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Heavy flavour production at LHC in p-p collisions I%\
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* Factor 2 uncertainty in NLO nwz? o oo ol
predictions 10k o ]
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@ Normalization for Pb-Pb HF yield S " @ revy

Mangano, Nason, Ridolfi, NPB373 (1992) 295.
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Introduction on Heavy Flavour physics

Heavy flavour production at LHC in PbPb collisions @

Pb-Pb

AN

@ ALICE «» Heavy lon experiment!
@ Non-photonic electrons suppressed at
RHIC

* but not possible to separate c and b

@ In a Quark Gluon Plasma p; distribution
of quark soften due to energy loss
@ Energy loss predicted to depend on
quark mass 2

* factor 5 suppression for charm
* Smaller suppression for beauty ~
heavy-to-light ratio enhanced
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C.Bianchin (Universita and INFN - Padova) HF production in p-p at ALICE-LHC

workshon

April 11-15, 2011 4 /21



A Large lon Collider Experiment )

Tracking
Dipole

"
PHOS
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ALICE detector and performance

Heavy Flavour at midrapidity (1)

%)

ALIC
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ALICE detector and performance

Heavy Flavour at midrapidity (1) 56

D

Tre-

@ D — hadrons
7 D> Krn*
7 DY - K ntnt
2 D' Dr,
4 Df - K-K*r*
4 DY K rtnrnt
4 N —»pKn*
@ Invariant mass analysis

@ Displaced secondary
vertex reconstruction
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ALICE detector and performance

Heavy Flavour at midrapidity (I1)

9

1‘ -

@ c/b — electrons

dc/b->e+X
U bs>c—oe+X

e Background subtraction
from inclusive e p;
spectrum
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Heavy Flavour at forward rapidity £

:

ALIC

e c/b— single
muon
4 c/b—-p+X
a4 b—c—pu+X

e Background
subtraction from
inclusive single-p
P spectrum
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Tracking and PID performance
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50/ g, .
: LT @ Impact parameter resolution
o : o w’ prgvided t_)_y Inner Tracking System
P, [GeVicl (pixel radii = 3.9 and 7.6 cm):
ALICE Performance 12/10/2010
@ p+p at\s = 900 GeV (2009 data) -> ~70pum at 1 GeV/c
@ Many detectors with complementary
PID capabilities:
8 -> D — hadrons: Kaons
7

identification with TPC & TOF ~
rejecting bkg at low p;
-> ¢/b— e+ X: Hadron rejection
PRV and e identification (TPC+TOF)
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HF at midrapidity D mesons in hadrons

D mesons in p-p collisions at LHC (%;)

-

@ ~ 800 million minimum bias triggers collected, ~ 100 million

(~ 1.4 nb™!) minimum bias used in the analysis presented (optimal
calibration)

An a |ySis Strategy PP VS = 7 TeV, 1.4x10° events, p:?" >2 GeVie

D

ALICE Performance
13/07/2010

@ Invariant mass analysis of the
fully reconstructed decay
vertices
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Entries / 10 MeV/c?
2
8

)
=3
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Mean = 1.867 + 0.001

o Feed-down from B decay
— Using pQCD (FONLL) so far
— Data-driven method (impact &
parameter) when all the stat
will be available

400~ sigma = 0.014 = 0.001Significance (2 6) 21.3+ 1.2

S (20) 1486 + 82
B(20) 3380+ 32

=3
PWG3-D2H-011

| I | I | |
77475 18 185 19 195 2 205
Invariant Mass (Kn) [GeV/c?]

e Correction for efficiency (reco, acceptance, analysis cuts, pid. .. )

@ Normalization of the corrected yield to the cross section
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HF at midrapidity D mesons in hadrons

D meson cross section

D", D and D*

oss section in p-p at \/s=7 TeV
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HF at midrapidity

D meson cross section

D mesons in hadrons

el

D° D* and D* cross section in p-p at /s =7 TeV
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ALICE Preliminary

@ The measurements are well described by pQCD predictions FONLL

@ Extension at lower and higher p; expected with increased statistics
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Outlook for D mesons analyses

Analyses ongoing, need more statistics

D, Ac

- o A
P-p,\S= 7 TeV, 1.41x 10° events, 3<p (D,)<5 GeV/c ppys =7 TeV, 1.01x10° events, P >4 GeVic
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&/tb i cllasiions
Electrons from c/b decay in p-p collisions at LHC I%I
3

o About 1.25x108 events selected for this analysis (2.6 nb™!)

