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» Physics motivations

» Quarkonium measurements with ALICE
> J/y production at Vs = 7 and 8 TeV

> p(2S) production at Vs = 7 and 8 TeV

> Y production at Vs = 7 and 8 TeV

» New observable in quarkonium production: J/y yield vs. charged-
particle multiplicity

» Conclusions and outlooks

ALICE
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™, ALICE PLB 721 (2Q13) 13 |
102 |\, pp,\e =7 TeV,|Ldi=22nb"

» Quarkonia ol il conoe ]
« Charmonium bound state of cc pair (J/yp, p(2S) ) L :

« Bottomonium bound state of bb pair (Y(1s), Y(2s) and Y(3s) )

Yy C—=e :
— FONLLD (—¢c) — & 1
FONLLE — & E

1{2np, ) drl(cp ) (mbi(GeVic)’ )

» Heavy-quark pair production relatively well understood by

Data/FOMLL

pQCD (FONLL)
i 1 2 3 pl :Gevmﬁ} 5] T B
> Binding into quarkonium state is a non perturbative process, 3 main approaches
- Color Evaporation Model (CEM) ¢ . " Iy
- Color Singlet Model (CSM) L
- Non-Relativistic QCD (NRQCD) A b

Considerable theoretical progresses in recent years [Eur. Phys. J. C 71 (2011) 1534]
But no consensus on quarkonium production mechanism in hadronic collisions

» Complementary approach to understand quarkonium production mechanisms
[Eur.Phys.J. C76 (2016)]

* Quarkonium associated production (light- or heavy- hadrons, quarkonia, vector bosons)
* Quarkonium production as a function of the charged-particle multiplicity
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J/@ production at /s =7 TeV sarheclermont nzgs
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J/yp

roduction at /s = 8 TeV
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pp 7 TeV, di-muons (forward) and di-electrons (central)
Good agreement between ALICE and LHCb
Extend previous ALICE measurement up to 20 GeV/c

0yp,= 6.69 £0.04 (stat.) + 0.63 (syst.) ub
2.5<Y<4;0<pr<20GeV/c
Eur. Phys. J. C74 (2014) 8, 2974

pp 8 TeV, di-muons (forward)

Reasonable agreement between ALICE and LHCb
Low-p; and small-y: ALICE above LHCb (difference <

1.5 0)
05, = 8.63 £0.04 (stat.) £ 0.79 (syst.) ub
I 2.5<y<4;O};pT‘L<l2OGeV/C %

Eur. Phys. J. C76 (2016) 4, 184
ALICE



J/y production vs. theory at /s =7 TeV oo

» Color Singlet Model (CSM) J.Phys. G 38 (2011) 124110

Addition of the leading-p; contribution of NNLO (NNLO*)
further improves data/theory agreement

LN L L B L L L B B L L L

E Scaled CSM direct J/y
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[1 Systematic uncertainty
BR syst. unc. not shown
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T T
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Eur. Phys. J. C74 (2014) 8, 2974
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Ly, =1.35pb" +5% 3
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J/y production vs. theory at /s =

» Color Singlet Model (CSM) J.Phys. G 38 (2011) 124110

Addition of the leading-p; contribution of NNLO (NNLO*)
further improves data/theory agreement

NRQCD (Color Singlet + Color Octet @ NLO)

Two parametrizations of the Long-Range Matrix Elements

for the CO contribution
Butenschoen: 3 matrix elements Phys. Rev. D 84 (2011)

Phys. Rev. D 84 (2011) 114001
(+ different data sets, minimum p and ¥, contribution)
Reasonable data/theory agreement
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/ TeV

Ma: 2 linear combinations of the 3 matrix elements
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J/y production vs. theory at /s =

» Color Singlet Model (CSM) J.Phys. G 38 (2011) 124110

Addition of the leading-p; contribution of NNLO (NNLO*)
further improves data/theory agreement

NRQCD (Color Singlet + Color Octet @ NLO)

