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Mot'i Vat‘i O n S Sarah Porteboeuf-Houssais, QGP France 2013

> A naive picture
‘_ » Several hard interactions can occur in a pp collision

» The number of elementary interactions is connected to multiplicity

» In this picture : particle yield from hard processes should increase

with multiplicity

‘— => Studying particle yield as a function of multiplicity is a test for MPI scenario!
> Aless naive picture » Some of the parallel interactions can be soft

Re-interaction of partons with others: ladder splitting

» Re-interaction within ladders either in initial state: screening, or in
final state (eg. PYTHIA color reconnection scenario)

» ISR/FSR, hadronic activity of a hard process

A\

‘— => Test interaction between hard component and soft component in pp
collisions : full collision, color flow, energy sharing.

» A more complex picture

High multiplicity 7 TeV pp events comparable to RHIC Cu-Cu collisions pHogos, phys. Rev. C 83, 024913 (2011)
Collectivity in PP K. Werner at al. Phys.Rev.C83:044915,2011 / k. Werner at al. J.Phys.Conf.Ser.316:012012,2011
Final state effect on quarkonia pI‘OductiOIl S. Vogel et al. J.Phys.Conf.Ser. 420 (2013) 012034/ T. Lang Phys.Rev. C87 (2013) 2, 024907

Quarkonia production mechanism still to be understood, while open charm and beauty
production is well described by pQCD N/
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Overview of
(mostly ALICE) Experimental Results
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Events with Charm with NA27

N 7/ Nyt

NA27 observed that events with charm

have on average a larger charged

particle multiplicity in 400 GeV/c pp

collisions.

_3 o Events with charm
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e Events without charm
production
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NA27 Z.Phys.C41:191,1988
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Inclusive J/yp with ALICE

dN,,/dy
(@N,, /dy)

ALICE observed a linear increase of the
relative inclusive J/y yield vs. charged
particle density in pp collisions at Vs = 7 TeV
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ALICE Coll., Phys. Lett. B 712 (2012) 3, 165-175
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in central region (|y
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Approximately linear increase with charged particle multiplicity within uncertainties
(one could play with fits, but be careful with large error bars)

Similar trend in all p; bins, the current uncertainties prevent to conclude on
a possible p; dependence

Horizontal size of boxes : systematic uncertainty on dN/dn/(dN/dn)

Vertical size of boxes : systematic uncertainties wo feed-down

Bottom panels line: relative feed-down systematic uncertainties
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Comparisons of D mesons within the same p; bin

with inclusive J/W¥ with non prompt J/W
(from B decay)
~ T I s ~_ 25— : e
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Prompt D meson (2<p;<4 GeV/c) and The results of prompt-D mesons and non-
inclusive J/yp (p>0) yield show a similar prompt J/p
increase with charged particle present a similar trend within the current
multiplicity. statistical and systematic uncertainties.
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Comparison with PYTHIA 8
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Why to CO m p a re to PYT H I A? Sarah Porteboeuf-Houssais, QGP France 2013

» Several possible physics interpretation:
= MPI,
» hadronic activity
» gluon fluctuation in the proton and proton size effect

> The model used need to provide the soft part and the hard part of the
event in the same computation, an inclusive computation is not enough.
MC well suited

» The hard part should contain heavy quarks: PYTHIA, Cascade.

» Even if we know PYTHIA is not intended for J/¥ study: a good start and a reference in MC world!

ALICE
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How to produce heavy states in Pythia8 ?

% In the 2->2 first hard sub-process: hard production

1) Open heavy-flavour production 2) Resonance production

P P Pre-resonant state (NRQCD):
/ decay into J/W or Y
C,W gg->ccbar /
ge->gc
/b ‘c/b
Can be color singlet
5 Partons, connected to strings gg->J /W+g
P

% In the 2->2 hard sub-processes of MPI: hard production
Same production mechanisms
Complement the contribution from first hard sub-process

+» Beam remnant treatment

ALICE
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HOW tO prOduce heavy States in PythiaS ? Sarah Porteboeuf-Houssais, QGP France 2013
% Gluon splitting (g->QQbar, gluons originated from ISR/FSR)

P
—§ cccluster decay into J/¥
P
_C; E_ Any hard 2->2
¢ sub-process (gg->gg for example)
Any hard 2->2 Other ¢/b connected to strings
sub-process (gg->gg for example)
Partons. connected to strings Color reconnection make this contribution
) ’ 5 in PYTHIAG.4

