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Heavy flavors %

. heavy flavors in pp collisions:
— test NLO pQCD in a new energy regime
— baseline for p-A and A-A collisions
. heavy flavors in A-A collisions, tomography of QCD medium:
— produced in initial hard scattering with short formation time
— sensitivity to the medium properties

* parton energy loss via diff. mechanisms (collisional E, ..,medium-induced gluon radiation,...)
— AE__ ~a,C, g™ L" f(mass) where g™ ~ interaction particle <> medium
* gluon radiation suppressed at © < m_/E, (*dead cone effect’)

—» AEg > AEq > AEc > AEb expected = ' gai%
+AE i E-AE

Yan Yaa :
Bxil A — ?\v Y — T (medium)
<i coll > AA X Ypp < AA)AA X Opp
see also, [Dokshitzer and Kharzeev, PLB 519 (2001) 199.
m D B th . .
— R",,<R°,<R®, monday 14" Heavy lon, High-p, session Armesto, Salgado, Wiedemann, PRD 69 (2004) 114003.
High-p; results @ ALICE, M. van Leeuwen Djordjevic, Gyulassy, Horowitz, Wicks, NPA 783 (2007) 493...]

+ heavy flavors in p-A collisions (nhot covered in this talk) are also crucial: initial state effects,
parton k, broadening, gluon PDF modification.
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The ALICE detector
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D meson spectra in p-p collisions at

Vs = 7 \TeV

NN

1) DO, D+, D* from 1 to 24 GeV/c with the full 2010
data sample (5 nb'). Recent paper ArXiv:1111.1553
2) Rare Ds cross section measured...

3) Rare Ac starting to show up...
Work in progress...much more to come with 2011 data
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Measurement of charm production at central rapidity in proton—proton
collisions at Vs
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D meson cross-section in p-p N
collisions at Vs, = 7 TeV :
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D meson cross-section in p-p N
collisions at Vs, = 2.76 TeV ;
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- prompt D meson yield obtained after pQCD (FONLL) driven
feed-down subtraction (checked against data using impact
parameter distributions)

- data well described by pQCD predictions (FONLL & GM-
VFNS) within errors (seem to lie systematically in the upper
part of FONLL and lower part of GM-VFNS)

Christophe.Suire@ipno.in2p3.fr FONLL: M. Cacciari et al., private comm., GM-VFNS: B.A. Kniehl et al., private comm.




Charm cross-section p-p collisions
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In Alice, extrapolation from the D
mesons cross section

1) Extrapolation down to p;=0 and full rapidity

using FONLL

— ~75% (~10%) of o__for p_. > 1 GeV/c (|y|<0.5)
2) Good agreement with ATLAS and LHCb
measurements

3) Measurements show a consistent behavior vs
Vs w.r.t NLO (MNR) calculations.

— data/theory ~ 2

o(ALICE, 7TeV) = 7.73  0.54 (stat.) +0.74, -1.38 (syst.) +0.43 (lum.) +1.90, -0.87(extr.) mb
O(ATLAS, 7TeV) = 7.13 + 0.28 (stat.) +0.90, -0.66 (syst.) +0.78(lum.) +3.82, -1.90(extr.) mb
o(LHCb, 7TeV) = 6.10 + 0.93 (total) mb
o(ALICE, 2.76TeV) = 3.45 + 0.41(stat.) +0.72, -0.84 (syst.) +0.17(lum.) +1.09, -0.24(extr.) mb
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Heavy flavor electrons in |n|<0.8 ™Y
p-p collisions at Vs, = 7 TeV .

cut on impact parameter d
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» Subtracted cocktail of electron " oL B
background based on the measured AHOE Prelminey 3
0 1 ;l_l_l_l_‘_l_l i i o ‘ | | ‘ | I I | ‘ | | | | I | |
% spectrum + mt-scaling + pQCD 0 3 ) 3", 5 7

6
direct photons + LHC J/y. p, (GeV/c
* Good agreement with FONLL b+c

» Measurement of B— e+X from 1.5 to 6 GeV/c

over the full pt range » Good cross-check with D,B — e + X
« Consistent with the prompt charm and D meson measurements

measurement from D mesons « Well described by FONLL calculations
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Heavy flavor muons in -4<n<-2.5
p-p collisions at Vs, = 7 TeV

pp\s=7 TeV, u«HF in -4<n<-2.5
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background (u«T11,K) subtracted using MC normalized to data at

according to FONLL, py<b decay dominate for p. > 6 GeV/c

data well described by (upper part) of FONLL up to p. =10 GeV/c and vs. n

low p.
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Comparing Pb-Pb to p-p: R,, D
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For p. > 5 GeV/c, significant and genuine hot
medium effect.

