ALICE

Azimuthal correlations of D mesons with charged particles in pp and p-Pb collisions
at \/syn =5.02 TeV with ALICE at the LHC

Shyam Kumar for the ALICE Collaboration

email: shyam.kumar@cern.ch

3 Heavy flavour meet-2019
IIT Indore, India

Shyam Kumar 34 Heavy flavour meet-2019, lIT Indore, India 1




Outline

» Physics Motivations

> ALICE Detector

» Analysis Strategy

> Main Observables

> Results

» Summary

Shyam Kumar

34 Heavy flavour meet-2019, lIT Indore, India




)/
0’0

X/

0

>

X/
0’0

vV Vv

)
0’0

Physics Motivations

Heavy quarks (charm and beauty) are produced through hard parton
scatterings in the initial stage of the collisions

% Production time scale At~1/2m_, g /Tch

£ T
> Charm: ~ 0.07 fm/c , S - >
> Beauty: ~ 0.02 fm/c f*?dfon — o

+* QGP formation time

» to: 0.1 —1.0fm/c

Heavy quarks are witness of the whole evolution

quark

(o< 1 fmlc
of the medium produced in ultra-relativistic heavy-ion collisions

Ideal probe to study the medium properties //‘\
beam beam

Two types of heavy-flavour particles

Open heavy flavour: particles with non-zero net charm or beauty quantum number e.g. D and B mesons
Hidden (closed) heavy flavour: bound states of Q Q pairs i.e. J/psi, Upsilon Ref: Cristina Bedda, Measurement of D-meson

production in p-Pb and Pb-Pb collisions with

. . . the ALICE detector at the LHC, ICNF 2017.
Initial-state effects [in p-A collisions at Low p7]:

Anti-shadowing, Shadowing, kt broadening (Cronin effect), and Color-Glass-Condensate (CGC)
Final-state Effects (due to medium) [in AA collision at High ptl:

Energy loss by gluon radiation, in-medium hadronization (Recombination vs Fragmentation)

Ref: Panagiota Foka, Matgorzata Anna Janik. https://doi.org/10.1016/j.revip.2016.11.001.
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Physics Motivation

Heavy-flavour production mechanisms ~ Pl
1. Pair Production [Leading Order (LO)]  O(a?) 1.Qand Q symmetricin pr back to back
2. Nearly equal near-and away-side peaks
Gluon fusion Quark Annihilation Q Q
SN2 L
D O e
g Q q Q Q B
gg > QQ 93~ QQ 0 Q
2. Flavour Excitation [Next to Leading Order (NLO)] O(a3) Q
0(as)

1. Qand Q asymmetric in py

with broad opening angle 200000000 ~ m}&m/

ﬁ 2. Away side peak broadening 8 \ 8

Q
3. Gluon Splitting [Next to Leading Order (NLO)] O(a3) Q

a Q 1.Qand Qasymmetricin pr Q
0 (“E) 9 V with small opening angle
2. Increasing near side peak
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Overall correlation distribution

— AN = Nerig — Nassoc Near Side (NS) and Away Side (AS) peaks  ALICE
hadron
AP = Prrig — Passoc A Trigger
Near-side jet
Away-side jet
High-p1 D meson = Trigger Hadron "
) o Baseline
D-hadron correlations: | | 7
0 x/2 x
. . A¢ (radians)
G .
< PP collisions: Ref: STAR collaboration. Jets in nuclear collisions,
> Characterization of fragmentation of charm quarks into jets the STAR experiment at RHIC, BNL, 2006
. . . . 2<pr,m <4 GeV/c p-Pb \s,, =5.02 TeV
» Test and constrain perturbative QCD inspired models 1<Pr,as:c<2GeV/° (0.20%) - (60-100%)
» Reference for p-Pb and Pb-Pb collisions
% p-Pb collisions: ~
-
» Cold Nuclear Matter (CNM) effects, Initial State effects §:g
als 0.8
» Double-ridge structure in centrality dependent analysis S %:(,_75
» Disentangle final-state QGP-induced modifications from CNM effects < 4
** Pb-Pb collisions:
» Study of in-medium partonic energy loss and it’s path-length dependence
-2
» Interaction of heavy quarks with the medium Ref: Phys.Lett.B 719 (2013) 29-41
» Characterization of medium-induced modification of charm-quark fragmentation and hadronization

