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initial state

final state

Nuclear effects on quarkonium production

At LHC energies, several mechanisms can affect quarkonium production in nuclear
medium besides QGP:

Cold Nuclear Matter effects (CNM)

"+ modification of PDF in nuclear target o 14 - i
gluon shadowing/anti-shadowing in nPDFs g 1.2 - g ,'_
( ) =10 B §77 e T
<« gluon saturation effects at low Xp; N” 0.8 & Eibhic]
Color Glass Condensate framework & 0.6 - —— EPPS16T
_ ) 8 047 e EPS09 i
| * partonic energy loss £, 02 DSSZ [
also with initial/final state radiation = 00 o """'_3 - """'_2 = """_1 E—
interference ( ) 10 10 10 10
< + absorption/break-up in nuclear medium Ly,
( ) A _ 9 PDF in bound nucleus
* Interaction with co-moving hadron gas 9 = g PDF in free nucleon
( )
-

p-A collisions

crucial tool to disentangle different CNM effects
and interpret Pb-Pb results
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R,a: evaluating nuclear effects

Nuclear modification factor allows evaluation of nuclear effects on quarkonium
production in p-A collisions

_—> measured quarkonium

00 / yield in p-A
N A
p
R —
pA QQ
<T >— (Ncoll> <TpA> O-pp
T o — ~

reference cross section in pp
in the same energy/kinematic
domain

nuclear thickness function
& binary pp collision in pA

— no deviation from a superposition of
RpA =1 ) P . p
elementary pp collisions

RpA £1 =) modifications due to nuclear medium
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Quarkonia reconstruction with ALICE: mid-rapidity

at mid-y: reconstruction via e*e- decay channel in Central Barrel

Central Barrel acceptance:  |95] < 0.9

¢ v’ inclusive J/y down to zero p;
SN v' prompt/non-prompt J/Y separation down
’ : to p; ~ 1.5 GeV/c

main sub-systems used

> Inner Tracking System
(ITS)

vertexing,

tracking

Time Projection Chamber
(TPC)

tracking

electron PID via dE/dx

p-Pb \ s, =5.02 TeV

VO, ZDC:
triggering
centrality estimation

10
p (GeV/c)
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Quarkonia reconstruction with ALICE: fwd-rapidity

at forward-y . reconstruction via p*u decay channel in Muon Arm

Muon Arm acceptance: —4.0 <np,p< —2.5
v I inclusively
v P(29)

down to zero p;

VY

main sub-systems used

Silicon Pixel Detector (SPD)
vertexing

Muon Chambers (MCH)
tracking

Muon Trigger (MTR)
triggering

VO, ZDC:
triggering,
centrality estimation

N
7

Vv

\%
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ALICE kinematic coverage in p-Pb collisions

Unique ALICE acceptance at the LHC: L 2 2 4 ~
g 10 lﬂbb& 410
-> access to low p; J/Y measurement at mid-y: 8
complementary to ATLAS and CMS &7 175
—-» access to kinematic regions in the domain of CNM effects 5 W
\’Y\
gluon saturation 2.5-| ALICE HEiEE 125
« L} —_— n —_—
< 1. T T T TTTTI T [T TTTTT T I T TTTTIT T T TTTTT : I : l : . >
N> 1 B anti-shadolwing ° ! ? ° * rapidity, Yia
O L 1
g 1.29 ] EMC i Different rapidities & Bjorken-x values probed
O e ————i T e.g. forJ/Y :
|| ;r & :
~ 3 - i Runl, \/Syy = 5.02 TeV
S 0.6 —— EPPS16Y|[lI"
s 044 e EPS09 Yl Jarrel: -1.37<y,,,.<0.43 & 6-10%< x;, < 3-10°3
e | shadowing | . .
2. 027 | | DS|SZ i Muon Arm = 2 beam configurations
ﬁ O- | L1111l 1 L1l 1 (I | L 111l

2.03 <y, <3.53 1.37 <y, <0.43 -4.46 <y, <-2.96
fwd-y mid-y bkw-y
® G.Trombetta for the ALICE Collab.

p-Pb:  2.03<y,,<3.53 & 2:10°< x;,, < 8:10°
Pb-p: -4.46<y,. <-2.96 & 1-102< x,, < 5-107

