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Decay channel: D° — K~ 7+, BR = 3.89% [Pba PRD 98 (2018) 030001]
TPC dE/dx + TOF PID for K/m discrimination
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prp > 3 GeV/c

@ Jet finding

D’-meson candidates replace the decay products in the jet finding
Track-based

anti-kr, R =0.3,0.4

pT,Chjet >5GeV/c

Salvatore Aiola (Yale University) Heavy-flavour correlations and jets with ALICE 8/23


https://doi.org/10.1103/PhysRevD.98.030001

Heavy-Flavor Jets

D? Jet Reconstruction

4<prD<5GeV/c

8<prD<1OGeV/c

HFe Jet Tagging
D-Meson Jet Tagging

12 < prp < 16 GeV/c

% T % 160F T T 1=
b b b
S ek AUCE Prehmmaw 4 s oo 502 TeY S =S
2 and charge coni S 1l acp, <0GV ] B -
= \nchmgcd‘cls ani kA= 03 H J-18650-- 00007 Gevie® H 12, <
IS S iep esaove 42 E G080 ey 1§ TFumrsmomeon
g 8685 00004 Govic* 3 g folie
= oo 0-108-03MevIc E-p 3 31 E o
& & &
300 | 80F E
S8 @0y = 402 o SBeoass E S5 20)-325
20 Z
4 | A i
20| 1 1o 7.
L i N & r L AR
TR Te T dms 10 185 [ECIE T R R TETE T T Te e 2

M(Kn) (GeV/c?)

M(Kn) (GeV/c’)

M(Kn) (GeV/c?)

@ Invariant mass analysis to extract signal in

bins of prp
@ |dentify

and

Salvatore Aiola (Yale University) Heavy-flavour correlations and jets with ALICE

ALICE

9/23



HFe Jet Tagging
D-Meson Jet Tagging

ALICE

DY Jet Reconstruction
4<prD<5GeV/c 8 < prpp <10GeV/ic 12 < prp < 16 GeV/c

160F T 3
DD V- 502Tev
Jaob 8<p, ,<10GeVic
1= 1.8580 = 0.0007 GeV/c*
J20f- ©- 146207 Movic” 3

T T T T T
sof 222 Siaral egion —Signalsbkg
[ Sido bands. — Background

12<p, ,<16GoVc

F - 158673 2 0.0016 oV’
184+ 1.8 Movic®

ook A)UCEPrehmmzry E
K and charge corl.

in charged jts, ant Ky, A= 03

E ii<os icp, <5GeVc

u=1.8685 = 0.0004 Gavic®

a00f- o-105=03Mevict E|

aof B!

1 Subtract

Entries/5 MeV/c?

Entries/5 MeV/c?

Entries/5 MeV/c?
L

B (@0)=325

58 (20) = 402

) N\ AR 7
W A e Pyl o T -t [LTLEE from

M(Kx) (GeV/c?) M(Kn) (GeV/c?) M(Kn) (GeV/c?)
PP e T O T B A
H ALIGE Preliminary H pp, 15=5.02 TeV g 12<p, <16 GeVic . . .
° K+ !
0 — K and chrge con. ] Sratrgion i distributions
in charged jets, anti-k,, R = 0.3 °

IM(Kn)-M |<20

1ok M) <08 4 10k El yok  Side bands (SB) 4 to 0bta|n

4<p ,<5GeVIc 8<p, < 10Gevic O 4odM(Kn)M <8
normalised to signal region h . Id
0F o signal-sB E t e raw yle
] ok, ]
oy s ]
== ==

5 10 15 20 25 30 35 40 45 50 5 10 15 20 25 30 35 40 45 50 5 10 15 20 25 30 35 40 45 50
(GeVic) (GeV/c) (GeVIc)

Pron Preniet Pranjat

Salvatore Aiola (Yale University) Heavy-flavour correlations and jets with ALICE 9/23




Heavy-Flavor Jets

HFe Jet Tagging
D-Meson Jet Tagging

ALICE

DY Jets in pp at v/s = 5.02 TeV (NEW)