AnalySiS Strategy: o 5_TPC noaround the elsctron fine for selected tracks
£
o e identification: g ¢ i
F o3

— K and p rejection with TOF
— e identification with TPC

~N

o

@ Correction for efficiency
—o tracking and acceptance via MC
— e identification «» conversion e
used

[

Srr e I T e e

PWG3-HFE-015
&

°

3 4
p/GeVic
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ZISENANIIETHAN c/b in electrons

Electrons cocktail @

.

Inclusive e cross section and cocktail

@ Subtraction of the background
via data-tuned MC cocktail

— Photonic background from
Dalitz decays of light neutral
mesons (7% measured by
ALICE, mt scaling) and
photon conversion

— Non-photonic background

A0 e
1[oeNs =7Tev,det=z.6 b cocktail: (e"+e’)/2

+Data o / conversion

0
Jhy

-
=

n

direct radiation
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e Q S < <9 < <
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from K — emv, dielectrons 8
decays of light vector mesons P o oot ion ot incuded H
and heavy quarkonia (J/¢, T) Lo 5
-9 (N sl e b b by 1N
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&/tb i cllasiions
Electrons from c/b decay cross section

(o)

decay x-section

B e e o
C pPNS=7TeV, |Ldt=26nb"

+ ALICEb,c > e

1/21:p_r dzsldprdy [mb/(GeV/c)?, ly|<0.8
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&/tb i cllasiions
Electrons from c/b decay cross section )

s

decay x-section

@ FONLL calculation in agreement
with measured cross section

e e e T o R
pP,\E =7 TeV, |Ldt=2.6 nb"

—¢— ALICEbc—e
[ ]FONLLbc—e

1/21:p_r dzsldprdy [mb/(GeV/c)?, ly|<0.8

ALICE Preliminary
/o error on cross-section not included
1

L 1
1
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&/tb i cllasiions
Electrons from c/b decay cross section )

.

decay x-section

@ FONLL calculation in agreement
with measured cross section

B e S o R
PP.NS =7 TeV, |Ldt=26nb"

e Comparison with e < ¢ (using
charm x-section measured by
ALICE) in agreement where the
c dominates the e spectrum,
excess due to beauty at higher

momentum

~—¢— ALICEb,c —>e

#— c - e from ALICE D mesons
] FoNLLbe > e
[ FoNLLese

1/21:p_r dzsldprdy [mb/(GeV/c)?, ly|<0.8

ALICE Preliminary
error on cross-section not included
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&/tb i cllasiions
Electrons from c/b decay cross section )

.

decay x-section

@ FONLL calculation in agreement
with measured cross section

B e S o R
PP.NS =7 TeV, |Ldt=26nb"

e Comparison with e < ¢ (using
charm x-section measured by
ALICE) in agreement where the
c dominates the e spectrum,
excess due to beauty at higher

momentum

~—¢— ALICEb,c —>e

#— c - e from ALICE D mesons
] FoNLLbe > e
[ FoNLLese

1/21:p_r dzsldprdy [mb/(GeV/c)?, ly|<0.8

ALICE Preliminary

@ Outlook: increase p; reach with
erroroncross-sec‘tiunnoll‘ncluded‘ o ‘ hlgher stat & TRD and EMCaI

145 2 25 3 35 4
P, [GeVic] for PID
v,
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HF— single-p at forward rapidity

Heavy flavour in the ALICE muon spectrometer @
3

Absorber
Tracking

chambers Trigger

chambers

Magnet Filter

o Rapidity coverage: -4 <n<-2.5
o Dataset:

o ~60x10° MB

o ~2x10°% Muon trigger

o integrated luminosity 3.49 nb~?
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Towards single-u1 cross section

absorber

absorber

absorber

™~ charm, bottom
| .