Run2

slightly smaller x values probed at

J/SNN = 8.16 TeV
e/



J/ results at \/syy =5.02 TeV: Ry, vsy

Measurements of J/ R, indicate a significant suppression at forward rapidities with respect to
pp collisions. Measurements at backward rapidity are compatible with no modifications from CNM

[ JHEP 12 (2014) 073] [JHEP 06 (2015) 055]

5 .
& b ppb\syes02Tev model comparison

L ALICE (JHEP 02 (2014) 073): inclusive J/y—p'ir, 0<p_<15 GeV/c
Ly (4.46<y__<-2.96)=5.8 nb", L _(2.03<y__<3.53)= 5.0 nb" * Fair agreement with CEM+EPS09 nPDF

ALICE (JHEP 06 (2015) 055):_1inclusive Jiy—e'e’, pT>0 shadowing predictions,
Ly (-1.37<y__<0.43)= 51 ub . .
Global uriceraliity = 34% also with moderate final-state

TGRS e absorption
0.8 . .
i * Fair agreement with coherent E-Loss
0.6 |- 7 EPS09 NLO (vog) models with or without shadowing
i CGC + CEM (Fujii et al.)
| ## CGC + CEM (Ducloué et al.) _ )
0.4  CGC+NRQCD (Maetal) * Early CGC implementations
- B2 ELoss, q0=0.075 GeV?/fm (Arleo et al.) ' : .
[ [ EPS09 NLO + ELoss, q =0.055 GeV?/fm (Arleo et al) clearly underestimate data at fwd-y.
|- == EPS09 LO central set (Ferreiro et al.) :
02 - =..« EPS09 LO central set + O,ps = 1.5 mb (Ferreiro et al.) Better agreement Wlth more
| --- EPS09 LO central set + c,,_ = 2.8 mb (Ferreiro et al.) recent calculations
OIllilllllllllllllllllllllIlllllllllllllllllllll
4 3 2 -1 0 1 2 3 4
[Vogt, PRC 92 (2015) 034909] [Arleo et al., JHEP 1303 (2013) 122] ycms
[Fujii et al., NPA 915 (2013) 1] [Ducloué et al., PRD 91 (2015) 114005]

[Ma et al., PRD 92 (2015) 071901] [Ferreiro et al., PRC 88 (2013) 047901]

Hard to discriminate between models related to different CNM effects + production models
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J/Y results at /syny =5.02 TeV:

&  size of CNM effects on J/U tends to decrease with increasing p;
[ JHEP 06 (2015) 055]
Q:§1 4 ALICE, p-Pb | s, = 5.02 TeV u:§1 a4k f-\LICE‘, p-Pb {5, = 5.02 TeV
inclusive J/y— e*e’ [ inclusive Jiy—u*p
1.2 r -1.37<ycms<0.43 10 [ -446<y <296
1:_ .. H ..... 5 O eEEo = RSN
p 0.8
6F 0.6
0.4} 0.4F
[ EPS09 NLO (Vogt) : EPS09 NLO (Vogt)
0 2 L CGC (Fujii et al.) 0 2 []ELoss with qu=n.075 GeV¥fm (Arleo et al.)
TR [[] Eloss with qn=0.075 GeV?/fm (Arleo et al.) TF EPS09 NLO + ELoss with qD=D.055 GeV¥fm (Arleo et al.)
[ EPS09 NLO + Eloss with g,=0.055 GeV%fm (Arleo et al.) N — Mult. scatt. (Kang et al.)
oL v 1 AR T A BN ol bl v e L L e
0 2 4 6 8 10 0 1 2 3 4 5 6 7 8
P, (GeV/c) P, (GeV/c)
Ko}
- [ ALICE, p-Pb |s, = 5.02 TeV .« ge
S n :
x [ inclusive J/y—u*yw Fo rwa rd ra pld Ity'
19 C 2.03<ycms<3.53
1 :_ ..................................................
0.8F .
0.6 —=B:"B=‘ 7
= = ~ [EPS09 NLO (Vogt)
0.4r 7 [ICGC+CEM (ingii etal)
B g 7 i CGC + CEM (Ducloué et al.)
e [~ ]CGC + NRQCD (Ma et al.)
02 B s et []ELoss with g =0.075 GeV¥fm (Arleo et al.)
I EPS09 NLO + ELoss, q,=0.055 GeV¥fm (Arleo et al.) . .
O C |38 = | I | O A O | | =0 Wl = | | iMlt“It. Tclanl. ('l(alngle‘la]{)l 1 | | B B | ] B | scatterlng Scenarlos
0 1 2 3 4 5 6 7 8
[ Kang et al.,, PLB 721 (2013) 277 ] pT (GeV/c)
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Ropy VS Py

