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D-meson production in minimum bias p-Pb | 1

collisions showed that : - §

¢ Rpr ~ 0.8 —

e models with Cold Nuclear Matter (CNM) 0 63_ | -

effects (shadowing/saturation, energy loss) T i

describe the data within uncertaintes 0.4 ]

. . ~  ---:-CGC (Fujii-Watanabe) ]

Large suppression of D mesons at high - | §

. . ) 0.2 == pQCD NLO (MNR) with CTEQ6M+EPS09 PDF ]
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IN THIS TALK
>\ Multiplicity dependence of D-meson self-normalized yields in pp and p-Pb

collisions
\NRatlos of D-meson yields in p-Pb collisions in multiplicity intervals relative

to pp collisions (Qprb)
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ALICE Detector

ZERO DEGREE NEUTRON CALORIMETER (ZN)
115 m from the interaction point

* |n[>8.7

* measures the energy deposit in the very forward
direction

Detectors used for
multiplicity measurement
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ALICE Detector

~ VZERO DETECTOR (VZEROA+VZEROC)
etrigger

emultiplicity determination y_ =0.465

Detectors used for
multiplicity measurement
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ZLC{z= s112Em)

- Ty -

Po— -

VZERO-A
28<n<5.1

-3.7<n<-1.7

VZERO (Scintillator hodoscopes)
trigger, beam-BKG rejection
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ALICE Detector

Detectors used for
multiplicity measurement
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WS, SPD inner radius:4c'm |
- SPD outer radius: 7 cm

- SPD coverage: Inl<i

-
R_=43.6 cm

L_=97.6cm
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ALICE Detector

~ 3X108 events collected in 2010
trigger: VO and SPD

p-Pb collisions at Vsnn = 5.02 TeV

~ 4+ ~ 108 events collected in 2013
e ftrigger: VO
e £, =4TeV, Epp =(208)x1.58 TeV, \/snn = 5.02 TeV
Vems = 0.465 (in proton direction)
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D-meson reconstruction _Invariant Mass Analysis

~, 600
. § -D'— Kxa'zx* ahd charge conjugate, 2<pT<24GeV/c
D mesons reconstructed in ALICE Central Barrel % "min. bias p-Pb, S, = 5.02 TeV, 102 M events
= 5000\
> D° —+K- 1* (BR 3.88%, cT=123 ym) A +
> D* » K- 1 (BR 9.13%, cT=312 um) sl }(\
> D+ = DO m+(BR 67.7%, strong decay) 4000 AUTCE
I ~ PERFORMANCE Significance (30) 59.7 ! 0.8
. ACORDE _
(ACORDE [ 6/07/2013 S (30) 7166 ! 133
3000~ S/B (30) 0.9926
_ " =1.869 ! 0.0003 GeV/c?
- 6=0.010"! 0.0003 GeV/c?
2000—
~116m from I.P,
n A -
—‘~_~ 1000_I_I|IIII|IIII|IIII|IIII|IIII|IIII|IIII

1.7 1.75 1.8 1.85 1.9 1.95 2
Invariant Mass (Kzrr) (GeV/c?)

TRIGGER
HAMBER

decay vertex
topology and PID

Sec. Vertex
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Multiplicity dependence of D-meson self-normalized yields in pp and
p-Pb collisions
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D vs multiplicity - Physics motivation

! 2@y ]
» Multiparton Interactions (MPIs) at the LHC? o
! !
! >particle production in high energy pp collisions at the LHC &
| expected to have a substantial contribution from MPIs _ B A
! >CMS: measurement of jet and underlying event — better Sed W
agreement with models including MPIs 5 o
>ALICE minijet analysis in pp — increase of MPIs with
c_pharged particle multiplicity ster E. e
Leogrande
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D vs multiplicity - Physics motivation

o
‘g.’.‘;’:
Multiparton Interactions (MPIs) at the LHC? .‘ A
>particle production in high-energy pp collisions at the LHC ) Sy
expected to have a substantial contribution from MPIs %
. =CMS: studies on jet and underlying event = better £ B
' agreement with models including MPls i ST
>ALICE minijet analysis in pp = increase of MPIs with O
¢harged particle multiplicity : 0.%"
. poster. e S

E.Leogrande

=) :E‘\ 10__ALICEpp Vs =7 TeV

A E- I A i &
What has been observed for heavy flavours:
> NA27 (pp collisions at y/s = 28 GeV): events with charm have 5_‘ E+3
larger charged particle multiplicity i)
> | HCb: double charm production agrees better with models .
iIncluding double parton scattering s "
> ALICE: approximately linear increase of J/{ yield as a 0 2

function of multiplicity
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http://arxiv.org/abs/1202.2816