Two parametrizations of the Long-Range Matrix Elements

for the CO contribution
Butenschoen: 3 matrix elements Phys. Rev. D 84 (2011)

Phys. Rev. D 84 (2011) 114001
(+ different data sets, minimum p and ¥, contribution)

Reasonable data/theory agreement
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LA L ) L L L L L L L L L ) L L

inclusive J/y, B-hadron decay contribution not subtracted
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Separation of prompt/non-prompt J/y sz

In the di-electron channel |y|<o0.9, o
discrimination by the pseudo-proper decay length 0.9
fg: fraction of non-prompt J/p (from B-hadron decays) o8
> PromptJ/y Y
Oprompt I/ = 8-3 0.8 (stat.) + 1.1 (syst.)**5_ , (syst. pol.) ub 06

ly| < 0.9, pr>1.3GeV/c 05

Direct comparison with models => good data/theory 04
agreement with 3 NRQCD (CS+CO @ NLO) implementations 03

» Non-prompt J/w 02
O3y <np= 1.46 £0.38 (stat.) *02¢_, ., (syst.) ub 0.1

ly| <0.9,pr>1.3GeV/c 0

ALICE measurements at central rapidity complement LHC measurements
FONLL describes y-distribution and energy dependence of the beauty cross section at central rapidity
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J/y polarization at /s = 7 TeV
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> Theoretical challenge to reproduce differential cross sections and polarization

- CEM: no polarization

- CSM: transverse at LO and longitudinal at NLO

- NRQCD: transverse at high-p

» Detector acceptance dependent of J/y polarization

] (arb. units)

1 dN
Ad d|o|

|

N

d
Acosb d|cos6|

1

pp at \s=7 TeV, 2.5<y<4.0
ALICE PRL 108 (2012) 082001
B Helicity

= CoIIins-Sope/

Butenschoen & Kniehl PRL 108 (2012) 172002
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[ ] Collins-Soper
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All measurements compatible with zero within 20

Ag < 0 (longitudinal) for low-p J/ypin the helicity frame
Results compatible with LHCb (erac 47 (213) 11)

Phys. Rev. Lett. 108 (2012) 082001
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W(2S) production at /s =7 TeV
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> pp 7 TeV, di-muon (forward)
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Data compared to two NRQCD implementations of
CS+CO@NLO (Butenschoen and Ma)
Reasonable data/theory agreement
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W(2S) production at /s = 8 TeV
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Charmonium ratio y(2S)-to-J/y

> pp7TeV, di-muon (forward)
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Eur. Phys. J. C74 (2014) 8, 2974

CSM predicts W(2S) giect/ I/ Wairect=0-42, independent of p;
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Charmonium ratio y(25)-to-J/y T ——

» pp7TeV, di-muon (forward) Eur. Phys. J. C74 (2014) 8, 2974
0-?_‘"I“'I"'I“'I"'I"I

© pp \s =8 TeV, inclusive J/y, w(2S), 2.5<y<4 1 ° independent of y
0-6, - ALICE, L =1.28 pb’ 71+ increase with py,
[ Systematic uncertainty in agreement with LHCb measurement for prompt

dzows)/(ded )
d°c,/(dp_dy)

0'5; BR syst. unc. not shown charmonium
0.4 ] Increase cannot be accounted only by decay of higher
0 . ] mass resonances
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L g T ] *  Octet contributions (NRQCD implementations) are
0.1 o+ . . .
' ] sufficient to reproduce the observed trend
O ™ T4 6 s 10 12> bp8TeV,di-muon (forward) Eur. Phys. J. C76 (2016) 4, 184

p, (GeVic) * Same trend as at 7 TeV observed

0-7 T T T I T T T l T T
|:| Prompt J/\|l, (ZS) CS+CO@NLO

0-7 [T T T I T T T I T T T T T T T T T T T T T ] .
] N

'Ol_ ]