Expected energy loss: AE; > AE;, 3¢ > AE; > AEp|  Ref: Dokshitzer & Kharzeev, PLB 519 (2001) 199
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Branching Ratios
ALICE Detector
ALICE

Dt - K nttm* (9.13 + 0.19 %)
DY - K™ mt (3.88 + 0.05 %)
D** —» DOt (67.7 + 0.50 %)

THE ALICE DETECTOR 77\ a. ITS SPD (Pixel)
¥ : b. ITS SDD (Drift)
\ c. ITS SSD (Strip)
d. VOand TO

e. FMD

i®

ITS: Inner Tracking System — <=

ITS

FMD, TO, VO
TPC

TRD

TOF

HMPID
EMCal

DCal

. PHOS, CPV
10. L3 Magnet
11. Absorber

12. Muon Tracker
13. Muon Wall
14, Muon Trigger
15. Dipole Magng
16, PMD
17. AD

CONOOALNE

TOF: Time Of Flight TPC: Time Projection Chamber

L)

. . . . % Data Sample:
ITS: Tracking and reconstruction of primary, secondary vertices

TPC: Tracking and particle identification up to 0.6 GeV/c for m/K > p-Pb 2016 data with \/syy = 5.02 TeV

TOF: Particle identification up to 2.2 GeV/c for m/K Events: 625M

> pp 2017 data with 4/s =5.02 TeV,

Ref: J.Phys.G39(2000)123001
y ( ) Events: 985 M
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Analysis Strategy

Background

% D*,D%nd D* signal extraction from invariant mass plots

~ LSB+RSB

¢ Correlation of D mesons with primary charged particles (e, i, ™, K and p) with removing D-meson daughters

» Correlation of D meson = correlation in [S+B] region — (correlation in [ LSB+RSB] region)*SF

% Mixed Event [ME] correction: for limited and inhomogeneities detector

acceptance (events with same z-vtx and multiplicity are mixed)
d2NSE(aq, An) [SE]: Same Event
dZNMECOI’I’(A(P, An) _ d§0 dn dZNME(O,O)
de dn d2NMEAp, An)  de dn
de dn

X/

%+ Correction for the contamination of secondary particles from

strangeness decays and conversion inside detector

Y-axis
* Y-axis
PV Track
PV DCA,
- DCA,, | = ¢
- " X-axis >
/ Z-axis
v X-axis

++» Correction for D-meson efficiency and associated track efficiency

+* Correction for feed-down of D mesons from B-hadron decays
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Entries / 10 MeV/c?

Method of Signal Extraction

4<pt<5 GeVl/c
\HEP 01,2012, 128

17175 1.8 1.85 1.9 1.95 2 2.05 2.1
Invariant Mass (Kr) (GeV/c?)



Analysis Strategy

¢ Projection onto A@ axis and weighted average of the three D-meson species
+ Fitting of correlations distributions NS-peak and AS-peak and extraction of main observables

¢ NSyield, NS sigma, AS yield and AS sigma

Correlation of Trigger D meson with primary charged particles

Associated track pt ranges [GeV/c]
Trigger pt ranges [GeV/c] 0.3-99.0
3-5 1.0-99.0
5-8 — 0.3-1.0
8-16 1.0-2.0
16-24 2.0-3.0
3.0-99.0
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Main Observables

Z

X/

+» Fitting of correlation distribution

2 2
v _(Afp—lézvs) y _(Afp—#;As) —
A —c+ == ¢ 20ys 4 —4S o 204s k>
f( QD) V2Tt ons V2Tt 045 =
Q
2 | e
(2]
=3
o
—|0
=

