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Heavy flavours

e Heavy quarks are produced in initial hard scattering processes

e They experience the full evolution of the system formed in
ultra-relativistic heavy-ion collisions

In Pb-Pb collisions:
o Interact with the hot and dense QCD medium
e Sensitivity to the medium properties

In pp collisions:

e Reference to study effects in Pb-Pb and p-Pb collisions
o Test of perturbative QCD

In p-Pb collisions:

e Disentangle hot and dense matter effects from initial state effects: nuclear modification of
PDFs, saturation for small-x gluons, ...

e Measurements of correlations in the light-quark sector in p-Pb collisions show hints for the
establishment of a collective behavior in this system (Phys.Lett. B719 (2013) 29-41)
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Nuclear modification factor

ALICE

o Heavy quarks propagate through the medium and interact with
its constituents

s iplet __,,ﬁff/’ o In-medium parton energy loss:
uds: m-0, CEE S o collisional and radiative processes
g: colour octet 5T e dependence on medium density and volume
g:  m=0/Cqa=3 e dependence on colour charge (Casimir factor):
Q: colour triplet  ——y—"" AE(gluon) > AE(quark)
e dependence on quark mass (dead cone effect):

c: m~1.5 GeV, C.=4/3 "
b: m~5 GeV, | Ca=4/3 AE(light quark) > AE(charm) > AE (beauty)

M. Djordjevic, Phys. G 32 (2006); M. Djordjevic, U. Heinz arXiv: 0705.3439 (2007); Dokshitzer et al.,
achmedium PLB 519 (2001) 199; Armesto et al., PRD 69 (2004) 114003; Diordjevic et al., NPA 783 (2007) 493

e The nuclear modification factor is an observable sensitive to the parton energy
loss:

1 dNaa/dpr
<TAA> dep/de

Raa(pr) =

o Raa = 1 indicates no nuclear modification

o Energy loss hierarchy — Raa (%) < Raa(D) < Raa(B) ?
o There are caveats on the Raa hierarchy due to the different production spectrum of
gluons, light and heavy quarks, as well as different fragmentation function
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Elliptic azimuthal anisotropy g
spectator
/ o Elliptic azimuthal anisotropy of heavy flavours
spectator probes:

- at low and intermediate pr: collective motion
and possibly heavy-quark thermalization

- at high pr: path-length dependence of the
heavy-quark energy loss

elipsoidal collision zone

initial spatial anisotropy — momentum space anisotropy

dN 1 o0
d(o—Wge)  2m {1 *{ﬁlwws[ﬂwm)]}

The second harmonic of the distribution, v, = (cos[2(¢ — Pgp)]), is the magnitude
of the elliptic azimuthal anisotropy

o Heavy-flavour hadron v, can be described with transport models, since heavy
quarks traverse all the expanding medium (in-medium production and annihilation
of heavy quarks are negligible)
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Correlations between heavy-flavour and charged particles
In pp collisions:

e Reference for correlations in Pb-Pb and p-Pb collisions Phys.Lett. B719 (2013) 29-41

e Address charm and beauty jet properties

p-Pb |5, = 5.02 TeV
(0-20%) - (60-100%)

2<p,, <4GeVic
1<p,,,, <2GeVic

hadron-hadron double

e Correlations between heavy-flavour decay electrons and
charged hadrons allow us to estimate the relative contributions

of electrons from charm and beauty hadron decays to the ridge structure A p-Bk
heavy-flavour decay electron yield collisions
)
£ o085
In p-Pb collisions: Jow
. o ) %8075
e Study possible modifications of heavy-flavour jet structure due 4,

to initial state effects

e |s the double-ridge structure observed in hadron-hadron
correlations present also in the heavy-flavour sector?

e CGC (arXiv:hep-ph/0303204, arXiv:1211.3701) 2
e Hydrodynamics (arXiv:1211.0845)

Near Side

In Pb-Pb collisions:
o Near side: modifications of the properties of jets containing heavy flavours ol

e Away side: path-length dependence of charm in-medium energy loss
(surface bias, away-side suppression) Away side
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ALICE detector

ALICE

- multiplicity, trigger, event plane

- vertexing, tracking, PID

TPC (In| < 0.9)
- tracking, PID, event plane

- PID, trigger

- electron ID, trigger

- tracking, muon ID, trigger

[m] = = =
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1) Invariant mass: remove n’ and 1 Dalitz
decays and photon conversions by selecting
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Nuclear modification factor
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Correlations