In PYTHIAS : cc->J/W, withcand ¢
originating from various sources, no explicit
cluster state

( N.B Cluster: small peace of string, decay directly into hadrons)

% String fragmentation

< @ o —> A MB event can still produce J/W¥ and D
u T mesons via gluon splitting and string
fragmentation
= ©® O e O ® O @® O ® O——>
u ¢ Cuus s o u U cc pair production suppressed as compared
D_YO [')0 tou, d,s, but available

Is it possible to switch it off? \

Higher states not available

ALICE
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The Strategy Sarah Porteboeuf-Houssais, QGP France 2013
N A
> Cpunt the (}harged multiplicity in event where In J/W/D event
a trigger particle is produced (J/W, D)
>
|\Ich
N A
» Compare with charged multiplicity in MB MB
>
I\Ich

» Ratio of the two charged multiplicity distributions and normalize by the
mean multiplicity and number of event

! Charged Multiplicity means number of charged particles per pseudo-rapidity unit at
mid-rapidity
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HOW tO tag the Origin Of heavy States ? Sarah Porteboeuf-Houssais, QGP France 2013

> Start from the particles,
and reconstruct the mother chain until the origin

» For example a D meson, origin is a string that contains a ¢ quark,
Identify this ¢ quark
Find the initial mother and check its status

> A status code is attributed to particles when they are created. In
PYTHIA :

| code range | explanation

11 - 19 | beam particles

21 - 29 | particles of the hardest subprocess

31 - 39 | particles of subsequent subprocesses in multiple interactions

41 - 49 | particles produced by initial-state-showers

51 - 59 particles produced by final-state-showers

61 — 69 | particles produced by beam-remnant treatment

71 - 79 | partons in preparation of hadronization process

81 - 89 | primary hadrons produced by hadronization process

91 - 99 | particles produced in decay process, or by Bose-Einstein effects

» Tag this D with the status code of initial mother

ALICE



S ——————

Sarah Porteboeuf-Houssais, QGP France 2013

1) Basic parameter sets and process selection: Minimum Bias (SOFTQCD),
all default in version 8.157

Total (red squares): linear dependence, look like in the data

dNy/dy / (dN_/dy)

N I+I I II:‘.l, y«ln:ﬂ.lﬂ I1:|Isaie|:ltu:||r| o ] _L I

6 ——— D, |y|<0.9, beam particle
B D, |y|<0.9, Hard process
~ —¥— D, |y|<0.9; hard MPI
| —y— D, |y|<0.9, ISR/IFSR

5 D, |y|<0.9, Beam-Remnant
B D, yc:ﬂﬂ Hadronization | -

B D, |y|<0.9, Decay #

4__ T
B +

3 4+
: %F’ v
B aifa "

2 - .
I bt
” wifs

1 L pp @ W=7 TeV v
[ = PYTHIA 8.157 Simulations SOFTQCD
F!- MPI On / FSR On / ISR On / Colour On

O | | 1 1 | 1 1 1 | 1 1 1 | 1 1 1 1 | 1
0

.1

2 3 4

5
dNg/dn / (dN_/dn

~ gLl

But NO contribution
from the first hard
process!

2 main contributions:

- Hard from MPI

- Gluon splitting from
ISR/FSR

Different behavior for
high multiplicities:
Need more statistics
to conclude

ALICE
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Sarah Porteboeuf-Houssais, QGP France 2013

2) A plot with p slices
—— [ T I I I | I T I I | I I I I | I I I | I T I I I I I I —
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n e ot xS .
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— == _
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00 1 2 3 4 5 6
)

dNg,/dn / (dN_/dn

To be done: p; slices with tagging of origin
Will need higher statistics but could disentangle contributions
An idea to be tested: ISR/FSR should contribute to low py

ALICE
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3) Minimum Bias color reconnection off

Sarah Porteboeuf-Houssais, QGP France 2013

Motivated by impact of color reconnection scenario in PYTHIA 6 (cluster contribution)
Normalization with MB, color off

dN,/dy / (dN_/dy)
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ALICE
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4) HardQCD, p. =10 Gev/c

Sarah Porteboeuf-Houssais, QGP France 2013

Motivation: find a process selection with contribution from the first hard process,
the first physics contribution (MPI second order)

