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- @ Physics motivations

B Study of p’artide production vs average multiplicity
®J/yand Y vs multiplcity in pp collisions & ® B
® D mesons vs multiplicity in pp collisiosn &

@ D mesons vs multiplicity in p-Pb collisiosn .
@ J/vy and Y vs multiplcity in p-Pb collisions & %

B Study of particle production vs (the best knowledge we have of)
centrality ,
® D mesons Qe &
B |/ and y(25) Qe R

D. Caffarri [CERN] -SGW 10/12/14 | Open and hidden HF vs event activity in p-Pb callisions
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B In pp collisions:
® high mult1pl1c1ty collisions mainly come from Multi Parton
Interactions (MPIs) ~
= study MPIs at the LHC where they m1ght give a relevant
- contributions to particle prdocution.

I In p-Pb collisions:
8 similarity between high multiplicity pp and p-Pb collisions?
l study of CNM effects in different multiplicity environment
- @ study of the pr spectra modifications in hlgh/ low multiplicity
p-Pb colhsmns VS pp ones.

D. Caffarri [CERN] -SGW 10/12/14 | Open and hidden HF vs event activity in p-Pb callisions



‘Motivation

® Multi-Parton Interactlons at the LHC ?
B MPIs are expected to play an important role at LHC energles:‘
B CMS measurement of jets and underlying events show a
better agreement w1th models including MPIs
e ~ Eur. Phys. ] C73 (2013) 2674
] ALICE measurement of mini-jets shows an increase of MPI

contr1but10n with increasing charged particle multiplicity
| | JHEP 09 (2013) 049

D. Caffarri [CERN] -SGW 10/12/14 | Open and hidden HF vs event activity in p-Pb collisions



~ Motivation

® Multi-Parton Interactlons at the LHC ?
B MPIs are expected to play an important role at LHC energles
® CMS measurement of jets and underlying events show a
better agreement w1th models including MPIs
| Eur. Phys. J C73 (2013) 2674
] ALICE measurement of mini-jets shows an increase of MPI
contr1but10n with increasing charged particle multiplicity
| | < JHEP 09 (2013) 049
@ MPIs and heavy-flavour ?
® NA27 measured that events with charm productlon have
larger charged particle multiplicity (pp collisions, Vs = 28 GeV) z.Phys ca1:191
® LHCb measured double charm production that shows a better _
agreement W1th models including double parton scatterin 1. High Energy Phys., 06 (2012) 141 &

D. Caffarri [CERN] -SGW 10/12/14 | Open and hidden HF vs event activity in p-Pb collisions
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® Multi-Parton Interactions at the LHC ? |
B MPIs are expected to play an important role at LHC energies:
B CMS measurement of jets and underlying events show a
better agreement w1th models including MPIs
Eur. Phys. J C73 (2013) 2674
@ ALICE measurement of mini-jets shows an increase of MPI
- contribution with increasing charged particle multiplicity
| | < JHEP 09 (2013) 049
@ MPIs and heavy-flavour ?
B NA27 measured that events with charm production have
larger charged particle multiplicity (pp collisions, Vs = 28 GeV) z.Phys ca1:191
® LHCb measured double charm production that shows a better | _
agreement with models including double parton scattering ). High Energy Phys., 06 (2012) 141 &

o Sapore Gravrs 2013 Sarah Porteboeuf-Houssals S talk
| https / /indico.cern. ch/ event/ 247609 / sessmn/ 6/ Contrlbutlon / 66/ material / shdes/ I pdf
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~ Analyses vs average multiplicity

Observables AR ==

By axis” self-normahzed yields in mu1t1p11c1ty

intervals relatlve to the multiplicity mtegrated - ALICE pp Y52 7 ToV
oHes - e e @s<y<d

® Jhp—e*e (lyl<0.9)

d2N/dedy X - (d2N/dp dy)mult/( mult X Nmult) 3

vent

| < d2N/dedy > : (d2N/dedy)t0t/(€tOt % Ntot ) I Normalization uncert.: 1.5%

event

- -”X axis”: average multrphcrty in a g1ver1 : #
mu1t1p11c1ty bin divided by the total Bl '
multiplicity
® Tracks, “tracklets”, energy deposrc in
forward calorlmeters

ALI—PUB—42097

D. Caffarri [CERN] -SGW 10/12/14 | Open and hidden HF vs event activity in p-Pb collisions



 Analyses vs average mutiplicty

Observables ,

By axis”: self-normahzed yields in mu1t1p11c1ty
intervals relative to the multiplicity integrated - ALICE pp Y52 7 ToV
ORIE5 s iass AR 33 - | | m Uy @5<y<4)

| d2N/dedy ' = (d'QN/dedy)mult/(emult Nmult)

vent

2 dQN/de dy> AR (d2 N/de dy)tot/(etot X NtOt ) I Normalization uncert.: 1.5%

® Jhp—e*e (lyl<0.9)

event

 W“x axis”: average multiplicity in a given
multiplicity bin divided by the total Ty _
-multiplicity S L
4
@ Tracks, “tracklets”, energy depos1t in dN,,/dn

forward calorlmeters X (dN_ /dn)

ALI-PUB-42097

- : SRR e » — »
How the rapldlty overlap between the measurement and the “i

, : mult1p11c1ty measurement can bias our conclusions?
D. Caffarri [CERN] - SGW ’ID/’I 2/14 5 Open and hidden HF vs event activity in p-Pb colhsmns




/P vs multin pp

J/y measuredin - ALICE pp is =7 TeV
B central rapidity region | | m oy ww@s<y<d)
: ‘ ® Jy — e‘e (lyl <0.9)
mlyl <09 | _

- pT > 0 ~ : o e Normalization uncert.: 1.5%

- @ forward rap1d1ty region
l25<y<4
| .PT = 0

- Multiplicity measured in Il <1
et ST dN,, /dn
Phys.Lett. B712 (2012) 165-175 (dN_ /ctn)

ALI-PUB-42097

. * Increase of ]/1[) y1elds w1th charged partlcle mult1p11c1ty
]/lIJ productlon in pp collrslons connected with strong hadronlc act1V1ty ?
]/ll) productlon enhanced due to MPI 2 | |

BE Caffarri (CERN]) -SGW 10/12/14 | Open and hidden HF vs event activity in p-Pb collisions



o/ bymknpp 2020202020 BVIHIAG

]/ 1 measured in
B central rapidlty reglon
O Pythia 6.4 (lyl <0.9)

. |y| = 0 9 _ :_g OO0 Pythia6.4 (2.5<y<4)

@pr>t o | =
® forward rapldlty region | - ©88gg 5.