Heavy-flavour decay electron reconstruction
o Inclusive electrons are identified with ITS, TPC, TOF, TRD, and EMCal
e Two techniques are used to obtain background electrons:

on the mass of e e™ pairs

Entries

Denise Moreira de Godoy (SUBATECH)
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2) Cocktail: estimate background sources

using Monte Carlo simulations based on

0
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Beauty-decay electron reconstruction

e Inclusive electrons are identified with TOF and TPC

Conclusions

ALICE

e ¢t =500 um for beauty hadrons — impact parameter of beauty-decay electrons is larger than
background electrons (photon conversions, Dalitz decays, and charm-hadron decays)

e Remaining background estimated by
weighting relevant electron source yields in
MC simulations using measured spectra

T T T T T
p-Pb, | Sy = 5.02 TeV ALICE Preliminary

o Rawyield 3

e b(oo)—e ]

x coe ]

%o  Conversions E
N2, o Dalitz decays 3
:‘.}F\,f’vo Yield of background sources ]
B E

(=4 E

& F S T ————

+ T ~— ]

T ~—__ §

T 3

e Beauty-decay electrons selected with
pr-dependent cut on minimum impact
parameter d,
—% 10°
> E
> F
8§ f
. 1 T T T T T T T 3 ‘;F 10* E
s 5, =502 TeV ALICE Preliminary ] T
e 3
o 10" -1.06<y_ _<0.14 . .PVTHIA + T 0
3O e S 0o o
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Heavy-flavour decay muon reconstruction

o Inclusive muons are reconstructed with muon tracking chambers and identified
requiring a match between the track in the tracking chambers and the track
segment in the trigger chambers

e p x DCA cut is applied to reject tracks from beam-gas interaction
e Background muons are estimated with:
« cocktail technique in pp collisions based on Pythia and Phojet
o extrapolation of muons from & and K decays measured at mid-rapidity in p-Pb and
Pb-Pb collisions (CMS measurements of asymmetry are used in the extrapolation in
p-Pb analysis)

Conclusions

P - ufrom s 1055, + pp\s=7 TeV, PYTHIA Perugia-0
E e 1
B absorber heavy flavours g Eeye & nebeauty
o 4 4 pecharm
|~ u from 2 i v decayp
o) — " b o secondary p
P absorber p"marvnl K é, : hadrons
o fake tracks
from 1P o
AAM/' “ng K I i,
B g SR 10 ) Treigg
; v v i
1 1 L vl
P Punch through 0 2 10(69\,,01)2
" e hadrons %
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Raa: analysis strategy

ALICE

1 dNaa/dpt
(Taa) dopp/dpr

Raa(pr) =

o Yield measured in Pb-Pb collisions at v/sxy = 2.76 TeV §1oﬂr\‘i'-'05 PP ‘S=2£T9‘:-“LF“F in25<y<4
* ata
o Reference in pp collisions: 2105\ [ icHR FONLL 4
o Heavy-flavour decay muon analysis: dc,,/dpr PP E o ﬁ:ﬁli;?,i%’;ﬁ
measured in pp collisions at /s = 2.76 TeV (Phys. Rev. g
Lett. 109, 112301 (2012)) :
« Heavy-flavour decay electron analysis: 810
° dc,, /dpr measured in pp collisions at 10°F
Vs =7 TeV (Phys. Rev. D 86, 112007 (2012)) scaled 1o e —
to \/E —2.76 TeV based on FONLL calculations B .9% normalization uncertainty not included
o FONLL calculations 225 i
(e}
* Beauty-decay electron analysis: dc,,/dpr measuredin 5 ;2E EEEEEEEE%%
pp collisions at /s = 7 TeV (Physics Letters B 721 (2013) s : . .