D vs multiplicity - Analysis strategy

Self-normalized yield in multiplicity intervals relative to multiplicity integrated value

— Ymult/(emult % Nmult)

event Multiplicity integrated yields
tot tot tot trigger
(6 X ‘]\feven’c/6 55 ) in PT intervals
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ALICE Preliminary

D*— Kr*n* and charge conjugate

al
(&)
<
>
[}
=
Al
~—
~
[%)]
Q0
=
—
c
L

Entries / 14 MeV/c?

* ' . p-Pb, \s,, = 5.02 TeV, 94 M events

S(30)= 366 + 33
B(30)= 667+ 17

S(30)= 979 = 51
B(30)= 1559+ 24

1.8 1.85 1.9 1.95 2 2.05
M(Knnr) (GeV/c?)

1.85 1.9 1.95 2 2.05
M(Knzr) (GeV/c?)
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D vs multiplicity - Analysis strategy

Self-normalized yield in multiplicity intervals relative to multiplicity integrated value

( mult Nmult)

event

Ytot/(etot >< Ntvent/etrlgger)

Yy ort = Multiplicity differential yields

in pt intervals
MULTIPLICITY ESTIMATOR = Nirackiets = tracklets = track segment reconstructed in the SPD (Ini<1)

N o ~ 600
& 250 ) $)
=~ + - =~ . . =~
> D - Kafn* > 600 ALICE Preliminary D o p-Pb, \ s\ = 5.02 TeV
§ .| @nd charge conjugate E ) , E 94M events
— ~ 5 ~—
> 2<pT<4 GeV/c ﬂ > 2<pT<4 GeV/c > 400 2<pT<4 GeV/c
2 150 2 400 2
c 1<Ntracklets<25 c 25<Ntracklets<45 T 300 45<Ntracklets<6O
L L L
300
100
200
200 = g
%0 100 100
0 0 0
17 175 18 18 19 19 2 205 17 175 18 18 19 19 2 205
M(Knrt) (GeV/c?) M(Knr) (GeV/c?)
RS RS RS
< =~ = 700
= 250 > >
= = = 500
o o o
I 200 = =
2 4<pT<8 GeV/c 2 4<pT<8 GeV/c 2 500 4<pT<8 GeV/c
"E 150 1<Ntracklets<25 "E 25<Ntrack|ets<45 "E' 400 45<Ntracklets<6o
| L L
300
100
200

100

1.7 1.75 1.8 1.85 1.9 1.95 2 2.05 1.7 1.75 1.8 1.85 1.9 1.95 2 2.05

M(Knr) (GeV/c?) M(Knr) (GeV/c?) M(Knrt) (GeV/c?)
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D vs multiplicity - Analysis strategy

Self-normalized yield in multiplicity intervals relative to multiplicity integrated value

mult mult
Ycorr _ Y /- Vent

Ytot/(etot >< Ntvent/etrlgger)

Efficiency

. CDEF-1&'$>/)/.6'A —o— +PB P,1QSLK

* efficiency does not show a strong NG 11174 1Kl —=— ,P1$ P:1Q$LR
multiplicity dependence &NQ1,LI1;74,1KS P1$ P@1Q3ER

K

» efficiency increases with | CALH/G/C —— @PE P+ 1QSLR!
—— +,P1$ P,:1QSLR¥

Increasing pr

R S :

4 4 4 24 @4 +44+4+4+24+@4 44
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Beauty feed-down subtraction

Self-normalized yield in multiplicity intervals relative to multiplicity integrated value

Ymult/( mult Nmult)

vent

Ytot/(etot >< Ntvent/etrlgger)

YCOI'I‘ _

.
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Beauty feed-down subtraction

Self-normalized yield in multiplicity intervals relative to multiplicity integrated value

Ymult/( mult % Nmult)

vent

ycorr
Ytot/(etot >< Ntvent/etrlgger)

e part of the D-meson yield from B decay
|

e we want the prompt D meson yield
|

prompt

Primary ,°
Verte)'(/
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Beauty feed-down subtraction

Self-normalized yield in multiplicity intervals relative to multiplicity integrated value
Ymult/( mult Nmult ) * fprompt

event

Ytot/(etot % Ntvent/etrlgger) * fprompt

e part of the D-meson yield from B decay
!

