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hysics Motivation

Heavy-flavor (HF) hadron production cross sections are calculated in pQCD via a convolution of 3 components:
Parton distribution function (PDF) H LIC E
Partonic cross-section
Fragmentation function (FF)

doHFh doQ
FI (p1; up, ur) = PDF (x1, i) @PDF (3, ip) @ AL (p1; up, UR)®FF g uipn (2 = PHEW/Pe, HE)
T Pr

¢ Recent discoveries in charm-baryon production measurements indicate non-universality of heavy-quark fragmentation
functions pHEP 12 (2023) 086]

* Necessitates further differential measurements to investigate the causes of this non-universality

+» Two primary measurement approaches to further investigate HF hadronization:
* HF hadron-tagged jets

* Angular correlations of HF particles and charged particles
** Measurements in different hadronic collision systems can elucidate how hadronization can be modified

¢ mmmm) <aummm @ ® mmmmm) (m— ‘ —) _‘
pp collisions p—A collisions A—A collisions
Study of HF fragmentation Cold-nuclear matter effects on HF Quark Gluon Plasma (QGP) effects on
fragmentation HF hadronization
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Angular Correlation Analysis Method

* Angular correlations are a differential measurement that can be H LIC E
used to study HF jet fragmentation
* Correlates the production of an associated particle with a

specific trigger particle in the azimuthal plane - (near-side) (away-side)
* Sensitive to NLO quark production mechanisms : I
* Caninvestigate jet fragmentation and characterize the e Trigger
features of HF jets without jet reconstruction T
. Utilized at both RHIC and LHC Associated
- D
AY (HF - h) = (p%ﬁg - (pgsso 3
. <p¥rFig:AzimuthaIangleofHFtriggerparticIe OE. 15 BB B
(pRSSO: Azimuthal angle of associated particle e 1 i P o
Near-side Away-side
* (Can extract quantitative observables to compare to model I
predictions
« Ag correlation distribution * Nearside:Ap = 0
« Near and away-side peak width * Correlates associated to trigger
*  Per-trigger associated peak yield within the same jet
* Away-side:Ap = +
* Note: “HF-h” will be used to abbreviate for HF trigger particle * Correlates associated from recoil
correlations with associated charged particles (which are jet
predominantly charged hadrons)
Associated
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Analyses of Heavy-Flavor Fragmentation

* D-meson triggered correlations and D-meson tagged jets / \ H LIC E

*  Three D-meson species (D°, D¥, D**) can be reconstructed and

correlated with charged particles
* Used to study fragmentation of charm quark into jets

‘! D°%-meson
\d / * HF decay electron (HFe) correlations
k \ + * Correlates electrons from HF hadron decays with charged particles

D * Can probe higher associated pt than D-h
* Relatively high branching ratio of D, B = e (~10%)
Majority of electrons produced from HF Can correlate electrons predominantly coming from beauty by
decay of D and B-mesons selecting a high trigger pr

Ve .

* Af-baryon correlations and A{ -tagged jets /
« At/ DO production ratio differs in pp compared to e*e” %
measurements [Phys. Rev. C 107, 064901 (2023)] Q
* Fragmentation functions not universal among collision systems e
* More than 1/3 of charm quarks hadronize to baryons [PRD 105, L011103 ,66666

(2022)]
* Probe possible differences of charm jets in case of charm
hadronization into a baryon rather than a meson Af-baryon

WWND 39, 2/16/24



Proton-Proton Collisions

%_ _@ ALICE

* D-meson correlations with charged associated particles
* Measurements at different /s
e Correlation observables in different multiplicity classes
 Comparison to models
* HFe-h correlations
 Comparison to models
* Investigating flavor vs parton energy dependence of associated
yield
« Af-h correlations
* Comparison to D-h
 Comparison to models
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D-Meson Azimuthal A Correlations

EPJC 80 (2020) 979
Eur. Phys. J. C 82, 335(2022)
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ALICE

The A correlation distribution of D mesons with charged particles is
plotted
* Normalized by the number of D-meson triggers

Distribution is fit with the function:
_ (Ap—m)?

A ——

. _ YNsXPB
f(Ap) = b+ ———Xe Torons

2ar'(1/B)

Fit function consists of:
* Generalized Gaussian on near-side
e Gaussian on away-side
* Flat baseline, b, to remove uncorrelated background pairs

By fitting the correlation distribution, the per-trigger associated peak
yield and peak width observables can be extracted



D-Meson Correlations at different /s

Eur. Phys. J. C 82, 335(2022)
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D-Meson Correlation Observables Compared to Models

List of models and event generators used:
*  PYTHIAG6 Perugia 2011
* PYTHIAS, Tune 4C