Q [ ALICE Preliminary
E 107" pp, Vs =5.02 TeV

[Tl T 17T

T
T

3
IS

[T T T TT
H

with D°, 3 < P, < 36 GeV/c

lab

e Data
Syst. unc. (data)
o POWHEG+PYTHIA6
[ Syst. unc. (theory)

charged jets, anti-k;, R = 0.3, [7®| < 0.6

|

E\ =

o — |

2 20 | E

= qs5E

ST o

o JE (] il t

gt } ! ]
0.51k E

057015 20 25 30 35 40 45 50
P (GeV/c)
T.chjet

Corrections
@ Reconstruction efficiency

@ B Feed-Down
POWHEG-based

@ Detector resolution
Bayesian unfolding

Agreement
with NLO pQCD
POWHEG+PYTHIAG6
simulation

Salvatore Aiola (Yale University) Heavy-flavour correlations and jets with ALICE 10/23



Heavy-Flavor Jets HFe Jet Tagging

D-Meson Jet Tagging

ALICE

DY Jets in pp and p—Pb at /Sxy = 5.02 TeV (NEW)

R 5 e
§ E I I I I I I I I %
3 r ALICE Preliminary 1
% = charged jets, anti-k;, R = 0.3, \nlab\ <06 7
= |
E_E with D°, 3 < p__ <36 GeV/c E
PR — T.D 3
<% F = 3
o8 r —— pp, s=5.02 TeV (scaled by A) -
o == —=— p-Pb, |5, =5.02 TeV, yNN:0.465:
L ES ]
1072 E
F PP e 1

1w p—Pb #
[ I I N A R S W N |

5

Prcn jet (GeVie)

@ Subtraction of the

average background
density from the
reconstructed Pr chjet
chjet = p;"e,cc‘;jet — A X p
PLB 659 (2008) 119, JHEP 08 (2012) 130

Reconstruction efficiency
B Feed-Down subtraction
POWHEG-based

Detector resolution +
background fluctuations
Bayesian unfolding

Salvatore Aiola (Yale University) Heavy-flavour correlations and jets with ALICE 11/23


https://doi.org/10.1016/j.physletb.2007.09.077
https://doi.org/10.1007/JHEP08(2012)130

Heavy-Flavor Jets HFe Jet Tagging
D-Meson Jet Tagging

ALICE

R,py Of D Jets, /Sxx = 5.02 TeV (NEW)

o 24T T T T T T T T T
o 2o ALICE Preliminary
5 p-Pb, VS = 5.02 TeV

charged jets, anti-k;, R = 0.3, |rf‘e:)| <0.6
with D, 3 < P, <36GeV/c

SE ;
+
8 <:{f'

0.6

2 0 35

o o
o n B
CFFTT

Prenjet (GeVic

Rypp ~ 1 within uncertainties

Salvatore Aiola (Yale University) Heavy-flavour correlations and jets with ALICE 12/23



Heavy-Flavor Jets HFe Jet Tagging
D-Meson Jet Tagging

ALICE

Fragmentation of D°-Meson Jets in pp at /s =7 TeV
5 < prenje < 15 GeVic

> AT =
2 E ALICE Preliminary, pp, (s =7TeV ... 3
8 35 ?Charged Jets, Anti-k, R = 0.4 E . .
2 sfs<pl <15Gevie Iy <05 = Momentum fraction carried by the
2 E with D%, p__>2GeVic = . . . .
£ 255 pyTiia 6 Perugia 2011 =t2 D’ meson in the direction of the jet
o E - PYTHIA 8 Monash 2013 E ;
2E . Herwig 7 MEPP2QQ ¢ B axis
1.5 -~ Herwig 7 MEMinBias . E
L e E geh — PP
E hondo E ||| = Behpeh
0.5 = Jet et
ob E
] E
8 2 E
o 1sE =
= £ | E
2 B A LA El
05E =
o |

01 02 03 04 05 06 07 08 09
ch

. Zi
Good agreement with Herwig++ 7 and PYTHIAG/8 generators
Heavy-flavour correlations and jets with ALICE 13/23