e we want the prompt D meson yield

!

e assumption: fraction fprompt does Not
depend on multiplicity

YCOI’I’ _

Primary ,°
Verte)'(/ |

e systematic uncertainty due to beauty
feed-down subtraction estimated by
making the beauty contribution vary
with multiplicity by up to a
factor 2

. IN
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DO, D+, D*+ corrected yields vs mult, pp

/\I_ B T T T T | T T T T T T T T T T T T T T T T | T ] /\I_ B T T T T T T T T | T T T T T T T T T T T T T "]
Q 14— Al -1 14 g ]
<4 - TS 19 - TS N
D-Q 1 2:_ prﬁl;r}x{ifm ! —: D-Q 1 2:— ppﬁLI;MIIEER? _:
= - PP Is=7TeV $ 12 - pp s =7 TeV, lyl<0.5 -
Qi.; 10— D ™ meson, lyl<0.5 — C\"\'; 10— ¢ D° meson, 2<p <4 GeV/c —
- - i <P;< g gewc ‘i* 1~ ~ & D" meson, 2<p_<4 GeVic -
—_ - a4<p_<8GeVic 1 - o | -
Q_|— 8— 8 < p: - 12 GeV/c — Q_|_ 8 )\ Do | ronesor:, 2<pT<4 GheV/c —
o : L 12< p. < 20 GeV/c : o : +7%/-3% normalization unc. not shown :
D-Q N 2 ] D-Q - 5
Z @ PP 12 40 } ]
k) * % k) * : PP ]
2 SRS # -
B I! +7%I/-3% normalization unc. not shown ] — u ]
: I S S S T N A RS SR : I S S T AR R
(__iz 0.4 - B fraction hypothesis: x 1/2 (2) at low (high) multiplicity = § 0'4:_ B fraction hypothesis: x 1/2 (2) at low (high) multiplicity B
c 02 - < 02 -
I e T S -
'o :| ................................. = -o — —:
o -0.2F7 = - -0.2F
) C | . ) -
L 04 — QO -04f
as 0 1 2 3 4 5 m 0 1 2 3 4 5
I dN_ /an/ (chh/dn> dN_/an/ (d Nch/dn)
e Self-normalized D-meson yields in different pr bins are in agreement within
uncertaintes
« DO D+ and D*+-meson results compatible within uncertaintes
« DO D+ and D**-meson yields show an inc1r§ase with charged-particle multiplicity %
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DO, D+, D*+ corrected yields vs mult, p-Pb

/\I_ B T T T T | T T T T | T T T T | T T T T T T T T | T T T T | 8|_ | I I I I | I I I I | I I I I | I T T T T T T T T T T T |

Q. 14—  ALICE Preliminary — o 14— ALICE Preliminary —

_g C p-Pb |5, =5.02TeV 1 g - p-Pb \'s, =5.02TeV, |y [|<0.5 ]

o) - D" meson, ly, 1<0.5 ] S o0 2 B ]

a 121 ’ o ¢ D°meson, 2<p_<4 GeV/c -

_ - 1< p.< 2 GeV/c i = B . T -

P [ = 2<pl<4GeVic 1 & 4 D" meson, 2<p <4 GeV/c ]

~ o ——8<p' <12 GeV/c _ — - T _

~ - ——12<p_<24GeVic . — s s

Q. B ] % B ]

O N _ L _

> 6 1 & 6 E
L ] ~~

~ — - N — -

Q - p' P b s Z - p' P b .

L ] 41— _

< 4 1 5 U & -

B f 1 & r i

N—" — — — —

2 — 21 ® —

B * +3.1% normalization unc. not shown ] : o I' 3.1% normalization unc. not shown :

: + 3% unc. on dN/dn / < dN/dn > not shown : | !' 3% unc. on dN/d d/ < dN/d d> not shown |

) L= T T AT ST TS T T T O R N SO S SO . e o S T T N T T RS

1 O O Y B A | _] IS - -

§ 0.4 B fraction hypothesis: x 1/2 (2) at low (high) multiplicity = S 0.4F B fraction hypothesis: " 1/2 (2) at low (high) multiplicity =

c 0.2 — c — —

3 2 7 = :

'8 e el eprelpepreepen i O =

3 : 5 E

m 0 1 2 3 4 5 o 0 1 2 3 4 6

5
dN_/d d/ dN /d do
¢ ch

\/O)I

dN/dn / (dN_/dn

DO D+ and D**-meson yields show an increase with charged-particle multiplicity
« DO, D+ and D**-meson yields are consistent within uncertaintes