» c: baseline for the underlying tracks => estimator of the event multiplicity
» NSyield (Yys): number of tracks per D-meson in NS jet
» ASyield (Yy5): number of tracks per D-meson in AS jet
» NS sigma (oys): angular distribution of tracks in NS jet

» ASsigma (0,5): angular distribution of tracks in AS jet

ALICE

" Average D°, D*, D*  ALICE Preliminary

5 —#— p-Pb, {5, = 5.02 TeV
- 096 <y’ <0.04, A0 <1

I\Ill\\I‘I\\Ill\l\l\\lllTl\\l

5< p_'? <8 GeV/c, p2™° > 1 GeV/c

Total fit
— —= Near side
......... Away side
---------- Baseline

2 e g g R T =
1 ™ . _
— 4, Scale uncertainty i
0_ [ J\I*NA;\ P __L_J._L_J._.I.-_.iuJ'_H:l'_-J-_l-_T::::::IJ-_-:
0 0.5 1 1.5 2 2.5 3
Ag (rad)

D-hadron correlation describes the feature of NS and AS jet created from the fragmentation of charm quarks
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Results

% Comparison of correlation distributions in data and predictions:

» Good agreement between data and expectations from PYTHIA and POWHEG

5 L T T T T T T
— [ 3< p'TJ <5GeV/c, p:""c >0.3GeV/c
@ 4 [~ D meson-charged hadron correlation
= - o .
2 b Average D",D"D "
E L
8 [ -0.96<y° <0.04, A0 < 1
a 2 .-_ cms
% e L "% scale uncertainty
©
2|
Ol

%

[ 5< p? <8GeVic, p;”“ > 0.3 GeV/c

ALICE Preliminary

- —4— p-Pb,|s,, = 5.02 TeV
[ [ baseline-subtraction uncertainty

+4% .
_4, Scale uncertainty

L N B N
T T T T T T

I EaamsnasES
8<pT°<16 GeV/e, p;”°‘>0.3 GeV/c

Simulations, pp, 1s =7 TeV

—— PYTHIAS, Perugia 0
PYTHIAS, Perugia 2010

—— PYTHIAS, Perugia 2011

+4% .
_49, Scale uncertainty /

TTTTT T

RARERESES Ranss nasss nan s nan sy
[ 16<p$<24 GeV/e, p;“"‘>0.3 GeV/c

EY’ —— PYTHIAS, Tune 4C
-: —— POWHEG+PYTHIA6

TTT T

3< p? <5GeV/c, 03 < p:s”c <1GeVicT 5< p? <8GeV/c, 0.3 < p:‘“‘ <1GeV/c

[ 8< p? <16 GeV/c, 0.3 < p:’“” <1GeV/cT16 < p[T’ <24 GeV/c,0.3< p:”“ <1 GeVic]

g 1.5¢ T F '..'+ 3
~ - 4 -~ -+~ -
o 1 :_ o7 scale uncertainty _: "o scale uncertainty __ “o scale uncertainty __+ "o scale uncertainty _
E o - -+ -+ -
o C ] I ]
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- 0.5p - T
8 - i i I
8 & X "
2% _M. -
o 0: I ¢
I o L . +
—0.5F s % ZE
» ’ " | N ’ il ! ! ! ! ! (e ! ! ! ! 1 Lol f ! f 1 f 1
G ARNRIE: gL IO AR DA M 5. 540 Nl SRS AL MGRLAD: SR A A
s - 3<p$<SGeV/c.p:‘“°°>1GeV/c 1 5<p$<8GeV/c, p$SB°°>1GeV/c ] 8<p'13<16 GeV/c,p:s’°°>1GeV/c b 16<p$<24 GeV/c,p:ss"°>1GeV/c
By 3 - 1 L
& 2.5F + + ]
o 2 _ ﬁf,: scale uncertainty __ :Z scale uncertainty __ j: scale uncertainty E
[ £ ] ] ]
& - " I 3
Qo 15 ] ]
ile T i 1
o & = 3
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3 W:
< OfF--= SR e e P OGP o s s 7 0 SO N5 o s . MO 5 ' i 2, 1
L L 1 1 1 1 i aaaalos
0 05 1 15 2 25 30
A@ (rad)
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ALICE