M

pp @ Vs=7 TeV
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! Process selection intended for inclusive hard study only,

with a strong phase space cut

BINGO !!!!
(full green triangle)

Normalization with MB
(SOFTQCD YV 8.157)

Implemented processes:

gg2gg, gg2qgbar, qg2qg,

q92qq, qqbar2gg,
qgbar2qgbarNew, gg2ccbar,

qgbar2ccbar, gg2bbbar,
qgbar2bbbar

ALICE
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5) Charmonia

Motivation: find a process selection with contribution from the first hard process:
The first physics contribution (MPI second order)

_.-';_‘ 6 B T T T T | T T T T | T T T T T T T T T DI, * ,{Iﬂ-gl Na Sfalelctilonl ]

o) - —=— D, |y|<0.9, beam particle
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o 5 —%— D, |y|<0.9, hard MP 7]

s °F FDpas B
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~— ~  PYTHIA 8.157 Simulations CHARMONIA D, |y|<0.9. Hadronizatior]

- —  MPIOn/FSR On /ISR On/ Colour On D, |y[<0.9, Decay -

> 4 ]

L) B _
T

D — —

< 3L =

© Tr NNy - .

C =;= Ny ¥ f ]

21— ¥ Y-y —

- - -T-'-—-— -y ]

B L Bnas —I— -y- il

1= F - -

- Ik "Y - ]

=i -

r'-'.- | 1 1 | 1 1 | | | 1 1 1 | | | 1 | 1 1 1 1 | | ]

0 1 2 3 6

chhldn / (dN Jdn

! Process selection intended for inclusive study only

BINGO !!!!
(full green triangle)

Normalization with
MB standard

Different trend than hard,
Maybe a bias due to physics
selection.

ALICE
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CO NC l u S] ons ( 1 ) Sarah Porteboeuf-Houssais, QGP France 2013

» High multiplicity pp collisions are non trivial interactions!

T T T T

14K ppis=7TeV ;
C __ & D°meson, |y|<0.5, 2<p_<4 GeV/c |
1ol JUICE . D!meson [y<0.5 2<p;<d GeVic |
F — 4 D" meson, |y|<0.5, 2<p <4 GeVic

C +7%/-3% normalization unc. not shown ]

10 4 sy s eve lyl<09, p>0 .

¢ Jy —p, 2.5<y<4.0,p >0 ]
.

1.5% normalization unc. not shown

> Inclusive J/W (central + forward), D mesons with
pr slices and non prompt J/W with the ALICE
experiment
— present a similar global trend within the current
statistical and systematic uncertainties

(N°/dydp,) / (FNP/dydp.)

B feed-down unc.

of = g yghiens
> PYTHIA 8 Minimum Bias look like data without gl .

involving first hard processes, only MPI
— Can we really compare?

dN/dy / (N /dy)
T

1= & PR @ V=T TeV
- PYTHIA 8.157 Simulations SOFTQCE |

E“' | MF‘IOnIFSI‘? On/lISR On‘lCquurOn |
_ % 1 2 3 4 5
dN,/dn / (dN_/chn

ALICE

= gl
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Wh a t to d O n ext? Sarah Porteboeuf-Houssais, QGP France 2013

» Increase statistics
» inclusive J/W comparable at central/forward region?
= Din pyslices: slope dependence in question
= go higher multiplicities: change of slope to study
» try to fit (exponential)

» D and non-prompt J/W¥ in the forward region

» Other system than pp

Compare at higher multiplicities the results from various systems (pp, p-Pb,
Pb-Pb) and energy.

Recent p-Pb results, hints for collective effect aice axiv:1307.3237 /8. 2. Kopeliovich et al. arXiv:1308.3638
=> Maybe an interesting way to look at observables would be as a function of
initial energy density, e.g. multiplicity in final state

ALICE
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Wh a t to d O n ext? Sarah Porteboeuf-Houssais, QGP France 2013

» Other observables: W’, Y and other hard probes (isolated photon, jets ...)

Universality, hard scale at play
Possible final state effect on quarkonia?