Posters: A. Festanti, J. Wilkinson
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D-meson average p -Pb c

> B ] LA T '|""_g_\
Q 14— ALICE Prellmlnary — V
'g - p-Pb \/ y=5.02TeV - o
o 12_AverageD D* meson, Iy I<05 1V
o - _._1<p <2 GeV/c 4 N
P B +2<p <4 GeVic 1 =
% 10 +4<p <8 GeV/c — £
~ B = 8<p. <12 GeVic 1 Q
— N —12<p <24GeVic [l 1 -
—~ 8 - &
Q. B 1 O
© - 1 .=
> o g — EU
O B _
S Pb
< 4 P —
C L ? -
T2 s -
| i +3.1% normalization unc. not shown _
N + 3% unc. on dN/dv / < dN/dvn > not shown N
) - o T S T S TS AT (N TS M T Y MR . :
§ 0.4 E_ B fraction hypothesis: x 1/2 (2) at low (high) multiplicity _E §
2 gETTT _ - =
o - - o
L®) - DR PP Py Dy SR OIS =]
< -0.2F m =
b} = = D
QL 04 — Q
m 0 1 2 3 4 5 6 m
dN_/dn/ (chh/dn)
o
multiplicity
* Results in different pr bins are in agreement within uncertaintes
19
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=
7

2 [ T T | T T T T | T T T T | T T T T ]
1. 8:— ALICE Preliminary =
- p- Pb \/ =5.02 TeV .
1.6 Average D°,D", D* meson, |y |<O.5 —
1.4 -
1.2 I -
o t%] _____ | r@ ____________________________________ E
0.8 %] [%l —
- _._1<pT<ZGeV/c _
0.4 —~—4<p <8GeVic —
: +8<p <12 GeV/c _
0.2 —|-—12<p <24 GeVlc
— ! 3% unc. on dN/dn / < dN/dn > not shown ]
I T T T T T A S R R
04F  4per o o ol =
- raction hypothesis: " 1/2 (2) at low (high) multiplicity ]
0.2F E
O; e e i inin = e e —f——r—-:-s-e—srf
0.2F- =
-0.4:_ ||||||||||||||||||||||||||||| __
0 1 2 3 4 5

\/@|

dN /dn / (AN _ /e

Average D-meson self-normalized yields show an increase with charged-particle

ALICE



Comparlng PP and P- -Pb c

O

IIi sions
4

| 1 g [ | T T | T T T T ]

Q 14— ALICE Prellmmary - © N ALICE Prellmlnary ]

g _ D’ meson, Iy I<0 5 1 B 3 5 D’ meson, V. I<0.5 —

O s ] Z - i

212, pisarroy PP 1 8 [ 4 opis=rTev -

= - 2<p_<4 GeV/c 4 w3 2<p_<4 GeV/c ]

oy - ! -Pb _ - b, \'s,, = 5.02 TeV .

o 10— # p-Pb, \'Syy = 9-02 TeV p — E - P-PD, S\ = 5. € ]

\\/ B 2<p_<4 GeVic 1 = 2.5 2<p_<4 GeVic ]

—~ 8- 34 2 F .

S i B I E

a - S 1 ¥ ¥ ap ]

> 4 b - E

Q = T 4 > 1- IE: _

s 0 Tl Tz :

I = TP +7%/-3% (3.1%) i -Pb ] — on —

2 - __,I}P normalizat(ion ur)lc.nnp(?t (siowz o O . 5 _ [@] ]

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

T on dN/dvn / < dN/dn > not shown _| ~ 6% (3%) unc. in pp (p-Pb) on dN/d d/ < dN/d d> not shown 7

. DS T S T TR S B 3 R Y S T T S Y S T A A S

(C) 0.4 ;_ B fraction hypothesis in pp and p-Pb: x 1/2 (2) at low (high) multiplicity = % 0.4 E_ B fraction hypothesis in pp and p-Pb: ! 1/2 (2) at low (high) multiplicity _E

e ] = n ]

% O - _ . ] ®) 0_ .

3 = e aeaar L ] ° - .

