miall 1111,

Nirmalya Parua
Indiana:University




i

Introduction

Standard Model (SM) of particle physics has been extremely successful.
But it is not perceived as the complete picture.
Many unanswered questions exists:

Why are there only generations?

What is the origin omass?

Hierarchyproblem

Why do we need such firntening?

How to fit Gravity into theéheory?

What is the source of dark matter?
There are many theories:

Supersymmetry

Fourth generations

Large extra dimensions



TheTevatron
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Delivered luminosity close to 10-fb
Results presented in this talk usgsto 6.3 fb! of luminosity.
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Muon chambers/scintillators

U Central tracking with silicon vertex
detector and drift chamber

U Excellent Mass resolution

U Excellent particle ID witilE dXand TOF
detector

U Good coverage fomuon

U Lead/steel + scintillator calorimeter

0
o
3

D@ Detectors

P et
= y
X n=0 n= 1//
.. Muon Scintillators ///
Muon Chambers
L I . n=2
. //
"'~... o
...'\':. " o = L ='—3" z
Shielding e i
—l I e — e T >
' antiprotons
protons || Calorimeter P

Toroid

ﬂ=ﬂ —

|

| ]
{"| {ﬁc |”|=l‘ i

|

)

U 2 Tesla solenoid magnetic field for central
tracking system with silicon and fiber tracker
U Excellent coverage faviluon detector in 1.8
Tesla toroid magnet

U Silicon Layer O installed ir006

U Uranium/SteelLArcalorimeter with
excellent electron, and jets energy resolutiol



The LHC Experiments

2010/11/05 08.33
LHC 2010 RUN (3.5 TeV/beam)
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PRELIMINARY (+10% scale)

40| -o- ATLAS

—/— CMS/TOTEM

U Already 50 pBluminosity is delivered fosqgrt (s)=7TeV
U Plan is to have up to 5ftby the end of 2011 running
Even having collision energy increased ¥

delivered integrated luminosity (pb™)
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ATLAS and CMS detectors

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter
s \ |

Total weight : 14000 tonnes Brass + plastic sci MUON CHAMBERS

Overall diameter :15.0 m < chant Barrel: 250 Drift Tube & 480 Resi
Overall length :287m Endcaps: 473 Cathode Strip & 432 R
Magnetic field :38T

/ \
Toroid Magnets Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker

U Total weight 1400 tons, diameter

U L ~ 4a6m, 7000tons ~1@ electronicchannels 15.0m, length 28.7m
U Tracker in 2T magnetic field coverimgto |' | <2.5 U Tracking in 3.8 T magnetic field.
" IpT ~ 0.04% pTQ@eV A 1.5% Pixel, andmicrostripsilicon

i EM calorimeter energy res/E ~ 10%CEA 0.7%  tracker with 75M readout channels

i HAD calorimeter energy resE ~ 50%IEA 3% U PbWQcrystal EM calorimeter,
Brassplastic scintillator HadZal



GMSB SUSY

U Gravitino is the lightestupersymmetrigatrticle
U Signature + MET
2 with ET >2%5eV MET > 5@GeV
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U Observed 4 events, expect &0 events
U Excludg below 124GeV M.%> 170GeV



Dottom Search

Signature: 2 hets + MET

Look for 2 or 3 jets with ET > &A@V
MET > 4@eV cut on H
Veto on lepton
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events

SbottomSearch

CDF Run II Preliminary
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Third Generation LQ

3
-
Same search for bb + MET %
can be reinterpreted to put
limit on LQ3> bA
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Stop Search akevatron

Assume:lis the LSP _ (i) Y
Mass of stop < top : \
Masschargino< mass
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DO searched for stop decaying into l»ef
If sneutrinois not the LSP it can decay into

neutrino, and lightesheutralino (LSP)
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R-parity violating SUSY Searches
(sneutring

When Rpatrity is violated SUSY particles can be singly
produced . Also LSP is no longer stable and could deca
into Standard model particles

Aar Maz

Can look inte>-e invariant mass distribution for bump

- a) D@, 5.3f6' © data
T signal (M_=100 GeV) [@Z/y*
10°¢ N ... signal (M =400 GeV) llW-+jets
- F : : [Cdiboson
g 10 Ot
Q - " i
S [ 1 b
r RS e A
© F g B
IE = H PR S L
10g] | P
102 Es = 1

e e g L
0 100 200 300 400 500
M,, [GeV]