5; 0.6F (M. Butenschoen et al.) -

\3 ]
3
)
‘o

313 | 1 Prompt Jiy, (2S), CS+CO@NLO

S |So6f  (Y-Q Maetal) E

7= - —e— ALICE, inclusive J/y, y(2S), 2.5<y<4
>0 05f - [ Systematic uncertainty E

mg “o BR syst. unc. not shown 1

- —e— ALICE, inclusive J/y, y(2S), 2.5<y<4
05F :] Systematic uncertainty
C BR syst. unc. not shown

0.4F EP‘S—”e}f 04  PPIs=7TeV
[ = 1.35pb g L,.,=1.35pb
0.3F 0.3F
02f g - _$— . 02 _@& _$—
T - g

0: 1 1 1 I 1 1 1 { 1 1 1 { 1 1 1 1 1 1 ‘ 1 1 1 : 0: 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 I 1 1 1 : *
0 2 4 6 8 10 12 0 2 4 6 8 10 12

P, (GeV/c) P, (GeV/c) ALICE
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Y production at /s =7 TeV saahaclermont inzp

E\140—lllllllll|llllIl|l||l‘l‘]“l‘l‘llll[l[lll[l[lll[l-
= [ e Y(1S)ALICE,L =1.35pb"+5% -m Y (2S) ALICE A
% : > 120 —* Y(1S) LHCb, L"':'= 25pb '+ 3.5% — Y (2S) LHCb _]
> [ pp\s=7TeV,L, =1.35pb’ % r — Y(1S) CMS, L =36 pb'+4% - Y(2S)CMS 1
= [ 0<p <12GeV/c 5 O L [ Systematic uncertainty .
o - ¥%/ndf =1.2 100 F .
S | o5<y<4 Ny, - 380 40 - BR syst. unc. not shown ]
3 m, = 9464+ 15 MeV/c? 80 AAAAAR ]
g o =145+ 19 MeV/c? [ 1] ]
10% F I ]
é F Ny _=101%20 60 g %@_‘ @% ;
40 _ % pp\s=7TeV ,_& _
I .
20 @4@ oo = t@m §
| + [ —E— I—r-i-r:_' ]
1OII8I I12 . OhlIh*-l-l*l-'IIIIIIIIIlIlIlIIIIlllllllllllllllllllwll-
M,, (GeV/c) 5 -4 3 2 1 0 1 2 3 4 ;3
> pp7TeV, di-muon (forward): Y(1s) and Y(2s)
3 1 L B B L B LA B Good agreement between ALICE and LHCDb for both states
S — =7 TeV, inclusive Y(1S), 2.5<y<4 =
> O PP 15 = 77TV, inclusiveY(15), 2.5<y<4 Extend CMS measurement
S f m% : Oyas= 54-2 + 5.0 (stat.) 6.7 (syst.) nb
s L — | Oy(os)= 18.4 £ 3.7 (stat.) + 2.9 (syst.) nb
3 e 2@*% - 25<y<4;0<pr<12GeV/c
3 —3
B 1 =
he . » .
B —— ALICE, Lint =1.35 pb + 5% [, = 7]
- —¥— LHCb, L,, = 25pb" + 3.5% HE T
- [ Systematic uncertainty 7
- BR syst. unc. not shown HE

oo b by o by b by o by oy oy L
0 2 4 6 8 10 12 14
P, (GeV/c)

Data: Eur. Phys. J. C74 (2014) 8, 2974, Eur. Phys. J. C76 (2016) 4, 184 ALICE
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Y production at /s =

L | LI I | ‘ T 1T ‘ LI B | [ T 177 I L I L I T 17T E
5‘3103: ALICE pp 1s=8TeV,L =1.28pb’ - imo
% - 0<p <12 GeV/c x2/ndf = 1.1 . __-g
18_ 25<y<4 NT(1S) =460 +40 : io} 80
5 5 = 9482 + 14 MeV/c? i
Q[ =132 + 14 MeV/c? | :
@ S) 60
S 10° 25)=134i26 — I
8 F 55 = 48 £23 ]

i ] 40

10
: 1 | Il Il 1 ‘ 1 1 1 1 I 1 Il 1 1l 0
6 7 8 13 14
M, (GeV/c?)