N 1 S e L o e e e e e - - -0.2 —

o Meer ] ) - ]

S 04F E QG = E

° 0 e s 4 e 8t N d e s d
dN_/dn/ <chh/dr|) ch o & ace

* highest multiplicity events in pp collisions mainly due to MPIs
e highest multiplicity events in p-Pb collisions also originate from higher number

of binary collisions
!
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Comparison with Pb-Pb collisions

/\I_ 9 B T T T | T T T T | T T T T T T T T T T T T T T T ] 7\ 4 B T T T T | T T T T | T T T T T T T T T T T T T T T T ]
Q - ALICE Preliminary 1 5 - ALICE Preliminary N
S 8 D’meson,ly <05 4 > 350 D" meson, ly 1<0.5 pp E
LS C ¢ pp, Vs=7TeV _} 1 5 C ¢ pp,Vs=7TeV -
Q 7E 2<p <4 GeVic g X 3F  2<p <4GeVic -Pb -
NZ " & p-Pb, |5, =5.02 TeV 1 5 | % pPbys,=502TeV P .
O 6r 2<p <4 GeV/c K - 2<p <4 GeV/c -
~ n 5 g = 2.5 . P b_ P b g
~ - 4 Pb-Pb,\s,,, =2.76 TeV . 5 4 Pb-Pb,\s,,=2.76 TeV 7
—~ S 2<p <8GeV/c 0 = 5 - 2<p <3 GeV/c ]
Q - ETl:I = I - -
£ — i - - = - -
SRS i 8PP T F {s .
© — ‘,/’ p_Pb ] >_ 1 5__ R T
~ = T - [+:| .
EN: [ Pb-Pb 7 9 e B =
2 ) - > - @’ ]
~—" — /[H - N L :.JH _
— - +7%1-3% (3.1%) [1%] in pp (p-Pb) [Pb-Pb] ] O 5 — 1] s

— ,£| normalization unc. not shown — .
1 — e 6(‘3/o (??%)a[t391 %] ﬁnc?itnspg (p-Pb) [Pb-Pb] ] B @] +7%/-3% (3.1%) [1%] in pp (p-Pb) [Pb-Pb] normalization unc. not shown _
- "Ei;m on dN/dr / < dN/dn > not shown — — 6% (3%) [3.1%] unc. in pp (p-Pb) [Pb-Pb] on dN/dr / < dN/dn > not shown  —j
: P K T S Y S S ) T T T S S S
8 0.4 = B fraction hypothesis in pp and p-Pb: x 1/2 (2) at low (high) multiplicity = 8 0.4 B fraction hypothesis in pp and p-Pb: x 1/2 (2) at low (high) multiplicity —
2 0.2F B fraction hypothesis in Pb-Pb: 1 < R, ,(D from B)/R, ,(prompt D) <3 = - 02 = B fraction hypothesis in Pb-Pb: 1 < R, (D from B)/R,,,(prompt D) <3 E
TE . c B ]
% O——— TR — = % Ot =
o i, e, ] go = Iy LA -
- 0.2, e boooceoceoceoneoceoneononeenes — 5 02 R s -
) : . - ]
D 04 = D -0.4F 3
m 0 1 2 3 4 5 6 m o 1 2 3 4 5 6
dN,,/dn / (dN_/dn) dN,/cn / (N /dn)

e trend reflects evolution of Neonand Raa with centrality
* caveat comparing pp with Pb-Pb collisions: highest multiplicity bin corresponds

to 10% of the total cross section in Pb-Pb but only 1% in pp collisions
!
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Comparison with J/W

8 B T T T | T T T T ] l_ B T T T T | T T T .I .l T T T T ]

o 14 ALICE — g 147 ALICEPreliminay -

S [ ppis=7Tev . EN .

L 12, o — = 120 0 bt Dt .

= _ ¢ D" meson, |y|<0.5, 2<pT<4 GeVic _ = - ¢ Average D', D', D* meson 5

' | +7%/-3% normalization unc. not shown B C\-IC; - ly Iab|<0.5, 2<p_|_<4 GeV/c ]

© 10 4 s AW, 25<y<4.0,p >0 — 10§ s A ww, 25<y_ <4.0,p >0 -

; B 1.5% normalization unc. not shown 7 : B ¢ Js A M+M-’ -4.0<y <-2.5, p >0 ]

= 8 _ = 8 lab T ]

o n i Q. L |

© - { - g — |

> n | = |

S 6_— ] o 6__ ]

B T ] = - .

