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Physics motivations

o.(LHC) ~10x o, (RHIC)

The LHC is a heavy-flavour factory & (LHC) ~100x o, (RHIC)
b ~ b

10 & —
: BR(J/y—p 1) do(pp—T/y+X)/dpy (nb/GeV) ]

Produced in the initial hard partonic collisions:

Vs =1.8 TeV: n| < 0.6

Torog 1/ Mg ~0.05-0.15 fm/c

total -
————— colour-octet ISO + 3l:'J
—r— colour-octet ~5,
o - LO colour-singlet
e S . X e colour-singlet frag.

Test NLO pQCD in a new energy regime oE
(large theoretical uncertainties!)

Quarkonium production models (CSM, CEM and :
NRQCD) cannot describe all the observables. P EER '..i'o o - e |
arXivthep-ph/0412158 by (GeV)

J/w polarization measurement is a stringent test for theoretical calculations.

Baseline for AA studies R, (p;,7) L _d'Ny,/dpdr
aseline for AA studies R, (p;,7)=— M. Marchisone’s talk
<NC0II> 0 Npp /ded (this afternoon)
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The ALICE experiment

ACORDE MUON SOLENOID TRACKING MUON
ABSORBER L3 MAGNET CHAMBER FILTER
EMCAL
TRD
| HMPID | e TRIGGER
| PMD VO | CHAMBERS
ZDC
~116mé&om LP.
\ ~1Mém&omIP.

[ TOF | [ PHOS || TPC || ITS | |DIPOLE MAGNET |
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The ALICE experiment
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s I Central Barrel
~118 m from LP. __\ /\ IyI < O 9
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The ALICE experiment

ACORDE MUON SOLENOID TRACKING MUON
ABSORBER L3 MAGNET CHAMBER FILTER

TRD

[_HMPID | =
[ TRIGGER
m 0O side CHAMBERS
e : \Central Barrel
~116 m from LP. " 77_\ /.\
Asnde
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_Open heavy flavour: L ——
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The ALICE experiment

ACORDE MUON SOLENOID TRACKING MUON
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-8y
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The ALICE experiment

ACORDE

SOLENOID TRACKING MUON
L3 MAGNET CHAMBER FILTER

;

Muon Spectrmﬁter\ , -y
4.0<y< 2\5

.

Quarkonia:
u* 1~ channel

ZDC

~11é mfom LP.

C side
™
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Semileptonic decays
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The ALICE experiment

ACORDE

SOLENOID TRACKING MUON
L3 MAGNET CHAMBER FILTER

;

Muon Spectrmﬁ%\}ter\ , [ I
_4.0 < n ¥ < _K » A J \:‘ ; “"

Quarkonia:
Wt u- channel

ZDC

~11é mfom LP.

C side
™

Open heavy flavour:
Semileptonic decays

[ TOF |[ PHOS || TPC | [ I1ITS |

DIPOLE MAGNET
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Data sets and trigger (Central Barrel)

" J/yp > ee
<«— «— 0] + + +
75 e — HF e—B D°/D*/D D, ol NS
7 Tev 2.6 nb™! 2.2 nb! 5 nb-! 5nb! | 5.6/5.6/5.6 nb-l
MB MB MB MB MB
002y  10day 1.1 nb! . 1.1/---/--- nb!
2.76 TeV ot NO Ve /-

D> Knn D*"—->D°nm Dff->oemn

Minimum Bias (MB) trigger: a combination of
 SPD (one or two hits).
« VZERO (one or both sides).

VZERO detector is made out of two hodoscopes of
plastic scintillators (VOA and VOC) at both sides
| voc/voA of the SPD.
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Data sets and trigger (Muon Spectrometer)

J/p - pp
Vs A o/N_,/Pol
-1 1
7 Tev 16.5 nb 15.6/7.7/100 nb
Muon Muon
19 nb-! 19.9/---/--- nb-!
2.76 TeV Muon e
Dipole

A

§))ain

z '
< ex |
/ TRK 3

Front absorber | TRK1 TRK 2

TRK4 TRKS TRG1 TRG 2

o

- || |

n

1 |

Y |
- o ==4 I B
4130
VOC/VOA » Iron wall
Low angle Rear ab rb_r
' absorber ear absorbe
7405 A 5081
11
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ALICE performance

ALICE is unique at the LHC

J/yp measurements, both at mid and
forward rapidity, are performed down
to pr = 0 GeV/c.