-

W25<y<4 . - | B'O@@sg

Bpr>0 ey o 2 4

A - | | dN_/dn
= == . Phys.Lett. B712 (2012) 165-175

Multiplicity measured in Inl <1 (AN /ch)

O

Pythia 6.4 with only first hard processes as mechanisms of charm production.
No contr1but1ons from MPI nor clusters formation processes. |

l Clear difference W.I. t PYTHIA 6 W1th only f1rst hard processes

D. Caffarri [CERN] -SGW 10/12/14 | Open and hidden HF vs event activity in p-Pb collisions



;'J/,.:(P vs mult in Pp

J/¢p measuredin | " ALICE pp (s =7 TeV
‘@ central rapldlty reglon | | Uy @5 <y <4
® Jiy — e'e (lyl <0.9)
& |y| < 0. 9 S i

. pT > 0 A o e R Normalization uncert.: 1.5% °

- @ forward rap1d1ty region
l25<y<4
WP b

~ Multiplicity measured in In| < 1

Phys. e . B712 (2012) 165-175

ALI-_j B 42097

e 1 Do we have a d1fference in the hlgh | mult1p11c1ty bm?

Rt s

D. Caffarri [CERN] -SGW 10/12/14 | Open and hidden HF vs event activity in p-Pb collisions



J/tl) VSmU|t |n pp - v - Ferrelro, Pa]ares

Phys Rev C86 (2012) 034903

-
o
I

J/¢ measured in
B central rapidity region
mlyl <0.9 ‘_
mpr>0 : |
- @ forward rap1d1ty region
l25<y<4
@pr>0

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

| 'Multiplic’ity measured in Inl < 1

* 1. Do we have a d1fference in the highe mult1p11c1ty bm?

o ) Trend seems to be reproduced with coherence effect for pp collisions but
- uncertamtles of the measurement are st111 large

D. Caffarri [CERN] -SGW 10/12/14 | Open and hidden HF vs event activity in p-Pb collisions



J/¢p measured in " ALICE pp (s =7 TeV
B central rapidity region | w5 <y<d)
: ‘ ® Jy — e‘e (lyl <0.9)
mlyl <09 | :
. pT > O RSN ' X6 . I Normalization uncert.: 1.5%
® forward rap1d1ty region | i ¥
 W25<y<4 '

- -.PT~> i

ot ”.V .. S : . , | | |
Multiplicity measured in In| <1 .

' L dN,/an
Phys.Lett. B712 (2012) 165-175 (dN_ /d)

B-42097

\, 1 Do we have a dlfference in the hlghest mult1p11c1ty b1n7
12, pr dependence of the measurement’? Analysis with higher statistics?

| *° 3 ”Decouphng measurement and mu1t1p11c1ty determlnatlon (d1fferent 1]) ? |

BE Caffarri (CERN]) -SGW 10/12/14 | Open and hidden HF vs event activity in p-Pb collisions



¥ vs multin py

Y(lS) Y(25), Y(SS) measured in
‘B central rap1d1ty regmn

lIyI <193

~ O pp \s=276TeV I
- ® pPb \s,, =5.02 TeV

- % PbPb Sy =,2,76 TeV
- ly V<24

4 _4,

Multiplicitymeasur_é_d in | nl <24

same rapidity range as the measurement

||||||||||||| ||||||||||||||||||||||||I_
—Dpp\@ 2.76 TeV .

- m pPb s\ =5.02 TeV

1racks tracks total

D. Caffarri (CERN) - SGW 10/1 2/1 4

JHEP 04 (2014) 103

- (Y(38))
3

FTTTTTTTTTTTTTT | |||||||| ||||||||||||||||||I_
—i&pp\@ 276TeV .

- % pPb \s\=5.02 TeV

f— Y (3S)

1.5
<24, ,\ mi<2.4
(N0

tracks tracks /total

Open and hldden HF vs event activity in p-Pb colhsmns

NI<24
tracks /< tracks >to’[al
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- Y(18), Y(2S), Y(3S) measured in Multiplicity measured in 1| < 2.4
‘B central rap1d1ty region ~ same rapidity range as the measurement
lIyI<193 - ' | :
Bpr>0

JHEP 04 (2014) 103

‘~" : ||||||||||||| | |||||||| | ||||||||||||||| : ||||||||||||| | |||||||| |||||||||||||||||||:
~ O pps=276TeV f \ : —Dpp\@ 276TeV | —i‘rpp\@ 276TeV

_ o pPb (5. =502 Te " ] T T . ® DPb \/STJN =5.02 TeV . - | _ * pPb \s, = 5.02 TeV

1.5
h1l<2 4, i< Mi<2.4 , \ ni<2.4
tracks / <N > o tracks < tracks >to I

ngher Y states less produced in very h1gh-mu11tp11c1ty env1ronment

- than the ground state? S | .
BE L,ah‘arm [CEBN] -SGW 1U/12/14 Upen and hidden HF vs event activity in p-Hb collisions




| Y VS rﬁult In p-Pb |

JHEP 04 (2014) 103
Y(lS) Y (25), Y(SS) measured in
‘B central rap1d1ty region
Byl <L 93
Epr>0 |

- ppis=276Tev f x \ & 7 ppis=276Tev 3 7 - ppis=276Tev
" ® pPb |5 = 5.02 TeW B - ® pPb |5y, = 5.02 TeV 1 :_ % pPb |5 = 5.02 TeV

Multiplicity-—me_as11red-=in Inl <24
same rapidity range as the measurement

. . . 1.5 . . .
<24, hi<2.4 <24, hi<2.4 Inj<2. 40 N2
Ntracks < tracks >total , _ ' Ntracks ( tracks >total _ , Ntracks < tracks >total

h Y(lS) produced W1th more partlcles than the exc1ted states” or

' excited states are broken in h1gh—mu1t1p11c1ty env1ronment7
otk Sel SOA R

BE Caﬁ“arm [CERN] SGW ’ID/’I 2/’| 4 7 Open and hidden HF VS event act|V|ty in p- Pb coII|S|ons




Y VS mult in pp

4 A,,

Y(lS) Y(2S), Y(SS) measured in e = |
‘@ central rap1d1ty ebion. - =
mlyl <193 |

Mult1p11c1ty measured ind<| 1) | <5.2
® pr >O =

different rapidity range than the measurement

7 \‘ i : |||||||||||| | |||||||| |||||||||||||||||||: ||||||||||||| | |||||||| |||||||||||||||||||:
— O pp s= 276TeV ‘ . - Dpp\@ 276TeV . 7—ikpp\/§ 276TeV

~ ® pPb |5, =5.02 TeW, Vi 1S | mpPbys,=5.02TeV 1 ~ % pPb \s\ =5.02 TeV

E?M / <Elnl>4>

>4 >4 >4 >4
T o ErHET) Er AE)

D. Caffarri [CERN]) -SGW 10/12/14 - Open and hiden HF vs event activity in p-Pb collisions
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Y(lS) Y (29), Y(SS) measured in S
‘@ central rap1d1ty region o - (2014) 103
] IyI = 93 |

Multiplicity measured ind< Inl <52
@ pr >0

different rapidity range than the measurement

’ \‘ 1 = [Irrrrrrrrpree | |||||||| |||||||||||||||||||: ||||||||||||| | |||||||| |||||||||||||||||||:
— O pp s= 276TeV ‘ . —Dpp\E 276TeV . 7—ikpp\/§ 276TeV

" e pPb sy = 5.02 TeW, s - B pPb s =5.02 TeV o 1 ~ % pPb \s\ =5.02 TeV

Relatlve mu1t1p11c1ty at m1d or forward rapldlty seem to show dlfferent trend leference y
~due to the dlfferent degree of correlatlon w1th the reglon of the measurement ?

