Etlcaywyn otn
duokn Bapswv
LOVTWV KOl TO
neipapo ALICE

Aéonowva Xatindwtiadou
INFN Bologna kot CERN

GREEK TEACHER PROGRAMME 2022
29 AuyouUotou 2022




= [
V,.. [aY I Aot -

B T

W SNy L LTI

-— e e
o

Y ST e X e | TN T T

Larg= Hadror Caliicer

D 007 o - S N B W X
: S IS o e — e C-ws CMs ExperimeqtB0taStuc. CERR \ 3
o DeS|g n ‘E"[] ergy )_51“ e < * o - N | SL:1' Et:?f:fo‘)jﬁm?&1 44 423‘2?1 Gm’ﬁS:\? :f ‘ETT:
4 - S a, ) "h“\h e \

1150 TeV (PbPb) ~ . S

Wl
= |
]
7}
| |
"
[ |



Mot Bopla ovta;

» OLaAANAETIOPAOELS BaPLWV LOVIWV AVIUTPOCWIIEVOUV TO TILo cUVOETO cuoTNUA
TIOU LEAETAEL OTO £PYAOTNPLO N PUCLKN OTOXELWSWYV CWHATIOLWY

» H peA€tn evog 1000 CUVOETOU CUOTAHATOG Hag eVOLADEPEL ..

» latl npoodEpel T povadikn duvatotnta :

» No Kotavorooupe to JUUMaV HEPLKA EKATOUMUPLOOTA TOU SEUTEPOAETTTOU
LETA armo to Big-Bang, otav n Bepuokpaocio ntav ~102K

» No katavorjooupe KaAUutepa TV Loxuprn aAAnAenidpaon

ALICE
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13.7 dloekaToupUpIa XPOVIO
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ALICE

AGCTPOVOULKEG
TIOPATNPAOELC :
380 000 xpovia
LETA TO Big Bang
(CMBR, Cosmic
Microwave
Background)

Emttaxuvteg(LHC):
Ekatoppuplootd
ToU
SeUTEPOAETTOU
UETA TO Big Bang

Quark Gluon
HENIE

onuepPa



Mini Big Bang
YuyKpouovTtoc upnvec LoAuBoou e oAl vPnArn evepyela
avoONULOUPYOULE TIC OUVBNKEC TUKVOTNTAC KoL
Beppokpaciog mou umnpyoV KAACHATO TOU OEUTEPOAETTTOU

UETA TO Big Bang

AnpLloupyeital pol otayova TN MPWTOPXLKAC KATAOTAONG TNG
UANC (Quark Gluon Plasma, QGP)

mov (gL eAayLota

MeAeTwvTog TIG LOLOTNTEC TNG

- Oa Katavonooupe KaAutepa Tig Stadlkaoleg ou
ouveBnoav ta mpwta KAAopato Tou deutepoAEmtou otn {wN

TOU CUUTIOVTOC

- Oa KOoTavonooUHE KAAUTEpPA TNV Loxupn aAAnAenidpaon




loxupn aAAnAemntibpaon : EyKAWPRLOMOC TwV KOUAPK %
Ta kouapk v pmopouv va vrtapéouv eAelBepa ALICE

I 11

)
1.27 GeV 171.2 GeV

» To Kouapk €xouv eva doptio xpwpatog (R,B,G) rmou
EXEL eloaxBel yla va e€nynoeL tTnv cuvBbeon

* TwV Bapuoviwv (3 KouapkK f aVTLKOUAPK)

* KOl TwV pecoviwv ((eVyog KOUAPK - AVTIKOUAPK)
QVTLKELPEVA XWPLE XpwHL

<0.17 MeV <155 MeV

<22V

0 0 0

% Ve % V|.l ¥
electron muon tan
neutrino neutrino neutrino

0511 MeV 106,7 MeV 1L.777 GeV

» H aMnAenibpaon petagu koudpk yivetal pe tnv avtadayn yAouoviwv (m,=0) tou eivat
dopeic evoc doptiou XpwHATOC Kol EVOC POPTIOU AVTL-XPWHATOC

