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ATLAS (A Toroidal LHC Apparatu S)

- Tracking : Pixel, Silicon strips, TRT, 2T solenoid magnet
- EM and hadron calorimeters 
- Muon spectrometer with air-core toroidal magnet

22m

44m

ATLAS 25
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ATLAS+CMS seminar at CERN at the 4th July, 2012
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Grand Unified Theory

GUT+Gravity
(Theory of Everything)

Electro-weak Theory
(=The Standard Model)
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The strength of couplings depends on energy:
ais not constant but a= a(energy)

Ą SUSY 

SUSY (ĄLSP)
String
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R-parity
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Missing E T Measurement
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We cannot detect neutrinos and LSP (Lightest Supersymmetric Particle)
with collider detectors.

Four momenta of initial partons are known in lepton colliders but 
not in hadron colliders. 
Even in hadron colliders, a transverse momentum is conserved.
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MET of SUSY signal is larger than the SM background.

7

SUSY LSP MET Excess
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Multi (+ leptons)

+ high PT jets (+ b-jets)

(+ t-jets)

 

/ E T

The effective mass meff=òSpT+METò is also a useful variable.

SUSYSignal

Jets, for example
pT>40GeV

ATLAS
Monte Carlo
simulation

LHC Strong SUSY
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8TeV arXiv:1405.7875
13TeV ATLAS-CONF-2017-022

So-called ñstrong 0-leptonò analysis: a best possible way to find the SUSY

ñ2-6 high pT jets + 0 -lepton + large missing Etò

pT(jet)>130GeV, 60GeV, 60GeV

meff>2.2TeV

7 observed vs BG 5.0 1.2

pT(jet)> 200GeV, 100GeV x 3

Ą never give up

8TeV

13TeV

meff>2.2TeV

Ą

23 observed vs BG 15.4 2.2

?
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ATLAS-CONF-2017-022

Gluino mass > ~2TeV

Run 2 (36.1fb -1 at 13TeV)

Strong EW production
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SUSY (300, 3000fb -1 at 14TeV)



Electroweak SUSY
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ATLAS-CONF-2017-039

= 

Ą



Wino LSP (degenerated)
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Soft charged pion low pT

Ą

(0.2ns)

ATLAS-CONF-2017-017

Ex) AMSB



pT
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ATLAS-CONF-2017-017

430GeV for 0.2ns lifetime

HL-LHC
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2x1034cm-2s-1
Ą 5~7x1034cm-2s-1

14TeV ( )



Å Single isolated EM object

ïET>25GeV Ą 200kHz ( L1 100kHz )

ï20kHz Ą ET>50GeV Ą W/Z

21 Dec, 2015 2015 26

L =2x1034cm-2 s-1
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+ -> + 

~1.3TeVET~1.2TeV

Ą Inelastic scattering
Multi-jets events
QCD events 
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H->ZZ->2e2mcandidate



Pileup
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Z->mmcandidate with 25 proton -proton collisions (ATLAS) 

Beam-
axis

80mb x 1034 cm-2 s-1 / 40MHz = ~ 20 collisions/bunch crossing

Inelastic scattering
cross section
( )

Instantaneous
Luminosity
( )

Rate of bunch crossing
(LHC 1 )

ña few mmò between vertices (~10cm in z) 

Number of pileup ( )
1

1 bunch has ~1011 protons.

25ns
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HĄZZ*Ąeemmcandidates with 25 vertices
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Luminosity