= -~ — = - —_— — - = — — R —
—_— e — - == = — = — - - o M S

D. Caffarri [CERN]) - SGW ’ID/’I 2/’| 4 Dpen and hldden HF VS event act|V|ty in p- Pb collisions
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Y/Wena Y s mitinpp

Phys.Lett. B712 (2012) 165-175 JHEP 04 (2014) 103

>/>10 L L L L L B
Q'O

'Y(1S) measured in
@ central rapidity region - 3%
mlyl <193
Mpr>0

—o— ALICE J)ppis=7TeV
—@— CMSY(1S) pp/s=2.76 TeV

==

- Jh measured in
B central rapidity region
mlyl <09
|apr>0

ry

£

ot : L
Forbothmeasurements the : IIIIO!:II‘lllIII1|.5IIIlélIII2|-5IIII3|IIII3|-5IIII4|.IIII4|-5I

~ dN,,/dy
mult1p11c1ty is measured in the Central | (N, jdy

| reglon

Slmllar pattern for Y(lS) and J/l]) in central rapldlty productlon for pp
coll151ons77 N

atfarri [LZERIN] -9LVvV 1U/ 12/ 14 Upen ana nigaen Hr VS event activity In p-D colisions




- Wrap up(l): quarkonia in pp

4 Both J/1 and Y show an increase of the yield vs
particle produced in the event.

III|IIII|IIII|IIII|IIII|IIII|IIIIIIIIIIIII_I

: —e— ALICE Jjppis=7TeV
® ForJ/vy the y1e1ds seems to increase with a

stronger than linear trend, even if uncertamt1es
‘are st111 large at high multiplicity

—&— CMSY(1S) ppls=2.76 TeV

t

'I T shew a different trend depending on the M

i

range where the multiplicity is measured

- @ Similar increase for J /1 and Y when the . *
: o O e b b b b ber g 1

measurement is done in same S Y
| Condltlons (Central N region for -onia ~ (oo
- reconstruction and multiplicity measurement) ?

D. Caffarri [CERN] -SGW 10/12/14 | Open and hidden HF vs event activity in p-Pb collisions



~ Dmesons vs multin pp

T
ALICE

PRELIMINARY

pp Vs =7 TeV
D° meson, lyl<0.5
——1 <pT<2GeV/c
+2<pT<4GeV/C
—.—4<pT<8GeV/c
_v_8<pT< 12 GeV/c

‘D mesons measured in
B central rapidity region
mlyl <09
®1l<pr<12 GeV/c

—
N

—
N

—
o

Mult1p11c1ty measured in Inl <1

P
l—
o
©
>
9
(m)]
zZ
Ql
©
~
~
Py
l_
o
©
>
o
(|
Z
Ql
©
h

i
i

+7%/-3% normalization unc. not shown
1 || 1 1 1 | || | | | | || | | | | ! | | | | ! |

B fraction hypothesis: x 1/2 (2) at low (high) multiplicity

lSelf—normahzed D-meson yrelds in
different pr bins are in agreement within
uncertainties. No clear pr trend observed.

0.4
0.2
OF-
-0.2F
0.4F

0

B feed-down unc.

B Results show an increase of the yield
~ with charged-partlcle productlon

Trend of 1ncrease. Lmear? Polynomlal 1ncrease7
What do we learn from the trend of the mcrease”

I —

ALI-PREL-45000

BE Caﬁarm (CERBN] -SGW 10/12/14 s Dpen and hidden HF vs event activity in p-Pb callisions




T T T | T T T T
pnerlfr;lcnnEm pPp \@ 7 TeV
- ¢ D° meson, lyl<0.5, 1<p_<2 GeV/c

+7%/-3% normalization unc. not shown
¢ Jhp — e'e, lyl<0.9, p >0
¢ JY—u'u, 2.5<y<4.5, pT>O

1.5% normalization unc. not shown |

‘D mesons measured in
B central rapidity region
Byl <09 -
m1l<pr< 12 GeV/c (full range)

—h
T

—
N
[T7

—
o

o¢]

Jp measured in |
® central rapidity region
mlyl <09
®mpr>0
- @ forward rapidity region
m25<y<4
| wpr>0
| Mult1phc1ty measured in |r|| <7

(dZND/dyde) / (dZND/dyde)

& o
|III|III|III|III|

H

TTT T T IITT]TTT

B feed-down unc.

o

4 5
dN,,/cn / (dN_/chn)

ALI-DER-45134

Increasmg trend Vs charged partrcle productlon for D mesons and ]/ll) 7}
| S5

~ observed also with a 31m11ar magmtude

i

BE Caffarm (CERN] - _SGW 10/12/14 = 12 Open and hidden HF vs event activity in p-Pb collisions



- D mesons and Non-prompt J/

‘D mesons measured in
B central rapidity region
mlyl <09
®1l<pr<12 GeV/c (full range)

Non-prompt T mesons measured in

B central rapidity region
- ®mlyl <09

~ Multiplicity measured in Inl <1

D. Caffarri (CERN) -SGW 10/12/14

pp s =7 TeV

¢ D°meson, lyl<0.5, 2<p <4 GeV/c i
ALICE % D" meson, lyl<0.5, 2<p <4 GeVic 7

T __ 4 D™ meson, lyl<0.5, 2<p <4 GeV/c
¢ Non-prompt Jhp — e’ IyI<O 9, p>0]

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

(d®N°/dydp_) /(d"N°/dydp._)

B fraction hypothesis: x 1/2 (2) at low (high) multiplicity

B feed-down unc.

o

ALI-DER-46061

' hat do we learn from the ‘

e 1ncreasmg trend’?

Open and hidden HF vs event activity in p-Pb collisions



Hevsmulbiiop , == = PYTHIA 8
. Study done by Sarah Porteboeuf Houssa1s

D mesons
'PYTHIA mecharusms of HF
- production: |
1. First hard process (gg -) cc,
ctu = c+u)
2. Hard MPI process |
| _“3 Gluon sphttmg from hard
~ process (g = bb ) |
,4 Gluon sphttlng with the
~ gluon coming from ISR/FSR

: D mesons B mesons

First Hard, 12% - 37%
MPT 2_2_%.,} 3%
. GluonSp .;.’-f;?fé%‘ i IRS/FSR
ISR /FSR 60% 40% SN (dN/dn) / (dN_ /dn) (dN,/dn) / (N _/dn)

L L A LN LR NN N LA NLEL LA NLAL
PYTHIA 8.157 SOFTQCD
MPV FSR/ ISR/ Colour ON .

mﬁ-7.rev --_ "'MP'

[ Average D-mesons 1 —%m”"m"’""’p,&ss
| - - First hard process + ] —ISRFSR

L - MPI a1l

- = Gluon splitting from hard process *

e
n
LI |

(dN/dy) KdN/dy)
=)

d
N
T 5 T

[ Average D-mesons all contributions | Average D-mesons hard process
[ -~ 1<p <2 GeVic . 1 ==-1<p<2GeVic

= -...2<p <4 GeVic E . == 2<p <4 GeVic

[ —kp<BGoVIc 3 1 = 4<p<BGeVic

i —8<p <12 GeVic S 0wl — 8<p<12Gevic

i 1 E— |2¢T<2OGGVIC

-h
o

(d°N/dydp.) / (d*NIdydp.)