III|III|III|II]|II[|III|III|III|III|III

=y
III|III|III|II]|II[ III|III|III|III|III

0.8 .
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relminary wonr. oace ] — but systematically lower. More visible at low-
1.2 ly<2.4, 6.5<p, <30 GeV/c pt ?
_______________________________________________ CMS Preliminary_______T
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1) Reduce charm R, error and uncertainty.

12pt [Ge1\?/c]
2) Measure beauty R, ,
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Centrality dependence of R, %
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- peripheral=60-80%
Not decay background subtracted
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- ] 0.4 Pb-Pb, \syy = 2.76 TeV | 0.4 ALICE Preliminary $I
B _E_,_B_— [ —e—e* |y|<0.8 4.5GeV/c <p_< 6 GeV/c ] C )
021 B - ] 0.9 L;,=2.48 ub°
[ Pb-Pb\S=2.76 TeV, 6 <p_D° < 12 GeVic ] 0.2r- i ““I ] systematic error of normalization
0 | ! L - ALICE Preliminary Inormz,lization uncertainty r
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O Inclusive muon spectra, >90% HF

decays for p, above 6 GeV/c

Consistent centrality dependence of all probes
— significant energy loss in most central Pb-Pb collisions

Electron (|n| < 0.8) R,, and muon (-4.0 < n <-2.5) R, show a similar trend

Prompt D mesons R,, seems smaller than lepton (charm+beauty) R,, (large uncertainties
for HFE and R, not R, for muons)

— larger Eloss for charm w.r.t to beauty ?
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Quarkonia in ALICE %\
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— as a function of dN,/dn

— published results on
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J/Ws in ALICE: p-p collisions

Inclusive J/yp cross sections at 7 TeV

— oy (|y]<0.9) = 10.7 % 1.00 (stat) £ 1.70 (syst) + 1.60 (Ave=+1) -2.30 (AHe=-1) ub
— oy (2.5<y<4) = 6.31 + 0.25 (stat) + 0.76 (syst) + 0.95 (Acs=+1) -1.96 (Acs=-1) pb

Inclusive J/yp cross sections at 2.76 TeV

— 0wy (]y]<0.9) = 6.44 + 1.42 (stat) + 0.88 (syst) + 0.52 (lumi) + 0.64 (Ave=+1) -1.42 (Ave=-1) ub
— ouy (2.5<y<4) = 3.46 + 0.13 (stat) + 0.32 (syst) + 0.28 (lumi) + 0.55 (Acs=+1) -1.11 (Acs=-1) pb

%*
t
t1

2
d GJ/W/dyde (ub / GeVie)

=Y
Q

PP, 2.5<y<4

® \/s=7 TeV, L=13.3 nb'
® \/s=2.76 TeV, L=20.2 nb' (preliminary)
[s=7 TeV, CS+CO NLO
M. Butenschoen et al., arXiv:1105.0820)
- INs=2.76 TeV, CS+CO NLO

(M. Butenschoen et al., priv. comm.)

032 A T T T T T IO AN 0 0 A
W v 2 3 a4 5 6 71

P, (GeV/c)

NRQCD calculation describes
the pTdependence measured at
both 7 and 2.76 TeV
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in pp collisions at sqrt(s) = 7 TeV (ALICE Collaboration) ArXiv:1105.0380

Rapidity and transverse momentum dependence of inclusive J/|) production




J/W in ALICE/LHC: p-p collisions at

Vs, = 7 TeV

)

Rapidity and transverse momentum dependence of inclusive J/{) production
in p-p collisions at \/sNN = 7 TeV Physics Letters B 704 (2011), pp. 442-455.
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CMS Collaboration, Eur. Phys. J. C 71 (2011) 1575.

LHCb Collaboration, Eur. Phys. J. C 71 (2011) 1645.
ATLAS Collaboration, Nucl. Phys. B 850 (2011) 387.