8 i
13) scaled to /s = 2.76 TeV based on FONLL calculations p, (GeVic)

o The average nuclear overlap function (Taa) is
calculated using Glauber model (arXiv:0805.4411)
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Rypp: analysis strategy

ALICE

1do A/dp'[
R, — _EpA/RPY
pA(PT) Adﬁpp/de 10"

] —— ALICEc,b—e
ok B —FONLLc,b>e |

e dop, /dpt measured in p-Pb collisions at /sy = 5.02 TeV

o Reference in pp collisions:

o Heavy-flavour decay muon analysis: dc,,/dpr measured
in pp collisions at /s = 2.76 TeV (Phys. Rev. Lett. 109,
112301 (2012)) and 7 TeV (Phys. Lett. B 708 (2012) 265)
scaled to /s = 5.02 TeV based on FONLL calculations 107

o Heavy-flavour decay electron analysis:

° do,,,/dpr measured in pp collisions at 10 PPAS=TTeV. <05 =
/s =7 TeV (Phys. Rev. D 86, 112007 (2012)) scaled to o
/s =5.02 TeV based on FONLL calculations 3 E

o FONLL calculations

o Beauty-decay electron analysis: dc,,/dpr measured in
pp collisions at /s = 7 TeV (Physics Letters B 721 (2013)
13) scaled to /s = 5.02 TeV based on FONLL calculations

e Ais the mass number of the Pb nucleus e T

A
3
T

(

1/(2np) o/(dpdy) (mb/(GeV/c)? )

Data/FONLL

$

;

7 8
p, (GeVic)
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Heavy-flavour decay | nR snN = 5.02 TeV
y y lepton Rypy, at /snny = 5.02 Te N
. o u— HF, forward rapidity
e — HF, mid-rapidity u— HF, backward rapidity
e — b, mid-rapidity
:; F ALICE Prelimi £ F T T T T T T T L
- reliminan o F -
= o 4 ALCEbS e Y T 50 p-Pb | s, = 5.02 TeV, u* c,b decays -
£ 4 ALICEb (5 0) > e F _ —#- 2.5<y  <3.54 3
2sE u rormaization uncertainty F ALICE Preliminary = -4<y, <296 ]
2] F _ ]
g 1sE Al 3
15— F i 31
: Fa -ﬁﬂﬂﬁﬂﬁﬂﬁmnﬂmmmﬂﬂ 3
1 % F [quot=er-am UHMEHHMUDH ]
0.53— LT 0.5 _:
F p-Pb, | 5y = 5.02 TeV, min. bias, -1.06 < y . < 0.14 F ]
C. Ll Ll L sl [ Ll . 0 C 1 1 1 1 1 L L 13
2 4 6 8 10 ,;Z(Gewc'; 0 2 4 6 8 10 12 14 16
. Py (GeV/c)
* Rypy Of heavy-flavour decay leptons are compatible with unity within uncertainties
o Possible indication of R,p, > 1 for heavy-flavour decay muons at low pr at
backward rapidity, but trend is not conclusive with current uncertainties
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Comparison with models:

Correlations Conclusions

heavy-flavour decay lepton Rpp, at /snn = 5.02 TeV

05|
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MNR: Nucl. Phys. B 373 (1992) 295; EPS09: JHEP 0904 (2009) 065 F systematic uncertainty on normalization ]
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Heavy-flavour decay lepton Raa in Pb-Pb collisions at /snn = 2.76 TeV

u <« HF, 0-10% centrality u<«— HF, 40-80% centrality
Phys. Rev. Lett. 109, 112301 (2012) Phys. Rev. Lett. 109, 112301 (2012)
e — HF, 0-10% centrality e «— HF, 40-50% centrality
< 2P T T $ 2T T -
Tt 1 T} ]
ALICE ALICE
16k Pb-Pb, | s = 2.76 TeV Eho 16k Pb-Pb, | s = 2.76 TeV eniiuonane
A Heavy flavour decay u* 0-10% central, 2.5<y<4.0 A Heavy flavour decay p* 40-80% central, 2.5<y<4.0
1.4F Heavy flavour decay e* 0-10% central, |y|<0.6 | 1.4F Heavy flavour decay e* 40-50% central, |y|<0.6
: *  with pp ref. from scaled cross section at \s = 7 TeV . ® with pp ref. scaled cross section at \s = 7 TeV
12F *  with pp ref. from FONLL calculation at \s = 2.76 TeV 1 12k % with pp ref. FONLL calculation at \s = 2.76 TeV 1
1 1
08} . M4 08f mol 9
0.6 a _H; 0.6F ’I i 4
m| n ]
o P o T |
0.2f T 1 0.2f ]
0‘..]H.J...l...J.Hl..‘JH.J‘HI.H 0‘..\.HMHJH.MHJ.H\H.MHJH.
0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 8
pT(GeV/c) pT(GeV/c

e Strong suppression of heavy-flavour decay leptons for py > 3 GeV/c observed in
central Pb-Pb collisions

o Results suggest significant energy loss of heavy-flavour quarks in the medium
o Compatibility between mid- and forward rapidity results
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Beauty-decay electron Raa in Pb-Pb collisions at /sy = 2.76 TeV