% I I [T T I I
3 pp \s =8 TeV, inclusive Y(1S), 2.5<y<4
o 10 .
O ==
< | — %F
< i -
N Fem=- $ e
-c|— [ —=l=
3 —
= 1 [ == =
‘Ng . —— ]

I —e— ALICE, L =1.28 pb' £ 5% -

| —=—LHCDb, L _2fb‘+12% ]

I:l Systematlc uncertainty Oy(e)=
BR syst. unc. not shown
10*1 1 1 1 I 1 1 1 l 1 1 1 I 1 1 1 l 1 1 1 | 1 1 1 I 1 1 1 l 1
0 2 4 6 8 10 12 14
P (GeV/c)

38 TeV

#ﬁﬁ *%EF
—— E$5++
7llﬁ-wlllLI||LJI|IJ|I\III{JIIIIIIlIIILIIIIJII Jlll
-5 4 -3 -2 - 0 1 2 3 4

sarah@clermont.in2p3.fr

" ALICE #Y(1S) =Y(2S) «Y(3S),
" LHCb +Y(1S) *#Y(2S) +Y(3S), L = 2fb'+1.2%
" [ ]Systematic uncertainty BR syst. unc. not shown

ITI]WIIIT]llTTI]ITIITIII[TITI[IIYIIITIIIITIIITIIT

BE%EE

E‘li.a

pp \s=8TeV
0<p <12 GeV/c

L =1.28 pb'+5% ]

oo oy

|

PR S N T RN R

> pp7TeV, di-muon (forward): Y(1s) and Y(2s)

5
Y

Good agreement between ALICE and LHCb for both states
Extend CMS measurement

Oyus)= 54.2 + 5.0 (stat.) + 6.7 (syst.) nb
Oy(o)= 18.4 £ 3.7 (stat.) + 2.9 (syst.) nb
2.5<Yy<4;0<pr<12GeV/c

> pp 8 TeV, di-muon (forward): Y(1s), Y(2s) and Y(3s)

Reasonable agreement between ALICE and LHCb
For Y(1s): ALICE lower than LHCb (difference < 1.5 0)

68 + 6 (stat.) + 7 (syst.) nb

Oy(os)= 25 + 5 (stat.) + 4 (syst.) nb
Oy(35= 9 % 4 (stat.) + 1 (syst.) nb

2.5<Yy<4,0<pr<12GeV/c

Data: Eur. Phys. J. C74 (2014) 8, 2974, Eur. Phys. J. C76 (2016) 4, 184

ALICE
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Y(1s) production vs. theory at /s =7 TeV  sedmonimns

» Color Singlet Model (CSM)  Nucl. Phys. A 470 (2013) 910
Same implementation as for J/y
Implementation of the leading-p contribution of NNLO further improves data/theory agreement
Data/theory comparison shows qualitatively the same features as for J/y

» NRQCD (Color Singlet + Color Octet @ NLO)
Implementation of Ma et al. ~ Phys. Rev. D 85 (2012) 114003
Include feed-down contributions from Y(2s), Y(3s) and
Theory overestimates data, disagreement smaller at high-p (as for LHCb)

T T T T T | T T T I | T T T ‘ T
] pp \s=7TeV

= A =
S pp \s=7TeV S
C 2.5<y<4, L, =1.35pb"+5% ® 2.5<y<4, L, =1.35pb’+5%
S 10t 1 2 10F
g 2 g
= N
o —— S —$—
2 1F ¢ N 2 1 E
&  [Scaled CSM direct Y(1S N
Lo ©
L[ INLO I
4| I NNLO* ' [ Inclusive Y(1S) CS+CO@NLO
107 £ —e— ALICE, inclusive Y(1S) 10" - —e— ALICE, inclusive Y(1S) =
- [ Systematic uncertainty - [ Systematic uncertainty ]
'IBFT syst. unc. not Sh?wn | N [ BR syst. unc. not shown