€ 4 g = - g4 pPb_» =

S = ] S 4 o .

n - n o= = = o] -

21— 8] — 21— - ® T ]

B @ o= B : g 8- +3.1% normalization unc. not shown :

B N | ) + 3% unc. on dN/d d/ < dN/d d> not shown |

. I S S RN I WA BRI M i B T T T T S S S T SR

§ 0.4 ;_ B fraction hypothesis: x 1/2 (2) at low (high) multiplicity = § 04 E_ B fraction hypothesis: x 1/2 (2) at low (high) multiplicity _E

c 02F = c 02 E

§. : g o ;

o) -O.2§ —; -$ -0.2;— —;

S 0af | | | i 8 04 E

m 0 1 2 3 4 5 o 0 1 2 3 4 5 6
dN_ /dd/ dN /ddce dN_/dd/ dN /ddce

ch ch c ch

« J/W also shows an increasing trend with multiplicity Blanco

* note different rapidity and pr intervals between the measurements (different
CNM effects expected in p-Pb - different Bjorken-x values probed)

,
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Comparison with Y

/\I_ 9_ T T T | T T T T | T T T T T T T T T T T T T T T |
Q. - ALICE Preliminary -
g 8:_Dmeson|y |<0.5 _: S — LB L L L L LB LB N
S C 4 ppis=7TeV :| 1 9D L - _ -
D; 7; 2<p_<4 GeVic i. = ;\; - PP \/g =276 TeV ¢ .
— & p-Pb, 5.02 TeV Z = _ .
C\'lO 6r 2<p_ <\£f;eV/c 2 = 61— ® pr VSN =5.02 TeV _
T _F ) Pb-Pb,|s, =276 TeV 1 @B ]
:l_ 5; 2<p_<3 GeVic - E ;’ E * PbPb y 2 76 TeV -
Q. - L{lj 7] S5 —
© 41— pp — i
% : ] - o
~ = Pb i 4l o
= 2= : - Y(1S) L
v 2F [ = - (Y(1S e
E a1 Pb-Pb- 3l (Y(1S) O ® .- -
N ’ +7%/-3% (3.1%) [1%] in pp (p-Pb) [Pb-Pb] ] [ .‘_." % _
1 :_ "I'I'I, @: réo/r;?sl/z)a[téo? (/;J}?I;;goltnsggvzg Pb) [Pb-Pb] : : .‘;Ar;.,.. :
. ot T T B T !On! ! TI] <' | !n>!n0! S!OW!n - - _
‘g’ 0.4 Biraction hypothesis in pp and p-Pb: x 1/2 (2) at low (high) multiplicity E ‘ - iﬁ? B
c 02 - B fraction hypothesis in Pb-Pb: 1 < R, ,(D from B)/R, ,(prompt D) <3 = | ( ,jl-". CMS |
= — . —_—— — — C i h* ol i
8 o e —————— e ly  1<1.93 -
g 020 basososssesensons s = o CM
"'q_) -04:_ ............................. _: 0:1.'52.' l { || I || l | I .| l L1 1 :L || | | Ll | I . I | l_
m 0 1 2 3 4 5 6 0 0.5 1 1.5 2 2.5 3 3 5 4
dN_/dn / (chh/dn> N2 w<2.4)
tracks tracks /total
Y measurement from CMS shows increasing trend in pp, p-Pb and

Pb-Pb collisions
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Ratios of D-meson yields in p-Pb collisions in multiplicity intervals
relative to pp collisions (Qppeb)

.
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Qpprb - physics motivation

Aim: investigate the scaling of charm production in p-Pb collisions w.r.t. pp collisions
>possible multiplicity dependent modification of the pr spectra in p-Pb?

e to perform such a study we need to compare to pp collisions

Npr
QVOA (pT) - d mult/de
pPb o Glauber  \PP
Ncoll d /de
Ay Y%, p-Pb at |/s, = 5.02 TeV
o —— 5-10% < : P -
& — 33 |Gl 03 * however in p-Pb collisions biases are
= —+— 60-80% ' ' '
5 oop ik present in the determination of <Ncoi>:
8 < L — cent 60-80% normalisation error PRELIMINARY
%F i MVOA CHARGED HADRONS Qpa >multiplicity bias e o
e N >Jet veto bias
o e R S P e e R ! = =
e = >geometrical bias
o K I — * bias depends on estimator used for
_ multiplicity determination
%024 e B 10 12 14 16 18 20 22
P, (GeV/c)

Here: D meson Qppp Using VOA and ZNA for multiplicity measurement
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Qprb - Analysis strategy