. Ll I'Nl' Ll '&' L ‘IQI L 'm

D. Caffarri [CERN]) -SGW 10/12/14 ' Open and hiden HF vs event activity in p-Pb collisions



e e khop 0 PYTHIA 3
. | Study done by Sarah Porteboeuf Houssals

| D _rnesons
PYTHIA mechamsms of HF

production:
1. First hard process (gg - cc,
 ctu=dctu)
2. Hard MPI process
3 Gluon sphttmg from hard
process (g =» bb ) |
£ Gluon sphttmg with the
= gluon commg from ISR/FSR

e T T
PYTHIA 8.157 SOFTQCD

MPV FSR/ ISR/ Colour ON
pp /s =7TeV

e
n
LENL A |

[ Average D-mesons

= = First hard process
[ - MPI .
¥ —Gluonsplmingfromhardproeessi’ -1

(dN/dy) KdN/dy)
=)

—
n
T T T T

T Average D-mesons hard process
- - 1<p <2 GeVic e I === 1<pRGeVic
-...2<p <4 GeV/c . == 2<p <4 GeV/c
[ ——4<p, '<8 GeV/c ] 1 = 4<p,<BGeVic
" —8<p <12 GeVic Sl ] — 8<p<12Gevic
¢ BU T o 124p <20 Gevie

W)
N

(NIdydp,) / (I y_dpp

9
==

In Pythla 8 ﬁrst hard process
mdependent of mult1p11c1ty but
dependent on the PT e

R DB )

| }

1

dN,/dn) / (AN _/dn) (dNy/dm) / (N _/dm

D. Caffarri [CERN]) -SGW 10/12/14 ' Open and hidden HF vs event activity in p-Pb collisions



e e khop 0 PYTHIA 3
. | Study done by Sarah Porteboeuf Houssals

| D _rnesons
PYTHIA mechamsms of HF

production:
1. First hard process (gg - cc,
 ctu=dctu)
2. Hard MPI process
3 Gluon sphttmg from hard
process (g =» bb ) |
£ Gluon sphttlng with the
= gluon cornmg from ISR/FSR

e T T
PYTHIA 8.157 SOFTQCD

MPV FSR/ ISR/ Colour ON
pp /s =7TeV

e
n
LENL A |

[ Average D-mesons

= = First hard process
[ - MPI .
¥ —Gluonsplmingfromhardproeessi’ -1

(dN/dy) KdN/dy)
=)

—
N
T T T

[ Average D-mesons all contributions ferage D-mesons hard process
[ -~ 1<p <2GeV/c . - = = 1<p <2 GeV/c
= -...2<p <4 GeV/c =7 == 2<p <4 GeVic

i —4<p<BGoVIc = ] —— 4<p <B GeV/c
.: o e— °<p'<‘2 GOVIC

vene 12<pr<20 GeV/ic

-h
) o

"1

1 Slmllar trend for D and B mesons

| but d1fferent usaturatlon e 1‘
threshold ]

N b\

(dN/d yd"‘.‘. )/ (PNidydp.)
Nv T 'b' ™ - m

dN,/dn) / (AN _/dn) (dNy/dm) / (N _/dm

D. Caffarri [CERN]) -SGW 10/12/14 ' Open and hidden HF vs event activity in p-Pb collisions



e e khop 0 PYTHIA 3
. | Study done by Sarah Porteboeuf Houssals

D mesons

'PYTHIA mechamsms of HF
production:

1. First hard process (gg - cc,
 ctu=dctu) S
2. Hard MPI process

3 Gluon sphttmg from hard
process (g =» bb ) |

£ Gluon sphttmg with the

~ gluon coming from ISR/FSR

e T T
PYTHIA 8.157 SOFTQCD

MPV FSR/ ISR/ Colour ON
pp /s =7TeV

e
n
LENL A |

[ Average D-mesons

= = First hard process
L - MPI B 1
- —Gluonsplmingfromhardproeessu’ -1
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s Sttmramisy
(2282328,

(dN/dy) KdN/dy)
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[ Average D-mesons all contributions | Average D-mesons hard process
[ - - 1<p <2GeVic S8 [ ---1p2CeVic
" -...2<p <4 GeV/c . == 2<p <4 GeVic
[ —4<p<BGoVIc 3 1 = 4<p<BGeVic
i —8<p <12 GeV/c S ] — 8<p<i2GeVic
§ - e 12<p <20 GeVie

-h
o

At high multiplicity atpr
orderlng is expected for all |
Iprocesses,. o 0

| For first hard process also at low-- |

mu1t1p11c1ty | |

«FN“ iydp,) / (NIdydp )

dN,/dn) / (AN _/dn) (dNy/dm) / (N _/dm
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ALICE Preliminary
D° meson, Iy I<05

@ Similar trend of D-meson
production vs multiplicity
observed in pp and p-Pb collisions
but: S |

—h
I

-
\S]

¢ pp,Vs=7TeV
2<pT<4 GeV/c

® p-Pb,\s, =5.02TeV
2<pT<4 GeV/c

—_
o

|III|III|III|III|III|III|I
‘|III|III|III|III|I

®in pp colllslons, hlgh
mu1t1p11c1ty events come mainly
| _from MPlIs,

A~
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>
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Al—
Q
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2
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P
Al
CJ

+7%/-3% (3.1%) in pp (p-Pb)

normalization unc. not shown

6% (3%) unc. in pp (p-Pb)

on dN/dn / < dN/dn > not shown
| | | | |

B fraction hypothesis in pp and p-Pb: x 1/2 (2) at low (high) multiplicity

T[T T 11

. in p-Pb collisions, high
" mult1p11c1ty events are

orlgmated from colhslons with |
NCOH > 1 ' - - - : ' e ALI-PREL-76733 dNCh/dTl/ <dN /dTI>

B feed-down unc.

o

‘4 Slmllar pattern in pp and pPb suggests that also in pp the underlymg
- phys1cs could be multlple hard COlllSlOIlS |

BE Caffarm (CERN]) -SGW 10/12/14 | Open and hidden HF vs event activity in p-Pb collisions



~ Wrap up I} D mesonsinppand pPb

® D mesons show an increase of their yield
with the multiplicity produced in the event.

ALICE Prellmlnary
D° meson, Iy I<05

—_
AN

00)
|III|III|III|III|III|III|I

® Similar trend i is observed for pp and p- Pb
collisions.

¢ pp,Vs=7TeV
2<pT<4 GeV/c

# p-Pb,\s,, =5.02TeV
2<pT<4 GeV/c

—_
o

@ In pp collisions a very similar trend is
_observed for D mesons, non-prompt J /.
- Also for inclusive J /1 the trend is very
similar but measurements are in different
- kinematic regions.