RHIC d-Au 200GeV PHENIX axiv:130s 516
R, different for J/W and W’

1.8_ \\Il T T T \I\Ill T T T T TTTT

- —_ 1 NA38 p+A i
O oV _ =>1.6 O NA A ]
14r Global Sys +27.8% S HE:(LPE;' A :

E = Jiy Phys.Rev.Lett. 107, 142301 (2011) | T4 % -B p+
1.2 Global Sys + 14.6% g 2 ® PHENIXd+AUMB |
! E— T = 612 A NA50 Pb+Pb -
o F P . R S vONASBSU E

. — § - o '~
 fos : : SR _
e ] T 0.8~
0-6__ ] g
C ] Py U.Gj N ]
0.4 E Z 04" h? 3
0.2 £ 50 W \iﬂ
- ly|<0.35 Vs,m_zno GeV d+Au E c 0.2- # .
P R P I C
L L1 L . Tal
24 6 BN 10 12 14 16 18 0] T mﬂﬂg T
coll chh/dTlly=

If a final state effect is linked with multiplicity,
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Wh a t to d O n ext? Sarah Porteboeuf-Houssais, QGP France 2013

> Proposition:
an Underlying Event (UE) event study with quarkonia as trigger particle, “a la Rick Field”

Study meant to understand interplay between jet and UE in pp collisions

IT1. J/¢» PRODUCTION AND ASSOCIATED JET MULTIPLICITIES

> underlying event analysis using gluonic probe [cfr. Z+ jets]
> perturbative calculation down to p of order m,,

— Already discussed by F.
e - Hautmann @MPI2011
e 35

> See also: J/v vs. charged particle multiplicity [Portebeuf & Granier, arXiv:1012.0719]
> J/1 pairs as a probe of DPI [Kom, Kulesza & Stirling, arXiv:1105.4186]
[LHCb Coll., LHCb-Conf-2011-009]

ALICE
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Sarah Porteboeuf-Houssais, QGP France 2013

Conclusions (2)

Still many work to be done!

ALICE



S The ALICE Experiment

HF electrons & J/y — e’e, In1<0.8

TOF: e PID
TPC: tracking, e PID
EMCAL: e PID, trigger
TRD: e PID
ITS: vertexing, tracking

ZDC

=116m from I_P‘

D mesons, |y[<0.5
TOF: K/p/m PID
TPC: tracking, K/p/mt PID
ITS: vertexing, tracking

L%

1

Z Conesa del Valle at MPI@QLHC 2012

‘ .T:?':‘

DIPOLE
MAGNET

ABSOR® VZERO: trigger

5

* K Kk Kk Kk Kk K

c,b—e l
b—e ct ~ 500 ym
b—>J/y — e'e”

D%~ K = cT ~ 122.9 pm

D> Knmn cT ~ 311.8 ym
D*— D% n |
D> KKw ¢t~ 149.9 ym

FILTER

Magnetic field
nl<09,B.=05T
-4.0<n<-25B;<07T

eSS

3- 7 December 2012



S Multiplicity determination AlTce

= ——-

*  Multiplicity estimator: number of track segments
(or tracklets) of the Silicon Pixel Detector (2
innermost layers of the Inner Tracking System).

2010 data, with MB trigger: SPD or VOA or VOC.

* The analysis, performed on a data sample of
Lint = 5 nb-!, required corrections to account for
the detector performance variation vs time.

*

—
Qe

> 10 F 1 T L — —_—
= e, || ! ALICE pp Vs=7 TeV
Q g e SPD layers of radii of 3.9 cm (1cm from beam vacuum tube)
o ] e b Inl<1.0 y
'8 ! %o, ) ! i i and 7.6 cm. Formed by 9.8x10° pixels of size 50(rd) x 425(z)
o | L%, | : | m?2, with intrinsic spatial resolution of 12(rd) x 100(z) um?2.
102 1w | | H P U
E o .’°'.. i E VO scintillator hodoscopes at -3.7 <n< -1.7 and 2.8 <n< 5.1
I ¥ 1 3 . I
i I | .‘-.. E *  Ntrackiets «dNcn/dn
L o L e, % (dNcn/dn) = 6.01 + 0.01(stat.) *0-204 15(syst.)
S A A | -, | for |n|<1.0
_E 1 i IE | i 1 1 il | d|p. |
0 2 4 6 ALICE Coll., Eur. Phys. J. C 68 (2010) 345.
dN,,/dn ALICE Coll., Phys. Lett. B 712 (2012) 3, 165-175
(dN_ /dn)
ALI'P-'\;TB”;‘-SL].‘? : : el . S
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ALICE Percemance = e S—— =
- Po-Phy, 8, = 2.76 TeV min. bias] Vs
1082011 ITH sy
TPC w i g
VS p ik