& Bkw rapidity:

* Fair agreement with
ELoss with shadowing

* Steeper trend for pure
ELoss scenarios

e parton multiple
scattering plausible

* Fair agreement with E-loss+shadowing models for
p; > 1-2 GeV/c while tensions at low p;

* good description from recent CGC+NRQCD
calculations within uncertainties

e Steeper trend in pure E-Loss and multiple
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)/ results at \/Syn = 5.02 TeV: Q,p, vs event activity

@ Measured nuclear modification factor Q,;, as a function of the event activity (*) centrality estimator

bkw-y fwd-y

mult

e 2.03<y_ <3.53, p-going direction
= CGC + CEM (Ducloué et al.)

0.8 Eloss (Arleo et al.)
[ZAEPS09 NLO + CEM (Vogt et al.)
=+ EPS09 LO no comovers (Ferreiro)
0.6 — EPS09 LO + comovers (Ferreiro)
| PRI SRR B B EEPErE SNSRI R S i R
0 2 4 6 8 10 12 0
( N mult > (

coll

Nmult> (N
[ JHEP 11 (2015) 127]

& Suppression effects tend to be enhanced with increasing centrality at forward y

* Overall agreement with predictions from E-Loss and EPS09 shadowing with/without comovers

* CGC + CEM calculations tend to overestimate data in peripheral collisions at forward y

(*) energy deposited in ZDC by neutrons from Pb remnants is used to

derive the (NHIY) centrality estimator

® G.Trombetta for the ALICE Collab. ®10



J/ results at \/syy = 8.16 TeV: R, vsy and p;

Preliminary results from 2016 sample at increased energy and luminosity

o 1.4
s f ALICE, inclusive J/ an .
T b ense Sy R @ 8.16 TeV data show systematically larger
i suppression, but overall compatibility with
T [y l 5.02 TeV measurements
0.8F ( slightly different x;; probed )
0-6 L . . . . . .
! Significant reduction of uncertainties and
04¢ increased p; coverage for R,
r ® p-Pb |5, =5.02 TeV (JHEP 02 (2014) 073)
0.2r- . measurements on Run2 data
3 ® p-Pb \s,, =8.16 TeV (preliminary)
0 V\ 11 | 1111 I 1111 I 1111 I 1111 I 1111 ‘ 1111 ‘ 1111 ‘ 1111 { 1111
-5 4 -3 -2 -1 0 1 2 3 4 5
bkw-y [ALICE-PUBLIC-2017-001] oms de'y
e 22¢ e 227
o oL ALIGE o L ALICE
F Inclusive Jiy — p'w, -4.46 < Yoms < -2.96 F Inclusive J/y — p'p’, 2.03 < Yoms < 3.53
1.8 a 1.8 a
16F 161 N
14 ] H 14l No significant dependence on
121—E_g E E E E . o N H - 1.9;— . H - VSNN for the suppression as a
i 3 u i
0! 08: 5" Py o function of p;
0.6- o6 B "
04k ® p-Pb|s,, =502 TeV (JHEP 02 (2014) 073) 0.4 g ® p-Pb |s,, =5.02 TeV (JHEP 02 (2014) 073)
0:2 F ® p-Pb\s,, =8.16 TeV (preliminary) 0:2 7 ® p-Pb\s,, =8.16 TeV (preliminary)
Oiljl\uul\\\|||\\\\::\\|L||\\|L|‘\\1LJ‘\\ Ozwlw\uuw\\\||\\\\|||\|\||J\llluj\lLlanl
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20

P, (GeV/c)
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J/ results at \/syy = 8.16 TeV: R, vsy and p;