TPC dE/dx (a.u.)

P 'IIIllll[llllIllIlll

Illllllllllllllllllllll

Electron identification via the specific energy
loss (dE/dx) in the TPC.

S
=
N Muons are identified by PP =TTV
Q . . . ALICE Performance
2 requiring that they fire 2052011
3 the muon trigger N,,= 15090 + 278
= G,,= 85.6+ 1.0 MeV
a Sy stem. S/B (30)= 2.5
120; e 0S5-1231S + _
1005_ — MC (32%idof=1.2) | E
s { {1 Very good performance
60 =

in J/y detection in a

40E ﬁ ]
zuw#ﬁww W large rapidity range!
£ *

M PRI ERITITIN EFAFEINE EFATIN EPEFIFE EFAPRTITE AT
15 2 25 3 3.5 4 45 5
)

PLB 718 (2012) 295 Me (GeVic’

o

I ——
M,, (GeV/c?)
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Inclusive cross-sections

Comparison, at 7 TeV, with other
LHC experiments: good agreement,
both at mid (ALICE complementary
to ATLAS and CMS) and forward y

(with LHCD).

2.5 < y < 4.0: NRQCD
calculations describe the

measured d?c/dydp; at 7 and
2.76 TeV.

— TT T T[T T T T[T T T T [T T T T[T T T T[T T T T[T T T T[T TTT
—_ LA B B T L [&] L a
o —t
= = — =7 TeV T -
% H:f pp \s € 8 1 e ALICE pp, 2 5<y<4
S 1E E = 5 E
= - q% . T L -
% T == ] _g- :_@_n—F ]
=) i - | o~ [ ¥ i
o | == ] S
o 10 éél%*' © - 4
— L I =
= - 7 =
> f I g ; ] 10— .
C%b) B ] c\_lo = W V&= 2.76 TeV #1.9°% luminosity)
B e ALICE e+e.! |y|<0.9 3 B B A V5= 7 Tev #5.5% luminosity)
s+ ALICE w'w, 2.5<y<4.0 : = | [E]¥s=2.76 Tev, C54C0O NLO
10_2 B o CMS, |y|<1_2 N - (M. Butenschoen etal., priv. comm.)
- o ATLAS, |y|<0.75 ] L EElve 77ev, cseconlo
B LHCb 25<y<40 _ (M. Butenschoen etal., Fhys. Rev. DS (2011 051501
7||||| T T ,H 10—2|||||||||||||||||||||||||||||||||‘='
0 2 4 6 8 10 12 0 1 2 3 4 5 6 7 8
PLB 718 (2012) 692-698 P, (GeV/c) PLB 718 (2012) 295 P, (GeV/c)
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Polarization & yield vs multiplicity

< E & helicity N —

3.25 ALICE pp\s=7TeV 25<y<4 & Colins-Soper !2’ 5 10 ALICE pp \s =7 TeV

6E A
0.4 >° | = B Jyoptn (25<y<4)
3 =’ |= i W —u y

0.2 T |T ® Jy—ee(y <0.9) (o]

0.2 :%: @

0.4 i Normalization uncert.: 1.5%

0.6 =

b3 _ 4]
~os- Effect of non-prompt J/¢ I ¥

065 on Ay < 0.05. 0

0.4 i -

0.2 B ~

o gg - EE L | L

04E 0 2 4

065 PLB 712 (2012) 165-175 dN,,/dn

_0.8;.‘J..J.I..‘;I..;.\...JI...‘L...;I‘.‘.I‘...\;... (dN /dn>

0 1 2 3 4 5 6 7 8 9 10 ch
GeV/c . . . .
PRL 108(2012) 082001 Py (GeV) Relative J/y production yield vs relative

No significant polarization charged particle multiplicity density:

observed an approximately linear

observed for p; < 8 GeV/c. ) ) 2 )
increase in both rapidity regions.

Hint of longitudinal polarization
at low-p; in the helicity frame.

