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Bubble Chamber

‘Evac peyaAocg KUAWVOPOC YEUATOC LE UYPO UOPOYOVO OE BepoKpaTia TTAVW ATIO TO
KOVOVLKO onueio Bpaopou Bploketal umo mieon mepimou 10 Atm pe tn BonBela eva
LEYAAOU TILOTOVLOU.

Otav éva doptiopevo cwpatidlo mepvael HEoa oo AUTO TOV OYKO, TO TILOTOVL
LETAKLVELTAL YLIO VO LELWOEL n Ttieon, omote emutpénetal n dSnuovpyia puocaAidwv
KOTA UAKOC TNC TPOXLAC TOU.

Metd amno nepimouv 3 ms adoU ot pucaAideg £xOUV LEYAAWOEL APKETA, TOTE
dwTtoypadiletal To yeyovoc Ue tn Bornbela avtopatng pwrtoypadkc LNXOVAS LE
flash.

XpNOLUOTIOLOUVTOL TIEPLOCOTEPEC ATIO HLA PWTOYPAPLKEC LNYOVEC YLOL L
OTTELKOVLON TWV TPOXLWV 0€ 3 SLa0TACELC.

To TILOTOVL ETILOTPEPEL oTNV OPXLKA TOU B€on woTe To UYPO udpoyovo va teBel umo
niieon Kat emopévwe ot duoalidsc kataotoédovral mpotol SnuloupynOst
Bpaopac. g ey
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Bubble Chamber

Kaon: discovered 1947; first called "V" particles
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AACHEN- BONN-CERMN-MUNICH-OXFORD COLLABORATION

wa 21 \ BEBC, equipped with the
q largest superconducting
vp—=D"pp” K magnet in service at the time.

EVENT 29470995
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NEUTRING
BEAM

MOMENTUM 1N Gd *l

D* (excited D-meson, carrying the "charm" quantum number): production and
decay during a wide band exposure in experiment WAZ21, in the BEBC liquid
hydrogen bubble chamber.
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AVLXVEUTEC

Avnxveumg MeTarpoTth Evspvsuag
AKTlvoboAuag ThG AKTIvoPpoAiag ‘
AAMNnAeTtidpaon AKTlvoboAlac; pe Thv 'YAn

PopTiopéva Zwyatidia  TovriCouv K Aigyeipouv AMEZA

2€
HAekTpIKA
Evépyeia

Oudétepa Zwuatidia  AnpioupyoUv pe Thv UAn PopTiopéva EMMEZA
2wparidia (upnvikéc avTidpdoeic)

AKTiveg y-X TovTiCouv K Aieyeipouv Tnv UAn AMEZA

‘TToooTNnTa akTIvopoAiag
- Evépyeia AKTIvoPpoAiag

- Xpdvoc AiéAsuonc AkTivopoAiag
« 2nueio TTpookpouong
- Eidoc¢ AkTIvoPoAiag

olnoAit
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AVIXVEUTEC

Ta&ivounon AvixXveuTwy

Avixveutéc Aigyepong

AvixveuTécg LovTiopou

I

l

* Agpiou * 2TIVONPIOTEC
(Gas chambers) (Scintillator Counters)
- 2Tepeac Kardoraong * O¢eppopwTavyeia
(Solid State Detectors) (Thermoluminence Detectors)

- dwToypayika NaAakTwuara
(Emulsion Chambers)

I. ToutoAitng

11



3/6/2010

XopOaKTNPLOTIKA AVIXVEUTWV

EvawocOnoia (Sensitivity)

Evepyelakn Awakpitiki tkavotnta (Energy Resolution)

 Xwpkn Arakprtikn Ikavotnta (Spatial Resolution)

* Aviyvevtkn lkavotnta (Detector Efficiency)

 lewperpikn Anodoyxn (Solid Angle or Acceptance)

* Xpovocg Anokpiong (Response Time)

* Avevepyoc Xpovog (Dead Time)
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H Topn evog aviXVEUTH), PE TIG TPOXIES CwRaTISiwy

Béha
g déapng
(kEvTpo)

Bahapog
[ BETPNONS
TpOX W

B wayvimng

H-M
L] BepurbopeTpO

Abdpovikd
L] BepubopeTpo

Mayvnmiopivog
[ oiznpos

Bahapog
B pirpnong
HIOViuN
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Drift Chamber

e\ —{DELAY

scintillator

.