‘|III|III|III|III|I

:1

+7%/-3% (3.1%) in pp (p-Pb)
normalization unc. not shown
6% (3%) unc. in pp (p-Pb)

on dN/dn / < dN/dnw > not shown
| | | | | | | | |
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B fraction hypothesis in pp and p-Pb: x 1/2 (2) at low (high) multiplicity

T TR T 11

- MPYTHIA studies suggest that an increasing
- trend of the yields cannot be due only to first
~ hard scattering. MPIs or gluon splitting
~ could instead explain this thread. Is thls

comparable with the results? | :
D. Caffarri [CERN]) -SGW 10/12/14 15 Open and hidden HF vs event activity in p-Pb callisions

B feed-down unc.

o

6
chh/dn / (dN Jdn)
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® The trend se_ems' to 'be"similar also
when we compare to Pb-Pb results,
but oo |

Ihlghest mu1t1p11c1ty bo Pb Pb
 collisions corresponds to 10% of the

 total cross section, for pp to only 1%.

D. Caffarri (CERN) -SGW 10/12/14
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ALICE Preliminary
D° meson, ly,_1<0.5
¢ pp,Vs=7TeV
2<p <4 GeV/c

" p- Pb \'Sy = 5-02 TeV
2<p <4 GeV/c

4+ Pb- Pb \Syy =2:76 TeV

2<p_<3 GeV/c

Il

A)
|IIII|IIII|IIII|IIII|IIII‘|IIII|IIII|IIII

+7%/-3% (3.1%) [1%] in pp (p-Pb) [Pb-Pb]
normalization unc. not shown
6% (3%) [3.1%)] unc. in pp (p-Pb) [Pb-Pb]
on dN/dn / < dN/dn > not shown

| | |

B fraction hypothesis in pp and p-Pb: x 1/2 (2) at low (high) multiplicity
B fraction hypothesis in Pb-Pb: 1 < R,,(D from B)/R, ,(prompt D) <3

B feed-down unc.

6
dNgfdn / (AN /chn)
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Open and hidden HF vs event activity in p-Pb collisions
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B Rypp, multiplicity and momentum AN

ALICE (JHEP 02 (2014) 073): inclusive J/y—u*w’, 0<p_<15 GeV/c
Ly (-4.46<y_ <-2.96)=5.8 nb™,L_ (2.03<y_ <3.53)=5.0 nb"

intecrated: =inoe | 2 e s 2%
B Backward rapidity: small "

enhancement w.r.t pp collisions.
& Forward rapidity: ~20% suppressmn
- w.r.t pp collisions.

global uncertainty = 3.4%

"} | EPS09NLO (Vogt)
GC (Fuijii et al.)
Loss, q,=0.075 GeV%fm (Arleo et al.)

' . Results described by the models v PS09 NLO + ELoss, q=0.055 GeVZ/fm (Arleo et al)
~ including shadowing or coherent
energy loss.

ALI-PREL-73492

J/ ¢ measured in
B forward rapidity region
B 2.03 < ycms < 3.53 (forward)
B -4.46 < ycwms < -2.96 (backward)
mpr>0 '

Talk by ]avhief,C"asti.llo‘ Ca‘s‘tellanos

D. Caffarri [CERN] -SGW 10/12/14 | Open and hidden HF vs event activity in p-Pb collisions



- J/@ vs mult in pPb

J/ =» u+u- measured in
® forward rapidity region
B 2.03 < ycwms < 3.53 (forward)
v -4.46 < yCMsA.-»< .92,96 (backward)
m O<pr< 15GeV/c

Inclusive JAp — u* w, p-Pb s =5.02TeV,0< p, < 15 GeV/c

« 2.083< Y ooms < 3.53, p-going direction
» -446<y  <-2.96, Pb-going direction

[+]

]

~~
>
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4
S
<
©
~
-
>
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P
©

ALICE Preliminary

Multiplicity measured in Inl <1 1
: - + 3.1 % normalization unc. not shown

| | | | | | | | | | | | | | | | | | | | | | | | 1
OO 3 4 5

dN,/dn /(AN _fdn )

ALI-PREL-73917

i * Increasmg trend Vs charged partlcle productlon for J/l]) also in p-Pb
| collisions.
- Different trend in forward and backward reglon Due to different

Bjorken-x probed’ Drfferent CNM effects”

BE Caffarri (CERBN] -SGW 10/12/14 7o Open and hidden HF vs event activity in p-Pb collisions



J/ P vs mult in pp and pPb

Phys.Lett. B712 (2012) 165-175

| ALICE pp Vs =7 TeV

Inclusive JAy — u* u’, p-Pb \/sNN =5.02TeV,0< p, < 15 GeV/c

« 203 < Yoms < 3.53, p-going direction

B Jvy—utu (2.5 4
Y —uu (25<y<4) « 446 <y <-2.96, Pb-going direction

® Jy— e'e (lyl <0.9)

Normalization uncert.: 1.5%

i Ll

(4]

Ce]

dN,/dy / (AN, /dy )

ALICE Preliminary

| ! !
4 .

0

dN,,/dn

<dNCh/dT]> - ALI-PREL-73917

+ 3.1 % normalization unc. not shown

4 5
dN,/dn / (dN_/dn )

o

ALI-PUB-42097

NS
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- /P vs mult in pp and pPb

Phys.Lett. B712 (2012) 165-175

" ALICE pp Vs =7 TeV Inclusive Jip — p* w, p-Pb Sy =5.02TeV, 0< p_<15 GeVic

« 203 < Yoms < 3.53, p-going direction

B Jvy—utu (2.5 4
Y —uu (25<y<4) « 446 <y <-2.96, Pb-going direction

® Jy— e'e (lyl <0.9)

Normalization uncert.: 1.5%

dN,/dy / (AN, /dy )

ALICE Preliminary

4
dN,,/dn

<d Nch/dn>  ALI-PREL-73917

+ 3.1 % normalization unc. not shown

1 3 4 5
dN,/dn / (dN_/dn )

o

ALI-PUB-42097

Slmllar trend observed 1n pp and pr for low and 1ntermed1ate
mu1t1p11c1ty events = - =

D. Caffarri [CERN]) -SGW 10/12/14 - Open and hiden HF vs event activity in p-Pb collisions



- /P vs mult in pp and pPb

Phys.Lett. B712 (2012) 165-175

" ALICE pp Vs =7 TeV Inclusive Jap — u* w, p-Pb ﬁ: 5.02 TeV, 0 < p_<15 GeV/c

B Jy—uuw(25<y<4)
® Jy—e'e (lyl <0.9)

» 446 < y < -2.96, Pb -going dlrectlon

Normalization uncert.: 1.5%

dN,/dy / (AN, /dy )

0

o

dN,,/dn

<d Nch/ dT]) ALI-PREL-73917 dNg/dn 7 chh/dT] )

ALI-PUB-42097

| Slmllar trend observed in pp and pr for the backward rap1d1ty l‘eglon ‘( .
! Clear dlfference (~factor 2) between pp and pr 1n the forward reglon, - |