» H oxupn aAAnAemtibpaon eival loxupn og HeyAAn amootaon Kol acOevhC o€ LLKPN
amootoon
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Quark Confinement

Ac tpoomtaOriocoupe va dStaxwprnooupe ta duo
KOUAPK EVOC LECOVIOU

ALICE



ALICE

» H avénon tne toxvog tng QCD Potential
aAAnAenidpaong, otav
npoonabou e va
OTTOLOKPUVOU UE TO KOUAPK
Qo TO AVTLKOUAPK o’éva Bapu
LLEoOVLO, ekdpaleTal
TIPOCEYYLOTLKA ATIO TO
SuvauLKo

» Otav to r avéavetal, To Medlo Tou XPWHATOC PalveTal ooV CWANRVOC
TIOU OUVOEEL TA KOUAPK

» Y& LEYAAEC OMOOTACELG, BOAEVEL EVEPYELAKA VA LETATPATIEL N
(au€avopevn) evépyela TIOU €XEL AIOBNKEUTEL 0TO CWANVO XPWHLOTOC
o’€va koiwvoUplo {euyapl KOUAPK-OVTIKOUAPK
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... deconfinement : Quark Gluon Plasma ALTCE

Edooov oL aAAnAemidpaoelg petall KouapkK Kat yYAouoviwyv yivovtal ao0eveCTEPEC OTLC
LLLKPEC OTTOOTAOELG, SNULOUPYWVTAC EVOL OXETLKA EKTETOPEVO oUOTNUA ME P NAR TTukvoTnTa/
Beppokpaocia mou anoteAeital Ao va LEYAAO aplBUO KOUAPK Kol YAOUOoViwy,
dnuioupyoL e pa “deconfined” katdotaon tng VANG (eAeUBepa KouApK Kal YAouovia)

Hadron Gas Quark-Gluon Plasma

Oepuaivovtac os moAv vPnAn Beppokpacia (avEnon TNC KLVNTIKAC EVEPYELAC TWV KOUAPK)
Kot cuprtelovtag (avénon tTng BapuoviKn g TIUKVOTNTAG) TO «AEPLO adpoviwv», yivetal
aAlayn daong : Quark Gluon Plasma

29.8.2022 9



Reminder: Phase diagram

H,0

Temperature
>

critical
point

ice

>

pressure




» ANULOUPYWVTOC EKTETAUEVA CUOTHHOTA KOUAPK Kal YAouoviwv og upnAn
Beppokpaoia Kat/ry BapuoviKr TUKVOTNTA = UE CUYKPOUOELG BaplwV LOVIWVY

29.8.2022

Phases of Nuclear Matter
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LHC Critical

/ Point
Quark Gluon Plasma
RHIC

Hadron Gas FAIR

Temperature (MeV) —

Critical
“~ Poin
0 N\ t Color
Nucleon MSU GSl VECC Superconducto
Gas 1 Neutron Stars
~0 1 10

Vacuum

Density —

» Mwc¢ pmopol e va “eEepevvroovpe” auto to dtaypappa paonc;

1 eV is roughly 11605 Kelvin
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New State of Matter created at CERN

https://press.cern/press-releases/2000/02/new-state-matter-created-cern

Geneva, 10 February 2000. At a special seminar on 10 February, spokespersons from the experiments on CERN*'s
Heavy Ion programme presented compelling evidence for the existence of a new state of matter in which quarks,
instead of being bound up into more complex particles such as protons and neutrons, are liberated to roam freely.

Theory predicts that this state must have existed at about 10 microseconds after the Big Bang, before the formation of
matter as we know it today, but until now it had not been confirmed experimentally. Our understanding of how the
universe was created, which was previously unverified theory for any point in time before the formation of ordinary
atomic nuclei, about three minutes after the Big Bang, has with these results now been experimentally tested back to
a point only a few microseconds after the Big Bang.

Professor Luciano Maiani, CERN Director General, said "The combined data coming from the seven experiments on
CERN's Heavy Ion programme have given a clear picture of a new state of matter. This result verifies an
important prediction of the present theory of fundamental forces between quarks. It is also an important step
Jorward in the understanding of the early evolution of the universe. We now have evidence of a new state of
matter where quarks and gluons are not confined. There is still an entirely new territory to be explored
concerning the physical properties of quark-gluon matter. The challenge now passes to the Relativistic Heavy Ion
Collider at the Brookhaven National Laboratory and later to CERN's Large Hadron Collider."