Heavy-Flavor Jets HFe Jet Tagging
D-Meson Jet Tagging

ALICE

Fragmentation of D°-Meson Jets in pp at /s =7 TeV
5 < prenje < 15 GeVic

> ApT T T T T T > A5 T T T T T =
g F ALICE Preliminary, pp, (s = 7 TeV g E ALICE Preliminary, pp, {s=7Tev E
8 3'5:7Charged Jets, Anti-k, R =0.4 ] 8 E Charged Jets, Anti-k, R = 0.4 B
> E h . > 35 h —
£ 3E5< p?‘e‘ <15 GeV/c, |r7m| <05 3 £ E5< p;e‘ <15 GeV/c, Inje‘l <05 3
2 E with D% p__>2 GeV/c 3 2 thD’, p_ _>2GeVic
8 25 10 . +; 8 0
o £ ---PYTHIA 6 Perugia 2011 B [} 25E
& ,E - PYTHIA 8 Monash 2013 E @ 25 [0JPOWHEG hvg + PYTHIA 6
- Horwig 7 MEPP20Q 4 E © [EIPOWHEG dijet + PYTHIA 6 E
15 - - Herwig 7 MEMinBias = E le Data + o s S
£ E 150 =
E le Data 3 E o E
1= — £ B
= B 1= —
05 = 05 E
« O f = o OFednti o L
8 g 8 2 g
= E E = E I — E
Q 15 +3 Q 15 E
= E L o = = \;Q e PRt e |
LS ¢ 3 * e
05F 3 05F ]
00102703 04 05 06 07 08 09 1 %0102 03 04 05 06 07 08 05 1
ch ch
z

Also with pQCD NLO PESWHEG+PYTHIA6 simulation

Salvatore Aiola (Yale University) Heavy-flavour correlations and jets with ALICE 13/23



Heavy-Flavor Jets HFe Jet Tagging
D-Meson Jet Tagging

ALICE

Fragmentation of D°-Meson Jets in pp at /s = 7 TeV
15 < prenjer < 30 GeV/e

> 5 [T e > R R R ARERER s naman
K] [ ALICE Preliminary, pp, (s = 7 TeV 4 2 4[ALICE Preliminary, pp, (s=7Tev I
8 L Charged Jets, Anti-k;, R = 0.4 ] 8 [ Charged Jets, Anti-k, R = 0.4 ]
2z 15« peh <30 Gevie, [ |<05 - 2 [ 15<pt" <30 Gevic, Iy | <05 ]
% F with D°, p_ > 6 GeVic B % 3with D%, p. > 6 GeVic |
o |- T.D . o C T.D |
<] 3[—...PYTHIA 6 Perugia 2011 ] [ [ e Data B
& F - PYTHIA 8 Monash 2013 4 & L =2 ]
L .- Herwig 7 MEPP2QQ C - 1

2 i inBi L e

F Herwig 7 MEMlnBla‘s r e | .

[ re Data i 9 i ]

i+ — L + ]

L . T ) 4 [ [0]POWHEG hvq + PYTHIA 6 7

C ] t [E]POWHEG dijet + PYTHIA 6 B

(o] == | [ L | | | | | | | ’

© e © N T R R
£ 5E T 3E E
S Q25 5
Q 3F 3 Q 2F E
= E E = 1sf | 4
2t I pa gt g3

i Fooy osE ym— i
Q0103 03 04 05 06 07 08 08 1 %0103 03 04 05 06 07 08 05 1

N

Hint of a softer fragmentgtion for 15 < prenjer < 30 GeV/ce

Salvatore Aiola (Yale University) Heavy-flavour correlations and jets with ALICE 14/23



Heavy-Flavor Jets HFe Jet Tagging
D-Meson Jet Tagging

ALICE

R, of D°-Meson Jets, Pb—Pb at \/syy = 5.02 TeV
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Fully corrected, including
UE background fluctuations
as in JHEP 30 (2014) 013
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Heavy-Flavor Jets HFe Jet Tagging
D-Meson Jet Tagging

