We first had 
a short theoretical explanation which was 
followed by the actual boating "expedition". We 
went through small creeks and along the banks 
of the Neckar. After an exhausting rowing 
session, we enjoyed the evening together. We 
hope this joyful event will continue with even 
greater participation in the coming years.

Later in the year we also had the traditional 
HGSFP Soccer Cup which saw quite a lot of 
participation from several institutes. We are 
discussing whether to have more frequent 
Soccer meetings in the coming years. We also 
met for the Stammtisch the last Tuesday of every 
month. This is a good opportunity to get to 
know other students and also to ask questions 
concerning the HGSFP.

Recently, new student representatives have 
been elected. We would like to welcome 
Holger Jörg and Stephan Helmrich from the 
Physikalisches Institut and wish them all the 
best for the coming year. We would finally 
like to thank the HGSFP directorate and the 
secretariat for their support.

With best wishes,
Puneet Murthy and Walter Hahn             ◄

You’re welcome:

... to send us suggestions of topics which 
you would like to be mentioned in the next 
newsletter: info@gsfp.uni-heidelberg.de

at the LHC. For a given signal and background 
process our latest tool allows us for the first 
time to predict the signal significance which 
modern multivariate analysis techniques 
should achieve.

Finally, we are working very closely with the 
Heidelberg ATLAS group. With the group 
at the Physikalisches Institut we study the 
reconstruction of hadronically decaying top 
quarks with the help of jet algorithms based on 
first-principles QCD. In ATLAS the Heidelberg 
top tagging effort has become standard, showing 
how a close collaboration between groups can 
enhance the common impact. With the group 
at the Kirchhoff-Institute for Physics we study 
the production of large numbers of quarks and 
gluons at the LHC and how the observations can 
be understood, again in terms of first-principles 
QCD.

Tilman Plehn's office is located at the Institute 
of Theoretical Physics, Philosophenweg 16. ◄

LHC Phenomenology

■ A central topic of Prof. Tilman Plehn's 
current research is LHC phenomenology. In 
physics the term phenomenology means exactly 
the opposite of what it means in philosophy: 
it refers to theory close to data. Of the many 
theorists studying the most fundamental 
structures in nature, we form the link to 
observables. In high energy physics the two 
most interesting observations are dark matter 
and the Higgs boson. The latter looks like 
the first fundamental scalar particle, where in 
quantum field theory such scalar states have an 
especially close link to the high energy structure 
of the theory.

Obviously, the field theoretical description of 
the Higgs particle is our most pressing problem. 
The central prediction of the Standard Model 
is that it couples to all particles in proportion 
to their masses. In our group we test this 
prediction, based on ATLAS and CMS data. 
In addition, we check if there are theories 
which describe the Higgs couplings better 
than the Standard Model does. This coupling 
determination is statistically challenging 
because nobody knows how uncertainties 
from perturbative theory predictions should 
be incorporated in a frequentists analysis. 
It is part of a very general question how the 
observed Higgs boson should be described by 
a Lagrangian which can then be tested in the 
upcoming LHC run or even via a dedicated 
Higgs factory.

The interface between theory and 
experiment at the LHC is defined by so-called 
Monte Carlo simulations, where theorists 
assume a certain theory and predict events as 
they could be observed in ATLAS or CMS. 
For many years we have contributed to the 
event generator MADGRAPH, focussing on 
precision predictions for physics beyond the 
Standard Model. Such models are used to 
describe experimental searches for dark matter 
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