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e Intro: ALICE Philosophy and Setup

* Detector Examples:
e SSD

e Time Projection Chamber

e Material Budget

e Particle |dentification



ALICE Philosophy

e specific requirements for quark-gluon plasma studies

e measure particles originating from thermal system:
* measure at relatively low momentum
e weak B-field, low material budget!
e (representative) sampling of distribution possible
* N0 hermeticity required
e measure strongly interacting particles (hadrons)
e good particle ID for hadrons
e triggering often not possible

* mix of triggered and untriggered measurements
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Central Barrel Detectors |
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Forward Detectors

acceptance acceptance

GEICCIOF n © position technology main purpose
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Silicon Strip
Detector

e 2 layers of Si-strip detectors
e total = 2.6x10° strips
e strip pitch 100 pm

e 2 outer layers of the total of
6 layers of the ITS

 puilt in Utrecht/Nikhef

e together with Strasbourg,
Trieste, Helsinki, Kiev/
Charkov, Nantes, St.
Petersburg






Time Projection Chamber

e large gas-tilled drift volume

\‘y\“ 0 * low material budget: 3.5% Xo
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e good dE/dx measurement

ELECTRODE

merreo @ UP tO 159 samples per track

ENDPLATE

* large data volume

e ~25MB/event in minbias Pb—Pb
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Time Projection Chamber

* E-field parallel to B-tield

e clectrons drift to endcaps

e measurement of charge by MWPC
with pad readout

e disadvantages:

charged particle

e slow detector: 100us drift time

* risk of space charge accumulation
through ions

e gated operation of MWPC

e Nneeds extreme care with calibration,
good knowledge of E-field
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Material Budget
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distribution of material can be checked
with vertices of photon conversions
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Material Budget

x1 0'3 -~ 'S T T T 1 T 1 T 1 L I Y B B R B
.S 7&\ - ‘ [ — [ — ‘Ta‘ 1 [ — ‘Dat‘a T T 1 T J[ 2 |z Data
Q. 7] —_ MC converison candidates n B " MC converison candidates
[ 3 3 MC true converison 7 | g I MC true converison |
£ b4 > ? MC true n° Dalitz . I ! MC true n° Dalitz
0.35|s o 5 ] > 77 MC true 1 Dalitz m M | ‘ ! 73 MC true 1 Dalitz
jﬁ’ % © CIEJ g, MC true Combinatorics : '|‘ ! i I L MC true Combinatorics —
= g = 8 — H i I it { I
= @ s 5 s e - O A e L |
L = ] |
0.30 s £z § © ] 104 i '
- L | |
— (/7] 9 ™ q:, 2 — - o H L [ |
— + 0o 0 £ £ i -2 [ '
0.25 L 5 @ 9 %) o — - 8 2 | |
" - o °>", 0w n o o ALICE Performance _| 8_ "l D b ALICE Performance
B = 3 - ~ pp@\Ns=7Tev  _| & 2 | \ pp@\s=7TeV  —
-4 > 10™ May 2011 | = | | | 10" May 2011
|| N Phojet LHC10d | R g % ; | | Phojet LHC10d
] Q |
02011} 3 2 - &zl | |
H /2] n ] & f g l
_| | —
] a 8\ | 3
0.15 —] + 2} o _—
— P E L > ]
_] g O [ o)) _|
© £ =2 |
5 3 £ 8 N
T 2 S e I"A"'uwhhk _|
0.10 ] N 5 ) A
L — (o) o g 8 = ), 3 —
3 - o % © - I:: i Tl i
- 2 - w 3 4 @ @ " R Mo -
- S - % I g = S )
0.05 o . - & £ E 3
. Kk a | o Aa O (&) (6] Ih =
= 0 0 a a o i
<1 — n o0 = = = H
[ ot r——— L N T R I ' B S SRR S L* ‘
0 20 40 60 80 100 120 140 160 180 40 60 80 100 120 140 160 180
R (cm) R (cm)

material budget well understood
total material for r < 180cm: =12% Xo
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Background Rejection

e example of usage of track impact parameter

e large DCA for secondary protons from material

e crucial for clean PID at low pr



Particle |dentification



TPC dE/dx

Pb-Pb, 2011 run, s, =2.76 TeV negative particles
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e clear separation from specific energy loss (Bethe-Bloch)

at low momentum
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e time of flight
measurement with
multi-step resistive plate
chambers (MRPC)

e extend momentum
range of PID from TPC



HMPID PID
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e measurement of ring diameter of Cherenkov rings

e complementary PID at high momentum
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e simultaneous identification
from TPC dE/ax ancsiels

e very powerful for heavy
(exotic) fragments

* ¢.g. antinuclel, also
(anti)hypernuclel



counts
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Combined PID
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from TPC dE/dxéaneNlSis
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e very powerful for heavy
(exotic) fragments

* ¢.g. antinuclel, also
(anti)hypernuclel

* heavy-ion reactions best
aboratory for heavy anti- or
nypernuclel

e £.9. use for test of C-
symmetry
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no pions, TPC
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.10.
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e excellent PID for hadrons

e good PID also for electrons at
low pr

* here only TPC, no
discrimination power
from - TeR

e further improvement possible
from TRD

e detector completed only in
recent shutdown



IL|m|ts of PID
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Other Examples of PID
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summary

o ALICE detector optimised for low pr probes and
particle identification

e low material budget

e good and redundant PID for hadrons
e detector philosophy implies
* Imited acceptance
e [ow event rate (but high data rate to tape!)

e significant fraction of non-triggered running
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