ALICE

< 251 T T T T T T T ]
o« [ Pb-Pb, \ s, = 2.76 TeV, 0-20% centrality ]
2r —-b(>c)>ely<08 ]

L [ syst. uncertainty ]

15F nomalization uncertainty -
1F 4
05F 14 3

F ALICE Preliminary ]

C 1 1 | | ! 1 | ]

0 1 2 3 4 5 6 7 8

Py (GeV/c)

e Separation of charm and beauty is crucial to understand heavy-flavour energy
loss in the QGP

o Hint of suppression of beauty-decay electrons for py > 3 GeV/c in 0-20% central
Pb-Pb collisions due to the b-quark in-medium energy loss
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Heavy-flavour decay electron v,: analysis strategy

v, of heavy-flavour decay electrons is obtained
with the event plane method

v, of inclusive electrons is measured in the
central barrel (In| < 0.7)
v, of background electrons is obtained with 2
methods:

e invariant mass method for pr <1.5 GeV/c

e cocktail based on data for pr >1.5 GeV/c
The heavy-flavour decay electron v, is obtained
as:

incl. elec. back. elec.
Ve—HF _ (1+R)v; —Y
2 R

where R :Nincl.e/Nbackg.a —1.

Similar strategy for heavy-flavour decay muon
V2

(SUBATECH)

Inclusive electron / Background

V{EP, lAn| > 0.9}

n
a

n
=)

@

=)

o

[ —e— Invariant mass method (ITS+TOF+TPC), |yl < 08 ~]

T T T T T T T T
ALICE Preliminary

—e— Invariant mass method (TPC+EMCal), Iy| < 0.7

—+— Gocktail method, Iyl <08
Pb-Pb, | 5y = 2.76 TeV
0-10% Centrality Class

o
o

o
P

o
@

o
N

UASALARAAL ML A
ALICE Preliminary
—e— Inclusive electron v,
[ syst error on Inclusive electron
+— Photonic electron v,
[ syst error on Photonic electron 3

Pb-Pb, | 5, = 2.76 TeV
0-10% Centrality Class, |y < 0.7
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Heavy-flavour decay lepton v, in Pb-Pb collisions at \/sny = 2.76 TeV

ALICE
05 T T T ~ 05 T T T T T 05 T T T T T T
ALICE Preliminary ALICE Preliminary ALICE Preliminary
04F Heavy-flavour decay e, v,(EP, |an| > 0.9}, Iyl < 0.7 1 0.4 -+ Heavy-flavour decay &*, v,(EP, |an| > 0.9}, Iyl < 0.7 = 0.4 = Heavy-flavour decay e*, v,{EP, |an| > 0.9}, ly| < 0.7
0.3f = Heaw-flavourdecay ', v(2), 25 <y <4 B =~ Heavy-flavour decay i, v,(2), 25<y <4 =~ Heavy-flavour decay ji, v,{2), 25 <y <4
Pb-Pb, |5y = 2.76 TeV 03 Pb-Pb, S = 276 TeV 03 Pb-Pb, {8y = 2.76 TeV
0.2F 0-10% Centrality Class - 10-20% Centrality Class 20-40% Centrality Class
0.2 B B
0.1f Ilul 3 3
i |ﬂ
0 1 T _ﬁ‘:.
201 1 1 1 1 1 0.1 1 1 1 1 1 1
0 2 4 6 8 10 12 0 2 4 6 8 10 12 14
p, (GeV/c) p, (GeV/c)

central » semi-central

e Hint for an increase of v~ from central to semi-central collisions

Observed positive v, at low pr, in particular with 3¢ effect in 2 < p$~HF" < 3 GeV/c
and 3 < p " < 5 GeVic in 20-40% centrality

