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Thesis description 
Detector R&D 

 
The thesis contains two parts; the first describes the development of the Plasma Panel Sensor 

(PPS), a new radiation detector technology based on the well known Plasma Display Panel 

(PDP) technology for a number of scientific and commercial applications. The development 

process of the detectors involved laboratory work, both in the Tel-Aviv University laboratory 

and in the University of Michigan laboratory (in which I worked for six month). I joined the PPS 

collaboration in its early days, as a consequence, I made contribution in every aspect of the 

development. The process began with the design and construction of the gas system. Through the 

design and manufacture of the very front end connectors and electronics. Simulation work, 

mainly for the electronic characteristics of the detector and also for the electric field (mostly 

using COMSOL). I also constructed the data acquisition system (LABVIEW, NIM and VME 

based) in the Tel-Aviv Laboratory and wrote its analysis code (mostly C++). 

Research at 

CERN 

 

The second part of the thesis describes the search for Heavy neutral gauge boson within the 

ATLAS experiment. It includes the results from two analyses of pp collisions decaying into e+e− 

pairs at a center-of-mass energy of 7 TeV (collected during 2011) and 8 TeV (collected during 

2012) at the Large Hadron Collider (LHC) at CERN. The analysis (that was done with perl, C++ 

and ruby) focused on a search for Z0 boson and also the possibility of one extra spatial dimension 

within the Kaluza-Klein (KK) S1/Z2 model. The KK model signature that I concentrate on is a 

tower of massive excitations of the /Z0 particles where the mass of the first KK excitation 

(assumed at m _ 1 TeV) is inversely related to the extra dimension size. In addition to the 

analysis described in this part, and as a preliminary step, I have implemented the KK model in a 

common simulation tool used in High Energy Physics (HEP), the Pythia8 event generator and 

validated its results against the theoretical calculations (mostly C++ and perl). 
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