The aim of CERN's Heavy Ion programme was to collide lead ions so as to create immensely high energy densities
which would break down the forces which confined quarks inside more complex particles. A very high energy beam
of lead ions (33 TeV) was accelerated in CERN's Super Proton Synchrotron (SPS) and crashed into targets inside the

ALICE

MNelpapata
otoBepou
OTOXOU

oto CERN
(SPS)
AEopEC
HoAUBSoU
O£ 0TOXO
HoAUBSou



» RHIC: Relativistic Heavy lon Collider (Au-Au, Cu-Cu) ALICE
» Méylotn evépyela Vs, = 200 GeV

Linac . _ , Tandem

Tandem-to-
Booster line

» melpapata : STAR, PHENIX, PHOBOS and BRAHMS

29.8.2022



Bapia wovta oto LHC ALICE

Mukpr) paBéoc poAuBdou Pb 298
(2 cm, 500 mg) Bepuaivetoal oe
500°C kal e€aepwvetal. Eva
LOXUPO NAEKTPLKO peLpa Pyalsl
NAEKTPOVLA QIO TA ATOUA

> 4

Lootomno Pb 298
82 mpwTtovia
126 vetpovia

(‘m. 1 :l_ S e : T
Easbl G

o Il Dy
mnmﬂmﬁmg

| NSE
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ALICE

Heavy lons at CERN

* Acceleration of Pbions:
— ECR source: Pb?’* (80 mA)
— RFQ: Pb?’* to 250 A keV
— Linac3: Pb%’* to 4.2 A MeV
— Stripper: Pb>3*
— LEIR: Pb>3* to 72 A MeV
— PS: Pb>3*to 4.25 A GeV
— Stripper: Pb&%* (full ionisation)
— SPS: Pb®* to 158 A GeV
— LHC: Pb82*t0 2.76 A TeV (Run1)
— LHC: Pb%** t0 5.02 A TeV (Run2)

LINAC 3



ALICE A Large lon Colllder Experlment
= _____ﬂﬁwwt R

l1e6mx16mx26m
Bapoc 10 0000 tovol
o€ faBoc 56 m




29.8.2022




ALICE Collaboration

40 countries, 172 institutes, 2031 members




( St[ig )\( Drift ) ( Pixel )

DIPOLE
MAGNET
ABSORBER

To neipapa ALICE (omwc ntav péExpt to téAog tou 2018)

TRIGGER
CHAMBER

ZDC
~116m from P,
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Aviyveuteg rtupttiov : ~ 10 000 000 kavaALa

*  EowTteplko cLOTNUA AVLXVEUTWY LXVWV: 6 oTpwpata arod dtodoug Si

TR e
=

2D mAnpodopia BEoNC yLa TNV AVAKATOOKEU N TWV
LXVWV KOLL TNV EVPECT TOU ONUELOU TIPOEAELONC
KoL Tautomnoinon ¢opTLopEVWY owWHATIOLWVY
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Time Projection Chamber

GAS VOLUME
HV electrode (100 kV) e 88 m3
_.—-—"""_—-‘-_---_
field cage /4 DRIFT G . }
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B ‘: / \ \ \ /,-
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................................... ok 7. .o I —
..... 88ms e = / / I/r
....................... ‘/ / 7
........... s /
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3 m
\
Central electrode
3D mAnpodopia BEoNg yla TNV AVOKOTAOKEUT TWV LXVWV KOL LETPNON TNG «— s —

QAMOTIOEUEVNC EVEPYELAG/TAUTOTOLNGN POPTIOUEVWY CWHATIS WV
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. . . . ALICE
Transition Radiation Detector

electron

'] |amplitication
region

[ f | 1]
primary LU L Drift|
clusters I / | Chamber | |
entrance

window

Radiator

pion TR photon electron

HAektpoOvLa EKTTEUTIOUV PWTOVLAL y
(transition radiation) mou e et
aviyvevovtal. To ofpa amno
NAEKTPOVLA €lval HEYAAUTEPO ATIO
TILOVLOL => TaUTOTOLNON
NAEKTPOVIiWV
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Time of Flight