Vi~ is compatible with vs~ ' within uncertainties

e Confirmation of significant interaction of heavy quarks with the medium

¢ Indication of collective motion of low-pr heavy quarks in the QGP
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Comparison with models:

v$HF and RSHT in Pb-Pb collisions at /snn =

<) © o I
SN w s
T e

o

T T T T
ALICE Preliminary
—=— ALICE, v,{EP, |An| > 0.9}
[ syst error
--- BAMPS el.
BAMPS el. + rad.
— . POWLANG
. MC@SHQ+EPOS Coll+Rad(LPM)
- TAI

Pb-Pb, s\, =2.76 TeV
20-40% Centr?lity Cllass‘ IyL <07

P PSS EFETATIS IPATAr A

.
©
o

4 6 8 10 12

14

n (GeV/c)

2.76 TeV

o 15T and R$ATT measurements together start to provide constraints for the

models

e Same behavior observed in heavy-flavour decay muon results

BAMPS:Phys. Lett. B 717 (2012) 430; arXiv:1310.3597v1 [hep-ph]; POWLANG: Eur. Phys. J. C71 (201) 1666, J.Phys. G 38 (2011)
124144; MC@sHQ+EPOS, Coll+Rad(LPM): Phys. Rec. C89 (2004) 014905; TAMU elastic:: arXiv:1401.3817[nuck-th] (2014);
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HF-hadron correlations: analysis strategy N

o Angular correlation of the heavy-flavour decay electron with other particles

o Correction for detector inhomogeneities and pair acceptance via the event mixing
technique

o Efficiency corrections for trigger and associated particles

P-Pb, |5y, = 5.02 TeV, 0-20% (VOA multiplicity class)

A~ (e from c,b)-h correlation
10<p)<20GeVie

P-PD, |8y, = 5.02 TeV, 0-20% (VOA multiplicity class)
(e from c,b)- correlation
1.0<p? <20 GeVic
05 < py <20 GoVie -

P-P, |5,,, = 5.02 TeV, 0-20% (VOA multiplicity class)
(e from c,b)-h correlation

1.0.<p} <20 GeVie -
05<p}<20GeVic_

"\ ALICE
N

ALICE

S

= \\
\ \\
‘

N, (An,Ag) / N,

o e

B 0™,

Same event S(3pA1) Mixed events B(sgan) 0 Ao "
WO,y

o Study of the correlation distribution as a function of kinematical variables
(transverse momentum of the trigger/associated particle) or event properties

(multiplicity)

September 9, 2014 20/27



Outline Physics motivation
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e «— HF-hadron azimuthal correlations in pp collisions

e Correlations of electrons from heavy-flavour decays and charged hadrons in pp collisions
allow one to statistically separate the charm and beauty contributions to the inclusive yield of
heavy-flavour decay electron

o Wider correlation distribution for electrons from beauty-hadron decays

ALICE collaboration, arXiv:1405.4117

b

- 4’1ay MB Trigger Sample  ALICE
pp, \s =2.76 TeV 1P (y1<0.8) - E|
B 3.5(-15<p;<25GeVic .enlyykbn ALICEpp. 15 =276 TeV E|
= E ® FONLL =
= 3Lp)>03GeVic T K, factorization E|
~ 25t <09 2 GRS i
3 2.5F
k] ¥?/NDF = 19/18 E
2 % m ..0’ o3
s CR :
R RO M L rtasen ;
< (A2 T --..... o i
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® 1, = Nep/Neee grows with pr and reaches ~ 50% at pr ~ 3 GeV/c

* r, compatible with results obtained via cut on minimum impact parameter to select
beauty-decay electrons and predictions from FONLL, GM-VFNS and k7 -factorization
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Icp =

e Anincrease in the yield of associated particles per heavy-flavour decay electron at
low pr on the near- and away-side in high-multiplicity p-Pb collisions, after
subtraction of the baseline, is observed with respect to pp and low-multiplicity
p-Pb collisions

o An enhacement of the total number of associated particles per trigger on the near
side (Icp) is observed in the range 1 < pt < 2 GeV/c
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e «— HF-hadron azimuthal correlations in p-Pb at \/syn = 5.02 TeV

ALICE
P-Pb, |5, = 5.02 TeV
(0-20%) - (60-100%), Multiplicity Classes from VOA
(e from c,b)-h correlation
1.0.<p’ <2.0 GeVie