ALICE

R, of D°-Meson Jets, Pb—Pb at \/syy = 5.02 TeV
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Heavy-Flavor Jets HFe Jet Tagging
D-Meson Jet Tagging

ALICE

R, of D°-Meson Jets, Pb—Pb at \/syy = 5.02 TeV
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D-Meson — Hadron Correlations

D-Meson — Hadron Correlations
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D-Meson — Hadron Correlations

ALICE
D-Meson — Hadron Correlations
. ) D meson .
@ Trigger particle: D meson /. - -nearside away side
@ Associated particles: charged = \ =1
tracks -
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D-Meson — Hadron Correlations

ALICE
D-Meson — Hadron Correlations
. ) D meson .
@ Trigger particle: D meson o - -nearside away S"??
@ Associated particles: charged = \ =1
tracks -

@ Finite acceptance correction with
event mixing
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D-Meson — Hadron Correlations %
ALICE

D-Meson — Hadron Correlations

. ) D meson .
@ Trigger particle: D meson Y -near side away Sld?
@ Associated particles: charged jf\ \
tracks N e -
@ Finite acceptance correction with
event mixing

@ B feed-down subtracted
Based on FONLL beauty cross
section and correlation templates
from PYTHIA
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D-Meson — Hadron Correlations

D-Meson — Hadron Correlations

D meson

@ Trigger particle: D meson

@ Associated particles: charged
tracks

@ Finite acceptance correction with
event mixing

@ B feed-down subtracted
Based on FONLL beauty cross
section and correlation templates
from PYTHIA

@ Fit performed with a ble
sian and a constant for the
baseline
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D-Meson — Hadron Correlations

ALICE

D-h Correlations: pp at /s = 5.02 vs. models (NEW)
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D-Meson — Hadron Correlations

ALICE

D-h Correlations: pp at /s = 5.02 vs. models (NEW)
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D-Meson — Hadron Correlations

ALICE

D-h Correlations: pp at \/_ 5.02, 7,13 TeV (NEW)
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D-Meson — Hadron Correlations

ALICE

D-h Correlations: pp vs. p—Pb at \/SNN = 5.02 (NEW)
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Conclusions

Conclusions
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ALICE

Conclusions

@ Summary of ALICE HF jet and correlation measurements:
@ pr spectra of HF jets with e* (p—Pb) and D° (pp, p—Pb, Pb—Pb)

@ fragmentation of D° mesons in jets in pp at v/s = 7 TeV
(analysis in progress for other systems/energies)

© D-h correlations in pp (5.02, 7, 13 TeV) and p—Pb (5.02 TeV)
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Conclusions

@ Summary of ALICE HF jet and correlation measurements:
@ pr spectra of HF jets with e* (p—Pb) and D° (pp, p—Pb, Pb—Pb)

@ fragmentation of D° mesons in jets in pp at v/s = 7 TeV
(analysis in progress for other systems/energies)
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@ pp in agreement with various MC generators and NLO pQCD
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ALICE

Conclusions

@ Summary of ALICE HF jet and correlation measurements:
@ pr spectra of HF jets with e* (p—Pb) and D° (pp, p—Pb, Pb—Pb)

@ fragmentation of D° mesons in jets in pp at v/s = 7 TeV
(analysis in progress for other systems/energies)

© D-h correlations in pp (5.02, 7, 13 TeV) and p—Pb (5.02 TeV)
@ pp in agreement with various MC generators and NLO pQCD
@ No /s dependence of D-h correlation in pp at 5.02, 7, 13 TeV
@ No evidence of cold nuclear matter effects in p—Pb

@ First measurement of charm jets in Pb—Pb tagged with fully
reconstructed D°-meson:

@ Raa~=0.2for5 < prenjer < 20 GeV/e
e Unique opportunity to study jets with identified charm
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ALICE

D-h Correlations (away side)
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ALICE

D-h Correlations: pp vs. p—Pb (away side)
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ALICE

Reconstruction Efficiency of D° Jets
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ALICE

Raa and Rppb of D° Jets
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