Preliminary results from 2016 sample at increased energy and luminosity

3 1'4; ALIGE Preliminary
x (o Inclusive JAy — wit, p-Pb [, = 8.16 TeV
1 O ——— I « data precision currently challenging
i for most model predictions
0.8
0.6 } EPS09NLO + CEM (R. Vogt) —%
[ noTEQ1S (. Lansberg etal) * overall good agreement with models
04+ CGC + NRQCD (R. Venugopalan et al.) .
[ N cac + CEM 5. Ducioue stal) based on shadowing and/or energy
02 e ot uciea ot 7 Zuang ot o) loss, despite large theoretical
07\I-I-I-i\c?nl'.otvier\sEEl.FleirrIEi';o?lJLI Il IILIJIIII L1 ‘IILIJIIII ‘ | | uncertainties
5 4 3 2 -1 0 1 2 3 4 5
y
bkw-y [ALICE-PUBLIC-2017-001] oms fwd-y
g 22 e 227
o oL ALICE preliminary o 2 E  ALICE preliminary
Inclusive J/y — p'u L Inclusive Jiy — prp’
1.8 p-Pbysy=816TeV,-446<y  <-2.96 1.8 — p-Pb {5, =8.16 TeV, 203 <y  <3.53
1.6 1.6 —
1.4F 141

qHH 12 * Good description also
E"H """"""""""""""""""""""" H """""""" 1 g HEEEH‘HI from CGC calculations

ggéxﬂjj'f at forward rapidity

EPS09NLO + CEM (R. Vogt)
EPS0ONLO + CEM (R. Vogt) 041} nCTEQ15 (J. Lansberg et al.)
F CGC + NRQCD (R. Venugopalan et al.)
nCTEQ15 (J. Lansberg et al) 0.2 F CGC + CEM (B. Ducloue el al.)
r — Transport (hot + cold effects) (P. Zhuang et al.) F — Transport (hot + cold effects) (P. Zhuang et al.)
Cova oo b bo v b b b b Lo b 0’11111;1]\L\|J|11|LJJJLlanJll::JlJllJJl
2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
P (GeV/c) P, (GeV/c)

® G.Trombetta for the ALICE Collab. e]12



D(2S) results at \/syy =5.02 TeV: Ryp, vsy and py;

Nuclear modification factor of Y(2S) measured at forward and backward rapidity

bkw-y . fwd-y
- % 1.8F ALICE, p-Pb |5,,= 5.02 TeV, inclusive J/y, y(28)-u'w . _
& 4 g[ ALICE,p-Pb |5,=5.02TeV,-4.46 < ¥, _<-296 < Eoa Jiy % {.g[ ALICE, p-Pb 5,,=502TeV,203< y_ <353
@ r EPS09 NLO + ELoss with q_=0.055 GeV3fm (Arleo et al.) 1.6 o w(2S) x F EPS09 NLO + ELoss with q_=0.055 GeV/fm (Arleo et al.)
1.6 O ELoss with g,=0.075 GeV?/fm (Arleo et al.) r 1.6 E ELoss with g,=0.075 GeV?/fm (Arleo et al.)
F EPS09 NLO (Vogt) 141 F EPS09 NLO (Vogt)
1'4:A.wa ) 1'4:_A Jiy
1oF® vi2s) T] 1.2 1.0 ® w@s)
F o = E il = “‘E{‘ _____________________________________________________________ :
e = N aaaa—— | RN/ <SS
= i : : o
0.8 0.8 : 0.8F —
- : —— = T
06] 06F $ 06— ‘
04F 04F 0.4 :—h{ﬁ——i $ % I
[ 1 r EPS09 NLO (Vogt) [
0.2 E 0.2 __ ELoss with ¢,=0.075 GeV%fm (Arleo et al.) 0.2 :_
O’HHIHH|L.HI|.L1IJ.|J{....JJlutlujul E EPSOQNLO»ELosswilhq0=0.055GeVz/fm(ArIeoelaL) 0'.|.Al|x|AlA.|AIA|||l||.xIHlulAnA.I.A.n
0 1 2 3 4 5 6 7 8 o] T Y U S P A WP WP IO B 0 1 2 3 4 5 6 7 8
P, (GeV/c) 5 4 3 -2 - 0 1 2 3 4 5 o (GeV/c)

[JHEP 12 (2014) 073]

Significantly larger suppression of )(2S) state compared to J/ is observed, especially at backward y

- not expected from inital-state interactions with CNM:
* negligible Y(2S) pair break-up expected
resonance S CC pair crossing »
formation time time in CNM * shadowing and energy loss do not depend
on final-state quantum numbers

other kind of final-state interactions with cold or hot medium needed to explain data