0.5<p5<2.ﬂ GeVic ALICE

PRELIMINARY

(1/N) (&N, / dAndAg) (rad™)

o Removal of jet peak via subtraction of multiplicity classes: (0-20%) - (60-100%)

e Long range correlation featuring a double ridge structure observed for 1 < p{ < 2
GeV/cand 0.5 < pl < 2 GeV/c

e The double ridge observed in light hadrons (Phys.Lett. B719 (2013) 29-41) is also
observed in heavy-flavour sector. The mechanism (CGC? Hydro?) that generates
it affects also heavy flavours
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Conclusions
Nuclear modification factor

e Strong suppression of heavy-flavour decay leptons at intermediate-high pr observed in central
Pb-Pb collisions

e Hint of suppression of beauty-decay electrons for pr > 3 GeV/c in 0-20% central Pb-Pb
collisions due to b-quark in-medium energy loss

® Rpypy Of heavy-flavour decay leptons are compatible with unity within uncertainties, which
confirms that the suppression observed in Pb-Pb collisions is due to the hot and dense
medium.

e Simultaneous description of v, and Raa remains a challenge for models

Elliptic azimuthal anisotropy

e Observed positive heavy-flavour decay electron v, and heavy-flavour decay muon v, in
semi-central Pb-Pb collisions

e Hint for an increase of v, from central to semi-central collisions

e Indication of collective motion of low-pr heavy quarks (mainly charm)

Correlations

e Multiplicity dependence in HF decay electron-hadron correlations in p-Pb collisions

o Double-ridge structure also observed in HF decay electron - hadron correlations (same origin
as for light flavours? CGC? Hydrodynamics?)
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Heavy-flavour decay muon v,: analysis strategy

ALICE

o v, of heavy-flavour decay muon is obtained
with different methods

e 1, of inclusive muons is measured at forward o 0dr Pb-Pb colisions, {5,276 TeV
idi “ E - s | SNN=e
rapidity (2.5< y <4) = oaf % centrality 20-40%, 2.5<y<4
e 1, of background muons, mainly from © and K 8 Foimes
decays, is estimated by cocktail method based g E +
: H = H 0.1 —
on extrapolation from mid-rapidity R = i
| —
e The heavy-flavour decay muon v, is obtained TR
as: inel back 01 —— v,{QC, 2}
incl.u ack.u F_o
peHF vy T v 0sh 9G4, s
2 - 1 2 3 4 5 6 7 8 9 10
1—-f p, (GeVic)

where f is the fraction of decay muons in the
inclusive muon sample
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Comparison with models: 4~ """ and R,

o 03
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o TAMU st cenvalty (105 a¥ie1401 3817
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Nuclear modification factor

Elliptic azimuthal anisotropy

Correlations

u—HF

1.6F

T T T T T T T T T
ALICE Pb-Pb |5,,=276 TeV, - HF in 25cy<s
Centralily 0-10% == NLO (MNR) with EPS09 shad. B
= Vitev rad. + dissoc.
= BAMPS
BDMPS-ASW rad —

L dNaa/dpr
(Tan) dopy/dpr

Raa =

o 4" and REHF measurements together start to provide constraints for the models

MC@sHQ+EPOS, Coll+Rad(LPM): Phys. Rec. C89 (2004) 014905; TAMU elastic: arXiv:1401.3817 [nucl-th]; BAMPS: Phys. Rev. C 84
(2011) 024908; J. Phys. G38 (2011) 124152 Phys. Lett. B 717 (2012) 430; arXiv:1310.3597v1[hep-ph];
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e — HF-hadron azimuthal correlations in Pb-Pb at /san = 2.76 Te

ALICE
oS T prrT——— _Yaa
g HeavaIavo::D:;c:yB(z: ‘j’tcmrelaﬂons g 1 8<p <10 Gevic Ian = T
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2203 —A— pp7TeV = N
z 204 ly<07
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0| FTe r ]
i I RN I Wa - Near-side: -1/2 < A0 < /2 b
P AT F | | XM Nt SANE RN r #1<0.7 E
ER— T 2 3 4 90 1 2 3 4 + ly*| <O. ALICE 1
A0 (rad) A0 (rad) r h PRELIMINARY |
1.5 4<p;<6GeVic .
e The comparison of azimuthal angular iy h 7
correlation distributions in pp and Pb-Pb is osh I 3
quantified by the near-side yields (Ixa) “F ]
o [aa is compatible with unity within uncertainties L S e TSI L
. . . g . °(GeV/c!
o Possible medium induced modification of the Pt )

fragmentation is not conclusive due to the
limited statistics
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