
A (virtual) visit to the beginning of 
everything @ the LHC 

A detail of the LINAC2 drift tube (from here)

• Conference will start shortly

• Switch off camera and microphone

• Open the chat tool (down-right)

Alexis Kalogeropoulos
Princeton University / CERN

http://www.lhc-facts.ch/index.php?page=linac


What someone like me do at CERN ?
CMS experiment

Supersymmetry

future detectors

BSc, MSc : Univ. of Athens

PhD : IIHE-VUB/Belgium

Post-doc: DESY and now

Senior Researcher @ Princeton 
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What are we going to see today?
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Alexis Kalogeropoulos – Virtual Conference @ CERNBut let’s take a step back….
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What CERN is all about?
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Organization has hosted ~140 experiments of 
High Energy and Nuclear Physics
Currently >20 active experiments

CERN Mission:
àbuild accelerators
àbuild detectors

àrecord/analyze collision data
àtransfer knowledge

Understanding the nature and the laws of the universe

LINAC2

LINAC3

https://videos.cern.ch/record/1125472More on the accelerator complex 

https://videos.cern.ch/record/1125472


LINAC1
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520 keV RFQ
50 MeV p-beams

LINAC2750 keV->50 MeV
37m long

Current ~180mA, pulse ~200μs



How to make a proton beam?
1.Everything starts from a plain bottle of  H2

2.Hydrogen atoms are stripped from their electrons 

to get protons

H2 + e- → H2
+ + 2e-

H2
+ + e- → H+ + H + e-

H + e- → H+ + 2e-

H2 → 2 H+ +2e-

For the LHC beam, we need: 
2808 bunches x 1.15·1011 = 3·1014 protons per beam
or, 6·1014 protons for the two beams (1)

A single cubic centimetre of hydrogen gas at room 
temperature contains ~ N =  2.4·1019 molecules

Since the LHC is filled every ten hours, this cylinder could 
be used for:

10 x 3.5·1012 = 3.5·1013 hours
~ 4 ·109 years !!! 
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How to make a proton beam?
1.Everything starts from a plain bottle of  H2

2.Hydrogen atoms are stripped from their electrons 

to get protons

3.Protons are guided through a a sequence of  

several different “boosters” to build momentum  

4.Once they have enough momentum, they are 

injected into the LHC tunnel to collide
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LINAC4
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LINAC4
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The Linac4 radio frequency quadrupole

11https://videos.cern.ch/record/2305457 https://videos.cern.ch/record/1275129

https://cerncourier.com/wp-content/uploads/2018/01/CClin4_01_18.jpg


Low Energy Ion Ring
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Electron cooler

Extraction point

injection
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• Prepares beams for LHC

• Using electron cooling

• Circumference of 25m

• Fast Electron Cooling:

• Electron current from 0.5->0.6 A

• Dynamic vacuum 

Low Energy Ion Ring



Millions of collisions!!!
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Thanks for your attention!

To learn further…
• home.cern
• visit.cern
• careers.cern

Thanks for filling
up survey!
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Backup
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CERN  History
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1957, 1st accelerator 

Synchro-Cyclotron (SC)

1965, 
1st observations 
of antinuclei
(antideuteron)

1954, CERN is born

1973, Bubble chambers 1976-83, SPS  7km

proton-antiproton 
& Ion collisions

1983, Z0,W± discovery

1989-2000, 
LEP 27km,

e-e+ collisions

1989

WWW 

1st website/server

1998-2008, 
LHC + 4 experiments

….2040  
long research program!
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Video:  CERN’s history

https://videos.cern.ch/record/1950376