® G.Trombetta for the ALICE Collab. 13



D(2S) results at \/Syn = 5.02 TeV . Q_p, Vs event activity

Measurements as a function of event activity allow different thicknesses of crossed CNM to be probed

52_5||||||||||||||||||||||||||| _92,5||||||||||||||||||||||||||.
o L o L
o L ALICE, p-Pb \s,,=5.02 TeV, -4.46 <Y o< ~2.96 0‘1 i ALICE, p-Pb {sy,=5.02 TeV, 2.03 <Y o< 3-53
[ Inclusive JAy, w(2S) — w'w | | Inclusive Jiy, y(28) — W'
2 __ EELoss (Arleo et al.) — J/y: EPS09 LO + comovers (Ferreiro) __ 2 ._ . ELoss (Arlec et al.) — J/y: EPS09 LO + comovers (Ferreiro) ]
EPS09 NLO (Vogtetal) — ¥(2S): EPS09 LO + comovers (Ferreiro) i EPS09 NLO (Vogtetal) ~— ¥(@5): EPS09 LO + comovers (Ferreiro)
15 [ - EPS09 LO (Ferreiro) Jiy: QGP+HRG (Du et al.) ] 15 [ EPS09 LO (Ferreiro) Jhy: QGP+HRG (Du et al.) b
. y(2S): QGP+HRG (Du et al.) ~ v(2S): QGP+HRG (Du et al.)
bkw-y @] fwd-y
,,,,, £3 I 1
0.5 i
XA
L my(2S)
O-lllllllllllllllllllllllllll- 0-|||||||||||||||||||||||||||-
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
<Ncoll> < coll>
[JHEP 1606 (2016) 050] [Du et al., Nucl.Phys. A943 (2015) 147]

[Ferriero, Phys.Lett. B749 (2015) 98]

increasing Y(2S) suppression trend towards more central collisions

* shadowing /energy loss models predict same degree of suppression for J/y and {(2S)
and fail in reproducing (2S) experimental results

- models implementing final-state interactions with other parton/particles (co-movers)
or with a hot partonic medium (QGP+HRG) reproduce the size of the observed suppression

® G.Trombetta for the ALICE Collab. ®14



Y(1S) results at \/Syn =5.02TeV: R, Vs y

Measurements of Y production at 5.02 TeV complement charmonium studies of CNM effects

—_
0 - ALICE p-Pb | 5y = 5.02 TeV, inclusive Y(1S)-u "y, p,>0
=12 Ly (-446<y  <-296)=58nb" L, (203<y_ <353 =50nb"
> [
p.. 10— Correlated uncertainties: 1.6%
) -
T

8_

6 ®

41—

-8 1 1
2 AppX dc;(, Sidy (interpolated)
OT..|.‘..|‘...|‘...\....\....|.‘..|....|H..\...

4 3 =2 4 0 1 2 3 4
ycms

[PLB 740 (2015) 105]

trend of Y(1S) R,p, similar to that of
J/y although with larger uncertainties

® G.Trombetta for the ALICE Collab.

measurements of Y(1S) show suppression
with respect to binary-scaled pp reference at
forward rapidity

backward rapidity measurements are
compatible with no modification

14 ALICE p-Pb | s, = 5.02 TeV
I Ly (-4.46 < y, . <-296)=58nb", L, (203<y_ <353 =50nb"
1.2H
(¢
- | |e|®
s e

® Inclusive Y(1S)—u'w, p, >0

o o
[*)) [o0]
[T ]
@

%‘

0.4
® |Inclusive Jiy—pty, P> 0
0.2
OTIIIII\IIII\II\I\II\\I\II\IIII\IIII\II'I\\Illl\
-4 -3 -2 -1 0 1 2 3 4
yCI"ﬂS
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Y(1S) results at \/Syn =5.02TeV: R, Vs y

Measurements can be compared with CNM model predictions
[PLB 740 (2015) 105]