Christo

Bars = statistical and systematic errors, excluding luminosity and polarisation
Box = systematic uncertainties on luminosity

— Good agreement between ALICE and LHCb for 2.5 <y <4
— extension of p. range measured by ATLAS and CMS down to 0 GeV/c

ALICE is unique in its broad rapidity coverage from p. = 0




J/W production vs multiplicity in p-p

collisions at \s,,

7 TeV

Highest charged particle multiplicity
(dNch/dn ~30) reached in p-p at 7 TeV
is comparable with Cu-Cu collisions
(50-55%) @ 200 GeV

[dN,/dn],_,~6]

Y 5, = J/y yield over inclusive J/y yield

of  ALICE Preliminary

of pp at\'s = 7 TeV

7§_ —0— Jiy —ee (ly| <0.9) T

6 —d— Jiy > 25<y<40) E

5 -

4=

aF

2 ‘+—

1= — Global systematic error : 8%

6
dN,,/dn|

R —
NGy = N > N,/dn >

— model predictions are needed

Relative J/y yield increase linearly with the relative multiplicity .
— should help understand the interplay between hard and soft interactions in the context
of multi-partonic interactions (MPI), and/or underlying event

Christophe.Suire@ipno.in2p3.fr



J/W¥ polarisation in p-p collisions at Y
Vs, = 7 TeV |

-25< y < 4 A D.Bi— ALICE ppNs=7TeV 25<y<4 igzllllti:::-SOper >
- inclusive J/¥ (y',x.and J/¥ — B) 0.6 -
. 04 "
estimated J/¥Y «— B ~ 0.05 0.2 T e
] o
First measurement of J/¥ polarization at LHC: | 025 e
- slight longitudinal polarization (Ae) tending to :g:;;: 14
vanish when increasing p. 0.8 &
. . . . E, | | | [ | | | | g5
- azimuthal component Ag is compatible with O R A A AR 13
O oy
| 06F
Recent paper ArXiv:1111.1630 0.4F 53
02 iy
e (GeVie) 2 Ao 0F &
23 —0.36+£0.094£021 0.05+0.04+0.04 -0.2F "7
HE 3-4 —0.20+£0.114£0.13  0.01+0.05+0.05 0.4
4-8 0.0040.10+0.10  0.000.04 % 0.04 -0.6F
2-3 —0.104+0.14+0.13 —0.04+0.084+0.07 0.8
S 3-4 —0.0640.1440.07 —0.03+0.08 4 0.05 R R S Y B S S S R R
4-8 —0.09+£0.104£0.08  0.03+0.06+0.07 p. (GeVic)

Next, increase p, range to compare to models
and to upcoming measurements at LHC
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Quarkonia in Pb-Pb: the J/W case %\

The long standing unambiguous signature
of deconfined quark matter:

Sketch of J/y suppression by color screening
of a c-cbar pair in a dense partonic system —

T. Matsui and H. Satz, J/¢Y Suppression by
Quark-Gluon Plasma Formation, Phys. Lett. B178, 416 (1986).
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Quarkonia in Pb-Pb: the J/W case

The long standing unambiguous signature
of deconfined quark matter has somehow

become ambiguous:

- suppression pattern “anomalously” comparable
at SPS and RHIC.

- sequential suppression: y’, X, only

- other effects
— nuclear absorption
— gluon PDF modification (anti-) shadowing

_BAA
%)

4 NA50, Pb+Pb, 0<y<1, £ 11% syst.
O PHENIX, Au+Au, |yle[1.2,2.2], + 7% syst.
© PHENIX, Au+Au, |y|<0.35, + 12% syst

0.8

0.6

0.4

0.2

%% 3
@@

2

Statistical hadronization and regeneration models

large charm production in Pb-Pb collisions

-

22

50 100 150 200 250 300 350 400

Npart

o
e g0 o
> ag T O
-oj" =
° :

e @ 9.2y,

S #’w nomalous suppression enhanced
In most SPS | RHIC | LHC el o regeneration
central A-A 20 200 | 2.76 el ﬁ%
collisions GeV | Gev | TeV {%#
-l RHIC ++ LHC',
N_../event 0.2 10 56 |
i I ZE,ZZ?.(_} enhanced
® Au-Au, RHIC, [y-[1.2,2.2] £ (GeV/fn?) .
Ty Suppresslon L L L
Christophe.Suire@ipno.in2p3.fr ! 2 3 4 3 ¢ medium eneray density (GeV/fm?) 30

arXiv:0806.0046v2 [hep-ph]


http://arxiv.org/abs/0806.0046v2

Pb-Pb collisions: J/y R,, (%\

ALICE inclusive J/y R,,>8% = 0.49 + 0.03 (stat.) £ 0.11 (sys.)