ALICE Performance
[

&) TE - PPy T8 T, e, i

pvsp

o 0{31 111 “‘i 'é ’:s, Agéi'g}zﬁew;o I TR TRPTTONR PO PR TooTY o
~ 8001 X Selection strategy: displaced vertices
g I pp,Ns=7TeV ] % Mai bt ellireit] i
= 250~ . D o - ain geometrical selections:
£ [ & ° Smresduaimialgnment »  Impact parameter of the tracks,
2 e . E »  Angle between the meson flight line and the
o qgar a E particle momentum.
I aa 1 % Particle identification: K identification thanks
100 %, E to TPC+TOF helps to reject background at
- a .
sk a%%w .. 1 low pT
i B en. » TPC allows K/iT separation up to ~0.6 GeV/c,
5t '1 T ”'1'0 " »  TOF allows K/1T separation up to ~2 GeV/c.
P, (GeV/c)

Z Conesa del Valle at MPI@QLHC 2012 8 3- 7 December 2012



(ub/GeV/c)

do /dp |

Data Data
GM-VFNS  FONLL

t lyl<0.5

) 0 + = :
Prompt D, D", D * Cross Sections ALTCE
103§ Ty 1oa§ TET T HTF 103§ waE EY Eg
& . ALICE 7 E ALICE 3 E ALICE 1
102;_ D’ ppVs=7TeV,L,  =5nb" N oL D', ppVs=7TeV, L, =5nb" N 102;_ D*,ppVs=7TeV,L,_=5nb" _
10% —; 10 _% 10E _;
. i d ol e i
19 E EJronuL 3 101; FONLL 3 i E FONLL 3
T [Doemvens i r [Dom-vens ] r  [Joemvens : B
10_2 E_135% lumi, = 1.3% BR norm. unc. (not shown) - 102 E_xs,s% lumi, = 2.1% BR norm. unc. (not shown) - 10_2 + 3.5% lumi, = 1.5% BR norm. unc. (notshown)- -
;i; ------ O e oo —————— RO S E ;ig “““ !"F’”“’““’“‘“ E
% 5 70 15 pzo( GeV/c)25 % 5 10 15 pfo(GeV/c)zs % 5 10 15 : (GeV/c)25
ALICE Coll., JHEP 01 (2012) 128. . .
FONLL: Cacciari et al., private comm.
ﬁt:gg gg:: \IJDTEPA); ((38115)) 21?; GM-VFNS: Kniehl et al., private comm.
*  Atvs =7 TeV, D D*, D*: 1 < pr < 24 GeV/c, with 5 nb-"
*  AtVs =7 TeV, Ds*: 2 < pt < 12 GeV/c, with 5 nb’
*  AtVs=276TeV, DO, D*, D™*: 1 <pr <12 GeV/c, with 1.1 nb™"!
* Data well described by pQCD predictions (FONLL and GM-VFNS)
T T et e e R I e R S e ——oe =
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ALICE

D meson 81gna1 VS. multlphclty n \y|<() 8

% DO, D*, D™ signal studled
» in 5 multiplicity bins, with Number of tracklets (1,9,14,10,31,50)
» and 3-5 pr bins (1,2,4,8,12,20) GeV/c
Example of D™ spectra for 4 < pr<8 GeV/c

