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A Compact Solenoidal Detector for LHC
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Heavy materials
eg. lron or Copper +
active media

hadrons (h)

Charged tracks
e’,us,h*
tracker

e.m. calo

u detectors
High Z materials

eq. lead tungstate
Lightweight Zone in which only crystals
materials v and u remain

Each layer identifies and measures (or remeasures) the
energy of particles unmeasured by the previous layer

No single detector can determine identity and
measure energies/momenta of all particles
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CMS 2

A Compact Solenoidal Detector for LHC
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Detectors

Front end pipelines]

Readout buffers

Switching network

Processor farms

CMS: 2 physical levels
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Use prompt data (calorimetry
and muons) to identify:

High p, electron, muon, jets,
missing E.

MUON System

Segment and track finding

CALORIMETERS

Cluster finding and energy
deposition evaluation

New data every 25 ns
Decision latency ~ Us
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" % LHC

Level-1 Event Storage
kHz MByte MByte/s

ATLAS 100 1 100

CMS 100 1 100

LHCb 400 0.1 20

ALICE 1 25 1500
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CMS data flow and on(off) line computing
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SN1987 (
):Mp>30TeV(n=2),4TeV (n=23)

PRL 101:181602 (200
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PRL 97:171802 (2006)
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RS1:c24 +2/74#%

CDF:PRL 102, 091805 (2009)
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Spin-1 States:
Spin-2 StateRRS1-

+ "# Spin=1 # Spin=2
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ZKK

RS1 graviton
(m,=1,5TeV,
c=0.1, 134 fb 1)

\

Z.-model
(m,=1,5TeV,
168 fb-1)
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Short history and new frontie
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10 m

10* m

10* m

10*® m

6 Leptons Qe
6 Quarks

3 "Colors" each quark @ @ @

Origin of masses
The next step...

Proton Decay ?

The Origin of the
Universe

10¥® m

103°m

103 m

310eV

MeV - GeV

>> GeV

4 100 GeV

410° GeV

4 10'* GeV

4 10" GeV
(Planck scale)

>300000 Y

4 3 min

4 10°sec

410 sec

4 10* sec

4 10 sec

4 10* sec

1900.... Quantum Mechanics
Atomic Physics

1940-50 Quantum Electro Dynamics

1950-65 Nuclei, Hadrons

Symmetries, Field theories

1965-75 Quarks. Gauge theories

1970-83 SPS ElectroWeak Unification, QCD

1990 LEP 3 families

1994 Tevatron  Top quark

2005 LHC Higgs ? Supersymmetry ?

Underground Labs GRAND Unified Theories ?

?? Quantum Gravity?
Superstrings ?
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The search for Dark Matt

Cosmology requires
the existence of dark
maltter

How do we know
this?
— Galactic rotation curves

— Collision of cluster galaxies

— Cosmic microwave
background temperature
fluctuations
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What i1s Dark Mattel

Properties of simplest Dark
Matter

— Must be stable (have
immutable qualities)

— Density 1 particle per hand

— Z, charge invariance with an
odd charge

— R-parity
Possible Candidates

— Lightest Supersymmetric
Particle (LSP)

— Lightest Kaluza-Klein
— Technibaryons

— Singlet Fermion

— Gravitons

— WIMP
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