Weak centrality dependence
Prompt J/y R,,%%% could be 11% smaller due to beauty contribution

< 14 < 14
m i W ALICE (Pb-Pb m=2.76 TeV), 2.5<y<4, pT>0GeVIc (preliminary) m T m ALICE (Pb-Pb VsT,N= 2.76 TeV), 2.5<y<4, pT>0 (preliminary})
-2 ; A CMS (Pb-Pbys  =276TeV), |y|<24, p_> 6.5 GeV/c (preliminary) 1.2 -“_% A PHENIX (Au-Au s = 0.2 TeV), 1.2<|y|<2.2, p,>0 (arXiv:1103.6269)
i ol
1 i RAA _ iy |
0.8 f @ <TAA>><U§7£(inclusive) 0.8 i
0.6 m 0.6
| : ] B .
0.4f 0.4 + B
i & -
0.2 # e 0.2 # W oA
0050 100 150 200 250 300 350 400 0580 i00 150 00 250 300 350 400
part ( Npart >
ALICE observes less J/¥ suppression At forward rapidity (blue and red),
in most central collisions than CMS clear difference for N, > 160 .
— but p. (y) ranges are separated: no
overlap at all ! Different production mechanism or
new/other effects ?
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Pb-Pb collisions: J/Jy R, ,

é 1.4

nd

1.2

1

o o o o
N KN (o)} oo
O T T T ‘ T T T | T 1 | T T T | T T T

=

- Pb-Pb at \/s,.. =2.76 TeV m ALICE preliminary Bars: statistical
- NN - .
B |nC|USIVG J/].If --.. Statistical Hadronization (arXiv:1106.6321) uncertalnty

Open box: centrality
dependent sys.

: pT ~ 0’ 2 5<y<4 = Transport | (arXiv:0801.2757)
- T uncertainty

Transport Il {arXiv:1102.2194)

Red box: common sys.
uncertainty

Y
.....
.............

Statistical hadronisation

del h
L RN
................................................................... production from C_cbar Of

do,, /dy=0.15 mb
the deconfined medium
(PQG).

50 100 150 200 250 300 350 400

part

Realistic charm cross-section, shadowing, b-feeddown implemented but
corresponding measurements are not available....

— charm cross-section to be measured precisely

— gluon shadowing from pA collisions
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Conclusions

ALICE has measured the prompt D, HF electron/muon cross sections in p-p collisions
— both at Vs =7 and 2.76 TeV
— down to low-p_(~ 1-2 GeV/c)
— very well described by FONLL and GM-VFNS models
. Heavy flavor nuclear modification factor, R,, in Pb-Pb collisions at 2.76TeV has been
measured.
— Prompt D mesons (inclusive HF e/p) R, is suppressed by about a factor of 4 (3) in the 0-20%
most central Pb-Pb collisions.

. Jly production measured in p-p collisions at s = 7 TeV and 2.76 TeV:
_ down to p_. =0 at mid and forward rapidity [ — solid reference for Pb-Pb collisions]
— J/I¥ production scales with event multiplicity.
— small longitudinal J/¥ polarization observed at LHC
. JlyR,, in Pb-Pb collisions exhibits a novel behavior with respect to PHENIX (lower
energy) and CMS (high-pt J/g)

- Prospects for the ongoing 2011 Pb-Pb data taking cee also.
_ High precision measurement: R,, p. dependence and elliptic flow Results rom ALICE, P. Antomoli "
Tomorrow
— for open charm and J/y ! Heavy ion (Il) soft

ALICE+ATLAS+CMS, P. Kuijer
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Additional slides

* Cross section at LHC

* Data sample

* Alice Muon Spectrometer
* Charm an beauty decays
* J/y from B decays in p-p
*  FONLL uncertainties

* D meson elliptic flow

- JiyR_ atLHC
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Cross-section @ LHC

NLO predictions for charm/bottom
(+ binary scaling & shadowing (average EKS98 & EPS08) in PbPb)

PP pp Pb-Pb (5%) | Pb-Pb (5%)
14 TeV 7 TeV 5.5 TeV 2.76 TeV

oM par (Mb) 11205  6.9/0.23 3.4/0.14 2.1/0.075
Ngqpar(/event) 0.16/0.007  0.1/0.003 90/3.7 56/2