<%\KHV_‘ /

cathode
///)'I }ﬂL: |
7 /¥
resistive —___, I 7 ]
lat > ]
o \ | f |
W /S

anode
Readout pads
Q&Hv

Multigap Resistive Plate Chamber

Métpnon xpovou mtnong e akpifela 70 ps
=> Taxutnta cwpatidiov

Tayvutnta + oppr => pala => TauTomnoinon
ocwpatdiov



Mo kaBe cuykpouaon, BPloKOUUE ALICE

€

ALICE

Tov aplOpod twv GopTIoUEVWV
ocwpatdiwv mou dnuiouvpynbnkav

To onueio amnod to omolo mpoEpyovTal
(to onpelo TNg cuykpouong, primary
vertex r} a\Ao, secondary vertex av
TIPOKELTOL YLa Ttpolovta Slaomaonc)

To {xvoc (tpoxLd) kat tnv opun
Tnv evépyela nAektpoviwv / pwtoviwv

To €ibo¢ Tou ocwpatidiov

System: Pb-Pb
Energy: 5.02 TeV

Run 2 : kataypadoupue ~ 4 GB/second
Run 3 (petad amo to LS2) mepipévoupe ~ 1 TB /second

29.8.2022 27



pp at 13 TeV

Avadopad /clykplon yia pPb kat PbPb

*  Qawopeva Aoyw g UTtaPENG
NG PUXPNG TUPNVLKAG UANG

& .  ALICE

p-Pb at 5.02 TeV




Run:244918

Timestamp:2015-11-25 11:25:36(UTC)
System: Pb-Pb

Energy: 5.02 TeV

29.8.2022

ALICE
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&
Relativistic Heavy-lon Collision o divpetons

Kinetic
made by Chun Shen freeze-out

Hadronization
Initial energy
density

re-
e u?libr_ium ) hvdrod i
collision evolution |
t~0fm/c T ~1fm/c T ~ 10 fm/c T ~ 101° fm/c

Initial State Fluctuations Hadronization
Measurement

Thermal Fluctuations
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ALICE

[‘ewpeTpIia TNS ouykpouonc Pb-Pb
(centrality)

Nepldepelakn olykpouon
*  MeydaAn anootoon AVAUESA OTO KEVTPA TWV TIUPAVWVY
*  MiKpOC aplOUOC VOUKAEOVIWY TTOU CUUHUETEXOUV >

—_ napayovtol Alya poptiopéva cwpudtia (UKkpn

noAAamAOTNTO)

Kevtplkn cuykpouaon

e  Mkpn amooTaon AVARECSH OTO KEVTPO TWV TIUPAVWV

*  Meyahoc aplBpoc VOUKAEOVIWY TTOU CUULLETEXOUV =
nopayovtal ToAAA GOPTIoUEVA CWHATLA (LEYAAN
TIOAAQTTAOTNTO)



['ewpeETPIa TNG oUyKpouonc Pb-Pb

Katavour mAATouc orpuatog o€
nAaotikoU¢ omivOnplotéc VO

TEPLYPAPETAL LLE EVA ATTAO LOVTEAO
(Glauber

).

Centrality

0%—5%
5%—-10%
10%—-20%
20%-30%
30%—40%
40%—-50%
50%—60%
60%—70%
70%—80%

chh/dn

1601 = 60
1294 *+ 49
966 = 37
649 = 23
426 = 15
2619
149 = 6
76 = 4
352

(Npare)

382.8 = 3.1
329.7 = 4.6
260.5 = 4.4
186.4 = 3.9
1289 = 3.3
85.0 = 2.6
528 =20
30,0+ 1.3
15.8 £ 0.6

(dNg,/d7) /(N per)/2)

