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1. Search for W particles with ATLAS

physicsmasterclasses.org
username: teacherg        password: Bohr1922

http://physicsmasterclasses.org
http://physicsmasterclasses.org


1. Search for W particles with ATLAS

http://atlas.physicsmasterclasses.org/en/index.htm
username: teacherg        password: Bohr1922

http://atlas.physicsmasterclasses.org/en/index.htm
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1. to measure the momentum of electrically charged particles  

2. to measure energy of electrically charged particles and 
photons 

3. to measure energy of strongly charged particles 

4. to measure momentum and unambiguously identify muons

1. Search for W particles with ATLAS

several layers of detecting material with symmetry 

1. at right angles to the beam pipe (cylindric - barrel) 

2. in forward/backward region (linear - endcaps)



1. Search for W particles with ATLAS

http://www.atlas.ch/multimedia/2-electron-2-muon-event.html%23episode-2


1. Search for W particles with ATLAS



40mm

886mm

1. Search for W particles with ATLAS



1. Search for W particles with ATLAS



1. Search for W particles with ATLAS



lead, steel

liquid 
argon 
(-185°)

1. Search for W particles with ATLAS



1. Search for W particles with ATLAS



6. Detektorkonzepte

http://kjende.web.cern.ch/kjende/de/wpath_teilchenid1.htm


Teilchenpakete 

Protonen 

Quarks, Gluonen 
 

Neutrinos
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Neutrinos
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6. Detektorkonzepte

I. Vielzweckdetektoren - ATLAS: Ergebnisse 
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http://kjende.web.cern.ch/kjende/de/wpath_teilchenid1.htm
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2. Invariant mass searches
Open Data Portal: http://opendata.cern.ch/education 

http://opendata.cern.ch/
http://opendata.cern.ch/education


Open Data Portal

Event display

Datasets

2. Invariant mass searches



Open Data Portal: http://opendata.cern.ch/collection/CMS-Derived-Datasets

2. Invariant mass searches

http://opendata.cern.ch/education/CMS/


Open Data Portal: http://opendata.cern.ch/collection/CMS-Derived-Datasets

Energy (particle1) Momentum (particle1)

Energy (particle2) Momentum (particle2)

Mass
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Open Data Portal: http://opendata.cern.ch/collection/CMS-Derived-Datasets

E0, m0, p0,x, p0,y, p0,z

E1, m1, p1,x, p1,y, p1,z E2, m2, p2,x, p2,y, p2,z

E02 = m02c4+p02c2 
m0 = (E02/c4-p02/c2 )1/2

m0 =((E1+E2)2/c4-(p1+p2)2/c2 )1/2

E12 =m12c4+p12c2 E22 =m22c4+p22c2 

m0 =(((m12c4+p12c2)1/2+E2)2/c4-(p1+p2)2/c2 )1/2

to measure energy and momentum

to measure momentum and 
identify the particle unambiguously
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Open Data Portal: http://opendata.cern.ch/collection/CMS-Derived-Datasets

Energy (particle1) Momentum (particle1)

Energy (particle2) Momentum (particle2)

Mass
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2. Invariant mass searches

http://opendata.cern.ch/education/CMS/
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3. Search for the Higgs

http://www.atlas.ch/multimedia/2-electron-2-muon-event.html
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3. Search for the Higgs

1 fb-1(inverse femtobarn) corresponds to about 100 trillion (100 times 
1012) proton-proton collisions 
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3. Search for the Higgs



Thanks very much!