p-Pb data \/syy = 5.02 TeV

D-meson pt ranges:
3-5, 5-8, 8-16, and 16-24
GeV/c
Associated track pt ranges:
>0.3,>1.0and 0.3-1.0
GeV/c
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% Comparison of correlation distributions in data and predictions: :

ALICE
» Good agreement between data and expectations from PYTHIA and POWHEG

5 SRR I Rl L R I A SR BN MRS RS LR R ™ T T T T T T
7’5 5F3-< PP <5 GeV/c, pi**=> 0.3 GeV/c F 5<p2<8GeV/c, pi*=>03 GeVic F 8<pP<16GeVic, pieee> o 3 GeV/c T 16< p2 <24 GeVie, p>* > 0.3 GeV/c
g 4:_ ALICE Preliminary ¥ Simulations, pp, Vs = 5.02 TeV I 3+, [ baseline-subtraction uncertainty
OCJ Average D° D' D" —— PYTHIAS, Perug!a 0 —— PYTHIAS, Tune 4C ]
S 3 E — 3 PYTHIAS, Perugia 2010 J — POWHEG+PYTHIA6
& 4-pp, \ 5 =5.02Te F —— PYTHIAS6, Perugia 2011 ]
P LT 3 E pp data /s =5.02 TeV
8 e F i scale uncertainty 3 e scale uncertainty ] e scale uncertainty
g | 1F ad
Z|o ?
o A
- 3
> O~—== -
: 1 1 1 1 1 1 -:....I....I....I....IA...I....I..:....l....l....I....I....I....I..:: 1 1 1 1 1 1
B v v T v T Ll 4 T | Bk T T T | oty T | | s | | JEA L R A T T T T T T
{O\ N 3<p$<5GeV/c,0.3<p";“°°<1 GeV/e T 5<pP<8GeVic, 0.3 < p**<1GeV/c 1 8<pP <16 GeVic, 03<p:“°“<1GeV/c T 16<p$<24 GeV/e, 0.3<p:55°°<1 GeVic D_meson pT ranges:
g 15F T T T
é’ 1:_ 4% scale uncertainty I "4 scale uncertainty I i scale uncertainty * *4% scale uncertainty 3-5’ 5-8' 8-16’ and 16-24
o C I 3K I
& C I I
: = 3 GeV/c
8 -
2 ]
12} — .
b= Associated track pt ranges:
o
(=}
]
1205 >0.3,> 1.0 and 0.3-1.0
L 1 1
- 8< pP <16 GeV/c, p**™ > 1GeV/c £]116 < p© < 24 GeVie, p >1GeV/c
o) F 8<p; : 3 ?
g GeV/c
_OE’ fg:f, scale uncertainty },Sf scale uncertainty
)
b7}
©
o
o !
2
@
2
o

1 I EEEEE PR FEEEE FEEE EEE TR FEres ke |
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Comparison of NS yields and sigmas with MC simulations

p-Pb data /syy = 5.02 TeV

Near Side pr:

ALICE

>0.3,>1.0and 0.3-1.0 GeV/c

L L L Y ] T | L " UL DL L DL LA DL LRI B
3F Near side  ALICE Preliminary —+ + 0.96<y° <0.04, |an| <1 .
5 5:_ pjsm > 0.3 GeV/c k3 03< pfm <1GeVic I pfs“ >1GeV/e 3
% - E E Simulations, pp, 15 = 5.02 TeV ———— PYTHIAS, Tune 4C E
'f; 2F - —— PYTHIAG, Perugia 0 F —k— POWHEG+PYTHIAG i
o —_— T PYTHIAS, Perugia 2010 I with EPS09 NP DF e ]
S 450 —8— - —4— PYTHIAG, Perugia 2011 F :E: =
(@] - $ - -
2 r - 1 _ ]
< I I ——pPb,ys, =502TeV 3 _"“_% E
0 5:_ I DTctaIdata syst unc _:_ Eii _-:_ * _:
' i ESystuncfrom%ﬁhypmhesisi =2l E: . E
G'...|....|....|....|....|.“................I.........l.. ] —l ] 1]
:l T I T l LI B ) l LI N N I LI B B ) I l::l LI I L B I | ] LI L L I LI B | L L l I-:F LI I T I L] I L} I T I l:
0.6f T T .
[ o= 1 ae—— I 1
m - - E o -4
El opw. I . ]
& == *a;$ ]
0.2 ¥ i :
o 1 1 ]
:....I....I....I....I...I.:: ..I....J....I....I....I.::....I....I....I....I....I.:
q) 5 10 15 20 250 5 10 15 20 250 5 10 15 20 25

D meson P, (GeV/c) D meson [N (GeV/c) D meson P, (GeV/c)

Good agreement between data and expectations from PYTHIA and POWHEG
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Comparison of AS yields and sigmas with MC simulations

p-Pb data /syy = 5.02 TeV Away Side pr: > 0.3, > 1.0 and 0.3-1.0 GeV/c
s L L L L ': LA DLELELEL BLELELELE DLELELELEN DL | ':: L A ':
4‘ Away side ALICE Preliminary _ " -0.96 < yg’ms < 0.04, |An| < 1 ‘
3.5F p2 > 0.3 GeV/c -;;- 0.3 < p2%° < 1 GeV/c + piet > 1 GeVle E
E 3E —— —;‘Slmulatlons pp, Vs = 5.02 TeV § —4— PYTHIAS, Tune 4C 3
>~2 5E- F —#— PYTHIA6, Perugia 0 F —¥— POWHEG+PYTHIAG E
E: “E _ :H: E PYTHIAS, Perugia 2010 ¥ with EPS09 nPDF 3
3 2F < —4— PYTHIAG, Perugia 2011 + =
T = : f
3 1.5F —— X =+ -
< 1_ B 4 pPoys, -502Tev I I — a8 E
i D Total data syst unc ¥ ﬁ— I _,5\_¢ 3
05;_ ! E Syst unc from v hy‘pothem_; -H—E —;;_ ﬂ* _;
Dj:::::::::::::::::::::::::::_....,....,....,....|....,:::::{::::}::::}::{ =
1.2 T T E
it 1 - :
E 0'82_ g 1 == 1 = ]
B~ ol e T —_— 1
<0.6p -~ - T —————— T ﬁ‘*—ﬂ—i E
o $ 1 T —h—
4 1 _$_ T ]
02 = = -
:l - I I - I T - l T ] I - I :j i 1 I - l A1 l |- 1 i ] I:jl - I - I T ] - l I - I ]
Q) 5 10 15 20 250 5 10 15 20 250 B 10 15 20 25

D meson o, (GeV/c) D meson P, (GeV/ce) D meson P, (GeV/c)

Good agreement between data and expectations from PYTHIA and POWHEG
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pp data /s =5.02 TeV