I 1 | | 1 L L L 1 1 N | | | ! | | i o :
L L l 1 L L I 1 1 1 | L L 1 l 1 1 L | L 1 1 |
0 2 4 0 1 GV 0 2 5 6 g 10 12
T P, (GeV/e)

Data: Eur. Phys. J. C74 (2014) 8, 2974 ALICE
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New observable in quarkonium srah@dermontinapa
production

Relative J/y yield as a function of relative charged-
particle multiplicity

Phys. Lett. B 712 (2012) 3, 165-175

> |= 10~
O |© ALICE pp \s=7TeV
» Approximate linear increase of J/y yield as a \:,'?’ S _
function of charged-particle multiplicity Z | L W yor@s<y<d) (e ]
© g ® Jvy—ee (y<0.9)
» Same trend in 2 rapidity regions I Normalization uncert.: 1.5%
(apart from the highest multiplicity bin) S [+]
Correlation extends over three rapidity units L
Correlation extends up to four times the mean multiplicity @
I @]
i
> possible interpretations: - L
« Hadronic activity accompanying J /i production &
«  Multi-parton interactions 0 2 4
«  Impact of hydro evolution at high multiplicities dN,/an
PYTHIA JHEP 0625 (2006) 026 / Comput.Phys.Commun. 178 (2008) 852 (dN—Mn)
Percolation Model phys.Rev. C86 (2012) 034903; ch

EPOS Phys.Rept. 350 (2001) 93 / Phys.Rev. C89809 (2014) 064903

ALICE
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CO n C l U Si O n S sarah@clermont.in2p3.fr

>

ALICE measured quarkonium production at 2,76 (not shown in this talk), 7 and 8
TeV in central and forward rapidity regions

ALICE measurements in agreement with LHCb
(similar rapidity range), tension at 8 TeV

CSM NNLO* calculation compatible with J/y and Y(1s) differential cross
sections at high-p

NRQCD (CS+CO @ NLO) calculations describe differential cross sections for
inclusive J/yp, prompt J/yp, and p(2S) as well as p(2S)-to-J /yp ratio

No polarization of inclusive J/y
in the helicity and Collins-Soper frame

Approximate linear increase of J/y yield as a function of charged-particle
multiplicity at forward and mid rapidity

ALICE
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CO n C l U Si O n S sarah@clermont.in2p3.fr

>

ALICE measured quarkonium production at 2,76 (not shown in this talk), 7 and 8
TeV in central and forward rapidity regions

ALICE measurements in agreement with LHCb
(similar rapidity range), tension at 8 TeV

CSM NNLO* calculation compatible with J/y and Y(1s) differential cross
sections at high-p

NRQCD (CS+CO @ NLO) calculations describe differential cross sections for
inclusive J/yp, prompt J/yp, and p(2S) as well as p(2S)-to-J /yp ratio

No polarization of inclusive J/y
in the helicity and Collins-Soper frame

Approximate linear increase of J/y yield as a function of charged-particle

multiplicity at forward and mid rapidity

Stay tuned for ALICE Quarkonia measurements at Vs = 13 TeV !

More on quarkonia from ALICE in C. Blume’s talk

ALICE
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Data Taking during the LHC Run 2

Tg_ 4_5; ALICE Performance, pp 2015, 1s =13 TeV
EE
2 4.0/~ Dimuon: 4.35 pb™
S _ F VOHM:1.81pb’
E 3.5 . y
5 “°F SPDHM:0.24 pb
B 3.0 MB:0.011 pb” (620M)
© C
S 2.5
E_F
2.0—
15
1.0
05"

