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Overview

What do all these people do? 

• How to make a new particle 

• Building a particle detector 

• Operating a detector 

• Understanding the detector 

• Analyzing the data & making a discovery
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Tools of the trade
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Our detector — CMS
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An LHC event
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CMS detector components
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How detectors work
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1. dope Si (or Ge) to 
create a diode 

2. apply reverse bias; 
no current flows
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1. dope Si (or Ge) to 
create a diode 

2. apply reverse bias; 
no current flows 

3. charged particle 
passes through; 
creates e/h pairs
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1. dope Si (or Ge) to 
create a diode 

2. apply reverse bias; 
no current flows 

3. charged particle 
passes through; 
creates e/h pairs 

4. current pulse is 
produced
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So what does everyone do?

• Remember the 3000 authors on the Higgs 
discovery paper. 

• What does everyone do? 

• Use FSU as an example…
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FSU CMS group
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FSU author list

A. Ackert, T. Adams, A. Askew, V. Hagopian, S. Hagopian, K.F. Johnson, T. Kolberg, 
G. Martinez, T. Perry, H. Prosper, A. Saha, A. Santra, R. Yohay 

Academic faculty — at any given time, some of the faculty are retired, or 
working part or all of their time on other things (teaching, university 
administration, …) 

PhD scientists and postdocs — most are working full time on CMS 

PhD students — some are working part time while taking classes, writing their 
doctoral thesis, etc. 

To be an author, you have to work on the experiment for at least a year, and 
help pay into a common fund which keeps the lights on, etc. As a very rough 
rule of thumb, about half of the authors might be actively working on CMS at 
any given moment. 

Only a few of us worked ‘directly’ on the Higgs discovery.  What is everyone else 
doing?
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Understanding the detector

• Discovering a particle like the Higgs requires a very good 
understanding of how the detector responds to different 
kinds of events. 

• At any given time, CMS physicists are constantly 
updating and refining many performance studies which 
quantify how well the detector is working.   

• These numbers change as the experimental conditions 
evolve, the software algorithms used to analyze the data 
are improved, and the detector hardware ages and is 
upgraded.  So it is a constant struggle to stay up to date. 

• The next few slides illustrate an example of a 
performance measurement…
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Other activities…

• Building detectors 

• Developing electronic systems for readout 

• Working on the physical plant of the experiment 
and taking shifts 

• Distributed computing and writing software
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Detector development

69

[R. Chatterjee]



Detector development
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Electronics development
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Installation & operations
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Marketable skills
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Summary

• Adding together all the activities needed to 
discover a particle like the Higgs, the huge size of 
the collaboration starts to look rather small! 

• We could do more if we had more resources… 

• CMS experiment at the LHC is an exciting place 
and time to do physics.
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