BE Caﬂ‘arm (CERBN] -SGW 10/12/14 - Open and hiden HF vs event activity in p-Pb collisions



D mesons and.J/pvs muktingPy

- J/ productlon in p Pb colhslons
at Vs = 5.02 TeV shows
B an increasing trend vs
particles produced
- different magnitude with
respect to D mesons

B T T T T | T T T T | T T T T
— ALICE Preliminary
p-Pb |\ sy, =5.02 TeV

—
I

-
N

¢ Average D°, D*, D* meson
I ylabl<0.5, 2<pT<4 GeV/c

¢ Jyp —uw, 2.5<ylab<4.0, pT>0
b Jp = uu, -4.0<ylab<-2.5, pT>O ¢|
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SN

' . But different pr and y of the
“measurement = different CNM effects
expected and drfferent XB]orken probed:

+3.1% normalization unc. not shown
= 3% unc. on dN/drn / < dN/dn > not shown

TTTTT T II||||||_|(.III|III|III|III|III|III|III

B feed-down unc.

o

- Forward 1 8x10 < XB]orken = 8 1x10'5

”\/O)I

dN,/dn / (dN_ /i

D. Caffarri [CERN] -SGW 10/12/14 | Open and hidden HF vs event activity in p-Pb collisions



p-Pb |5, = 5.02 TeV, inclusive Y(1S)—uw

v ALICE

@ ALICE and LHCb measured Y Rppp = = LHop
at forward rapidity in the di-muon :
Channel.

Slmllar suppressmn in the two
rapidity ranges’? Forward more
| suppressed’ Need more data.

- CMSpPb 5, =5.02TeV CMSPbPbys, =276 TeV -

- @ ly_|<1.23,L=31nb" on v, <24, L= 150 pb' ]
T Qﬁ%uppﬂ'imt .

PRL 109 (2012) 222301

Zp..

5
P

p#_*r:.mwmi

), XINS)TAS)]

m CMS meaSured the ratios excited /
ground state in the central rapidity.

o
L=z
-+
S
v
O

=
s

[
v
o

-

Talk by ]aV1er Castlllo Castellanos f = T@S)T(1S) TES)T(1S)
BE Caffarm (CERN]) -SGW 10/12/14 20 Open and hidden HF vs event activity in p-Pb callisions
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Y vs mult in p-Ph

) £ - = 3
ES aatt

JHEP 04 (2014) 103

Y(lS) Y(25), Y(SS) measured in
‘B central rap1d1ty reg1on
.| y =L 93

Mu1t1p11c1ty measured in Inl < 2 4
same rapidity range as the measurement

:IIII|IIII|IIII|IIII|IIII|IIII|IIII| IIIIIII : : IIIIIIIIIIII | IIIIIIII | IIIIIIIIIIIIIII : : IIIIIIIIIIII | IIIIIIII | IIIIIIIIIIIIIII :
— O pp (s =276 TeV I g s pp\@ 276TeV - C pp\/g 276TeV

" e pPb Sy = 5.02 TeV ] - pPb s, =5.02 TeV . - % pPb |5, = 5.02 TeV
- % PbPb \s, =2.76 TeV
5 IQC“;i <24

: - Y(3S)
(Y(3S)>

. . . 1.5 . . .
<24, hi<2.4 <24, hi<2.4 Inj<2. 40 N2
Ntracks < tracks >total , . A Ntracks ( tracks >total _ o _ Ntracks < tracks >total

D. Caffarri [CERN]) -SGW 10/12/14 ' Open and hiden HF vs event activity in p-Pb collisions



| Y VS rﬁult In p-Pb |

». -JH.E‘»PV'O4_ (2014) 103
Y(lS) Y(2S), Y(SS) measured in

‘B central rap1d1ty region
( § y =L 93

Multiplicity-—me_asr‘rred-in Inl <24
same rapidity range as the measurement

:IIII|IIII|IIII|IIII|IIII|IIII|IIII| IIIIIII : : IIIIIIIIIIII | IIIIIIII | IIIIIIIIIIIIIII : : IIIIIIIIIIII | IIIIIIII | IIIIIIIIIIIIIII :
— O pp (s =276 TeV I g s pp\@ 276TeV - C pp\/g 276TeV

" e pPb Sy = 5.02 TeV ] - pPb s, =5.02 TeV . - % pPb |5, = 5.02 TeV
- % PbPb \s, =2.76 TeV
5 IQC“;i <24

: - Y(3S)
(Y(3S)>

. . . 1.5 . . .
<24, hi<2.4 <24, hi<2.4 Inj<2. 40 N2
Ntracks < tracks >total , _ Ntracks ( tracks >total _ , Ntracks < tracks >total

| Slmllar trend in pr for the three states VS mult1p11c1ty
~ Different trend w.r.t pp = | =

D Caﬁ“arm [CERN] SGW ’ID/’I 2/’| 4 = e Dpen and hldden HF VS event act|V|ty |an Pb 'coII|s|ons




| Y VS rﬁult In p-Pb |

JHEP 04 (2014) 103
Y(lS) Y (29), Y(SS) measured in
‘B central rap1d1ty region

. Y | <1. 93 Multiplicity measured in 4 < | nl <52

different rapidity range than the measurement

FTTTT ||||||||||| |||||||| ||||| T TTT T TTT III: ||||||||||||| | |||||||| |||||||||||||||||||: ||||||||||||| | |||||||| ||||||||||
— O pp s= 276TeV . —Dpp\E 276TeV . 7—ikpp\/§ 276TeV

~ @ pPb |5, = 5.02 TeV ] ~ W pPb s, =5.02 TeV - % pPb |5, =5.02 TeV

- 6
- % PbPb \s,,=2.76 TeV -
o |;)CN“|1 %24

>4 hr]|>4

E/E

Using the forward mult1p11c1ty estlmator Y y1e1ds seems to increase

~ linearly w.r.t mu1t1p11c1ty S |
BE Caﬁ‘arm (CERBN] -SGW 10/12/14 Open and hidden HF vs event activity in p-Pb collisions




Comparison of D mesons and Y % B

' Y measurement from CMS shows i mcreasmg trend in pp and in p Pb
~ similar to the D meson’s one. |
#@ Caveat: drfferent x-axis value. An “absolute” normahsatron Would be

needed in order to Compare experrments and theory
‘ PR S > JHEP 04 (2014) 103

ALICE Prelimi _
D’ mesonr,el}l/:tilrfo% \s =2.76 TeV I
® pPb \'Syn = 202 TeV

¢ pp,Vs=7TeV
w PbPb \'s N 2.76 TeV
'an:' “24

|
O
L®)]
©

2<p <4 GeV/c
¥ p- Pb \/s =5.02 TeV
2<p <4 GeV/c

A Pb-Pb, |5, =2.76 TeV

2<p <3 GeV/c
] l

.
.
.
.
L
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.
.
0

E[H +7%/-3% (3.1%) [1%] in pp (p-Pb) [Pb-Pb]

normalization unc. not shown
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6% (3%) [3.1%] unc. in pp (p-Pb) [Pb-Pb]
JPtagr v on dN/dn / < dN/dn > not shown
#I 1 ! 1 1 1 1 ! 1 1 1 1 ! 1 1 1 ! 1 1 1 1 !