i R Lo | IR N V/. eI R
08'% Jun 03 Jul 02 Aug 01Sep 01 Oct 31 Oct

P!h)/lsl.! '\If_[ett. IB 17I5'\3'\ (!211016)'\ 319-329

> 2015: new energy record => pp at Vs = 13 TeV =9 T
i T °_ b INEL, fit =< s>'%%® —— INEL>0, fit oc s*'""® 1
o di-u— - SO m ALICE ALICE B
Lint ! u—4-35 pb ! 5 - : CMS : 3
r <+ PHOBOS ]
. . E ¥ UA5 (pp) ]
* No quarkonium published results yet, 5 4 1SR E
analysis ongoing [stay tuned] &3 E
A E
> 2015: reference measurement pp at Vs = 5 TeV o E
» 2016 pp at Vs = 13 TeV £ o E
Data taking Started in April 2016 ()E 1 L L1 llllJ 1 111 lJlII 1 L1 lll’?tlll<l 0-5 E
10 10° 10° /

's(GeV) Q| ICE
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J/W production at 2,76 TeV sarah@clrmont .

T T T T T
e OS ALICE pp 1s5=2.76 TeV

N§ E g NO T 1 171 T 1 1 7T 1 1 7T | T 1 11 I T 1 1 7T ‘ T 1 T T 3 TTT 1 I TTTT | LBLELBL | TTTT I TTTT | LI LU I TTTT TrTT 1 L
[ 50 ; 5 LS *: - . 10_ ¥ e'e,\s=7 TeV (4% luminosity) —
= B . > = ALICE pp\s = 2.76 TeV = I A w'w1s=7 ToV (5.5% luminosity) .
o 40 + TrkRot - o > I ® e‘e,1s=2.76 TeV 1.9% luminosity) ALICE pp 1
; F + e i 1 03 E ®0s = EB‘ - W pu,\s=2.76 TeV (£1.9% luminosity) N
= = B — Fit ] 2 g _ —
o [ 3 2 B 1 e | -
= 7 — - 4 O - J, 4
g 4 E GJ | l )
(&) = o B
3 %) 6 L] |
E 1 02 F = B 4
-] o ] - B
Q - h - T .
g RE RS
10 i )
] o o o g S, -
g ) r S i - : reflected 7
: {?# .+ : ‘ V"I I ‘ S ‘ —— I"‘ | "‘l : ‘ll‘l I B ‘ ——— -J L1l I L1l I Ll I Ll I(I)Fl)elrl| Jr\el lef:lel J L1l | I L] \ Ll J L1l l_
e v 2 25 3 35 4 45 5 T T R
1.5 2 2.5 3 3.5 4 4.5 5 2
e (GeVICE) m,,, (GeV/c?) y
Ia _\ TrT ‘ LI I T T 1T LI L | Trrr ‘ L I T 11 l_
% oy ) ALICE pp, 2.5<y<4
CERIS s 4 » pp2,76 TeV, di-muons (forward) and di-electrons (central)
- [ ] Oypp = 3.34 £ 0.13 (stat.) + 0.27 (syst.)*>53_ . (syst. pol.) ub
-D .
! - 2,5< Y < 4; pp>0
=
2 11—
o 10w szroroveron umwm O3 = 7-75 + 1.78 (stat.) + 1.39 (syst.)*16, (. (syst. pol.) ub
[ A \s=7 TeV (+5.5% luminosity) . .
| []1s-276 Tev, GS+CO NLO N |y| <0,9; pr>0
- (M. Butenschoen et al., priv. comm.) A
| [ ]is=7Tev, cS+CONLO ‘ 8 o
(M. Butenschoen et al., Phys. Rev. D84 (2011) 051501]"‘»\‘_ _ q
'2 Ll 1l J 1 L1 | I - { Ll | \ L1 | | Ll 11 J 1 l“l“l I 1 588 §
Wo 123 4 5 6 7 8 *

pt (GeV/c) Phys. Lett. B718 (2012) 295; Err Phys. Lett. B748 (2015) 472 ALICE



New observables in quarkonium sarsh@clermontinzps
production
o Phys. Lett. B 712 (2012) 3, 165-175
Relative charm production yield as a function of 15; 32 2| O Pythia 6.4 Iyl < 0.9)
relative charged multiplicity Zlz . O Pyila 84 25<y<4)
©T | T I
» Trend not reproduced by PYTHIA 6,4 (PERUGIA 2011, ~ 4L g8 g
direct J/y only) I “og o
I 9o 8 88H8 gU
» Trend reproduced by the string percolation model g 5 f
Number of J/y proportional to elementary initial parton-parton interactions dN,/dn
Reduction of the number of charged particles due to percolation (dNC—Mn)
ch