5';1 14 ALICE p-Pb | s, = 5.02 TeV, inclusive Y(18)-u'w’, p. > 0 'ng_ 14 ALICE p-Pb | s = 5.02 TeV, inclusive Y(18)—p"w’ p_ >0
@ [ Lu(446<y_ <-296)=58nb", L, (203<y_ <3.53)=50nb" o Ly(446<y _<-296)=58nb", L, (203<y__<3.53)=50nb"
12877
1
0.8f
0.6
0.4 [ ] CEM+EPS09 NLO (Vogt, arXiv:1301.3395 and priv.comm.) 0.4~ CGC (Fujii et al, arXiv:1304.2221)
[ Eloss (Arleo et al., JHEP 1303 (2013) 122): - 2—2+EPS09 LO (Ferreiro et al., Eur. Phys. J. C (2013) 73:2427):
0.2 W Eloss 0.2 Shadowing
[ [ Eloss + EPS09 NLO - EMC
OT|IJlllll\IIll|I\JIllII‘lllllllllllllllll\lllll Ojlllllll‘\llllll\IIIIII‘lllllllllllllllllll\lll
-4 -3 -2 -1 0 1 2 3 4 -4 -3 -2 -1 0 1 2 3 4
ycms ycms

e Suppression at forward y fairly well described by EPS09 shadowing predictions at
LO/NLO either with or without E-loss inclusion

* Measurements at backward y disfavour strong anti-shadowing from EPS09
parametrizations

None of the calculations fully describe forward and backward rapidity data
More precise measurements could provide more insight

® G.Trombetta for the ALICE Collab.
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summary

Significant modifications on quarkonium production due to CNM have been measured by
ALICE in p-Pb collisions:

@ J/Y suppression at forward y was observed at \/syy = 5.02 and /sy = 8.16 TeV:

e overall good description is provided by models which include gluon shadowing
and parton energy loss

e currently available data precision can help constraining models

@ YP(2S) significantly more suppressed than J/ at \/syy = 5.02 TeV:
* unexpected from initial-state interactions

* final-state interactions with the nuclear medium could explain the additional
suppression

9 Y(1S) suppressed at forward y, similiarly as J/{ at \/Syy = 5.02 TeV

* compatible with shadowing predictions although measurements at backward
rapidity suggest small anti-shadowing contribution

More results still to come from Run2 data!

® G.Trombetta for the ALICE Collab. o1/
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p-Pb Measurements and Data Samples

Several analyses carried out on Runl data samples..

2013 p-Pb @ 5.02 TeV

L .=51pb!
(p-Pb) 1'37<ycms<0'43 " (MB)
I'int =5 nb-l
fwd-y (p-Pb) 2.03<Y <353 (dimuon triggered)
Li,¢= 5.8 nb?
bkw-y (Pb-p) A.46<Yems<2.96 1 gimion triggered)

.. and already first J/{ results from samples
2016 p-Pb @ 8.16 TeV
(p-Pb) 1.37<y,<0.43 Li"ti&'g)"b'l
fwd-y (p-Pb) 20347,,353 | di:x:nst'zg';'::e "
bkw-y (Pb-p) -4.46<y,,,.<-2.96 (dilr-%z:i;iggg:;d)

® G.Trombetta for the ALICE Collab.

Investigated nuclear modifications

J/W: vs rapidity, p;, centrality, multiplicity
[ JHEP 12 (2014) 073] [JHEP 06 (2015) 055]
[ JHEP 11 (2015) 127] [ arXiv:1704.00274]

vs rapidity, p;, centrality
[JHEP 12 (2014) 073] [JHEP 1606 (2016) 050]

P (2S):

Y(lS) vs rapidity [pLB 740 (2015) 105]

J/Y:

vs rapidity, p; @ Vs, = 8.16 TeV
pp reference cross sections for R,

from either energy interpolation or
measurements at the corresponding /syn
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Examples of signal extractions

Examples of di-lepton invariant mass distributions from Runl analyses

L BLAL LA LS N LR LA B L —
—_ L ALICE. p-P r— 02 TeV = ALICE, p-Pb |s, = 5.02 TeV
N(_) 100t CE, p-Pb fsyy=5.02Te B S 10°t 203<y, <353, p >0
3 [ -1 .37<ycms<0.43 8 ,
= | 0-20% ZN 8 \
o H Ny, =133 £18 _ : 10° e
< 50 |“ S/B=0.70 +0.09 ] © T
* I}hﬂ ﬂl'ﬂ‘ 102} '-I) (ZS)
£ y | |
L h h‘lﬂtnq .'I‘I|I||I| \l'.ll\."..?ul.\..l..l.
2 2.5 3 3.5 4 45 5
1/ '-IJ ) MB (G V/cz) o 20
e
Ng 20000 |- p-Pb, |5,=5.02 TeV, L_=5.0 nb" o
2 s iolusive Jyos RS ALICE p-Pb | sy, = 5.02 TeV, L, =5.8 nb”"
% 2.03<y, <353, 0<p <15 GeVic o 60? A8 <Y e < 2.96.P,> 0
5 15000 e g 2/ndf = 1.00
g e S
S 10000 2l 0
c
)
>
w
5000 20