=, K primaries

| ~ =, K secondaries

— punch-throt@

j: [counts/0.5 GeVic]

PYTHIA Perugia-0, pp @ \Vs=7 TeV

-4<n<-2.5

gl

| -bottOM

e (L-ChAM

— (| -primary K/x
= (1¢-secondary Kit

hadrons
== Unidentified trakcs
Fpy
ﬁ*{ﬁ %ﬁﬂ 4
3 12
P, [GeVIc]
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Background rejection:

HF production in p-p at ALICE-LHC

@ punch-through hadrons removed
requiring match with trigger
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Towards single-u1 cross section

- -
Py absorber

|~
» absorber

. e—— ~
Iy absorber
777777 absorber

\pwh@

charm, bottom

=, K primaries

n, K secondaries

g PYTHIA Perugia-0, pp @ \Vs=7 TeV
<] -4<n<-2.5
il
s
2 —ll
E | -bottOM
2 e |Le=charm
2o’ .
3 — (| -primary K/x

= (1¢-secondary Kit
hadrons
== Unidentified trakcs

Background rejection:

W* B
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HF production in p-p at ALICE-LHC

@ punch-through hadrons removed
requiring match with trigger
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HF— single-p at forward rapidity

Towards single-u1 cross section

C.Bianchin (Universita and INFN - Padova)

j: [counts/0.5 GeVic]

- [~ charm, bottom
absorber
S " =, K primaries
absorber
| ~ =, K secondaries
absorber
****** | P/M@

PYTHIA Perugia-0, pp @ \Vs=7 TeV
-4<n<-2.5

gl

| -bottOM

e (L-ChAM

— (| -primary K/x
= (1¢-secondary Kit

hadrons
== Unidentified trakcs
Fpy
ﬁ*{ﬁ %ﬁﬂ 4
3 12
P, [GeVIc]

HF production in p-p at ALICE-LHC

el

Background rejection:

@ punch-through hadrons removed
requiring match with trigger

@ secondary pu negligible at
pr>2 GeV/c
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Towards single-u1 cross section

HF— single-p at forward rapidity

™~ charm, bottom
absorber

" =, K primaries

|~ =, Ksec aries
absorber
— pwh@

absorber

j: [counts/0.5 GeVic]

PYTHIA Perugia-0, pp @ \Vs=7 TeV

W* B

-4<n<-2.5

gl

| -bottOM

e (L-ChAM

— (| -primary K/x

= (1¢-secondary Kit
hadrons

== Unidentified trakcs
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HF production in p-p at ALICE-LHC

el

Background rejection:

@ punch-through hadrons removed
requiring match with trigger

@ secondary pu negligible at
pr>2 GeV/c
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Towards single-u1 cross section

j: [counts/0.5 GeVic]

oI

C.Bianchin (Universita and INFN - Padova)

g

HF— single-p at forward rapidity

— ™~ charm, boﬂ}

P absorber

" =, K primaries

absorber | pw’@

PYTHIA Perugia-0, pp @ \Vs=7 TeV
-4<n<-2.5

gl

| -bottOM

e (L-ChAM

— (| -primary K/x
= (1¢-secondary Kit

I|I|II <|I |

;7 hadrons
E = (inidentified trakcs
e
+ 4 +
: Jr $ % + :t
E P

2 i

P, [GeVIc]

Background rejection:

el

@ punch-through hadrons removed

requiring match with trigger

pr>2 GeV/c

subtracted using MC:

~ RMC(n) =

prlmary/

@ secondary pu negligible at

@ primary p: main source of bkg,

Ni .., at low p;

(were primaries dominate)

HF production in p-p at ALICE-LHC
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Towards single-u1 cross section

HF— single-p at forward rapidity

— ™~ charm, boﬂ}

" =, K primaries

absorber | pw’@

g

j: [counts/0.5 GeVic]
i = "pmm" T ulmfl

Ill‘I II II

PYTHIA Perugia-0, pp @ \Vs=7 TeV
-4<n<-2.5

gl
| -bottOM
te-charm
— (1 -primary K/t
= = (1¢-secondary Kit
hadrons
== Unidentified trakcs