J/w production accompanied by
a strong hadronic activity.
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Prompt/non-prompt }J/{

) . ng? —— gi':" 2.92 < M(e'e) < 3.16 GeV/e?
prompt J/y + non-prompt J/y = inclusive J/y g [ o by o = 27144
E r— - fit, background
ALICE pp, \s =7 TeV
10? p,>1.3GeV/c
Can be separated at mid rapidity by measuring the -
J/w pseudoproper decay length. L
Precise determination of the primary K
E 1

and secondary vertex is needed! T e e e e e i i s
pseudoproper decay length (um)

& T T T

Contribution of non-prompt J/y measured by ALICE .| . auey, s op, 1s7TeV ]
ranges from 10% (at low- p;) up to 30% (p; = 10 08l v ATLAS. I, <075 3
GCV/ C) . o.7§— « OMS.ly, [<09 _§
0.62_ & GDF pp, 1s=196TeV, ly  [<0.6 :*{73%_:

ALICE complements ATLAS and CMS measurments sk E
by extending the p; reach down to = 1 GeV/c. oaf- *% E
02 i} ]

i

0' S

P, (GeVie)
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Prompt/non-prompt }J/{

) . 5102§ — gﬁ':" 292 < M(e'¢’) < 3.16 GeV/c?
prompt J/y + non-prompt J/y = inclusive J/y g [ o ey ¥t = 27144
E r— - fit, background
ALICE pp, \s =7 TeV
10? p,>1.3GeV/c
Can be separated at mid rapidity by measuring the -
J/w pseudoproper decay length. L
Precise determination of the primary K
and Secondary vertex is needed! L T - TR R R I R T R
pseudoproper decay length (um)
o S | maucEexcine. T
Contribution of non-prompt J/y measured by ALICE = i o AucEmp 1s-7TeV. Iyi<09 -
0 0 - o [ ¢ CDFRunll,pp 1s=1.96TeV, |y|<0.6 7
ranges from 10% (at low- p;) up to 30% (p; = 10 S b % At 16-089Te, et ]

GeV/c).

= PHENIX, pp 1s=02TeV, |y|<0.35 -~
L — FONLL

1

ALICE complements ATLAS and CMS measurments 10
by extending the p; reach down to = 1 GeV/c.

I\I\Illl

B production cross-section at mid rapidity from 1
ALICE and lower energy experiments is well
described by FONLL calculations.
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ALICE performance

Displaced vertex topology.

O h fl in Central B 1
petl heavy Havours in Lentratl batte Particle Identification.

pointing angle B_,ﬂ, ‘

P

Precise tracking and Primary vertex

vertexing precision Secondary vertex

I
needed! Impact parameter

im pact parameters

—~ 30— T — ] .
E b . mas=7Tev 1 ALICE: excellent impact
c 250 * Data - parameter resolution. = 4F
2 r s o Sim., residual misalignment 7k 10
3 - | —
5 200 - § 2r e ]
o C . ] € ok
S 150 . PID v , P
o [ s ] -
T T 1 ©
B 5,5 ] i
B ﬁﬂ'ﬁm _: F 6 -1
S0F ey, 1 v e: TOF, TPC, TRD 10
r & LY. ] -8 : After TOF and TRD PID
0_ L 1 Lol L 1 i and EMCAL' pp’ \s = 7Tev g&zk;?ercifr;:a:f‘f‘iﬁ:asnzys
10 1 10 ¢ epeammm—_S, '
JHEP 01 (2012) 128 p, (GeV/c) > pRD 86 (J012) 132087 * 5878
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D mesons © 7 TeV

S 103§ R N I VLI VLA IS

b = ALICE
B — D feed down subtracted with FONLL § .l PhiER =TTl sns
e E 3
5 E Theory predictions =
Prompt D mesons p; differential cross-sections g = :
= TE ALice data points % 3
1 1 1 1 1 b E stat. unc. E
are described within uncertainties by pQCD 8 b amw —
Calculatlons (FONLL & GM_VFNS). 0 ? + 3.5% lumi, + 5.3% BR norm. unc. (not shown) é
g 2;% 1 L | 1 L 1 1 L 1 E;
DO D* and D™ results also available at 2.76 TeV. 3 E
° o.é()::- 2 4 6 8 10 12 -?4
PLB 718 (2012) 279-294 p, (GeVrc)