multiplicity bin [1,8] multiplicity bin [9,13]
% L e e o R B o, 80T &y 200
> V7 TeV, 314x10° events s . s ]
E L pp L 3 [ w= (145.56 + 0.08) MeV/c 3 = (145.43 = 0.05) MeV/c?
o[ Slonficancel®o) =26.:08 1 = | significance(@o) =75+ 1.0 N [ Significance(30) = 13.2+ 0.8
= S(30) = 1418z 58 % 6ok S50} 788 . Sisol- 9 2=l i
> . 3 (30) =78+ % I S(30) =218+ 16
@ = Q
2 £ e [
ET i c |
A . 4<p_<8 GeV/c ] -
| % T i a0 100
ALICE I
200 pERFORAMANCE 20(- 50|
8/11/2012 E L
o = (565 = 24) keV/c®
0= (145452003“‘”9\”" j TR P o e T . 28/
g e 0%35 0.14 0.145 0.15 0.155 %3 o onm o oass
M(Knm)-M(Kx) (GeV/c?) M(Ka)-M(Kx) (GeVic?) M(Knr)-M(K) (GeV/c?)
multiplicity bin [14,19] multiplicity bin [20,30] multiplicity bin [31,49]
% e LA AL LA R L B B L | G [TTTTTTTE T I
% = (145.52 = 0.05) MeV/c? >t Significance(30) = 16.0+ 0.8 = | Significance(30) = 1.4+ 0.6
5200_ Significance(30) = 13.42 1.0 | E S(30) =478+ 29 ano_ S(30) =363+ 29
e S(30) = 280 20 Saool- S
172] %] w
o o o
< < 7=
w w w
200} 200
100
100 100
u = (145.39 = 0.04) MeV/c® 1 = (145.45 = 0.05) MeV/c? |
0435 0.14 0145 s 0155 01135 0.14 0.145 015 0.155 P o,|14' = :).1|45' — 'o.:sl = IO.YISS
M(Kxm)-M(K) (GeV/c?) M(Knm)-M(Kn) (GeV/c?) M(Ks)-M(Kx) (GeV/c?)
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Corrections and systematic uncertainties

== s

* The raw yields in a gi\)en multiplicity bin (Y™) are corrected by the
reconstruction and analysis acceptance x efficiency (€™") and divided by the
respective values on the multiplicity integrated sample (multint),

* This is normalized by the number of events in each multiplicity bin (Nevent™")
and corrected to that of inelastic collisions (Nevent®asti)

Ipody B Ymult/(emult % Nmult)

event . inelastic __ armultint
d2N > o Y mult int/(emult int v Ninel&}:stic)’ Nevent - Nevent /0.85~
even

*  Systematic uncertainties:

» Relative charged particle multiplicity:
»  Multiplicity bins, dNen/dn: 5.4% ALICE Coll., Phys. Lett. B 712 (2012) 3, 165-175
»  (dNen/dn) measurement: *33% o, ALICE Coll., Eur. Phys. J. C 68 (2010) 345.

» Relative prompt-D meson yields:
» Yield extraction: vary the signal and background fit function, 5-10%
»  Topological selections: redo the analysis varying the analysis cuts, 5-10%
»  Monte Carlo: description of the signal, Nch and the detector conditions, 10%

» Feed-down: consider that non-prompt D yields can vary with Ncn
by 1/2 (2) at low (high) multiplicity, typically 5%
»  Normalization: trigger efficiency correction factor 0.85*7%_3y, ALICE Coll,, arXiv:1208.4968 (2012)
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Sarah Porteboeuf-Houssais, QGP France 2013

Comparisons of D mesons
within the same p; bin (2<p;<4 GeV/c)

e T L L B A BN B “~ C LN B R I AL A ]
Q 14— -] Q 14— A -
S - 2 .
O 12 rasiiminmnr - © - ALICE -7 TeV .
o) L _ - 12— PRELIMINARY pp \S = e —
prd - pp \s=7TeV, |y|<0.5 ] QZ - . |
G 10 ¢ D°meson, 2<p_<4 GeV/c = o - ¢D Gmes°f'!.|5’|<°-5' 1<pT<2 GeVic 5
~ n + T 3 = ge) 1 0 - +7%(-3% normahzat_lon unc. not shown |
~ Coo D.+meson, 2<p.|.<4 GeV/c . :: - ¢ Jy - e'e, y|<0.9, p_>0 .
o 8- ¢ D meson, ?-<pT<4 GeV/c ] — L e Jy -t 2.5<y<4.6, p>0 -
o L +7%/-3% normalization unc. not shown P _ D_I— 8 _— 1.5% normalization unc. not shown __
> r ] |
oS 6 ] © B ]
~ - >
(] - - 6 — —
Z . S -
N 4— — o B _
I : > ]
C ] o 41— —
2 - S T :
. B S A S R 2 L % -
§ 0.4 Biraction hypothesis: x 1/2 (2) at low (high) multiplicity E - P .
c 02f = , P S S S R By
_§ O — § 0.4 E_ B fraction hypothesis: x 1/2 (2) at low (high) multiplicity _E
Ry S E c o2f :
S 04F , , 3 2 of 1
@ 0 1 2 3 4 5 3 -02E 3
o N e | -
m 0 1 2 3

4 5
AN, /chn / (aN_/chn)

The results of D°, D* and D** are consistent
within the statistical and systematic
uncertainties.
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prompt J/1¢ determination vs. multiplicity %