Comparison of NS yields, sigmas, and baselines with MC simulations

. T T T T L L LN L LN BRI R T T T T T
4E ALICE Preliminary Nearside * —e— pp, \s = 5.02 TeV P | <05, A0l <1
3.5F i E os
o F P > 0.3 GeVie i 03<p™©<1GeVic ] P > 1 GeVle _
'3 3_ — _gg_SimuIations,pp,ls:S.DQTeV ___+_ PYTHIAS, Tune 4C E
8 2.5; EH_ f§—$— PYTHIAB, Perugia 0 § —k— POWHEG+PYTHIA6 ]
_'g of — I PYTHIAG, Perugia 2010 I E
S . ef —x— T —4— PYTHIAB, Perugia 2011 : 3
o 1.5F = - ]
& == i == _f
e R R —
0.5r T T 3
o] S IS I IS B ":E:IHI¢',::}::HIH::{.'H‘,Ii‘:::m::u}::u}::u{:::;}:i
0.6F + + ]
0.5F + % + :
god Bg I S _;
203f @ == E 1 B ]
PP - T | $:@: ]
0.2 L T T >
01 + T ]
0 A B B I B B 2 AN WA m e i — | |
3r + + 7
~25F ﬁﬁzﬁz_ﬁ_:@: . ;
g =% —a— E I
E 2F T " ry T ]
o 1 ﬁﬁ:’*’: 1
= 1.5F : S R ; :
@ f 1 :
a 1 T T ]
0.5 i I me—a—i— ]
S D T WS B T S I I PP P D S I N S B I
ql) 5 10 15 20 250 5 10 15 20 250 5 10 15 20 25

D meson P, (GeV/c)

D meson [ (GeV/c)

D meson P (GeV/c)

Near Side py: >0.3,>1.0

and 0.3-1.0 GeV/c

Good agreement between data and expectations from PYTHIA and POWHEG
34 Heavy flavour meet-2019, lIT Indore, India
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pp data \/s = 5.02 TeV Comparison of AS yields, sigmas, and baselines with MC simulations

o
n
L

4.5F """""""""""';::,_""|""|""|""‘""|'L:._"""""""""'""' g
4_ ALICE Preliminary  Away side __ —e— PP, \s=5.02TeV __ |y5ms| <05, |An| <1 3
- 35F p*%¢ 0.3 GeV/c k3 03<p®® <1 GeVic % p3s°¢ > 1 GeVie 3
o F T — fo oo T i T E
= 3:_ = _::_Slmulatlons, pp, \s=5.02TeV _::_—+— PYTHIAS, Tune 4C 3
® o5k ] F —#— PYTHIAG, Perugia 0 F —%— POWHEG+PYTHIAG 3
& F P — E PYTHIAG, Perugia 2010 i E
§ 2 e ! ¥ —4— PYTHIAG. Perugia 2011 i $ ]
gro T S S
o5t i — 3
-JE I ';* E
OF _.::.'T'::H}:::H'::H}::HM.
1 - .
- : 1 Away Side pt: >0.3,>1.0
0.8F L .
= i gﬂg n and 0.3-1.0 GeV/c
2 L L
= 0.6 - S
- 0 PR
= L —
o 0.4_— N .

o

(o8]
T
1
T
]
T
1

;

—y
T
PRI INE TS AT ATATS I STATArSl A ATAr el Ay
L i i e e e
|
T
1

Baseline (rad™)
Ae]
T
i
Eh
-t
1

b i i :

0.5¢ 3 i pE—p——if— |

SN T TN T A T, AR PP B PRI B I, S BN AN I I I,

00 5 10 15 20 250 5 10 15 20 250 5 10 15 20 25
D meson p_ (GeV/ce) D meson p_ (GeV/c) D meson p_ (GeV/c)

Good agreement between data and expectations from PYTHIA and POWHEG
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Comparison between pp and p-Pb data correlation