Start
TDC

Stop

drift —~~ ® gnode

i

< / > < >
low field region high field region
— drift — gas amplification
|
I. ToutoAltng

MeTpdpe Tov Xpovo
dgi&nc oTo oUpua

x =v,(t-1,)

TTpémel va AUooupe Tnv
apepaiotnta de1d - apioTepd
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Large Area Drift Chamber

“open cell” drift chamber xpnoipgomoici field kai sense wires:
field wires “"axnuatifouv” To NAekTpIKé TTedio, Ta sense wires
avixvelUouv To Xpovo dgifnc Tou TaApou.

H epappoyn amo To meipapa CDF - Ta
£xouv kAion e€aitiac Tou ExB drift!

* Shaper wires

—— Bare Mylar
— Gold on Mylar (Field Panel)

52 54 56
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Time Projection Chambers (TPC)

AVIXVEUTAC HE peydAlo oyko. 3-D avakaTtaokeun
TPOXIWV
X-y amé oUppaTad Kai Thv kdBodo MWPC

Z amoé 1o drift time

dE/dx
TTeploxh agpiou e
E & B media
L/
“‘. V
®
B =7 grift %
b “'8_> %
«— %
E “-‘». —> %
P - o
X ]

z

®opTiopévo
owparidio :
wire chamber
yia avixveuon
" Towohine TPoPOAWY TPOXIWV
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Time Projection Chambers (TPC)

Bdlovrac B || E peATiwveral n diaxuon
Drift length > 1m
TTpémer va €éxoupe opoyevn E kai B redia
Space charge amé Ta 16vra
"apyoc"” avixveuTnc

t,~ 10 — 100 ps
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Time-Of-Flight (TOF)

Hodoscope 2

Hodoscope

Beam

Time /\

to

Digital
Converter

\ TDC |
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Time-Of-Flight (TOF)
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Oepuidbopetpa (Calorimetres)

KaTalvlouog owuan&wv

electric

optical

>
o

9 acoustic
MeTatpémel Ty evépyela E twv owparidiwv

0g aTOKpPI0N AVIXVEUTH S.

S £
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Rossi B. Approximation to A

H/M Kortouytopog

Shower Development.

, , , 2
1)Ta nAekTpodvia xdvouv éva ataBepd
Too00To evépyelag (g) yia kdOe

radiation length, X,

2) Ekmoumh pwToviwv Kai didupn
véveon o OAeC TIC evEPYEIES )

TepiypdgovTal amoé asymptotic '

formulae.
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H/M Katatytopoc

20 GeV 'y oe Cu (simulation)

charged particles only all particles
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Turot HM Oeppibopetpwyv

* Oepu1dopeTpo “Pb-omivOnpioTwy sandwich”

I I | I I 1] I LU l Energy resolutions:

”””H““I” o JE ~ 20%/NE

e EEwTikoi kpUoTaAAol (BGO, PbW, ...)

o JE ~ 1%/NE

* Bep1d6pETPO UYPOU o JE ~ 18%/NE

I. ToutoAitng
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Cleterbowr courlers
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I Tourtc
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10

PID Detector length L (30) (m)

1072

Tavtonoinon Zwpatdiwv

Niaxwpiopédc m / K pe diapopeTikéC pe®ddouc TauTomoinong
To UAKOC Tou KABe avixveuTh yia diaxwpiopo 3o

Dolgoshein, NIM A 433 (1999)
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H Topn evog aviXVEUTH), PE TIG TPOXIES CwRaTISiwy
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Discovery: ARGUS 1987
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TTeipapa ATLAS - LHC
Monitored Drif
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