4 = nTracklets <9

—

> E £

3 o g ALICE pp, {s =7 TeV 2 7 ALICE pp, fs =7 TeV

] L] fit, signal % ) :;: :Irov;'“p:m J/.:h.mm 2.4 < Me'e’) <4.0 GeVic®
i

2 1 = Mbeokgrmd */dof = 25123 2 = 1, background x*Idof = 13120

£ S 4 = nTrapklets <9

@ 3

2 -
|||||m| TTTIT
——

oy 4 4 4

2.4 < M(e'e) < 4.0 GeV/c*

20|
x*ldof =23/31 x*ldof =17/28
ALICE ALICE
9 = nTracklets < 14 PRELIMINARY
2mr02

R
—
=

Tllml TTT

"

3
=
8
=
e
@
A

=

18 PERFORMANCE

2.4 < M(e'e)) < 4.0 GeV/c*
¥/ dof = 31/38

Il| lIIlIHl TTTIT

%l dof =31/34 "

I y | <0.9 E 14 < nTracklets < 20 +
pr>1.3 GeV/c :__

14 < nTracklets < 20

Increasing
dNCh / dT]

T 1111 llllllTl'] T 11T

¥, 24<Me'e)<4.0Gevict
x*ldof = 43/39 i6 K x*ldof = 32/54
E 20 < nTracklets < 31

T

20 = nTracklets < 31

2T

T 1117

T

-

2.4 < M(e*e’) < 4.0 GeV/c?

L3 I||l|| T lIIIIHl T 1T T T

30
Y 25 + x?Idof = 50139 19 x2Idof = 40/59

20 31snTracklets < 50 T T

31= nTracklets < 50 ; :

& 1 f »\ i wun o

i F AN '

8 P .-i",

24 26 TR *3 34 36 38 103066 ~1800" 7000500 0 “500 1000 7500~ 500(

M(e'e’) (GeV/c?) pseudoproper decay length (um)
—
Dielectron unlike sign invariant mass distribution ~ © = Lgy, - ¢ - m(J/¥) / pr(J/v); Lyy =L -pr(J/vY).
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Z Conesa del Valle at MPI@LHC 2012 18 3- 7 December 2012



Non-prompt J/ fraction vs. dN/dn

ALICE
80'7
éo.a ;_IZI systematic uncertainty
gosf_ |y 1<0.9, pr>1.3 GeV/c
> F ALICE | % Approximately flat
204 non-prompt J/y fraction with
S I charged particle multiplicity
So.af-
cof
02 Hﬂ [‘%’] [ﬁ
01 % *  Prompt and non-prompt yields vs
S T multiplicity can be obtained combining
° 1 2 e the inclusive yields and the fraction of
i R I <A/ non-prompt yields vs multiplicity
:j: v Z;L:S,yly,:n : fp: fraction of J /1 from B
O.GE— & CDF pp, ys=1.96 TeV, Iywl<0‘6 %:_E dN(J/’(p fI'Ol'l’l B) dN(J/’l,[))
o.si— #ﬁ_ —' dy _ dy x fB
oaf- %gf% ; <dN(J/z/z fromB)> <dN(J/¢)> (fB)
0sf 3 dy dy
dN (prompt J/%) dN(J/4)
oA1§— Mwﬁ _§ 3 dyp — dy < I— fB
i - <dN(prompt J/w>> <dN(J/¢)> (1— fB)
1 10 p, (GeV/c) dy dy

ALICE Coll, JHEP 11 (2012) 065.
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CERN 'Ii
'l

X 20F <~ 20F
> | >
T |° " ALICEpp Vs =7 TeV Q>" Q>’ ~ ALICE pp Vs =7 TeV
2 2 [ 2 2 [
g_ :5). L o Jhy — e*e (lyl <0.9)[prompt] g_ g- B o Jhp — e*e (lyl <0.9)[non-prompt]
S S 1 5 _— D Systematic uncertainty g g 1 5 _— l:l Systematic uncertainty
Sl | |y 1<0.9, pr>0 g 2 | ly 1<0.9, pr>0
© | B c 8 B o
~— - Normalization uncert.: [+7%,-3%] = Normalization uncert.: [+7%,-3%)]
10[- S |5 10-
- ALICE L ALICE
5 __ PRELIMINARY 5 - PRELIMINARY
i Em I [%:]
L & L
. L gyl
ol I | | I | | & ! I | | I |
0 2 0 2 4
dN. /d dN /dn
Prompt J/ (dN,, /) Non-prompt J/ip (N, /dn)
* Approximately linear increase with charged particle multiplicity of
both prompt and non-prompt J/yp
Note: here non-prompt J /¢ yields are a measurement of the B hadron yields
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Relative prompt and non-prompt J /1 ylelds vs. dN,/ dn
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J / LI) Signal in 7 TeV pp data Sarah Porteboeuf-Houssais, QGP France 2013
With the central barrel With the Muon spectrometer