8.4+03
7.9 0.3
7.4 +0.3
7.0 0.3
6.6 = 0.3
6.1 =0.3
57*+0.3
51*+03
44 *+04

4+ Data

—— Glauber fit

2
2
S
<+

10000

ALICE



MoAAamAoTNTA GOPTIOUEVWY CWHATIO LWV ALICE

ALICE, Pb-Pb ,/syy =5.02TeV

o Data

— N

part

Systematic uncertainties.
Fit variance

Centrality

N, ar: APLOUOG VOuKAEOViWY TIOU CUpHETEXOLVY OTNV 0AANAETibpaon

opLOUOC TwV GOPTIOUEVWY OCWHATLOlWV OE pLa cUYKpouon
Kevtplkéc cuykpouoelg : 21400 + 1300
MNepldepelakeéc ouykpoloelg :230 + 38




EvepyeLakn mukvotnta

ALICE CMS STAR PHENIX AMPT
0-5% o 4+ -+ e o)
5-10% “+ e
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ATtO TOoV apLlOUO TwV GOPTIOUEVWY CWHATIOlWY BPLOKOUE TNV TTUKVOTNTO EVEPYELOC

15 GeV / fm3 (3 dopéEc peyaAutepn amo otL oto RHIC)

Kall TNV apXLkn Bepuokpacia Tovu cuotnuatog 30% vPnAdtepn amo otL oto RHIC

ALICE



H unAotepn Beppokpacia mouv dnpLoupynoce o avBpwrog ALICE
OepuULKA dWTOVLA, TIOU - o ALICE
EKTIE UTTOVTOLL ATIO TO MAAOUA . 2\22;(;’3?")“3_ =276 TeV
KOUQAPK Kol YyKAovoviwv, divouv Fp Ty = 304 = 11°4 + 40%° MeV
’ ' [ o ] PHENIX
nmAnpodopia yla tnv apxikn : X 0-20% Au-Au {5y, = 0.2 TeV
BepuoOKpAGLa TOU CUGTHHOTOC. N s G

Photosphere

Convection zone

~

Ch\romosphc re

1eV=11605K

150 000 dopec uPnAoTepn Ao T
Bepuokpacia 0To KEVIPO Tou NALOU T.«= 3,527,920 million deg
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Pon ALICE

Y€ N KEVTPLKEC OUYKPOUTELG, N OPXLKN OLOULUETPLO OTN YEWUETPLA TG OUYKPOUONC EXEL
OO0V QTTOTEAECHLOL AVLIOOTPOTILOL OTN YWVLAKI KOTAVOUN TWV TIOPAYOUEVWY OCWHATLO LWV

*

YriépBeon
aveéaptTnTwv
OUYKPOUOEWV
MPWTOViwV

10?
sy (GeV)

® ALICE
Y STAR

< PHOBOS
) PHENIX
 NA49

© CERES
+ E877

* EOS

A E895

¥ FOPI

"

EEEALEN TOUL
OUOTINHOTOC OOV
oUVOAO : TIOAU
TEpLooOTEPA adpovia
napAaAAnAa oto
enimedo ¢
aAAnAemtidpaong
TIaPA 0TO KAOETO
T(POC AUTO

EAAeUTTIKA pon: 2" ouviotwoa Fourier TG KOTAVOUAG
TWV OPUWV TWV CWHATOlwV
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Eva téAelo vypo oto LHC ALICE

To peyeBoc tnG EANEUTTIKNAG PONG e€apTATAL ATTO TNV TPLPN 0TO HECO Kall
xapoaktnpiletal anod to Aoyo n/s, 0mou n to LEWHOEC Kal s N evrportia.

H mtukvh UAN Tou SnULoupyeiLtal amo Tn cUyKpouon pEEL oxedOv xwpic TpLpn
(OTWC TO VEPO, TTIOU EXEL ULKPO LEWOEC) KAl OXL OTIWE TO HEAL TTOU EXEL LEYAAO
LEwoeC.

H UAn mou oxnuatiletal amno T CUYKPOUTELC BapLwV LOVTWV AVOUEVOTOV
QPXLKA VoL oUUTIEPLDEPETOL oAV QEPLO TIAAOMA. Avti yUauTo, daivetoal va
OUUTEPLDEPETAL OOV TEAELO UYPO, LE CUVTOVLOLEVN CUAAOYLKN Kivnon (pon)
TWV CWHOTLOLWV MOV TO CUVLOTOUV.

