
 

   

 
 
 

Search for new physics in the top quark sector with the ATLAS 
experiment of the LHC 
 
Research Project / Research Group Description: 
The IFIC ATLAS Silicon group participates in the operation and physics exploitation of the 
ATLAS experiment of the Large Hadron Collider (LHC), being at the same time deeply involved 
in the R&D silicon detector developments towards the High Luminosity upgrade of the LHC.  
 
The IFIC ATLAS Silicon group consists of 7 seniors, 3 postdocs, 6 PhD students with the support 
of several engineers/technicians, and has a close collaboration with the IFIC theory 
department for what concerns physics analysis and with the Barcelona Institute of 
Microelectronics CNM for what concerns silicon R&D.  
 
The group is fully engaged in data analyses, with a main interest in top quark physics and 
searches for new physics phenomena including supersymmetry. It has also important 
responsibilities in the current ATLAS Semiconductor Tracker, the Inner Detector alignment and 
R&D for silicon tracking devices.  
 
The project proposed here will focus on searches for new physics in the top quark sector. 
Related with this topic, the group has taken important coordination responsibilities at both 
ATLAS and LHC levels, as: Convening the ATLAS Top Physics group and the LHC Top Working 
group. 
 
Job position description:  
Top quark physics forms a core part of the ATLAS physics program at the LHC. Its large mass 
implies a large coupling to the Higgs boson, therefore it may play a special role in the 
mechanism of electroweak symmetry breaking. For the same reason, many models for new 
physics predict the existence of new particles that would preferentially couple to top quarks. 
 
It is therefore essential to measure with the highest possible precision the top quark 
properties and confront them with the SM predictions, as well as direct searches for new 
physics in the production and decay of top quarks.  
 
During the first run period of the LHC, the IFIC group has led and pioneered various top quark 
precision measurements sensitive to new physics effects. The group had a significant 
contribution to the measurement of the top quark mass, as well as in the measurement of the 
top quark pair production cross section. The group has also led in ATLAS measurements of the 
top quark and W boson polarisation observables, sensitive to possible anomalous couplings in 
the Wtb vertex. 
 
The data from Run-2 period of the LHC at 13 TeV allows to explore a new energy territory. In 
addition to performing high precision measurements of the top quark production and decays, 
direct searches for new physics are particularly attractive. In this context, the project will focus 
on the search for dark matter candidates in associated production with top quarks. These 
analyses are complementary to those performed with dark matter dedicated experiments as 



 

   

 
 
 

LUX, COGENT or CDMS, and will profit from the energy and luminosity increased of Run-2 LHC 
period. The previous experience of the group in top physics analyses will certainly be beneficial 
for the success of this project from both technical and physics point of view. 
 
Additionally, the involvement of the group in the R&D and construction of the new ATLAS 
Inner Detector for the High Luminosity LHC provides an opportunity to perform research in the 
field of silicon detectors. 
 
GROUP LEADER: Carmen García García 
Carmen.Garcia@ific.uv.es  
Research project/Research Group website 
http://webific.ific.uv.es/web/altasenergias 
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