1 kHz

104 cm2s

e R

Cross section

- ;1rnHz

Event rate at L

10 ‘Iilﬂz I HI'IIIDE’ o “104
Energy (GeV)
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Datasets and triggers

System pp pp pp pp PbPb
VsNN [TeV] 7 7 2.76 276 2.76
trigger MB u-trigger MB u-trigger MB
Nevents up to 298 M 130 M 65 M ~9 M 17 M
LxA1xA2 (nb")|  upto 4.8 16 1.1 20 118
P-p Pb-Pb
— Minimum bias (MB) trigger — Minimum bias trigger (MB)
* VO-A or VO-C or SPD * VVO-A and V0-C and SPD
— Single-muon trigger — Centrality from Glauber
- forward muon in coincidence model fit to VO signal

with MB trigger

2.8<n,,, <5.1 PRL. 105, 252301 (2010)

$ EF T F
-3.7< Nyoc <17 - § - + Data 10352‘
I.I.I102 E
| Ngppl <2 Glauber fit i
10
10 '\\‘*“w«. i .
Pt 500 1ooT§
; ot _;
Vo-A )-C| 58| 8| & g 2 7
vo-C D-A 107 (& | & Y a -
% < g 3] - 1]
V0. A”?Y of sc!ntlllators 0% -~""006 10000 15000 20000
SPD: Silicon Pixel Detector VZERO Amplitude (a.u.)
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The ALICE muon spectrometer

L --------- Muon spectrometer is
dedicated to the (di-)muons
: measurement (2.5<n<4)

.
e
s
s
e
s
ws
----
s
s
L e
s
s
e
s

5 stations of Tracking Chambers
1 & 2 : quadrant type
3,4 & 5 : slats type

Mass resolution for Y <100 MeV " ,,{,5_
- spatial resol. <100 pm along y -

o = 100 MeV/c?

= 150 MeV/c?

=200 MeV/c®
Christophe.Suire@ipno.in2p3.fr

e i el s kLl
9.5 10

L

T T
Invariant Mass [Ge\ﬂczj

105




Charm hadronic decays

p-p collisions at \/SNN =7 TeV Recent paper ArXiv:1111.1553

DO: do/dy = 511+41(stat.)+ 69-173(syst.)+20(lumi.)+119-37(extr.) ub,
D+: do/dy = 245+29(stat.)+52-90(syst.)£10(lumi.)+56-18(extr.) ub,
D*+: do/dy = 244+27(stat.)+36—-80(syst.)£10(lumi.)+57-16(extr.) ub.

=]
=]

DO - K + 11* c s
BR = 0.0389 + 0.0005 \‘E 2
7,9% <1,0%

D > K +1m"+ 17"
BR =0.094 + 0.004

D* - Do+ 1
BR = 0.677 + 0.005

d Pythia p-p 14 TeV, |y| <1
ALICE PPR vol Il table 6.56
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FONLL uncertainties

10

©

©

Christophe.Suire@ipno.in2p3.fr

1.8

1.6

1.4

1.2¢

0.8}
0.6
0.4f
0.2¢

-ONLL

276TeV,0 =23

7 TeV,0 _=4.58
cc




inclusive electron spectrum and b- ™

tagging :
@ 10g———T 7T T2 [Inclusive electron spectrum
9 H pp, Vs =7 TeV, JLdt: 26nb” cocktail: (e"+&')/2
= 1 ’ ’ ' ' = electron ID with TOF-TRD-TPC
e +(e" +e)2 = conv.ofy 3
Q 10-1 E
5 2 E
% 10_23 ]:_ jf 3 Cocktail of known background e
L\ Y 1] — . . .
g E V direct v 3 » yconversion in the detector material
2103;— @ « 1°, 1, ' Dalitz-decays
2 104 S . * p, ®, ¢ decays
o 5 P m ________ _ ALICE Preliminary ° \J/\|J, Ydecays
;—g 10 E \\ &!@7L.normalizaliuhcrrcr 5 . Dlrect 'Y! ’Y‘ (based on NLO’ W Voge|sang)
©_10°E NN -
S N 3« measured n° as input
= 10 f » heavier mesons: m_ scaling
10° & « JAy,Y: ALICE and CMS measurements
-9 | Hl + ratio Conversions/Dalitz:
100 8 0 - 10-2*\\\\\\\\\\\\\\\I\\\\\\\\\I\\*
p_(GeVic) from the known material budget % PP S 7TeV [Jronis e | E
= r - ALICEb—e, [Ldt=1.3nb" ]
: 10.3 L #ALICE (b,c > e)-(c—efromD mescn),JLdt: 2.6 nb;:
D g \9 -
=S C * 3
- Strategy : select electrons e n -
H = 10" = - ° —
e tack from displaced vertexes 3 ., T E
— B-tagged electron spectrum > = -
b-tagging, cT~500um . S_10° = L -
(b-tegging. cr=500um) agrees with FONLL g e -
— HF electrons - Charm o st
electrons (from D mesons) g E
- B-tagged eleCtronS . 10'7? ALICE Preliminary 3
— Measured the fraCthn Of E 7 % normalization error E
| | \\‘\\\I‘\\\\‘\\\\‘\I\\
beauty/charm vs pt 0 2 3 4 6 7
Christophe.Suire@ipno.in2p3.fr p, (GeV/c)