= 10— T g — 10% T T T T T g 3

= 2 . ALICE 7 = E ) ALIGE g 10 : oo 'AL'I(;E' 3
ﬁ 102; D', ppis=7TeV,L, =5nb 7; & 102;_ D',ppis=7TeV,L =5nb _; 8 1 L D", ppis=7TeV,L  =5nb i
g ’ RN T
g 10 E g "F RIS
s = IR — E S =
8 1op g ] 8 1otk Qo == 1 8 w0k Ome == .
1 0,2 ;agnfym:szavg BR norm. unc. (not shown) | 1 0_2 ;_135[?:::?:1“/“ BR norm. unc. (not shown) %‘ _; 1 0_2 ;35%’5:;“;7,85% BR norm. unc. (not shown) _;
EE fgg ks é SE ﬁiﬁ o8 s # 4 é EE j?ﬁ:i ’mgllgé
2 S I I . B Taa———
JHEP 07 (2018) 128° 5 (Gevi™ JHEP 01 (2012) 128 P @evio)” °JHED 01 (3012) 128 5 Gevio’
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Total charm cross-section

Measured cross-sections 5 T —
" —@— ALICE (total unc. -
extrapolated to full phase = .| cowcorm -
. . |810 E —=— ATLAS Preliminary (total unc.) ‘,‘i 3
space using FONLL scaling  o° | 200500 .. ¥ :
- A PHENIX i
factors. [ % sm . ]
[] HERA-B (pA) - P
100 9 et E
. SR * :
Results in good agreement I S i -
with other LHC experiments. el e i
All data points lie on the o S/ E
_lllll 1 1 II]lllll 1 1 Jllllll 1 lllllll n
upper band of the NLO MNR 0 102 e -
predictionS. JHEP 1207 (2012) 191 \s (GeV)
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e—HF @©7TeV

t

1

1/(2np ) N/(dn dy) ((GeVic)? )

inclusive electrons / background cocktai

10

]

T
pp S =7 TeV.ILdt —=26nb' TPC-TOF/TPC-TRD-TOF

—e— (e'+e)/2, ly| < 0.5 E
background cocktail
conv.ofy =

—-n n
.... p - E
—=0 ---uw

direct vy

¥
R
-~ o

T[T T T, T T T T TS

PRD 86

9
BE A cockail systematic uncertainty
7E [ inclusive electron systematic uncertainty E
E [ total systematic uncertainty E|
6F E
sf- =
af 4
3E 3
2 E
13 E— B
E | 1 | =
q‘l 3 4

(20172)

8
pr (GeV/c)

112007 °

t

1/(2ap) EN/(dp dy) ((GeVie)?)

inclusive electrons / background cockta

\pp. \s=7Te
r,

T
V.J-Ldt =2.1nb"' TPC-EMCal 3
—e— (e'+e)/2, |y| < 0.6 E
background cocktail
conv. of ¥ omeson 3

—-n w

SRR e

direct y,‘y‘

=

M cocktail systematic uncertainty

8: @ inclusive electron systematic uncertainty 3
;g [ total systematic uncertainty E
st E
a E
3t E
2F E
1 CE— g
T O

PRD 86 (2012) 112007 rfeve

102

f\\\l\\\||f\\|[\\|||||||
| ALICEc,boe
4+ TPC-TOF/TPC-TRD-TOF, |y|<0.5
— 4+ TPC-EMCal, ly|<0.6

IIIIII'\II\III\

L

10* “

i

—_
<
&
EELL
-
Ll

——

R -

10°= pp,is=7TeV E
- additional 3.5% normalization uncertainty ]
-\ L1 | L1l I L1l ‘ L1l I L1l | L1l I | | L1l I | \-
01 3 4 5 8 7 8
PRD 86 (2012) 112007 b (Gevio

Inclusive e spectrum with two different PID techniques.
Cocktail of background sources: ° (the most important contribution),

quarkonium and light vector mesons decays, etc.

Inclusive — cocktail = e € HF.

