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Towards the Higgs discovery, 

H→ZZ→4l in ATLAS a personal prospective


Christos Anastopoulos on behalf of multiple people  
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A Personal recollection on the events leading to this picture 
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ATLAS H→4l ~1999

ATLAS TDR

This is close to the time  I started my undergraduate degree in Aristotle University….
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ATLAS H→4l ~ 2008

Jumping ~ 10 years to the ATLAS CSC book : CERN-OPEN-2008-020

At the time undertaking a PhD in Sheffield .
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ATLAS H→4l ~ 2008-2009

Jumping ~ 10 years to the ATLAS CSC book:  CERN-OPEN-2008-020

The general principles of the analysis strategy were put into place at that time. 

The analysis was and has remained relatively simple. 
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ATLAS H→4l ~ 2008-2009

Jumping ~ 10 years to the ATLAS CSC book:  CERN-OPEN-2008-020

The general principles of the analysis strategy were put into place at that time. 


Including for example techniques like the “Z-mass constraint fit” 
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A personal intermezzo
The two “data analysis” I  did for my PhD ….

Topological seeded photons First use of GSF in ATLAS for analysis

The point perhaps being that the 4l ATLAS team was mainly consisting by people having 
strong  involvement in muon or e/γ performance … 
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The first paper …

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2011-05/

Where the interesting point perhaps is the absence of a zoomed in plot in the mass range  

100-150  …. One did not know what was not know.
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The first workshop …
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The first workshop …

Quite a lot of focus on performance, efficiencies , backgrounds 
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The next paper …

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2012-01/

At the time leading to this paper we had a “mini-crisis” in ATLAS concerning electron 
efficiency….

In retrospect this was an “obvious” improvement.  
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End of 2011 combination …

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2012-03/

Bill Murray “Poisson statistics is not an insult”
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The “long wait ….” 

The next few months were an “interesting” period


- Analysis selections and performance improvement put into stone


- Signal region was blinded


- A lot of effort on back ground estimations.


- Setting up the statistical framework.


- And making sure there is not something missing 


- Other than that waiting for data to be collected, knowing that we will see only a 
hand full of events. 
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Unblinding 

Bill Murray “Poisson statistics is not a compliment ” …
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Seminar 

https://indico.cern.ch/event/197461/
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Performance 
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And more Performance 
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Plots that were made and re-made … until final
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Τέλος

- Τhe discovery of the Higgs boson was made possible by carefully designed 
experiments and the hard work of many people in the respective collaborations.


- It is interesting that the Higgs discovery came quite early on the LHC running. 


- Very close in time where we were still establishing the detector performance that 
played a crucial role in this discovery.


- It was both a enjoy full and stress full time for a young Post Doc like me.


- It will be hard for something else to replicate that experience.


- Last and not least a lot of very strong friendships were developed at the time



