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ATLAS 25

ATLAS (A Toroidal LHC Apparatu S)

2 Detector characteristics
Muon Detectors Electromagnetic Calorimeters - Width: 44m

=

<

Diameter: 22m

Weight: 7000t
Solenoid CERN AC - ATLAS V1997
Forward Calorimeters
End Cap Toroid

22m
e {
\ | O N\ il
Baresl Tarold Inner Detector Hadronic Calorimeters | Shleiding
“*
- . Pixel, Silicon strips, TRT, 2T solenoid magnet
- EM and hadron calorimeters
- Muon spectrometer with air-core toroidal magnet 6
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High -Luminosity LHC

HL-LHC 2026

14 TeV

injector upgrade cryolimit ﬁé?q?na
cryo Point 4 interaction et luminosity
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2013 NOBEL PRIZE IN PHYSICS
Francois Englert
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@ Background zZ"

[ Background Z+jets, tf
[ ] Signal (mH:12 GeV)
L[] Signal (m =150 GeV)
[ Signal (m =190 GeV)
[ %% Syst.Unc.
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ATLAS+CMS seminar at CERN at the @ July, 2012
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(A )
(GUT and GUT+ )
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Theory of Everything

I SUSY
.
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Time after

the Big Bang

Sx10 s

Sn'l':}-sss

Temperature
of the universe
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(now)
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107 ev
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GUT+Gravity 10%GeV
(Theory of Everything)

Grand Unified Theory
101>-16GeV

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

String
A SUSY
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LHC

SUSY R-parity

ISsing Energy

R-parity

SMA SM SM
SMA SUSY SUSY
SUSYA SM SUSY

SMA SM SUSY
SUSYA SUSY SUSY
SUSYA SMSM

High p; jets

Dtons

MiSSINg Energy
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Missing E + Measurement

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.

Hadron colIidi/ a bfl_ + a bfl' =0

5 b, 0 P visible invisible
all T //// / M ET 1 [ ] b
ap..0 , visible
i ibl -
ko 2N l

the sum of p,)

N e AN - A = MET
invisTibIe visible Mi?ng &
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MET of SUSY signals larger than the SM background.
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- LHC Strong SUSY
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Socall ed fi®etpnt omg &baeshpossikla \Aﬁav to find the SUSYA never give up
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Run 2 (36.1fb'1 at 13T€V) ATLASCONF2017-022

gg production, B(g — qq 55?):100%
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SUSY

(300, 3000fb-* at 14TeV)

g-g production, g — qq x
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Electroweak SUSY

ATLASCONF2017-039
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ATLASCONF2017-017

Wino LSP (degenerated)

Ex) AMSB
(0.2ns)

ALAS Si Iation Preliminary

|
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HL-LHC

2x10%3%cm=2s1 A 5~7x103%cm=?s?
14TeV ( )
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- ATLAS simulation
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L=103%cm2s!
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+ -> + A Inelastic scattering

2.17]:
JATLAS |

A EXPERIMENT

Run Number: 167607, Event Number: 40296085
Date: 2010-10-25 05:59:48 CEST

Multi-jets events
QCD events

NQ E~12TeV ~1.3TeV
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proton A (pileup)
in-time pileup
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EXPERIMENT

Date: 2016-07-25 05:01:07 UTC

A

PATLAS

Run Number: 304431, Event Number: 2206548301
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H->ZZ->2e2 mcandidate
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Pileup

1 bunch has ~101! protons.
Z->m ntandidate with 25 proton -proton collisions (ATLAS)

=~

ha few mmo bet ween Vve,]

Number of pileup ( )

25ns

80mb x 10 cm?s! |/ 40MHz = ~ 20 collisions/bunch crossing

Inelastic scattering Instantaneous Rate of bunch crossing
Cross section Luminosity (LHC 1 )

( ) || ( )

A
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HA ZZ*A eem ntandidates with 25 vertices
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Luminosity
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