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If you want to go fast, go alone.
If you want to go far,

0 TOGETHER.
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CERN lailzdawn uatdwasans

@® Unites people, taltent and resources
® Provides ecosystem for research

® Aims for Sustainbility
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proton

(6 types of quarks: up, down,
charm, strange, top and bottom)

httpmwww.nstlearning.com/~km,?m=200908
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Pb+Pb E,n=5.5 TeV t=-19.00 fm/c

H. Weber / UrQMD Frankfurt/M




Bubble chambers Bubble chambers
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Streamer chamber

T'—>W'—>e" decay in streamer chamber 1984

.
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30 130.8). — 1 W.A. 2555 Karel $afafik: ParticleTracking

Streamer chamber

6.4 TeV Sulphur - Gold event (NA35) 1991

Karel.Safarik@cern.ch



Pb+Pb @ sqrt(s) = 2.76 ATeV

2010-11-08 11:29:42

Fill : 1482

Run : 137124

Event : 0x00000000271EC693
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Tracking Electromagnetic Hadron Muon
charmber calorimeter calorimeter charmber

Innermost Layer... P .. Cutermost Layer

http://www.particleadventure.org/component_detector.html
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(charged particles) (neutral particles)

lonization *** 1. Photoelectric effect

Bremsstarhlung 2. Compton scattering

Multiple scattering 3. Pair production

Cerenkov radiation * 4. Nuclear interaction
5

Transition radiation Weak interaction

1.
2.
3.
4.
5.
6.

Nuclear interaction




Charged particle

+ voltage electrical signal

Charged particle

e\ —

photodetector

Lucia Di Ciaccio - ESIPAP IPM - January 2018
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l‘ Gunther Dissertori, CERN
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1. Precision vertex detector

2. Tracking detector *

3. Magnetic spectrometer

4. Electromagnetic calorimeter *
5. Hadronic calorimeter

6. Muon detectors
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Gunther Dissertori, CERN
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Cancer & Particle physics
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Magnetic spectrometers —
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https://texags.com/forums/16/topics/2937688
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Cherenkov Radiation

Cherenkov light D a%ﬂﬂﬂﬁﬂiﬁﬁﬂ
q q

4 49 o

LAR W LAINAI
VI ~4 1 (~1

Tatsan1a2359

YDIUFI LWAINAY

wave front

o U

e N ALNA
sing = c _ C_Ol Cherenkov radiation
Y NI LI TN

wwuw.sut.ac.th




PR

Cherenkov emission (e) TRIGA reactor

Lucia Di Ciaccio - ESIPAP IPM - January 2018




STULVAIKIIANIILAW (tracking detectors)

@§ 2 wnann1snily
® ionization detectors
O Multi-Wire Proportional Chamber (MWPC)
O Time Projection Chamber(TPC)
Osilicon detectors

® scintillation detectors
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Tracking detectors

6V

lonization detectors LUUUIIYUNS

t=0
+ HV Gas-filled tube I
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Tracking detectors (MWPC)

Charpak 1968 / Charged

Cathode planes . particle

e ¢ o6 ¢ o o o O/ o o o o o o
Anode wires ><' /

|

* U d@1el E]'lt%ﬂﬁ'l%')%ﬂd'l ﬂl%‘i%ﬁ'j'l\‘i LLNI%LLﬂI‘n 2

* Typical dimensions

— cathode - anode ~1 cm

— wire pitch d=1-2 mm

— wire diameter 20 - 50 mm Georges Charpak (1924)
Nobel prize for physics 1992

Karel Safafik: ParticleTracking Karel.Safarik@cern.ch



Tracking detectors (MWPC)

Anode wires B = . . . s

ﬁ

I

Realization:
wire chamber
(MWPC)

Nobel prize: G.Charpak, 1992
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Tracking detectors (Time Projection Chamber)

MWPC

gives r,f

% Anode Wires

— - —
e ' —




ALICE TPC




ALICE TPC

HV electrode (100 kV)

Iinner and Quter
Containment Vessels
(150 mm, CO,)

field cage

readout chamber 3 \ ‘ hatstl® /20000 e el

Endplates housing
2x2x 18 MWPC __ ..oe™

>
......
-

* 845 < r < 2466 mm
« drift length 2 x 2500 mm
« drift gas Ne, CO,, N, (90/10/5)
gas volume 95 m®

PRJ568 readout pads

wwuw.sut.ac.th
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Tracking detector (Silicon detector)s

Track Length (R)

Particle Track

[ I . AV ', - ,a’)'u
|

epitaxial layer

NWELL NMO3 PMOS
DIODE TRANSISTOR TRANSISTOR

epitaxial layer

|

substrate substrate substrate substrate

depletion

epitaxial layer

NWELL

DEEP PWELL

Epitaxial Layer P-

S. Meroli et al. / Nuclear Instruments and Methods in Physics Research A 650 (2011) 230-234

Particle Track



Tracking detector (Scintillation Detectors)

Total reflection

Photomultiplier: converts
light into electronic signal

Scintillating
material
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Cherenkov radiation and Transition radiation
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Calorimeters

®Kannis:
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®1 1o sampling calorimeters:

1a398319

LUURAL

Detectors, such as wire chambers,

Dense blocks, such as lead

e

or scintillators



Sampling Calorimeters
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[1 2. 1% calorimeters AT 191n&1SLHaLA 8L WA

™. Lead Tungstate Crystals |

/signal

Crystal (BGO, PbWO,,...)
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Suranaree University of Technology



Hadronic calorimeters

® a3n1AE1AI0% LT protons, neutrons, pions AAUAINILN

(
Detectors, such as wire chambers,
or scintillators

NURBILARYE
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LUURAL

/.
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Dense blocks, such as iron, uranium



Hadron calorimeter:
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barrel & endcaps

Uwus.sut.ac.on
sagout poxes ana ourn-

ad {% Insertion in vacuum tank: Jul 2005.



N133TyThaTaIaRN1A(Particle Identification)

® AANNT:
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