T&*f 1 *“"}rﬂ HEF

- = e
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12
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HF production in p-p at ALICE-LHC

e

Background rejection:
@ punch-through hadrons removed
requiring match with trigger
@ secondary pu negligible at
pr>2 GeV/c

@ primary p: main source of bkg,
subtracted using MC:

Mc
~ R (77) prlmary/Ntota/ at |OW Pt
(were primaries dominate)

Correction for

e efficiency, acceptance (80%), pileup
rejection
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c/b — single-yi cross section in p-p

sk p—HF, pp @\/s=7 TeV
g + MUON triggered data
2 | -4<n<-2.5
41at0” v 41|
il = — o
C FONLL prediction
- ° j%
10° = ALICE Preliminary o
I, 102 piror op crossysection notipglided |\ yyyy 0y, g8
2 2.5 3 3.5 4 4.5 5 55 6 6.5

P, [GeVic]

@ ¢/b— p+ X cross section measured in
the 2 < p; < 6.5 GeV/c and

-4<n<-25
@ FONLL prediction in
data

C.Bianchin (Universita and INFN - Padova)

agreement with

HF production in p-p at ALICE-LHC

o

o Extension to
pt ~ 15 GeV/c and
rapidity distribution very
soon!
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Conclusions and outlook

e

ZI The ALICE experiment provided measurements of open heavy flavour

differential cross section in p-p collisions at \/s =7 TeV in the
following channels:

v~ D mesons at mid-rapidity

v’ ¢/b— e+ X at mid-rapidity

V' ¢/b— p +X at forward rapidity

O The analysis of the full 2010 sample is being completed,

improvements expected!

O More p; bins for Ds and A

0 Wider momentum ranges for all the analyses

O Higher statistics

C.Bianchin (Universita and INFN - Padova) HF production in p-p at ALICE-LHC April 11-15, 2011

19 /21



Outlook for PbPb

9

I PbPb collisions at /s = 2.76 TeV
» dNch/dy=1600 in central collisions

Pb+Pb @ sqrt(s) = 2.76 ATeV.

2010-11-08 11:30:46
Fill : 1482

Run : 137124

Event : 0x00000000D3BBE693
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Conclusions and outlook for PbPb collisions

Outlook for PbPb (%;)

i PbPb collisions at /s = 2.76 TeV
» dNch/dy=1600 in central collisions

% PPy, =276 TeV, 42x 10" events, p, > 4 GeVie  ~ 2505y 5276 TeV, 1.2 10 min. bias events, p,> 8 Gevlc PbPbys= 276 TeV, 1.75x 10° events, p?'>8 GeVic
2300 o . < 3 L T T -t ]
H D’»Km' =0 D 5K xt DD n

250 ALICE Performance | < ALICE Performance- Bl
2 25022011 H } 25/02/2011 @

£ 200 +. £150 E

& i "

100/ Mean = 1.865 + 0.005
Significance (3c) 6.9 1.1

igma = 0,025 + s E
100 Moan =150 10003 Slgma=0.025.+0.005 T e esn 00 e
SR0)3wTL5 50 Significance (30) 5.2+ 1.1 0+ 180) keic
50 B(30) 2478 41 Sigma=0,02110.003 S (30) 206 £ 63 H o 1
, , ‘ o] ) . B (30) 2893+ 44 o i
O s us iss’ 19 s’ 2" '20s 0747 475 18 ss 19 195 2 205 i — bzt s o
Invariant Mass (Kr) [GeV/c?] Invariant Mass (Krr) [GeV/c?] g 135 1 sy M) (Gevict

Zi Observed signals of D, analysis in progress
4 single-y and e from c and b analyses well advanced

O Looking forward for Raa and v, studies with HF!
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Conclusions and outlook for PbPb collisions
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D mesons ratio
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D mesons: systematic error and efficiency

Relative Error
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Electron identification (6]
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Electrons: systematic error and

efficiency
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Muons: systematic error and efficiency
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