04/04/2013

Lizardo Valencia Palomo
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e—HF @©7TeV

- 10" T T T T T T T = o 10" T T T T T T T g & 107 -
g Ns=7 TeV.ILdt -26nb’ TPC- -TRD- 1 £ \ppis=7 TeV.JLdt -2.1nb’ TPC- ] =) 2
= 107 PP\ TPC TOF:'TF'C TRD-TOF E = 102 PP, \ TPC EM?aI 7 B = . pp, \s = 7 TeV
2 —e— (e"+e)/2,ly| <05 i 2 —e— (e'+e)/2, ly| < 0.6 E > 10
= background cocktail = e background cocktail 9__—
5 10° \ o conv. of - 3. 10° \ conv. of - =2 -3
S. : . - OF Y eon T S- i === - "V neson § E 107 E
kS s k=3 _ s E = 3
£ 10" ! ! 4 £ 10 , ! 3 Bl
T TTOENGY W&, e P ® 3 B T EVANSN. 0 e po--- ® g 10%¢ E
o — - - o — --- -_— F
5§. 10° ] Je . 4 Sﬁ 10° ¢ J X 4 S .
= direct v,y = direct v,y %S 10 E
10° 10° =3
E E o 10° =
£ £ = El
107k 107 . i
E E: 107 E
10’577-’ > 10° L f —¢—ALICEc,b — e 3
R St N R E . r
B e e e, T F: el g 10°f - ATLASc,b —e
10%E 10°E =Tt f — FONLLc,b — e, |y]<0.5 I
g e m e e, B .~ i, == o g
T L 10 & s e 10" — FONLLc, b — e, |y|<2excl 1 37<|y|<1 52784
10 7k E B - R . EL | |
- Co i = - | } -+ } T T Wi SV Wk =
= oF T l T 1 1 1 T = S oF L L T T T T T - =
g gf- [ cocktail systematic uncertainty E| g gf- [ cocktail systematic uncertainty E E
= ; [ inclusive electron systematic uncertainty E| 2 7; @ inclusive electron systematic uncertainty E =
g 7E @ total systematic uncertainty E i E [ total systematic uncertainty E <
g s i £ e E e
g s 4 £ sE E
oo 1 § s E
g 2 E S E
. ———guenllll— ¢ —
5 E | E £ E [ PRI R BN B |
% 5 6 7 8 % 3 4 5 6 7

i ; 3 ; S - T s 3 431:07I 1 - 4 5 678010 20 3§0
PRD 86 (2012) 112007 ~ s ceve PRD 86 (2012) 112007  r.(@eve PRD 86 (2012) 112007 »Geve

Inclusive e spectrum with two different PID techniques.

Cocktail of background sources: ° (the most important contribution),
quarkonium and light vector mesons decays, etc.

Inclusive — cocktail = e € HF.

Combined results: ALICE complements ATLAS results in the low-p; regime.
FONLL provides a good description of the results over a broad p; range.
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e—B ©@7TeV

Exploit large displacement of B decay
electrons = apply impact parameter cut!

counts

Then, subtract remaining background
electrons with a cocktail.

Data/MC

" PYTHIA, \s=7TeV, |y| < 0.8
" 1<p,<6 GeV/c <

e b(—c)—e

¥ c—oe

. ¢ conversion elec.
% © Dalitz elec.

3t
25F

1§<L 1.4)%}.-4& Sos ,s}m;ln jl | L

conversion electrons E
o Data/MC 1<p <2 GeV/c (b)
0 Data/MC 2<pT<6 GeV/c

—_

05F

IR

%00
PLB 7

-400 -200 ‘0 ‘I I200l | ‘400 | IBOO
21 (2013) 13-23 4 (um)
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e—B ©@7TeV

CH AN pp,\s =7 TeV,J.Ldt —22nb"

e b(—»c)—e -
v c—e =
—FONLLb (—»c)—e ]
—FONLLc — e E

- N
3L N\ihg W
107 £ 1
= ~ B R
L g .
; e~ 10
10* & ML s o
E a AL I‘ -~

Exploit large displacement of B decay
electrons =» apply impact parameter cut!

T

1/(2np,) d®s/(dp_dy) (mb/(GeV/c)?)

Then, subtract remaining background ;

electrons with a cocktail. 25
2

1.5
1

0.5
Differential cross-sections well described by 25
FONLL. ;

1.5

1
0.5

Data/FONLL

Data/FONLL

Low-p;: e from HF predominantly from
charm hadrons.

