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Outline

ALICE detector highlights for heavy flavour physics
* Physics motivations

¢ = hadrons: D mesons exclusive decays: D°,D*,D.*,D™*

Note: for J/1 see L. Bianchi talk

c,b 2 muons

e Conclusions




The ALICE detector: some highlights for this talk
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Heavy-flavour in pp collisions @ ALICE

* test pQCD NLO in a new (and increasing) energy regime t
. . ¥
* pQCD generally more predictive for beauty than for charm \
* ALICE can complement CMS/ATLAS/LHCb data at low p, 3.0l .
8
* low p, allows to explore PDF at low x £
. . see Y. Pachmayer talk at this &
* (and... an essential baseline reference for PbPb ) conference %
ATLAS-PHYS-PUB-2011-102(2011) CMS, arXiv:1011.4193 ¥
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Mass Variable Flavour Number Scheme computations
(FONLL) M. Cacciari, M. Greco and P. Nason, JHEP 9805 (1998) 7

yANL I lelt (GM-VFNS) B. A. Kniehl et al, Eur. Phys. J C41 (2005) 199
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See also LHCb D mesons
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Exclusive hadronic decay channels: detection strategy

DO > K-t (B.R. 3.87+0.85%) || Identification of secondary vertex (D° ct=123 um, D* ct=312 um)
D* 2> K'w*x* (B.R.9.1310.19%) 4}

D*> D°x*  (B.R.67.7+0.85%) ombinatorial background reduced via secondary vertex and PID
D.*> ¢m* (B.R. 2.32+0.14%)

Invariant mass analysis

Mlplmum bias trlgggr: DO —K-TT* as example.
1 hit on SPD or two rings of the VO yd
forward scintillator detectors

- covers 87% of inelastic cross section
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D meson spectra: results at 7 TeV
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D meson s

pectra: resu
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Total charm cross section

uncertainty due to LI I 1 1 L IIITI T | L IIIII L 1 LB lllll
extrapolation in the full o) e ALICE fotalunc) 1
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Note also ALICE result on bb at Vs=7 TeV production (via J/lp):

o(pp — bb + X) = 244 + 64(stat.) T30 (syst.) "7 (extr.) ub

ALICE arXiv:1205.5880

for J/y see L. Bianchi talk




And more...: D," and A_
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HF decays: contribution to the inclusive lepton spectra

* both charm and beauty have B.R. = 10% to

-
) - single electrons or muons = a way to
' measure ¢ and b production
/ﬁ e again a channel where it is possible to
\ o explore low p, region for ALICE

M * key reference for PbPb collisions
?x

¢
“A
-
DO/\ Some references for electron spectra and heavy flavours:
:
W . ISR 52.7 1.6-4.7 Phys. Lett. B53 (1974) 212
" SppS (UA2) 630 0.5-2. Phys. Lett. B236 (1990) 488
Tevatron CDF 1960 ( 7-60 ) Phys. Rev. Lett. 71 (1993) 500
RHIC PHENIX 200 0.3-9 Phys. Rev. C84 (2011) 044905
RHIC STAR 200 3-10 Phys. Rev. D83 (2011) 052006
7June 2012 - PLH| LHC ATLAS 7000 ( 7-26 ) Phys. Lett. B707 (2012) 438




Heavy Flavour Electrons: detection strategy

Complement TPC track selection and dE/dx analysis to make e-ID

iy
(=]

TPC GE/dx - <TPC GBI (0 g isc)
oo O A N O N A O @

3x10” 1 2 3 4 5678
p (GeV/c)

v

use TPC+EMCAL
use TPC-TOF(< 4 GeV/c) and

TPC-TRD-TOF (> 4 GeV/c) 7 TRD modules in 2010 (11 in 2011)
2 EMCAL modules in 2010 (5in 2011)

7 June 2012 - PLHC 2012 P. Antonioli 12



TPC-TRD-TOF analysis

ALICE, arXiv:1205.5423 AL

ICE, arXiv:1205.5423

~ After TOF PID
Numboer of tracklets = 6

U
TRD electron likelihood
o
q

3x10" 1 2 3 4 5678 3x10" 1 2 3 45678
p (GeV/c) p (GeVic)

After applylng TPC cut: ALICE, arXiv:1205.5423
v" TOF 30 cut allows pure selection up to p = 4 10
GeV/c
v’ above 4 GeV/c applied TRD cut momentum
dependent on electron likelihood (efficiency !
kept at 80%)
= 107
remaining hadron contamination o Gorv [ ﬁ%’jgfﬁ
ﬁ less than 2% SN e,
3x10° 1 2 3 4 5678

7 June 20 p (GeVic)



EMCAL analysis and inclusive spectra

ALICE, arXiv:1205.5423

-
b

Pb scintillator sampling E 4 Gevic <, <5 Gevic
calorimeter psf —* cata

[ e it
LIy 3'}9\0&]

" background
20~

-

- pp, fe=7TeV

TPC track matched with EMCAL energy 15
deposit for tracks with p.>3 GeV/c -
* ratio of E/p measured for these tracks