I
* VOA: <Ngoi> from Glauber fit to VOA amplitude * ZNA: <Ngoi> obtained with a "Hybrid Method”
> P(Ncon) from Glauber simulation > slice events in ZN energy (Pb going side)
> multiplicity from Negative Binomial Distribution > <Neoi> in ZN energy class is obtained by
> <Neoi> from fit to VOA amplitude scaling the minimum b|a<s va/lue)
dN dT} i
(Vo) = (- )
part/i part/MB
(dN/dn)mB 1<n<0
(Ncoll>i = (Npart>i —1
pPb
VOA(pT) mult/d Pr mel)lét(pT) — dN mult/ de
pPb Glauber p P mult pPp
Ncoll d NP /de Coll dN /de
S EAlCEpPbatsy=boztev ' [ s | ’é%;oég;;{s',‘;_;foér;b”"""”"””'””"'_
© ~ ° D 102 - | /3 |
D102k NBD-Glauber fi 2 [ == oo _
c E =110, k=0.44 S . 20-40%
> F 310000 S 80805 =
u>J - 3 ‘ . 80-10
10-3 §_ 03/07/2013 .00 IIIIIII 1(')0
10% e E 5000
Sl ol o © | .
S8l 8 | 8|8
10°=® 9 § | § 18 =
BB S| K& | S| 5 :
o f00 200 300 400 00 % 100 200 300 400 500 600 700 800 900
VZERO-A amplitude (a.u.) ZN-A Energy (a.u.)
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Qpprb - Analysis strateqy

doP”

dpr

|y1ab <0.5

No 250_ I T I T T T T I T T T T |
> 1<p_<2GeVic |
© - p-Pb,ysyy=5.02 TeV
o 200 o n
=z I VOA Multiplicity Event Class
2 [ (Pbside)0-20% +
=}
3 L
O 150k 21.5M events
1001 -
D*-D"n
_+_ and charge con;.
50 - 7]
3 Signif (30) =2.7! 1.1
3 S(30)=66! 28
O- I 1 1 I 1 1 1 1 I 1 1 1 1
0.14 0.145 0.15 0.155
M (Kmtn)-M (Kr) (GeVic?)
o
% 300F .
= C
u). L
2 250F .
> C
E L
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O -
O 200}
150F
100F
500 Signif (30) = 10.0! 1.0 ]
’ S(30)=324! 38
1 1 I 1 1 1 1 I 1 1 1 1 ]
0.14 0.145 0.15 0.155
M (Kzn)-M (K) (GeV/c?)
R.Russo

f prompt

. ND

raw

‘ |VIab | <Yfid

a 2ayApT(ACC X g)prompt ’ BR ’ Lint

fprompt = fraction of D not coming from B — hadron decay
BR = BranchingRatio

Counts / 0.5 MeV/c?

200

100

IIIIIIIIIII-
2<pT<4GeV/c 1

ALICE
Preliminary

Signif (30) =12.51 1.0 |

S (30) =507 ! 47
1 I 1 1 1 1 I 1 1 1 1

0.145 0.15 0.155
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Counts / 0.5 MeV/c?

100

T I T T T T I T T T T
8< pT< 12 GeV/c

Signif (30) =10.8! 1.0 ]

S(30)=320! 35
I 1 1 1 1 I 1 1 1

0.145 0.15 0.155
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400 b

200
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Acceptance ! Efficiency
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Qppb -Results

D T T 1 | T T 1 | T T 1 | T T 1 | T T 1 | T T 1 D 3 B T T 1 | T T 1 | T T 1 | 1T T 1 | 1T T 1 | 1T T 1 ]
8 ¢ ALICE Preliminary VOA Multiplicity 4 8 t  ALICE Preliminary ZN Energy Event Classes -
c - Event Classes (Pb-side) - = = -
o | p-Pb, \/s =5.02 TeV 0-20% . o F p-Pb\[s =5.02TeV ©0-20° .
825 NN ©0-20% - 825 NN 6 B
S & [ Average D’, D*' -0.96 < y <0.04 0 20-40% 1 S & [ Average D° D*"-0.96 < y <0.04 @20-40% i
>O’Q B cms A 40-60% ] EC) o [ cms A 40-60% |
= _ % 60-100% - - _ %60-100% .
" VOA 1 ¥ :
150 — 5 -
. o . R = o' E. o= s e, B n
(AN - ]
0.5/ - h ]
[T i _ i
B Filled markers : pp rescaled reference 7 B Filled markers : pp rescaled reference 7
B Open markers: pp pT-extrapoIated reference ] ~ Open markers: pp pT-extrapoIated reference ]
O B L 11 1 | L 11 1 | I T | I I | L 11 1 | | 1 1 1 O B I I | I I | | I | | I I | I I | I
0 5 10 15 20 25 30 0 5 10 15 20 25 30
p_ (Gev/c) p_ (GeV/c)