JHEP 1509 (2015) 148
L L L B L B BN
ALICE, pp \s =7 TeV
¢ Average D°, D*, D** meson |y|<0.5, 2<p_<4 GeV/c
¢ Jy — e'e, |y|<0.9, p>0
¢ Jy - ptu, 2.5<y<4.0, pT>O m

N
;]

Phys.Rev. C86 (2012) 034903

-
o
=

» More than linear increase
observed for central D-
mesons up to 6 times de
mean multiplicity

N
o

—
o o
T T T | LI | UL | T T T T 17 T T 1]

dN,,/dy/<dN,, /dy>

i

Eﬁ

(EN/dydp ) / (Nidydp)
&

\Illl\l\'ll\\lllll\ll\lll

5 -
=|- .
E +6%/-3% normalization unc. not shown
g + 6% unc. on (dN/dn) / (dN/dn) not shown _|
2 -
§ 0.4 B fraction hypothesis: x 1/2 (2) at low (high) multiplicity
- 3
S O
0 ‘ | § —-0.2F
0 1 2 3 4 5 6 9 E
o 04F

dN_,/dn/<dN,,/dn>

o
-
ol
w
N

R
(dN/dm) / (@N_/c)

ALICE



New observables in quarkonium sarsh@clermontinzps
production
o Phys. Lett. B 712 (2012) 3, 165-175
Relative charm production yield as a function of 13; 32 2| O Pythia 6.4 Iyl < 0.9)
relative charged multiplicity Zlz . O Pyila 84 25<y<4)
©T | T
» Trend not reproduced by PYTHIA 6,4 (PERUGIA 2011, ~ 4L g8 g
direct J/y only) I “og o
I 9o 8 88H8 gU
» Trend reproduced by the string percolation model 5 f
Number of J/y proportional to elementary initial parton-parton interactions dN,/dn
C

Reduction of the number of charged particles due to percolation YPTNRRPY
(aN_/dn

JHEP 1509 (2015) 148
LRRAR R LA R Re L) LA RS R

Phys.Rev. C86 (2012) 034903 R ey
5 3 D_'_ 20:_ ALICE 3 T - Percolation, p >0 i E
& M T 18f pp1s=7Tev H 1 -.EPOS3.009 E
%“ i B 6 » D meson o § —EPOS3.099+Hydro M E . .
i S a 3 ooprmass 1 » More than linear increase
X, = 12 - {  observed for central D-
© — E :" _:_ ; _: )
g 3 B 1 mesons up to 6 times de
: S & }/ E o] mean multiplicity
| R
g | | Il Il 1| <plT <|2 Glev"c_;_v-/\.)\" | | I2<I\DT<I4 G?V/CI_; > MPI in PYTHIA 8 nOt
gfg ~ {. + 7 1 enoughtoreproduce D-
4 F B + ; E
3 ;3 1 meson data
T ‘ + . .
2 = 1ok L S P » Can be interpreted in
Q i .
R 8 A 3 o term a reduction of
T 6 or 3 = 3 .
E R ] o ; charged particle
© Call ] e

4 iy
| E : I L e .
0 1 2 3 s 5 s 23—‘4_,3:’ | 4s<p<s GIeWcI:'E'_’P/f | B<p <120Gevic] (percolation or hyda
chhlan<chhldn> 0 I1IIJI2IIJI3IIII4IIJI5IIII un7un|8u||9|| |1J|||21||A:3||||4|lllsjjllsull?lIIIBHHQH . EPOS)
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