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The ALICE detector (Run 2 configuration) Physics Motivation Analysis approach
The ALICE detector is specifically designed to study heavy-ion collisions O Heavy-quark production represents a stringent Main goal.
e Central Barrel: reconstruct dileptons at mid-rapidity -> |y| < 0.9 test of perturbative QCD (a_ < 1 due to their large evaluate the ¢ and BB cross-section in the
° ' idity - masses) [1
e Muon Spectrometer: reconstruct dileptons at forward rapidity -> 2.5<y < 4 q me)agu]rement of heavy-flavor (HF) rapidity region 2.5 <y <4, comparing the
Muon Spectrometer production in pp is a mandatory reference for dlmuontlr?varlant majs (m) andl fT dlsltrchbutlons
Front Absorber: reduces the particle rate studies in nuclear collisions where a quark-gluon with corresponding signal templates
@ coming from the interaction point, filtering out plasma (QGP) is produced [2]
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, . d New approach in ALICE to investigate the heavy-quark > F ALICE Preliminary, pp Vs = 13 TeV
Tracking system: used to reconstruct muon production in pp collisions: explore the region m >4 GeV/c* < | 2% Y <40 E
tracks, consists of 10 cathode pad chambers = ]
arranged in 5 stations - p*y” production in the continuum region 4 <m, < 9 GeV/c? D E
Dipole magnet: provides a magnetic field integral MERL el 19 SEmlEpomic Ceceys o | 0 —
of 3 Txm => HF hadrons: from the ® ok ik P .
Trigger system: located after an iron wall, consists of 4 RPC planes hadronization of r - oa® e e
\ arranged in two stations ct and bb pairs [3] @4 Ao>é> Iiﬁiii;*?\a-"" e =
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=> Light mesons (r/K) pairs é...ﬂi...|..,.|....|....
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Charm cross section 4 RLUltS (combinatorial background)
2 - ALICE Preliminary ] % The charm and beauty differential cross sections
= 10k E have been evaluated from: 1
5 "9 op (513 Tev § 1. Data sample & analysis steps
B | == == I Nca/bz}f“ pp collision dataset collected at+/s = 13 TeV in 2018 (Run 2)
b 10°F —= E meas pp , MB data PYTHIA
© cc/bb /dyz b<y<d — cé/bISPYTHIA X dacé/bé /dy 2.5<y<4 .
| - N s v/ Muon/Dimuon cuts: |
10° F E S — L 2.5 <n <4 corresponding to the spectrometer acceptance
: FONIT GTEGE spen polii: rofectsd : < The results are compared with dielectron L matching of a track reconstructed in the tracking chambers with a track
10L i ot | _ measurements @13 TeV* [5] and with FONLL reconstructed in the trigger system with p. > 0.5 GeV/c
2 - Tot. o (M. p. _)PYTHIAS fit E : : : : :
: unc. scale ST : calculations [6] L cut on the distance of closest approach to the primary interaction vertex
N _ (Mo, p_ . ) PYTHIAS fit ] , ,
1L - Ezg g1dafss g Phys. LeTti(.e eB788 (2019) 505 . * Update of ¢,c -> e*e” will be released soon, with an updated BR L 2.5< ypp < 4 to match the spectrometer acceptance
ol b b v s by s by v e by by Iy
4 3 2 _1 0 1 2 3 4 % Good agreement with FONLL v/ Analysis steps:
y 1. Dedicated MC to simulate different u™u™ sources above m, = 4 GeV/c?
C l . 2. Creation of a cocktail based on the HF u"u™ sources as provided by
& 1g8 TP Loncuusion. PYTHIAS [4]
i; = ALICE Preliminary : | \ 3. Simultaneous fit of p_ and m data distributions with the template
© pp, Vs =13 TeV % First measurement of charm and beauty built as the superposition of the p*y™ <- c,c and p*u<- b,b PDF
o 102 E - cross sections at forward rapidity with
'8Q : : ALICE from the dimuon continuum region
10 _ N ¢ Results in good agreement with .