L=4.5 nb—-1 L=7.7 nb—-1
ci‘).... 30¢ a) Jy—>e'e ‘1_2 - b) AS=d Y
> : S LR sign o S
= 20 o TrkRot S 40 ‘.
o . 153.0 x 10° evts. o | 262.0 x 10° evts.
et - <t 1<N, <9
= 10 = 20
()
Q K 3
%) MR A dis %
= 80 N N ALICE performance E - o | o
3 [ C) 18/11/11 pp ¥s = 7 TeV 8 40 I! d) ?;}ﬁifﬁ"f;%"i”ﬁev
) 60 |- + ++ ly| <0.9 O n 25<y<4
40 fn - 9.0x 10° evts. 30 o 15.3 x 10° evts
TG [ T 31<N,, <50 iy ' '
=i!:.u i 20 __+ , 31<N,, <30
20 5
' '- 10 -
0 Ly . )3 PR
2 3 4 3} 2 3 4 5
Miny (GEV/C ) M., (GEV/C )
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J / LIJ S i g n a I i n 7 Tev p p d ata Sarah Porteboeuf-Houssais, QGP France 2013

K. Aamodt et al., Phys. Lett B704(2011), 442-455, arXiv/1105.0380

— 10 [TTTT rTTT | IrTTT I TTTT rTrTT TTTd | TTTT | TTTT E TTTT | TTTT] ‘6“‘ ! ! ! | ! L ! ! L ! ! ! ! | ! J J | L J J

& - ® ALICE, e'e \s=7TeV 1 =S [ e pp \s=7 TeV i
= 9F 4 ALICEWW = . %’; _Erﬁ‘i‘%

5 - = CMS . () 16 _[;3_ 3
~ 8:? * — e . e C - T .
% - LHCb H» j» : _g- - i %:’%j -
.8 7 :_ e —: — o} X .
C . >, i - —%*— .
55_ 1L | _f S 1 | i_ |
o = = 10 F __%_@4 ]
:_ _: : ngl F%-‘ j
SE : |« ALICE &%, |y|<0.9 S

of = 4+ ALICE pu'w, 2.5<y<4.0 i
E E 10'2 — © CMS: |Y|<1 2 =]
e open: reflected E - © ATLAS, |y|<0.75 ]
0 :I 111 | 1111 | 1111 I L1l | 1 111 I 1111 | L1l | 1111 E 1111 | 111 I: : s LHCb! 2‘5<|YI<4'0 :

—5 -4 —3 —2 —1 0 1 2 3 4 [ 1 1 l [ L 1 I L L 1 I L 1 L l L 1 1 l L 1 1

5
0 2 4 6 8 10 12
y
p; (GeVic)
ALI-PUB-139
ALI-PUB-136
» Inclusive J/y production in the rapidity ranges |y| < 0.9 and 2.5 <y < 4, through the decays J/y —e+e— and J/y —p+p-.
» Lint = 5.6 nb-1 (for the J/y — e+e—channel) and Lint = 15.6 nb-1 (for J/y — p+u-)
» pT-integrated cross sections : 6_{J/y} (|y| < 0.9) =10.7 £ 1.0 (stat.) + 1.6 (syst.)+ 1.6 (\_HE =1) - 2.3 (A\_HE = -1) mb
o_{J/y}2.5<y<4)=6.31%0.25 (stat.) £ 0.76 (syst.)+ 0.95 (A_CS =1) — 1.96 (A_CS = —-1) mb.
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PYTHIA comparison : first attempt
PYTHIA 6.4 Physics
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PYTHIA comparison : first attempt o P o 00p P
PYTHIA 6.4 J/V¥

= O Pythia 6.4 (ly| < 0.9)
=] (] Pythia6.4 (25 <y <4)
o 6
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