D-meson py ranges: 3-5, 5-8, 8-16, and 16-24 GeV/c Associated track py ranges: > 0.3, > 1.0 and 0.3-1.0 GeV/c ALICE
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o ’ 1 +4%
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7’; 3< p_? <5GeV/c,03<pi*<1GeVic | 5 <p$ <8GeV/c,03<p*  <1GeVic [ 8 <p$ <16 GeVic,0.3<pF** <1GeVic | 16< pE <24 GeV/c, 0.3 < pT™* < 1GeVic |
@ -
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'ZD [ 3 <p? <5 GeV/e, p:“"c >1GeV/ic : 5< p? < 8 GeV/e, p?s“‘ >1GeV/c 8 <p$ <16 GerC.p:SE“ >1GeV/c 16 < p? <24 GeV/e, p?“““ >1GeV/ic
© o o
= i: scale unc. (pp) T i;’: scale unc. (pp) '_g,_’: scale unc. (pp) T ::;: scale unc. (pp)
ol % T o, T 19,
g 2 jz scale unc. (p-Pb) T j: scale unc. (p-Pb) j.,,’: scale unc. (p-Pb) T jf,: scale unc. (p-Pb) =
o
! 1 L4 -
A ! 1
% © §— - - T
A - 1 i
o - -=- 1 e - e 4
= 0 —-W---—M"‘t _____ e et _ ——t = — = Le
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Correlation distributions show a good agreement for the NS while for the AS there is an enhancement for p-Pb data
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Comparison of NS, AS yield and sigma for pp and p-Pb data

Near Side py: >0.3, >1.0and 0.3-1.0 GeV/c

ALICE

Away Side pt: >0.3, >1.0 and 0.3-1.0 GeV/c
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Hints for cold nuclear matter effects =Enhancement of yield in AS for p-Pb data at intermediate pt
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+* Centrality-dependent Analysis in p-Pb data

Centrality estimator: ZNA (Zero degree neutron calorimeter Anticlockwise) ALICE

0-20% centrality = High Multiplicity (HM) = Jet contributions+ Medium effects

, I I Near Side py: >0.3,>1.0and
60-100% centrality = Low Multiplicity (LM) = Jet contributions

HM - LM = Medium effects = signature: a nonzero v, coefficient (elliptic flow) 0.3-1.0 GeV/c
SLELELEE B AL AL B B R B B AL LR T LA BLELIN SLALELELE BLELEL |""1""1""|"_
3-5F ALICE Preliminary F pPb, {5y - 5.02 TeV ¥ 096< ¥ <004, Ani<1 7
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2.5F - —+ 0-20ZNA% f-@] i s unc. from non-zero V,, 3
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#

Limited statistics: v, coefficient cannot be extracted

The results are compatible within uncertainties
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Summary

» NS and AS yields and sigmas are compared with model predictions

» Charm jets are well described by PYTHIA and POWHEG within uncertainties

» pp and p-Pb data results are compared and present some hints for cold nuclear matter effects

» Centrality differential analysis also completed but due to statistics limitations the v, coefficient cannot
be extracted

» Results obtained in different centrality classes are compatible within uncertainties

Thank You !!]
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Method of Signal Extraction

Why Sideband subtraction working? , .
=
Let assume Sign=S & Background = B, B, 2 600}
SF = o '
B, + Bgr 7 500
Slgn =S = (S + BO) — (BL + BR) * SF § 400
For correlation: ~ -§
=
Let’s assume that in an event, there are 2 D-meson (Sign), 4 D-meson (B) o %’Bo
and also there are primary particles (e, mu, pi, K and p) 100 =
Assuming no detector effects 0174.75 1.8 1.85 1.9 1.95 2 2.05 2.1
Invariant Mass (Kn) (GeV/c?
Signal correlation = 2 x 1000 = 2000 = (d—N) VRIEN o
d¢/ sign=s
dN
— = (4 +2) x 1000 = 6000 By
do SF = ——
S+B, By, + Bgr
dN dN
(§5) =Bux1000and (3) =Bgx 1000
¢ By, ¢ Br
dN dN dN 4 dN
(@)M0 — SF+ (@)BL + (@)BJ = 6000 — ————x (B, + Bg) * 1000 = 2000 = (@)Sign

Background subtraction under the peak B using the side band subtraction method will not
change the result
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Comparison of NS, AS yield and sigma for pp and p-Pb data

Near Side py: >1.0,1.0-2.0 and 2.0-3.0 GeV/c
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Hints for the cold nuclear matter effect =Enhancement of yield in AS for p-Pb data at intermediate py
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