D meson elliptic flow

O

. . . o™ 0-6 [ T T T | T T T | T T T | T T T | T T T T T T | T T T | T T T ]
« First measurement of D% —Krr elliptic > F v,-30-50% centrcl @ .
flow using EP Ap methods 0.5~ —<&— charged particle, SP 3 —
* Results cross-checked with other EP - —e— D°, EP mass fits in 2 A¢ bins Sreliminar -
methods and Q{2} method 0.4 ] systunc Y -
+ Looking forward for 2011 data 03l PbPb@2.76 TeV
(November) to reduce stat and syst - Petese .
uncertainties 0.2 ;— *,ﬁ,ﬁ —;
0.1F w R Yo i ¥
e | (A I Do Kw E
- Pb-Pb,\'S\, = 2.76TeV
-0.1— 3x10° evts in 30-50% centr cl —
: | | | | | 1 | | | | | | | | | | | | | | | | | | | | | | | | | :
0 2 4 6 10 12 14 16
P, (GeV/c)
" 4.0fmic -~ 04 T | |
"""" N J c D"— K=+
3 i Pb-Pb,\ 'S, = 2.76TeV L ] T
& 03— 3x10°evis In 30-50% centr cl bertormance ]
..... - 14/09/2Q11 i
50 % (fm) :J;c(fm) 50 % (fm) 5 éx(fm) 0-21— |
Density, pressure gradients convert spatial - I
. . 01— —
c?nlsotropy iInto momentum space 2<b (0°)<5 GeVic |
_N: — ' EP, mass  EP, side EP, fit
dd) N ( 1 -I_ 2V2 COS 2 ( (I) l/j >) fits in 2A¢ band to v2 vs. acz
bins subtraction mass
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J/w elliptic flow

™y

any significant v2 (or compatible with 0).

energies.
— low and mid p_ ranges are crucial

Lower energy measurements do not exhibit

Regeneration or recombination of charm
quarks for J/¥ production will dominate the
J/W flow at LHC comparing to that at lower

. Liu, N. Xu, P.

Zhuang, Nuc

1.Ph
\

ys.A834 (2010) 317c

10 10
5‘9_ b centrality bin - 0-80% SQ' C centrality bin - 0-80%
QO [}}
=2 ” 5B, =0140.01 = \ B, =014 002
3 S_ -89:29 2 S -sg4:27
w S4B o 0 348 T
0’ o i’ -
> f ¥2MDoF =1.00 o F ¥*MDoF =071
-— -
c o
> >
w w
10%= 102
10 E ALICE performance 10:_ ALICE performance
Pb+Pb A5, = 2 76 TeV Pb+Pb\Syy = 2 76 TeV
08/09/2011 08/09/2011
in plane out of plane
1 Ll L1l | [ gl I L [ | L1k oyl gl
2 2.5 3 3.5 4 45 5 2 2.5 3 3.5 4 45 5

Dimuon invariant mass (GeV/c?)
cnristopne.suire@ipno.ingps.imr

Dimuon invariant mass (GeV/c?)