B fraction hypothesis in pp and p-Pb: x 1/2 (2) at low (high) multiplicity

B fraction hypothesis in Pb-Pb: 1 < R, ,(D from B)/R,, ,(prompt D) <3
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Iy I<1.93

OﬁqlIII|IIII|IIII|IIII|IIII|IIII|IIII|III
0 0.5 1 1.5 2 2.5 3 35 4

chh/dn/(dN /dTl> N N2 <2

tracks tracks >total

B feed-down unc.
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D. Caffarri [CERN] - SGW ’ID/’I 2/14 ' Open and hiden HF vs event activity in p-Pb collisions




- Wrapup i) quarkoniainpPb

@ Different increase of the J /1 yields for = e
forward and backward region. Different S R L A AR RARA AARAS ERAS Raas

| O pp \s=2.76 TeV I
CNM effects? ® pPb |5, = 5.02 TeV

¥ PbPb \'s N=2.76 TeV
|;)CMN <24

m]J/yp-Pb forward measurement shows a
smaller increase of the yields than the pp
case.

ayY show a different trend depending on the ) v 1<1.93
N range where the multiplicity is measured 2 AL DT T T
0 05 1 15 2 25 3 35 4
~butisa real effect or it depend on the NER24 N2
- multiplicity definiton? Difference between
~ pp and pPb when using the central
- rapidity multiplicity estimator?

D. Caffarri [CERN] -SGW 10/12/14 | Open and hidden HF vs event activity in p-Pb callisions



mHF leptons measurement by
PHENIX in d-Au for pr > 2 GeV/c:
@ HF electrons | y | <0.35
@ HF muons
~ m backward -2.0<y <-1.4
8 | forward14<y<20

- @ Similar trend for HFe and HFu in

backward and central rapidity

- Differehf trend for the forward
rapidity. _Suppression of HFu in
more céntral. d-Au event‘s,

. Possible ﬂow-llke effect in small

SYStemS7 A Slckles arxiv:1309. 6924
D. Caffarri [CERN]) -SGW 10/12/14
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Open and hidden HF vs event activity in p-Pb collisions

PRL 112, 252301 (2014)

¢ €%, |y| <0.35 (Phys. Rev. Lett. 109, 242301)
e Uu,-20<y<-14
m u,14<y<20

Global sys. =+10.1 %

5 PYTHIA EPS09s LO, D>
(a)1.0< pT [GeV/c] < 3.0 PYTHIA+EP309: Lo, D—>t

"6 8 10 12 14 16

18

<NcoII>

2_
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B Goal: Test any multiplicity dependent
modification of the pr spectra in p-Pb | AP Ph
collisions:  a | Nt/ 4PT
- = Nl o

C

@ Strategy: Compare p—Pb and pp yields
| properly scaled

B But in p-Pb collisions biases are present in
‘the determination of <Ncoi1>:
. mult1pl1c1ty bias
| »'-]et veto bias
geometncal bia‘s

. The blas depends on the estlmator used for
the mu1t1p11c1ty determmatlon

BE Caﬁarri (CERN]) -SGW 10/12/14 | Open and hidden HF vs event activity in p-Pb callisions



~ Detectors used for multiplicity
measurements:
.- Zero degree Neutral
calorimeter (ZN): measures the
energy deposit in the very

forward direction |7 | >87

- Forward scintillator arrays
(VZERO)
SiaE 28<77<51 3.7<n<-1.7

SlllCOIl Pixel Detector (SPD):
~ two mnermost layers of the ITS
Lol

D. Caffarri [CERN] -SGW 10/12/14 | Open and hidden HF vs event activity in p-Pb callisions



 Guro multiplicity estimator definitions

ALICE p-Pb at {Sy, = 5.02 TeV

. VOA | - : - ﬁgt[e)l-Glauberfit

B < Neoj Glaub > from Glauber fit to VOA = | T
amplitude
B multiplicity from Negative Binomial

Distribution (NBD)

—200 ‘500
VZERO-A amplitude (a.u.) =

B

8 ZN: < Ny ™u!t> obtained with an Hybrid
‘method
m Slice events in ZN energy (Pb going side)
B < Npart > in ZN energy class obtained by
scalmg it to the minimum bias multiplicity at
mid- rap1d1ty S 5 - oy 00 200 300 400 500 6x0 0o 800 —por-

XOBN=2OTP
PRRPRIh
LOHANO

8RIIIR
SEEET

ZN-A Energy (a.u.)

ALI-PERF-51392

D. Caffarri [CERN] -SGW 10/12/14 | Open and hidden HF vs event activity in p-Pb callisions



‘D mesons Gppb

® For VOA estimator, charged hadrons
show a hierarchy in the Qppp going from

higher mu1tiplicity to lower multiplicity
events. Usmg the ZNA this difference is
_reduced = |

V = -Pb V =5.02 TeV e 0-5% + 40-60%
p-Pb S = 5.02 TeV o 0-5% - 40-60% 5 P SN e . 10% . 60-80%
T Charged particles | nl <0.3 . -20% « 80-100%

= I
B5F voA aucepreLminary °© 9-10% - 60-80% — -

I ° -209 . - \ ] B coll
;g 4218‘; 80 100% T 1.4 C ALICE PRELIMINARY
I Syst. on (TPA) ‘ ) ° » 1ol

Il Syst. on normalization

1}

08°F

=T e 0.6
=

e —
o

ceus e ii3
.....H*:;’T = m 0.4 [ | SySt on <T A>
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Usmg the ZN estlmator no mult1p11c1ty dependent modlﬁcatlon of D meson

) productlon relatlve to pp colllslons, w1th1n uncertalntles
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~ but... HFe - h correlation
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‘, Qppb c0n51stent w1th umty at backward rapldlty
} Decreasmg trend from lower to hlgher mu1t1p11c1ty events for forward
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1, Backward rap1d1ty ]/ll)

Increase of Qppb for 1nereased event activity

- Clear trend vs pT. stronger enhancement at hlgh-pT
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- J/W Gy vs

J/p = p+u- measured in 1igh multiplicity events

B forward rapidity region
M 2.03 < ycums < 3.53 (forward)
B -4.46 < ycms < -2.96 (backward)
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@ Focus on the ZN estimator that it is
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} Decrease of Qppb for increased event activity

{ | Clear trend vs pT. stronger suppressmn at low-pf
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P(2S) =» u+u- measured in 4 molusive y(29) ALICE Preliminary
m forward rapidity region SR
M 2.03 < ycums < 3.53 (forward)
B -4.46 < ycms < -2.96 (backward)
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1, Clear suppressmn of lp(ZS) - = &
i Increasmg suppression from low to high multiplicity events | |
Slmrlar suppressmn at both backward and forward rap1d1ty
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‘, Clear suppression of l])(ZS)