HonN eixe avakowvwBel amnod ta nepapata oto RHIC (Relativistic Heavy lon Collider) oto
Brookhaven (USA), 6rtou cuykpouovtal TUPRVES Xpuoou LE evepyela 13 popéC UIkpOTEPN

Eva amo ta 1o Beapatikd amoTeEAECUOTA A0 TA TELPAUATA Baplwy LOVTWV
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Evioxvon tn¢ mapadoéotntag (Strangeness enhancementf}ICE

Eva armo ta mpwto orpata yiot To Ao KOUApK Kot YAouoviwv

Pb-Pb at \ s, = 2.76 TeV

A Q_'+§+
O
oA

=
) relative to pp/p-Be

p:

part

Qo
o
o
=
()
=
=
«
()
bt
~
®
2
~
~
o
2
>_

Yield /(N

NA57 Pb-Pb, p-Pb at 17.2 GeV

O[] /\ STAR Au-Au at 200 GeV

AplBpog Twv owpatdiwv evog turmou ava oAnAenidpaon PbPb/<N >

AplOpoc Twv cwpatidiwy tou idlou tumou ava aAAnAentidbpacn pp/2



MNidakec adpoviwv




Artortvién twv mdakwyv peca oto QGP ALICE

O nidakag mov mapAyETOL KOVIA OTNV
emipavela ano 1o QGP €xeL peyaAn
EVEPYELO EVW €KELVOC TToU Slaoyilel To
QGP amoppodlEtal kat okedalstat amnod to
TIUKVO LECO XAVOVTOC LEYAAO LEPOC TNG
EVEPYELAC TOU

0-10% central




To puotnpLo tou J/W

J/W Bp€bnke to 1974, oxedov ouyxpovwc, oto Brookhaven (ouykpouoeLg
NMPWTOVIiwV-TtupAVwV) Kot oto SLAC (cuykpoUoeLg ete)

SEoULO KATAOTOON EVOC C KOUAPK Kol eVOG ¢ (avtl) kouapk (pala 3 GeV)

Ta SU0 «avTiKeipeva ou anoteAouyv to J/W ocuvdEovtal AOyw TG LOXUPNG
aAAnAentidpaonc

Méoa oto MAAopo Kouadpk Kal yAouvoviwv (QGP), Aoyw tou peydAou aplBpou
eAeVBepwV dopTiwv Xpwpatog mou anoteAouv 1o QGP, n cuvdeon Twv ¢ KOLAPK

Kol ¢ (avtl) Kouadpk yivetal aoBeveatepn, To {evyaptl amoouvtiBetal kat to J/W
etadaviletal (Debye screening)

Napatnpeitol eEAdTTwon Tou ohpatog amno to J/W
(Ta tpolovTa amno Ti¢ SLaomAoEL Tou, Kuplwc J/W -> puu kat J/W -> ete)

To OO0 EAATTWVETOL TO OMA EXEL VO KAVEL e TN Beppokpacia tou QGP

ALICE



To puotnptlo tou J/W %{%
ALICE
* Y& TOAU KEVTPLKEC

® ALICE (Pb-Pb Vs = 2.76 TeV, 2.5 <y <4, pp 0 global sys. +12.5% O'UVKpOL')O'E LG éXOU HLE
® PHENIX Au-Au V's = 200 GeV, 1.2 < |y| <2.2, p> 0 global sys. +9.2% avavévvnon TOU J/Lp

* AUo dalvopeva ou
ouvaywvidovtat

* EAdttwon tou J/W Adyw
aAAnAentidpaonc pe to QGP

* Anuoupyla noAwv J/W
AOYW TOU peyaAou aplBpou
{EuyapLWV C — AVTL-C TTOU
SdnuLloupyouvtal AOYyw tNG

TEPAOTLOC EVEPYELOC TNG
Raa Nuclear modification factor oUyKkpouong

Juykpivoupe tov aplBuo twv J/W mou napatnpoUpE 0 CUYKPOUOELG LOAUBSOU pe Tov
avtiotol o aplBuo og cUYKPOUOELG TipwToviwy (0mou dev €xoupe QGP).




