
 
 
 
 

 
General title                                       

of the PhD thesis 
 

 
Measurement of the polarization of tau lepton from the 
decays of Z0 and Higgs bosons in the ATLAS experiment 
on LHC accelerator 
 
 
 

 
Main Supervisor 

 

 
dr hab. Marcin Wolter 

 
Auxiliary Supervisor  

(optionally) 
 

 
dr Paweł Malecki 

 
Brief description of the thesis 
(physics subject, methods of 

research etc…)  
 

 
The subject of the Ph.D. thesis are the studies of 
polarization of τ leptons at ATLAS experiment.  Due to 
the short-enough lifetime of τ leptons and their parity-
violating decays, τ leptons are the only leptons whose 
spin information is preserved in kinematics of its decay 
products recorded by the detector. Especially the 
hadronic decay to one charged pion and neutrino final 
state is sensitive to the spin orientation of the parent τ 
lepton. This allows for the determination of their 
polarization.  
The measurement of τ lepton polarization will allow for 
the verification of Standard Model expectations related to 
the degree of parity violation in the decays of the Z 
boson. Theoretical predictions state that the Higgs bosons 
should have different spin structure from the one 
observed in the decays of W and Z particles. This results 
in different values of the polarization of τ leptons 
depending on the production source. This fact will allow 
for a much stronger discrimination between the decays of 
the Higgs boson into τ leptons and other known processes 
with τ leptons in final states.  In addition, the τ  
polarization measurements can be useful in the searches 
of supersymmetric particles. 
The polarization measurement of in case of Z bosons was 
never performed at such energies, as available at the 
LHC. Earlier measurement of this quantity were 
conducted at the LEP collider in electron-positron 
collisions at energies only up to 197 GeV. The proposed 
measurement will be the first measurement of τ 
polarization in Z decays ever conducted at a hadron-
hadron collider.  

 
The expected qualities                      

of a candidate               

 
The candidate should be interested in the research work 
at the frontier of particle physics. Should have computer 
skills and be willing to learn and develop the software 
used by the ATLAS experiment for data reconstruction 



and further analysis. 
Data analysis in a huge HEP experiment is always a 
group work within a collaboration, so good 
communication with a group and team work skills are 
essential.  
The successful candidate should be prepared for trips to 
CERN and participation in collaboration meetings and 
conferences.  

 