9.5

10 105 115 12

' K

un
My

® G.Trombetta for the ALICE Collab.

Signal extraction either via
bin-counting

after background
subtraction or via
simultaneus fitting of the
signal and background di-
lepton invariant mass
spectrum
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Correlation between centrality estimators in p-Pb

Looser correlation between Npart vs impact parameter, and Multiplicity vs Npart in p-Pb
collisions impairs centrality evaluation based on charged-particle multiplicity

p-Pb

y e 107
] Glauber-MC jl
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Centrality selection based on
the energy deposited by slow
nucleons from the Pb nucleus
remnant minimizes the biases
on the centrality estimate

Hybrid method used to derive
(TpA) and (N..;) for a given
centrality class

[ ALICE, PRC 91 (2015) 064905 ]
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J/U p; broadening in p-Pb collisions at 5.02 TeV

Nuclear effects can affect the J/U p; spectrum shape in p-Pb collisions with respect to pp collisions

prbroadening: A(p7) = (p%>pr B <p%)pp

calculations

S [ p-Pb 5 < 5.02 TeV, inclusive Jiy, 0<p <15 GeVie | | Lhooourements at s =5.02 eV
c\T>‘ S NN TS ’ R n show an increasing p; broadening
8 - ® ALICE, 2.03<y_ <3.53, p-going direction ) from peripheral to central
a4 [~ Mult. scattering (Kang et al.) N collisions with larger values at
~ . Eloss (Arleo et al.) i forward rapidity
QT _[ e ALCE, -4.46<y_ <2.96, Pb-going direction i
\./ 3 :_ — Mult. scattering (Kang et al.) _: )
£ | Y Eloss (Arleo et al) ] * Well described by models
—~ 2° — including initial and final-state
Qr multiple scattering of partons
e s - with nuclear medium
] e Slightly steeper trend predicted
0 ' by Energy loss model
0
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I/ Qppy, vs pr at 5.02 TeV

bkw-y fwd-y

Eloss (Arleo et al.)

Sg  [ALICE, p-Pb {5, = 5.02 TeV, inclusive Jiy]
*1.5f I EPS09 NLO + CEM (Vogt et al.)

* Significant enhancement of
CNM effects when moving
A from peripheral to central

= ] collisions
EL [ -4.46<y_ <-2.96, Pb-going direction 1 2.03<y_ <3.53, p-going direction

e Shadowing from EPSQ9 in
fair agreement with the

data

= * Steepertrend predicted by
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Estimating CNM effects in Pb-Pb collisions

Results of R, measurements can be used to estimate the contribution of CNM effects to
the nuclear modifications in Pb-Pb collisions

—> For J/{ suppression in Pb-Pb at \/syny =2.76 TeV ([ PLB 734 (2014) 314-327 ] ):

Assuming factorization of CNM effects on the two Pb nuclei
( 2->1 kinematics, shadowing as main effect ):

RopoX Rypp, (Rypp?) can be used as estimate of CNM effect component and qualitatively compared to Ry,

[ JHEP 06 (2015) 055]
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Hint of a smaller suppression at low p; with respect to extrapolations from CNM
- in line with J/{ regeneration scenarios in QGP

® G.Trombetta for the ALICE Collab. @24



J/U from beauty hadrons

At LHC energies, a significant fraction of the
inclusive J/ yield is made up of non-prompt J/{

from beauty-hadrons decay

B decay
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ALICE is capable of measuring the fraction fz of non-prompt J/{ at mid-rapidity down to p; = 1.3 GeV/c
through likelihood fits of topological observables
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Preliminary results
available for the nuclear
modification factors of
non-prompt J/Y at mid-
rapidity in p-Pb @ 5.02 TeV
from Runl, complementary
to LHCb
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