ALICE

AvofaBuion tou ALICE kata tn dtapkela tou LS2, yia to Run3

avENUEVN dwTEVOTNTA TWV OECUWV
TIEPLOCOTEPEC CUYKPOUOELG
LEYAAUTEPN OTATLOTLK



Katwvouplo cvotnua kataypadnc yvwv (ITS) pe 7 otpwpata ALICE

7-layer geometry (23 —400mm), |n| £1.5)

10 m? active silicon area (12.5 G-pixels)

Pixel pitch 28 x 28 um?

Beam pipe

Spatial resolution ~5um
Power density < 40mW / cm?

Material thickness: ~0.3% / layer (IB)

Maximum particle rate: 100 MHz / cm?

KaAUtepn SLakpLTikn Lkavotnta
Avvatotnta avixvevong mio BpaxuBlwv cwpatdiwv



Kawvouptlot BaAapot yia to dtafaocpa tov onpatoc amo to TPC

OUTER FIELD
CAGE

CENTRAL HV
ELECTRODE

ENDPLATE

GEMs : Gas electron multipliers

Oa eAattwOeL 0 vekPOC Xpovog tou TPC
Avvatotnta avixvevonc 50 000 cuykpouoswv/sec

INNER FIELD
CAGE
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KalvoUplo cuotnua Kataypadng Lyvwy yLol To GacaTOUETPO TWV HLoVIwV ALICE

MFT : Muon Forward Tracker

5 &lokoL armo aviyveuTEC TtupLtiou mou Ba avénoouv tnv akpifela otnv eVpecn Tou
OnNUELOV IPOEAEVONC TWV ULOVIWV



Read-out Architecture

| Beforelsz | __RUN3

Luminosity 10 cm? st 6 x 107 cm?s?!
Collision rate 8 kHz (PbPb 50 kHz (PbPb
Max Readout rate 500 Hz (PbPb) PbPb: 50 kHz

pp & pPb: 200 kHz

» Several detectors will have continuous readout to address
pileup and avoid trigger-generated dead-time.

* Online/Offline (02) Facility: to reduce recorded data
volume by doing the online reconstruction.

* Common Readout Unit (CRU) of 02: tasked to perform
data concentration, reconstruction and multiplexing.

CRU FPGA Board:

50 kHz (70 MB/event)
3.3 TB/s

CRU

50 kHz (1.5 MB/event)
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Shutdown/Technical stop

Protons physics

Ions

Commissioning with beam

Hardware commissioning/magnet training




AVTL CUTTEPAOLOTOC

OL cUYKPOUGELG BaplwVv LOVTIWV NON T MPpWTA XpovLd
Aettoupyiag touv LHC emiBeBaiwoav ta anoteAeéopoata 10
Xpovwv €psuvac oto RHIC, kat édwoav Kavoupla
amoteAEoHATA

H avénuevn pwtewvotnta twv deopwyv tou LHC aro to 2022
KOl LETA OE OUVOU OO ME TIC avaBabuLopeveg embOoELG TOU
ALICE avapevetol va SwoeL auEnUEVN aKpiPELD OTLC LETPNOELC
KOl KOLLVOUPLOUC TPOTTIOUC LEAETNC TNG CUMTIEPLDOPAC KOL TWV
LOLOTNTWYV TNE MPWTAPXLKACS UANC TOU GUUTTOVTOC

20C EUYXOAPLOTW TIOAU

ALICE



https://alice.cern
http://alice-collaboration.web.cern.ch

Journey of the beams into the accelerators chain :
http://cds.cern.ch/record/1228924

CERN in 3 MINUTES an introduction to CERN http://cds.cern.ch/record/986165

ALICE: Voyage inside the core of matter http://cds.cern.ch/record/1018975?In=en

Flying over ALICE :
https://www.youtube.com/watch?v=yWBWzIUCNpw

Visit ALICE : write to alice-visits@cern.ch

My email : despina.hatzifotiadou@cern.ch