- Average D%and D** Qpprb Show a residual bias which is reduced with the ZNA estimator
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QpP

b ~-Results

D 3_ 1T T 1 | 1T T 1 | 1T T 1 | 1T T 1 | 1T T 1 | T 1T 1 i
re) n imi VOA Multiplicity _|
g — 'gIE)ICES Pre—“g]:)nQatler Event Classes (Pb-side)
S o5l P-FD, \/ NS ®0-20% N
S & [AverageD ,D*"-096<y <0.04  %B0-100% i
g B cms h
s VOA _ E
- D mesons ]
1.5 =
L Y | .}
0.5 —
B Filled markers : pp rescaled reference N
~ Open markers: pp pT-extrapoIated reference :
O B I I | I I | I I | L1 1 1 | I I | | L 1 1 1

0 ) 10 15 20 25 30

P (GeV/c)

Similar pattern for D mesons and high-pt charged particles
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Qpprb ~-Results
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Similar pattern for D mesons and high-pt charged particles
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T T T | T T T T | T T T T
ALICE Preliminary

D° meson, ly 1<0.5 p p
lab

¢ pp,Vs=7TeV

2<p <4 GeV/c p - P b

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

D meson self-normalized yields measured in
multiplicity intervals in pp and p-Pb collisions
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e self-normalized yields show an increasing trend with
iIncreasing charged-particle multiplicity
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' T_*_-!—‘; ! e ! e ! » 'on 'dN!/dn'/<'dI\'I/dr'1 >!not' sh'owrlw ' _|
] . 0.4 B fraction hypothesis in pp and p-Pb: x 1/2 (2) at low (high) multiplicity _;
* pp trend suggests presence of MPIs and increased 2 =

hadronic activity at high multiplicity
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cm
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* Qoo measured for D9 and D*+ using VOA and ZNA as
multiplicity estimators

N

e using ZNA we do not observe a multiplicity dependence
of the D-meson production in p-Pb relative to pp
collisions
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g o]
&S s 6  Inclusive JAp—u*w’, p-Pb s =5.02 TeV, 0<p <15 GeV/c
- = 2.03<y__ <3.53, p-going direction
1.4 o -4.46<y__<-2.96, Pb-going direction
1.2 .
| . §
i o
T e
~ [é ALICE Preliminary
. (& O
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B N
B H
- (]
0.6 - n o
04L | | | | |
80-100%  60-80% 40-60% 20-40% 10-20% 5-10%
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e D mesons are fully reconstructed in the
following hadronic decay modes
> D0 - K-+ (BR 3.88%, cT 123 pm)
> D+ = K-t (BR 9.13%, ¢cT 312 pm)
> D™+ — DO i+ (BR 68%, strong decay)
. theﬂ decay before reaching the beam-pipe

* invariant mass analysis of fully
reconstructed decay topologies
displaced from the primary vertex

* selections on the reconstructed
topological quantities of the D meson
decay candidates are applied to
reduce the combinatorial
background

e further background rejection achieved exploiting
the combined PID capabilities of TOF and TPC

>TOF: /K separation up to 1.5/2 GeV/c
>TPC: /K separation up to 1 GeV/c
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D vs multiplicity - Analysis strategy

MULTIPLICITY ESTIMATOR = Nirackiets

* tracklets = tracks reconstructed aligning points in the Silicon Pixel Detector with the
Interaction vertex

ITS SSD
SDD
—&}—70

- SPD inner radius: 4 cm
- SPD outer radius: 7 cm
- SPD coverage: Ini<1

* SPD acceptance is not uniform along the beam line — Ntraéklets distributions are not
uniform as a function of the primary vertex position (Zvix)
* correction to get a uniform distriution vs Zyix

- 70 : o - 70 pumum : -
2 | 28 ot I
= o prn I = ; C
D i T T I 23 i T LRI R AR S i
83 rr g e R ! R 12000 § & R Ly (1 T el 12000
¢ RN > R "
— 60 NIRRT 60 il a )
I I i I ! I
I ’ po i \

[ fm
MR 10000

I [
I
ot il —{s000
Il

-:10-8 6 4 -2 0 2 4 6 8 10 -10-8 6 -4 -2 0 2 4 6 8 10

z,,, (cm) z,, (cm)
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