4
3.5

3
2.5

[ ]total uncertainty °

L L L L L ) L LR R RN LA LAY L ARRRNRRRRN ARRRNRARRS AR AL
lolesnbibndiebo b Lo b bbb eon b b e Ll 24

2
1.5
1€ ——
05 F ﬂiﬁ_@i | | | | |

0 1 2 3 4 5 6 7 8
PLB 721 (2013) 13—23pT (GeVic)

b(—c)—elc—e

N

High-p;: beauty hadrons become dominant.
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1 — HF @ 7 and 2.76 TeV

S I« pp\s=7 TeV, PYTHIA Perugia-0
3 10 é . . Decay n
o) 3 e B pe beauty
o 10* R 4 | charm
@ mg 4o v decayp
5 "1t O secondary p |
3 103% & Tt : 1 O  hadrons —— Secondary 8!
\;:4 5 g © 7 " . e . . faketracks
SR ‘o o v "aile
pd O v u | | ‘ . [ ] »
S A o v (] ®
n I . " e,
10 A DSB ", "rgpe ——, Hadrons
v A
1 1 1 1 I |Al 1 I | L‘I 1 1 L | Ivl"" 1 1 1
0 2 4 6 8 10 12
PLB 708 (2012) 265-275 p, (GeVrc)

Different sources of background =» Analysis restricted to p; > 2 GeV/c.
In this range, p from m and K decays amount to 25% of the total yield.
This is then subtracted based on realistic MC simulations and what is
left are p from HF.
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1 — HF @ 7 and 2.76 TeV

t

do* " Fidp (nb/GeV/c)
2
HHI'ITI IILIIlITI! y\

L =16.5nb™

int

O U T T S EE U S S R T S

data/FONLL

-
o
IIHIHIIWIIHIH|IIII‘II||'[T| \\]IHTFI \I\HnTl T

IR S S T T N N T S E SN SR SN NN TR SR S |

L

S

2 4 6 8
PLB 708 (2012) 265-275

10 12
P, (GeVic)

S ot L ALICE pp 15=2.76 TeV, *HF in 2.5<y<4 |
Q ES™
O P~ F—=— data 1
RTVASINN [ uteHF, FONLL .
g S — —- u*<charm, FONLL
—1 0° R - urebeauty, FONLL
g
£ 107
J g
B 10te

10°F

1025_ Li=19 nb™ S

1.9% normalization uncertainty not included
j 22; | 1 1 I 4
Pz E 3
O 15 M B
3 1E
‘C_U' 0 ;- n L L | L L L | L L L 1 L L 1 L L L I_
© G 5 4 6 8 10
PRL 109 (2012) 112301 P, (GeVic)

Different sources of background =» Analysis restricted to p; > 2 GeV/c.

In this range, p from m and K decays amount to 25% of the total yield.

This is then subtracted based on realistic MC simulations and what is

left are p from HF.

Differential cross-sections well described by FONLL.
Beauty contribution is dominant at high-p;.
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Conclusions

= ALICE performs detailed studies on quarkonium and open heavy
flavours, both at mid and forward rapidity.

= Inclusive J/yp production @ 2.76 and 7 TeV is in good agreement with
other LHC experiments in the common kinematic regions.

&> At forward rapidity and 2 < p; < 8 GeV/c J/wy is unpolarized.

= D mesons (2.76 and 7 TeV) and e, p & HF (7 TeV) differential cross
sections well described by pQCD.

At mid rapidity ALICE complements ATLAS and CMS results by
extending the measurements to the low-p; region.
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Je vous nemerncie de votre atfention
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Polarization

Inclusive J/y polarization measured using the angular distribution of daughter
muons in the quarkonium rest frame

W (cos @, ¢) ﬁ(ﬂ A, €OS® @+ A, 5in* 6.COS 29 + Ay, Sin 26 COS )
_|_

0 ;

Ag=+1 —> transverse polarization |

7\.9= 0 — no polarization |

7\.9=-1 — longitudinal polarization / ,} : \
| & / b, ‘;

/ / quarkonium
/ rest

/ / frame \

W(cos a:,

Two different definitions of z-axis considered
« Helicity: direction of the decaying particle in
the CM frame of the collision.
* Collins-Soper: bisector of the angle between
one beam and the opposite of the direction of
AT T T T T T A the other one, in the rest frame of the
1 08 06 D4 02 0 02 04 06 08 1 . .
cos6 decaying particle.
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ALICE results compared to LO and NLO predictions from