—h
o

LHC

' | ' |
.

a:; 8- LHg(dléx Regen.)_:

- e ]

S ]

Q2 L B

8 4 1

W o ]
i " RHIC__— ———— ]
O SPS -
TR R T R B
0 2 4 6 8 10

P, (GeV/c)

Status of the analysis in ALICE : READY
1) event plane with TPC tracks

2) only 2 A® bins (in and out of plane)
— to low statistic with 2011 data

— higher statistic is needed and will be

there in a few months !




non-prompts J/Ws at LHC: p-p
collisions

%]

»

LHC experiments have excellent

w T 1T T I LI I LI I T T T I LI I LI T 1TT LI LI 1T 1]
measurement capabilities S 05 CMS \s=7TeV 314 nb' 7
5 - o 16<lyl<2.4 7
_ _ S s 12<lyl<16 .
In p-p, LHCb is overlapping ALICE 0 04 - lyl<1.2 % =
acceptance both in p. (down to € T }} ]
0) and y. At y=0, CMS covers the Zo3f -
p, > 6.5 GeV/c region. B i ]
Eur. Phys. J. C71 (2011) 1645 LHCB collaboration 5 C ﬂ § ]
QT T @0-1:— I§ CDF \s=1.96TeV Iyl <0.6 ]
£ F .20<y<25 Ns=7TeV LHCb ] ot PRD 71 (2005) 032001 §
§O35__ n 25<y<30 - 0_| TN RN ENEEE ANEN IS AT EENEN INETETE ENENEE EYRE A A
> gab + 30<y<33 e s 0 2 4 6 8 10 12 14 16 18
S UTE v 35<y<40 N ol pV (GeV/c)
u5()25:— o 40<y<45 j: T = = T e e oy LHCB] B 0T b sy Tov | LHCb |
o . - ) 4, . i - S& 000 - Prompt J/y, Ns=7 TeV E 35 800; y from b, N's=7 Te £
o) C I ] 2 Z|. 700F =
= 0.2F —A— == = | swo- + ERS N + E
g S =L e E
E 0.15~ —— __T_ — 3000 & 3 4005 3
- !__—ﬁz_ — T == 1 ] » — 3000 —t— 3
S S = 200E ERp 3 E
0.1 :_l_i‘if!f:;:_"@_ E 1000 E ?:g f f
0 T Contribution from B feed-down: y
0 5 10 15 * ~ 10% from p-p measurement [LHCb arXiv:1103.0423]
p_[GeV/c] * Rough estimation assuming simple Ncoil scaling only:
T

~ 11% reduction of centrality int. Raa

Clinswopne.sulreipno.insp s.i


http://dx.doi.org/10.1140/epjc/s10052-011-1645-y

J/JW « B (%\

— 1_I T 1 | T T | I# I | T T | T T T | T 1T T_] H H H H H
S e CMSPbPb\[S,,=276TeV (y<2.4) . 1) within uncertalr)tl.es J/y fro.m .B in
O 0.9-m CMS PbPb\[s,, = 2.76 TeV (1.6<|y|<2.4) Pb-Pb do not exhibit any deviation
E 0sE” CMSppNs=7TeV (1.6<ly|<24) E from J/p from B in p+p.
-0 CMSppNs=7TeV (1.2 <]yl <1.6) . 2) energy dependence seems quite
0.7° CMSppNs=7TeV (ly| <1.2) = small
- = CDF pp\/s=1.96 TeV (ly|<0.6) ] _
0.6 = — We have estimated the non-
. 55 ] prompt J/w from LHCDb p+p 7 TeV
F + . to be 11%
0.4__ ¢+ __ § 7\\\I‘I\\\‘I\I\‘I\I\‘\I\I‘I\\I‘I\I\I\\\7
- - o 14 CMS Preliminary —
0.3 " # = - PbPb \/s, =276 TeV
- ‘$ . 1.2~ m Prompt J/y 5 (0-100%)
0'2:_ @ﬂ + B 1: % Non-prompt J/y - (0-100%)
0 13 @ﬁ' E - *Y(1S) & (0-100%) -
' CMS Preliminary 3 08l 7
[ I | | | L1 1 1 | 11 1 1 | [ I | [ : :
00 5 10 15 20 25 30 0.6l + % + -
p_ (GeV/c) - ]
T I -
0.4\~ * e + —
N & ]
CMS has measured a low R, for non-prompts J/¥ 0.2 0.0 <y <2.4 - I
in |y| < 2.4 but at high p,(>6.5 GeV/c). .22 <P, <30.0GeVic  0.0<p] <20.0 GeVle |
— one can not extrapolate to low p.... 0 50 100 10 [300 250 300 350 400