Counts
3

mean = 0.96 = 0.006
o =0.059 + 0.004

* Gauss + exp. function fit 5
T 1 112 13
Ebp

e
g '. inclusive (e"+e )2 B
* hadron contamination subtracted statistically 8wk o 4~ TPC-TOF, lyl<0.5 1_$
 TPC+TOF and TPC+TRD+TOF analyses agree at g E ~4- TPC-TRD-TOF, lyl<05 §
1-4 GeV/c 8 10°F \ - TPC-EMCal lp06 - 7
- - 15
 note TPC+EMCAL is larger due to different ~’§ ] %
material budget = more photon conversion g °
e systematic uncertainties studied varying - §
selection cuts (TPC+TOF 8.5%, TPC/TRD/TOF H

25%, TPC/EMCAL 20%)

7 June 2012 - PLHC 2012 P. Antonioli
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3)
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10"

Background cockta|I and electron spectrum
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[ cocktail systematic uncertainty
[ inclusive electron systematic uncertainty
T total systematic uncertainty

Data/FONLL

8
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—4— ALICEc,b—e
—— FONLLc,b—e

PEETT BT IR T

ALICE, arXiv:1205.5423

pp, Vs=7TeV, lyl <0.5 ]
additional 3.5% normalization uncertainty ]

FONLL in agreement with data
within uncertainties

7 8
P, (GeV/c)

Dalitz decays of light neutral mesons + vy conversion = from ALICE data + m, scaling

K-> emv
dielectron decays of quarkonia (J/W, Y)
e from partonic hard scattering (incl. prompt y)

- negligible due to selectlon cuts
—> from ALICE and CMS data
- NLO pQCD (PDF: CTEQ6M FF:>GRV)



Heavy flavour electrons

ALICE, arXiv:1205.5423
ATLAS, Phys.Lett. B707 (2012) 438

—~ 10'F

FONLL sys. unc. estimated varying
parameters as per ccbar cross-
section (plus 4.5<m,<5.0 GeV/c?)

p—y
Q
w

—
Q
R
LlLlls

Within uncertainties FONLL agree
with data, note how theor.
uncertainties grow at low p,

1/(2xp) d’ol(dp dy) (mb/(GeVie)

: 4 lllllJ

10°®

nice complementarity: ALICE
takes most of the total o, ATLAS
extends up to 26 GeV/c!

pp, Vs =7 TeV

—+— ALICEc,b—¢
- —&— ATLASc, b—e

| 'lllll_‘ 1 llll;].l 1 lllllli

FONLLc,b—e, lyl <0.5
FONLLc,b—e, lyl c2excl. 1.37 <yl <1.52
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1
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ldentify the b contribution: impact parameter

rec. track

Primary
Vertex

1/2xp, d’o/dp_ dy [mb/(GeV/c)?, lyl<0.8

B

X

dn: Transverse impact parameter
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Impact parameter analysis to extract o(B—>e+X)
exploiting (ct)gz =500 um

o 10°E
Q@ -
:u‘é T PYTHIA, pp, fs=7TeV, lyl <0.8 + b(—c)—e
i ——Cc—e
. oy Dalitz/di-electrons
1 § .::,p.:'". conversion electrons
- n':. .‘:" .
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analysis in progress:
—better understanding of MC vs data
of the impact parameter distribution
—reducing syst.uncertainty at low p,
Antonioli 17



ldentify the b contribution: e-h azimuthal correlations

21.6 e
HF-decay electron / = 3.5<p, <4.5GeV/c

hadron correlation pp ¥5=2.76 TeV

- 1.2 EMCal Trigger Events
show broader Infl <0.7

Small do

PERFORMANCE

. . . 1
distribution for beauty 2 15/05/2012
. x2/ndf = 1.295351
due to its larger mass 0.8
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Heavy flavour decay muons at forward rapidity

Hadron punch through

- ALICE u spectrometer 2.5<n<4

s h — .
% 1055 - pp ys=2.76 TeV, PYTHIA Perugia-0
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* p,>2GeV/cto reduce background

e decay u dominant background,

* Background subtracted using MC (PYTHIA and
PHOIJET): main contribution to systematics: 13%

/»’x‘-mﬂ‘ TR (model) + 5-20% (transport)
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Outlook & conclusions

wide range of results obtained by ALICE in pp for heavy flavours at Vs=7
and 2.76 TeV

within uncertainties FONLL and GM-VFNS describe well data

low p; reach (down to 1-2 GeV/c) and PID capabilities allow ALICE to
complement HF results of other experiments at LHC

reference baseline for PbPb studies achieved 556 1fs PRIBIMERTE (R &8 e

conference

J/p in pp at ALICE (including polarization) see L. Bianchitalk at this

conference

heavy flavours in pPb collisions: will allow study of initial state effects and

PDF nuclear modification
making good plans for 2012 pPb
beams: see ALICE talks at..
PLHC2013 ©