Polarization

and

ALICE data Helicity frame ALICE data Collins-Soper frame
-------- cs. Lo T None of the models
e CS, NLO 25<y<4 e CS, NLO 25<y<4 .
s=== (CEHCO, L0 Vs =7TeV ---- C8+CO, L0 Vs=7TeV can perfect]_y descrlbe
——— CS+CO, NLO pp — Jhy + X ——— CS+CO, NLO pp — Jhy + X .
g SRS ———— the experimental
06 E 06 E
o4l _ 0 results.
e 0F v | X N S
< 02 F < -0.2 == = T
04 F 04 F
06 F 06 F
08 F 08 F . . . . .
& 134 5 6 7 8 9 10
pr[GeV] .
o F 7 However, NRQCD 1is
04 E 04 Bars s e sos s .
T 0zp g Of ey slightly favored.
~ B4 L ~ Rk
06 F 06 F
08 -....I....l....l....l....l....l.... 08 _....1....1....1....1....1....|....
137 5 6 7 8 9 10 137 5 6 7 8 9 10
(b) pr1GeV] (c) pr [GeV]
arXivl1201.1872
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D mesons © 2.76 TeV

B —» D feed down subtracted with FONLL

Prompt D mesons p; differential cross-sections are described within
uncertainties by pQCD calculations (FONLL & GM-VFNS).

8103§IIIIIIII[I'I.“"“"“"“IIIlIlllllllll[l[llllllllllIII|"[|'l']'|'|'|'["'|l'l
> f ALICE

% .y JHEP 1207 (2012) 191 PpAS=276TeV, L =1.1nb !

O o2 §
=1 D° meson D* meson D™ meson

- —4— ==

°
:é E R stat. unc. % % %

[Jsyst. unc.
-1
107 Bronw

Ocm-vens

L +1.9% lumi, + 1.3% BR norm. unc. (not shown) +1.9% lumi, = 2.1% BR norm. unc. (not shown) +1.9% lumi, + 1.5% BR norm. unc. (not shown)

PRI BRTETEN BETErE BRTErE PRI SRS SR S AT ST BT B TArS SATATSN ATATEN TSNS SYErAr SrSrAriN SrArEreS YTl SrArare Srarare i
N -
s 3 Data / FONLL }
o, + E
iE === = ==== = %ﬁg
N === — -~ - - == 3-- 5 --} -- =
- . : t r r + + + .
3 Data / GM-VFNS
g 3
8 1 W e ———— T PR SN e e e PR SRR E — ; —— e -
0 2 4 6 8 10 12 2 4 6 8I 10 12 2 4 6 8 10 12
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D mesons vs multiplicty

Contribution of Multi Parton Interactions at the LHC?

—_
o
1+

T T TTTIT

L L s s s s s s s e e s e e B
ALICE

PRELIMINARY

11

Correlation between D mesons yield
and the total charged particle
multiplicity

Y
o

LI IIII[I|

+

Ho¥en

ppis=7TeV

T T IIIIII|
—HE

. . . . D° , ly|<0.5 E
Linear increase of the yield with the ; +1”le,f o Q@ZWC .
¥ —=-2<p <4GeVic

(*N°/dydp._) / (dzND/dyde)

charged particle density.

—
=

——4<p <8GeVic
——8<p, <12GeVic

+7%a/-3% normalization unc. not shown

Good consistency of the 3 D mesons T

AR NN

SpeCieS . § g;;_ B fraction hypothesis: x 1/2 (2) at ow (high) multiplicity ::
c Ve
g O F b TR I T I e e ]
2 -02f R Sesinaniten P
No evident p; dependence within 8 0af | , ‘ —
. s ) 1 2 3 4 5
uncertainties. dN,,/dn / (N _ /chn)
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D & )/ vs multiplicity

Linear increase of the yield with
charged particle density

/ Very good consistency of the D
mesons species.

D and J/w mesons
/ measurements agree within
uncertainties.

(dQND/dyde) / (d2ND/dyde)

B feed-down unc.

-0.2
-0.4

—
N

[y
N

—_
o

— 4 D”meson, |y|<0.5, 2<p_<4 GeV/c ]

ALICE ... & D*meson, |y|<0.5, 2<p.<4 GeV/c

PRELIMINARY

¢
¢
1

pp\s=7TeV ]

* T —
— 4 D" meson, |y|<0.5, 2<p <4 GeV/c
+7%/-3% normalization unc. not shown +

Jly — e'e’, ly|<0.9, pT>0
Jy — p, 2.5<y<4.0, pT>O

5% normalization unc. not shown

0.4
0.2

(o]
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1 2 3 4 5
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