Increasmg suppressmn from low to high multiplicity events
| Similar suppression at both backward and forward rapidity
Slmllar trend observed at RHIC' . |
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‘, Forward rap1d1ty ]/11) and IP(ZS) show a 51m11ar decreasmg trend VS event
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suppressed in hlgh mult1p11c1ty events. |
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 Wrep up (V) G

B D mesons: no mult1p11c1ty dependent
modification of the spectra is observed
[ Inclusive J/iy—u*w, p-Pb s, =5.02 TeV, O<p <15 GeV/c

within uncertainties. 6
- = 2.03<ycms<3.53, p-going direction

| o -4.46<y _ <-2.96, Pb-going direction
mJ/ ) Qpr _ "

* Backward rapldlty Increase of Qpr
~ for increased event activity; stronger |

- enhancement at high-pr
* Forward rapidity: Decrease of Qppp

for increased event activity; stronger :
~ suppression at low-pT 0.4

0.6
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ALI-PREL-74315

£ 1P(ZS) Qpr .
 Increasing suppression from low to
- high multiplicity events

- Similar suppression at both rap1d1t1es j
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1 I Important to understand any bias on the phys1cs measurements that the
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Dvs mu.ltiplicity: Efficiencies
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- Dvs muttiplicity: Feed down subtraction
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= vs multiplicity: systematic uncertainties

| .Yiéld extraction systematlc unCertainties =

pr (GeV/e) Multiplicity bin

1-24 25-44 45-59 60-74 7599 100-199
1-2 1% 3% 3% 5% 6% -
2-4 3% 3% 3% 3% 3% 5%
4-8 3% 3% 3% 3% 3% 5%
8-12 4% 3% 3% 3% 4% 5%
12-24 6% 3% 3% 5% 5% -
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D vs multiplicity in pp collisions

ZRF
G

Stud1ed observable self-normahzed yields in mu1t1p11c1ty mtervals relatwe to the

mult1p11c1ty mtegrated ones 2 \7D Idns ( 2N /dy dp )mult /(e mult 5, pmult

event

= dZND/dyde > (d&2ND/dydpr)tet/(etot x Ntot )

event

ALICE Preliminary
p-Pb m =5.02 TeV, Iylabl<0.5

—
N

® DY D*and D** measurements are in
‘agreement within uncertainties.

D° meson, 2<p_<4 GeVic
D" meson, 2<p_<4 GeVic

> = e

D*" meson, 2<p_<4 GeVic

.Self—.nbrmalized D meson yields in
different pr bins are in agreement within
‘uncertainties. No clear pr trend observed.

(dzND/dyde) / <d2ND/dyde>

-5%

o + 3.1% normalization unc. not shown
+ 3% unc. on dN/dv / < dN/dv > not shown

1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1
T T T T T
B fraction hypothesis: x 1/2 (2) at low (high) multiplicity

]

0.4
0.2
oF
02F
0.4
0

l Results show an increase of the yield
w1th charged-partlcle productlon |

B feed-down unc.

dN,,/dn / (AN_/d)

. ALI-PREL-76568
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Comparison of pp, pPb and Pb-Pb collisions

' The trend seems to be s1m11ar also
- when we compare Pb Pb results,
bul . o |

hlghest mult1p11c1ty binin Pb-Pb
- collisions corresponds to 10% of the

.total_cross section, for pp to only 1%.
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ALICE Preliminary
D° meson, Iy I<05

¢ pp,\s= 7TeV
2<p <4 GeV/c

" p- Pb F 5.02 TeV
2<p <4 GeV/c

4+ Pb- Pb s y=2.76 TeV
2<p <3 GeV/c

(%) ‘
15, I S S B ¢ ¢ ; B N
|IIII|IIII|IIII|IIII|IIII|IIII

—
—h

,,[HEE"

+7%/-3% (3.1%) [1%] in pp (p-Pb) [Pb-Pb] normalization unc. not shown
6% (3%) [3.1%] unc. in pp (p-Pb) [Pb-Pb] on dN/dv / < dN/dn > not shown
| | | | | | | | | | | | | | | | | | |

o
4]

B fraction hypothesis in pp and p-Pb: x 1/2 (2) at low (high) multiplicity
B fraction hypothesis in Pb-Pb: 1 < R, (D from B)/R, ,(prompt D) <3

B feed-down unc.

5
dN,/dn / (AN _/dn
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~ * ALICE PRELIMINARY
Assumptlon I ZN msens1t1ve to dynam1ca1 | oD 8 = 5.02 ToV N, ZN-classes

biases | i ) N‘rh%:'l:p
- slice events m ZN : E‘é‘é"s.de
Assumption 2: N
a. mld-rapldlty dN/dn scales with Npart 3
~ b. Pb-side dN/dn scales with Npart( = Ncou
- for p-Pb collisions)
Yields at hlgh-pT scales with Neoll

coll

A=

It

(S) , 10 20 30 40 50 60 70 80 90
: ‘ [ ZN Energy Event Class (%
lt, i ALI-PREL-79993
(Npan:);“u = (Npart>MB ' ' |

(S)ms

(J?V:\:t;:dl)l:mﬂt (Npart>:‘nun -1

I

o

(S)i
(S)mp |
S
(S)ms

(Neo)i % = (Neon)ms -

high—
(Nccrll)ilg o= (Ncull>MB‘
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- BpPb: bther‘ estimators

p-Pb VsTN=5.02 TeV e 0-5% - 40-60% - p-Pb VsTN=5.02 TeV e 0-5% - 40-60%
VOM  ALICE PRELIMINARY 5-10% - 60-80% 5+ voA aucepreuminary © 5-10% - 60-80%
e 10-20% « 80-100% I * 10-20% « 80-100%

Il Syst. on (TpA) * 20-40% : I Syst. on (TpA) * 20-40%

p-Pb VsTN=5.02 Tev 0-5% - 40-60%
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_ Gpr:other‘ estimators

1.8

p-Pb /s =502TeV . 0-5% - 40-60%
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Y vs mult
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Y vs mult
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Y vs mult

pp \jsNN =276 TeV pPb \/sNN =5.02 TeV PbPb \jsNN =2.76 TeV
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Can the stronger suppression of the weakly
bound }(25) be due to break-up of the fully (of
formed resonance in CNM? 14k

1.8 : ALICE, p-Pb |s,,=5.02 TeV, inclusive J/y, y(2S)—n'w

1.2
0.8 -
0.6

AT
0 [ | | EPS09 NLO (Vogt)
0.2F ELoss with g =0.075 GeV*/fm (Arleo et al.)

backward-y Tc ~7x10'2 fm/c TS TR T A IR TR
5 4 3 2 4 0 1 2 3 4 5

P0851b1e if formation time
(‘tf ~O 05 0. 15fm/ c) < crossing time (T¢)

forward-y To~10" 4 fm/c

-)-break-up effects excluded at forward-y = - Vams

(2S) measured in
B forward rapidity region
B 2.03 < ycwms < 3.53 (forward)
B -4.46 < ycwms < -2.96 (backward)
®pr>0 |

=> at backward-y, smee Tf ~Tc, break-up

'~ in CNM can hardly explain the very
: strong difference between ]/tp and lp(ZS)
_-suppressmns "
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