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sedrch for tiny particles...

| [\ How tiny are the particles?

‘ sasogom exxzfzzu.e m Heaviest: Z Boson 91.2
| o GeV =1.610> kg

= Require indirect
observation

Hydrogen
Atom

m Clever detectors:
Quarks and s Silicon detectors

0.000:):?';?:(:1 " Gluons in
Proton
{ » Sintilators
o = Photomultiplier Tubes

less than
0.000000000000001 mm
or

{ 0 s LOTS of Electronics!
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Usingiarge detectors. ..

ational
ator Laboratory
% rk, CA)

| .ab
ewport News, VA)
Norld’s Highest Energy
— . ' o1 A7
- Particle Accelerator - T
~ Large Hadron Collider

Jefferson Lab

(LHC) (Geneva p SWitzerland) @EXPLORING THE NATURE OF MATTER
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BRISINGg large detectors...

Transverse Slice of the Compact Muon Scolencid (CMS) Detector
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Magnetic Field

Transverse slice
through CHS

r ]'I]]] Electromagnetic

Silicon

ECAL

HCAL - Hadron

Superconducting

4m 5m

Iron return yvoke interspersed with

Aluon signature: Signals in the Tracker and muon chambers; almost nothing seen in the calorimeters.
NIwons are perhaps the essiest particles to identify in CMS: no other chareed particle taverses the whole detactor. Being charped,

they ar= bent by the fsld in one direction insids the solenoid and in the opposite direction outzide. Az muons can only arizs fom the
dacay of something hervisr their presence sipnifies thet something potentizlly interesting hes happenad.
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https://cms-docdb.cern.ch/cgi-bin/PublicEPPOGDocDB/RetrieveFile?docid=97&version=1&filename=CMS_Slice_elab.swf




B SsIvVe amounts of data. ..

Distribution

CMS Data Analysis -
Photon + Jet Events
@ Perform

“Sanity Checks”

= Compare data with
theoretical predictions
- Monte Carlo method

1 2 3 4 5 6 7 8 9 10

Ecal Isolation
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BTIESSIve amounts of data...

SDatAANaly sis - Photon + Jet Events

Number of Primary Verticies Photon distribution in 1
a.k.a “Money Plot”
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e 1§
1551vVe amounts of data...

CMS Data Analysis

= Collaboration locally
and internationally
Over 3000 scientists
Presentation of
findings
= collaboration groups
= larger committees

Corent map of carrt GUS Genters wotawids, comteny oT GO |
s conferences
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Quarks Anti-quarks

down

top bottom

strange charm

Leptons Anti-leptons

clectron electron neutrino

muon necutrino

fan neutrino
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Straight Through the Earth

Mess |

MINOS  Soudan Mino, MN 2340 1 doop
NOVA Ash River, MN Surtace level
LBNE Homestake Mino, SD 4850 1 deep
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