
 
 

  

  The Standard Model of particle physics describes matter and its 
interaction at the most fundamental level. Measurements at high 
energy physics experiments are described to high accuracy by the 
Standard Model, but astronomical and cosmological observations hint 
at the need for physics beyond the Standard Model. An example of 
such an extension is dark matter. 
  The Large Hadron Collider (LHC) at CERN is the most powerful 
particle accelerator ever built. The Compact Muon Solenoid (CMS) 
experiment, which is located at one of the LHC interaction points, is 
an ideal tool to test the Standard Model as well as to search for new 
physics. The work which is presented here consists of two parts: a 
search for ‘sexaquarks’ with the data from the CMS experiment and 
the upgrade of the CMS tracker detector for operation at the High 
Luminosity LHC.  
  Sexaquarks are put forward as a new type of matter with the 
potential of explaining the nature of dark matter. In this research, 
signals of anti-sexaquarks, produced in proton collisions, are sought 
for. This is done by looking for anti-sexaquarks annihilating on 
neutrons in material inside the CMS detector. This annihilation 
process can eventually result in charged particles which are 
reconstructable with the CMS tracker. The reconstruction gives 
access to the mass of the sexaquarks as well as its interactionpoint. 
  The current CMS tracker will be in operation until 2023 after which 

a new tracker will be needed by 2026 for data-taking at the 

upgraded LHC, the so-called High Luminosity LHC (HL-LHC). This new 

tracker will enable CMS to collect high quality physics data in the 

harsh environment of the HL-LHC. The new tracker has to cope with 

higher radiation and has to provide input to the trigger system of 

CMS. This system decides if the full CMS detector will be read out. 

CMS will accomplish this by using a unique detector module design 

based on silicon sensor technology. In the end, thousands of these 

modules will be used in the CMS tracker detector. These modules 

contain several readout chips which process the signal before 

sending it to the trigger system or the central data acquisition. The 

research in this thesis describes the contribution to a test system for 

testing prototype chips, assembled electronics components and 

prototypes of detector modules. The test system is then used for 

chip testing at high radiation dose, evaluating module operation in 

test beams and investigating the intercommunication between 

different chip types. 
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