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http://indico.cern.ch/tools/SSLPdisplay.py?stdate=2007-07-02&nbweeks=7

June 21, 2007 T. Chujo



CERN-LHC n:Eg84 AU -
BIRILT—RFRYE

A —9- 5 IV—#>2TF5X< (QGP)RFZ
DIRILX—D7AVTAT

S 200F
(D]
=
|._
e
=
©
8 100}
= .
2 Hadrons k.
¢ “
\S
o\

'_/ Neutron star

1 : ’
Nuclei Net Baryon Density

June 21, zuuy 1. Lnujo




Phase Diagram of Nuclear Matter

* QGP in Astrophysics

S A Relativistic
"é Heavy lon — Early universe:
Q Collisions time < 106 seconds
g — Possibly in the interior
-~ of neutron stars

I(1:70 wev [T Y

Early Universe

M nuclei ,;} >
Baryon Density

* QGP in Nuclear Physics
—Create at the lab. by heavy ion collisions
—Study the nature of QCD matter

at the extreme temperature and energy density
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LHC MR a—)LEEBRD TR

m start up plan
2007/07 experiments closed
2007/08-10 commissioning w/o beam
2007/11-12  p+p, Vs = 0.9 TeV (injection energy)
2008 p+p, Vs = 14 TeV
2008/end Pb+Pb, Vs = 5.5 TeV, 5x1025 cm-2s-

m expectation in initial few years

p+p Vs =14 TeV, < 103" cm=2s-' at ALICE
Pb+Pb Vs =5.5TeV, 1027 cm—2s-1, 2 — 3 years
“0"+Pb Vs = 8.8 TeV, 102° cm—2s-1, 1 year

Ar+Ar Vs =6.3 TeV, 1022 cm—2s-1, 1 year
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ALICE: A Large lon Collider Experiment

m the heavy ion experiment at LHC
m 38K
- ' L’

RomaniaSpaWCUba
Japan —Brazil
South Africa P
cmn%s’*\
India—Croatia
Armenia\

ALICES=ER7R— s _R— (— 2 [IF) http:/aliceinfo.cern.ch/Public/index.htm
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ALICE (L3) Magnet
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Time Projection Chamber (TPC)

m largest ever
88 m3, 10 m long, 5.6 m diameter, 570 k channels
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Size: meters
Weight: tons




Transition Radiation &% ?

"Transition radiation is omitted whenever a charged particle crosses an interface between
two media with different dielectric functions.” — L. Durand, Phys. Rev. D 11, 89 (1975)

e Predicted: Ginzburg & Frank, 1946

e Observed: Goldsmith & Jelley, 1959 (optical) péruCle
trajectory
e It's sizeable (X-rays) for relativistic particles
EM field
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Transition Radiation Detector (TRD)

(f&Z) BEFHAD-HDIERE R

m tracking and particle identification
400 — 600 wm resolution in r, 23 mm in z
e/rt separation > 100 at p, > 3 GeV/c

m |n| <0.9, full azimuth

thickness ~ 0.14 X,
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m 2-3/18 TRD for 2007

CERN A
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TRD Partially Installed
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BF GEFDHNTRNTNEMN?
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Perturbative Vacuum

Color Screening
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ATLAS Experiment

K. Hara

High Energy Physics Group



The LHC Accelerator

@ CERN Accelerator complex
* feeds protons into LHC ring

@ LHC ring (27 km long) will
accelerate them to 7 TeV
(current highest energy is 1
TeV at Fermilab, USA) and
high luminosity

CERN Accelerator complex

Collider starts in July 2008

LHC accelerator



Physics Goals

@ To study particle physics at the most fundamental level

@ Higgs particle

@Linked to mass of all other particles. Does it exist? Or is there some other
mechanism allowing mass

@ String theory

@Can link the fundamental forces of nature, including gravity
@Likes "Supersymmetry":

+ Each spin-half particle has a spin zero partner;
+ Each spin-1 particle has a spin half partner

@ But nobody ever saw any of these partners... maybe ATLAS will

@ How many dimensions do we live in?

@String theory likes to have a world with 10 dimensions

+ Is our world really 10D with 6 dimensions hidden?

@ Events involving these processes are extremely rare

@We need high energy, high luminosity (pp collision rate) to produce them at
a reasonable rate



'hree Generations of Matter
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The ATLAS Detector

Muon Detectors Tile Calorimeter Liquid Argon Calorimeter

Toroid Magnets Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker



Muon
Spectrometer

Hadronic
Calorimeter

The dashed tracks
are invisible to
the detector

Electromagnetic
Calorimeter

Solenoid magnet
Transition

Radiation S Sl 7
Tracking § Tracker  * g ‘-*#ATLAS

Pixel/SCT g ? EXPERIMENT

detector

http://atlas.ch




Inner Detector — SCT Silicon Detector —

AMipssn Dabesion Tile Calofirmelar Liggaidd Asgan Calaimearas

v Inner Detector
2 Pixel detector
2 Semiconductor Tracker (SCT)
2 Transition Radiation Tracker (TRT)

Targid Magnetis  Solenold Magret 50T Tracker WYWeal Detector TR Trackes

)

v SCT

Silicon micro-strip sensors
2 4 barrels: 8448 identical sensors
2 9 discs per side: 6944 sensors
(5 wedge-shaped types)
v Must withstand doses of 2 x10™ n_, 1 MeV
including a 50% safety factor

| Endcap
| discs
Barrel |

.__\_\__-
—
—

Endcap ~ SCT
discs



SCT Modules
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Possible Life at CERN

Registration
Register at User’s Office on arrival — get your ID card

Take Safety Training L1/2/3:10:00~/15:00~ @Registration
Take Safety Training L4 (Web-base) necessary to access ATLAS cavern

Participate in the CERN Summer School Lectures
http://indico.cern.ch/tools/SSLPdisplay.py?stdate=2007-07-02&nbweeks=6

Contribute to cabling to EC SCT Detector (ATLAS cavern): have chance to
see closely the ATLAS Detector
http://atlaseye-webpub.web.cern.ch/atlaseye-webpub/web-
sites/pages/UX15_detector-inst webcams.htm

Look at cosmic ray data, if available, to understand the functionality of one
of the ATLAS sub-detector systems

A lap-top is useful — we will find a computer, if you haven't.
KH and Meguro are away 6-14 July
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