IIIDI.U'J reT \JUIIC\_’ P1oT |||Lpu f1 part



non-prompts J/Ws in ALICE : p-p (%\
collisions

Impact parameter resolution: g, < 75 um
. - n 1
> - -
fOf' pT 1 GeV/C’ at mld rapldlty g ~ o ALICE preliminary pp, \s=7 TeV, |yW|<0.9
— Contributions from B decays estimated | 599
from the pseudo-proper decay length Sp.g[ v ATLAS pp,\s=7TeV, ly, |<0.75
.Qo 72 ~
EWE — it all 2.92 < M(e'e) < 3.16 GeVic® g1 = CNS pp.Ns=T TV, <12
g C —fit:promth/\y (o] C
.8 i —;::,g/llyfrombhadrons y2ldof = 0.633 % .,‘:Oﬁj
£ e F, = 0.150 £ 0.059 4 >k
W10 E= ALICE pp, 7TeV ALCE 0.5 o _
E b (Jiy)>2 GeVle Preliminary —— = [ Polarization systematics
[ Co.4
15 g -
-=0.3—
- §§ 8 - ]
- 0.2
o' x\ w r , = ALICE
E > - 0.1 L Preliminary
q;'mob"/shd ] Wohd”is‘o% 0f B lJ R
- - - pseudoproper decay length [um] 1 10 pT/w [GeV/ C]

J/y from B decays at mid rapidity and low p_: unique at LHC!
Oy (prompt, |y[<0.9, p,>2GeV/c) = 3.2 + 0.38 (stat) £ 0.43 (syst) + 0.82 - 0.58 (pol) + 4% (lum) pb
— improvements to come: higher stat. and dedicated trigger.
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JWR__ at LHC

R, at LHC, independent of the

p-p reference. One assumes here
that 40-80% centrality bin is equal
to binary collision scaled p-p
reference...

— ALICE, 2.5<y<4.0
P20 GeV/c

— ALICE, |y|<0.8
P20 GeV/c

— ATLAS, |y|<2.4

80% J/y with p;26.5 GeV/c;

Error in 40-80% centrality bin not
propagated.

Vi X TR %>

20—80%
<Taa> XYJ/w

Many systematics cancel and pp reference
not needed.

- but peripheral bin is not completely
equivalent to pp

Rep =

Christophe.Suire@ipno.in2p3.fr

Rcp normalized to 40-80%

1.2 B
1 : m ................ i ............... o e TR I ........
0.8 1 il
- 1 1
0.6 — 1
0.4 - Pb-Pb \/7 =
- - Syy = 2.76 TeV
B s ALICE, 2.5<y<4, pT>O (preliminary)
0.2 e ALICE, lyl<0.8, p_>0 (preliminary)
- o ATLAS, lyl<2.5, pT>6.5 GeV/c (arXiv:1012.5419)
| | |
0 40-80% 20-40% 10-20% 0-10%
centrality

Same collision energy but VERY different phase space
— J/y from beauty contamination is large at high p.

— Less suppression at low p.
— Challenging measurement at y=0 and p;20 GeV/c
— better to work with R,




Polarisation

The polarization of the J/\s can be measured through the
angular analysis of its daughter particles. Taking as a reference Helicity
the u*, its angular distribution can be expressed as:

W(cosb, @) oc 1 + &g cos®D + A, sin’0 cos2¢ + A, sin26 cose

The reference frame can be chosen in different ways and is
defined on a event-by-event basis

pproj y ptarg
1 C . = -2
fép - —#—— ALIGE Preliminary - pp @\E=TTeV - 25<y <4 Direction of the quarkonium in the
0.8 ; PHENIX - pp @5 =200 GeV - [y| <0.35 C.M. frame of the collision.
- ——%——— STAR Preliminary - pp @\5 =200 GeV - |y| <1
0-6:_ ——4% ——  CDF - ppbar @J5=1.96TeV - |y| <0.6
04— o+ —+— HERA-B - p-C and p-W @\5=41.6 GeV - -0.34 <x_ <0.14
0.2F
0.2 b ! !
: ]
-0.4 - 3 . .
Disclaimer: taking into account the very
0.6 . : . . X
different kinematical domains and the wide
-0.8 HELICITY .
range of the center-of-mass energies
-10 T I B | é [ | l1|o| [ |1|51 L |2|o| [ 12|5| L1 Isluj I We don’t expecta pT Scaling
p, (GeVi
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