ALICE (A Large lon Collider Experiment) is the dedicated heavy-ion experiment at the LHC.
Goal: study the properties of nuclear matter at extreme conditions of high temperature and density.

The study of heavy-flavour particles (i.e. containing charm and beauty quarks) is important in several collision systems:
» pp: test of pQCD In a new energy domain and reference for A-A
» p-A: quantify Cold Nuclear Matter (CNM) effects
» A-A: heavy quark pairs are produced at the early stage of the collisions
-> sensitive to the full evolution of the hot and dense strongly-interacting medium

v" medium-induced gluon radiation: AE « a.C.GL? = gluon radiation of heavy
guarks is suppressed (Casimir factor, “dead cone” effect!l])

Need to compare
AEg > AL > Ak [ RaA(T0), Raa(D), Raa(B)

where Rpp = - dc}fT IS the nuclear modification factor
<Ncol1> pp
dpt
v" initial space anisotropy transferred to momentum space -> quantified by PR S
the second term of the fourier expansion: elliptic flow (v,) o
dN N, i
a0 = (1+ 2v;cos(p — ;) + 2v,cos[2(p —W,)] + -+ ) {f,gi‘;‘m

vV, > 0 - heavy quarks take part in the collective expansion of the
medium - study their degree of thermalization

v gquarkonia dissociation in the QGP via Color Debye Screeningl?l-> Regeneration mechanisms can
counteract suppression at LHC energies!34]

’ Interesting results obtained from the pp, p—Pb and Pb—PDb data collected so far, but there are still ‘,
: open points = need for an upgrade to improve resolution and statistics for Heavy-Flavour |
| Mmeasurements = Main targets: :
: v achieve a recorded Pb—Pb luminosity L;,> 10 nb-! (about 10* min. bias events) as well as pp and :
: P—PDb reference data needed for Pb—Pb analyses |
' v improve vertexing, tracking and read-out rate capabilities ,I
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New ITS layout

» 7 cylindrical layers of
Monolithic Active Pixel
Sensors (MAPS)

» Coverage:
v |nl <1.22
v’ 22 <r<430 mm
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Design goals of the new ITS:
» Improve impact parameter resolution by a factor ~3 (5) in ro (2)

v’ get closer to the IP: first layer at ry = 22 mm (currently 39 mm) and beam pipe radius r,, = 18.2 mm
(currently 29 mm)

v material budget minimized: 0.3% X, for the three innermost layers (currently 1.14% X,)
v smaller pixel size: o(20um x 30um) (currently 50um x 425um)

» Improve tracking efficiency and p; resolution especially at low p+: increase number of layers to 7 (currently
6 layers) and granularity

» Fast readout: up to 100 kHz in Pb—Pb, up to 2 MHz in pp (currently 1 kHz in Pb—PDb)
» Simplify maintenance allowing insertion/removal of detector components

Other ALICE central barrel readout upgrades:

» Upgrade of the Time Projection Chamber (TPC) (replacing MWPCs with micro-pattern gaseous detectors
+ upgrade of read-out electronics)

» Read-out electronics upgrade for Transition Radiation Detector (TRD) and Time of Flight (TOF)
» Online systems upgrade

Perspectives for heavy-flavour measurements in ALICE with the /j
upgraded Inner Tracking System ’
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Heavy-flavour measurements in ALICE
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At central rapidity:
» Tracking made by ITS+TPC (+TRD)

» Particle IDentification

~ Central barrel,
|n|<0.9
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ﬁeavy-flavour decay channels\

currently addressed in ALICE:

D - K n*,Dt - Kt nt

D.,” - K'K*n*, D** - DOrt*

MUON ARM
- Front absorber

- Dipole magnet
- Iron wall
- 2 trigger stations

- 5 tracking stations |

A" - pK™m, AT - pKs® (pp only)
=4 J/¢ - ete’,B>J/U+X,D/B-oe+X

/U, W(2S), Y, Y(2S) - wHu-
D/B - p+X /

-SPD

ITS =
Tracking, (3 SDD

T\ | Vertexing, ||~
L N SSD

v combination of energy loss measurements in the TPC and time-of-flight from TOF

v further for electrons: transition radiation signal from TRD; EMCAL used for both triggering and PID at
high py

£

1 Heavy flavour measurements rely on ITS @

» Excellent impact parameter resolution at low p; (~ 65 ym for pr =1 GeV/c in Pb—PDb) thanks to the two
layers of silicon pixel detectors (SPD)
v'open heavy flavour: analysis based on secondary vertex reconstruction (mean proper decay length
cr ~ 123 ym for DY, ¢r ~ 312 pm for D*, cr ~ 59 uym for A,) - tracking and vertexing precision crucial
v'quarkonia: measurement of non-prompt J/AJ coming from beauty hadron decays
Detector performance studies and timeline
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ITS UPGRADE PROGRAM
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| Completion of | Production, . l

: , Installation
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ﬂPrompt D meson R,, and v, will be measured with
high accuracy down to p+ =0

Expected performance for heavy-flavour measurements IG
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» A. measurements will be available for the first time Current, 0.1nb™! Upgrade, 10nb™!
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