" FONLL CTEQS theoretical calculations (FONLL), providing 2. Template creation
unc. tot. open point: reflected a complementary measurement w.r.t other
1 URG. SB5(5 o (M p ) PYTHIA fit \ ALICE results at mid-y ' Minimum Bias production
: unc. mass (Mg P ) PYTHIAG fi 1 48M events with PYTHIA8 with Monash tune
1 unc. pdf " Phys. Lett. B788 (2019) 505 Future prospects: = study the contamination from LF-> p*u~and mixed LF,HF -> p*p-
10 e L e L3 < Obtain HF templates with NLO MC
b - = i ) e :
4 3 2 1 0 1 2 3 4 generator (POWHEG [7]) .Dlmuon per p-p collision: distributions normalized to the number
y of simulated events N_
Beautv Cross Section ’:’ StUdy pOSSible COntribUtiOﬂS in T T r T T [ T T T T [ T T T T [ T T T T _]
from Drell-Yan process — - both Y produced — PYTHIA8 Monash Tune, Norm. to Ng,= N, + Np |
. by HE d . — Reconstructed utu-, 2.5 < ¥ 4.0 —
;‘_Q-\ N et '_' '.' R 3, Data Anal!S'S y ecay 59 —e— WU « Sum HF (incl. resonances)
3 107 g~ ALICE Preliminary E = u*u <-LF: both py produced by LF decay ' P
S [ppis=13Tev Total Fit Data i = p'p <-LF,HF : one p from HF, the other p y G e PR s
105 . - P B L L L L L L LI L L a '
y 10 = Reconstructed ptu- = 2 104 & ALICE Preliminary ol from LF
= m « WU CC = = = =
§ 10_6;;3Tw_<10(3ueV/c e P < b _; S _55 pp, Vs =13 TeV Total Fit Data 5 i} T T Tt
© = 25<y, <40 e W <G = B 0 o e sticted o E S 10° ¢ ALICE Simulation, pp Vs =13 TeV 3
o7 B M S gsl4<my, <9GeVic? i i D N 8 y PYTHIAS Monash Tune, N, =2 -10° -
.............................. § § 2'5<ywu‘<4'0 L § %_
e 1 T T oo - 107E v E 3 10°
C T 108 ................. . = 10°
10—9=_ ............ =1 | 8 e, el TS +—'E . . . . .
S | | || | = e, b = || High statistics HF-enriched productions:
e e e e e e e b g 1y fopdap gy Ly g o o S T e, T 'y | i - 4 2 ] .
5 [ ) e 2 : = o -« Sum HF ek 1 | 200M events with PYTHIAS
PR _ o _; L e e cc | 1 | = triggered by the production of a pair of HF quarks,
gé L i e LT e e L S EED SRR S DULETRE _+'_j ST NI I S S EE i i W W W= ] +N+u_<_b,b("nC|UdeH<—C<—b) ; Withatleastadecaypintheacceptanceofthe
O - : 1.5 N - —*— u'u «c,b (include p « ¢ « b) . ‘ tor
- | spectrome
05 - g 48 [ e 4 > els zla 110 THEY 116 1I8 20 P
4 4E 5 55 6 6.5 7 7E 3 85 9 8 S {1 e rasgeansse- FCPEPLTPPCPEPErPRRroer. L on T PRV E R P TR ETREP PP i b (GeV/c)
m,.. (GeV/c?) > ! _
_— 8 [ h = u*u <- c,c : both py produced by prompt
% Estimation of the charm and beauty yields by 0 1 2 3 4 5 ® 7 8 9 10 charm particles decay
performing a simultaneous unbinned fit to the —p(GeWC) = u*u<- b,b : both u produced by beauty particles
: SRR R - > PYTHIAS8 predictions above m = 4 GeV/c’: :
m and p. dimuon data distributions using the HF templates decay (include non prompt charm component)
> Kinematic region of the fit: 4 < m,, < 9 GeV/c? and p; <10 GeV/c o Negligible contribution from the mixed = u‘y <-c,b:one pfrom prompt charm
> HF-mixed contribution fixed to the 4% of total number of dimuons as per PYTHIA8 simulation LF-HF and LF components particle, the other y from beauty particle
o p*u” mainly produced by b decays (include non prompt charm component)
Good agreement between the fit and the data in the m and p_. region studied o HE-mixed contribution is small
\ (slight underestimation at high-p_) S
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