Eur. Phys. J. C 82, 335(2022) Increasing associate
. HERWIG & Pr R
* POWHEG+PYTHIA8 . F ALICE  Near side |yD | <05 A7 <1 } —e—pp is=13TeV
C —8— T T T ]
 EPOS 3.117 LS g T 1 03<p™*<1GeV/c I 1<p®°<2GeVic 2<p*°<3GeVic ]
— 4 - — —+ —+ -
> - - + E
« Trend of increasing near-side peak associated 3 L = ‘i 1 § —#— PYTHIAG, Perugia 2011 § —— ;’gm'EGG I
. D - © r ] T —4%— PYTHIAS8, Tune 4C | —H— + 1
yield as pt increases s T ] I  —4— POWHEG+PYTHIAS LO ]
8 _ ]
[%)]
<

- % —-- __— —ak— EPOS 3.117 ]
: 13 T 1 t H |
* General hierarchy among models: 8% o> 03Gevio | t s i ,l,,,,:,,,,|,,. ..mj

* EPOS provides highest associated yields, g.g s b T .

followed by POWHEG+PYTHIAS8 NLO, = :
POWHEG+PYTHIAS LO, then PYTHIAS, g 06 T $ T T ]
and the lowest is PYTHIAS = [ 1 —o— i ]
S 04f ut l%: 1 o 1 —— ]
© HERWIG predicts lowest associated yields _z i ‘%% 1 —— I !%ﬁ ﬁﬂ$ :
for pR < 8 GeV/c, and p355% > 1 GeV/c T 02f 1 1 .
. When Comparing to models’ near-side O 5 10 15 20 25 30 35 0....5...'i16. .1.15...élo...élé..élo...élé..o....5...1.10...1.15...él0...élé...sld..élén .0....5...ilé..:115....216...2l5....3[6...315..
associated yield and near-side width are best ALI-PUB-527582(GeV/c) Pl (GeVic) Pl (GeVic) pY (GeVic)
described by POWHEG+PYTHIA8 and PYTHIAS
models
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D-Meson Correlations in Different Multiplicity classes

Multiplicity classification: - PP; \s=13TeV -
E 0.3< p$SS°° <1GeV/c : Increasing associate p

VOM Class I: Largest ; ; >

muItipIicity - - 3.5:—A|_'|CE' ' ' ....,....,....,....,....,__....,0....,....,....,......_:_....,....,....,....,....,._
[ ] 3 E_ Near side ' PP, \s=13TeV 1 |chms| <05, |A77| <1 Ed N
: - o E assoc assoc assoc ] assoc

VOM Class IV: Smallest — o5 - p3*°¢>0.3 GeV/cUd 0.3 < p?™* <1 GeV/ic ¥ 1< p3ee <2 GeV/ic ¥ 2«< p3 <3 GeV/c

multiplicity o — ] B o D’ meson ‘" £ 1 - VOMclass| E
[ =ﬂ= ] © - $ ¥ -—=VOMclass Il
2 . -3 1 815F T T — VOMolass i E
[ ﬂ 18 1F i + + - VOMclass IV E
T e == ——

* Near-side observables in different VOM classes were
compared
* Trend of increasing associated yield as a
function of pR in all four multiplicity classes

+

R T

* Near-side yield and width consistent within ;
uncertainties amongst all VOM classes ot

0 5 1'9 15 20 250 5 10 15 20 250 5 10 15 20 250 5 10 15 20 25
ALI-PUB-52754% (GeV/c) p> (GeVic) P2 (GeVic) P2 (GeV/c)

1

* No significant modification of charm
fragmentation and hadronization at different Eur. Phys. J. C 82, 335(2022)
charged-particle event multiplicities
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HFe-h Correlations
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HFe-h Correlations compared to models

Eur. Phys. J. C 83 (2023) 741

Near-side Away-sid ALICE

ALICE Away-side

e pp, Vs=5.02 TeV
— PYTHIA8 Monash
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Comparison of A -h with D-h azimuthal correlations in pp

JHEP 12 (2023) 086 | . .
ncreasing trigger
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. . ranges studied
constraints on allowed reconnections among g - - - trig HF
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e CR-BLC modes describe data within near-side and away-side peaks are larger for A correlations than for D-mesons
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Near-Side Comparison, A and D-meson correlations
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Comparison of AT —h with Monte Carlo predictions

« A% —h correlation distribution was compared to PYTHIA8 with different

parameter tunings

* CR-BLC (color reconnection beyond leading color) reproduces the
A /DO yield ratio measured by ALICE in pp collisions (see slide 13)

* All models underpredict correlation distribution peaks for 3 < pr[r\C <5
GeV/c and associate pp < 1 GeV/c

[ T T T T | T T T T | T T T T | T T T T I T T T T I T T T T I T T T
L ALICE Preliminary —~—pp, \s=13TeV i
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8 i —CRBLCO —CRBLC3 g
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. B +5% . I ile |
3o L _g, Scale uncertainty + _ 518
mZ% + © r
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= b + - =t
= = £
. + . 8 2
[0
0 + baseline-subtraction—| £
B L uncertainty 2
1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 1 1 1 1 I 1 1 Il © 1
0 0.5 1 1.5 2 2.5 3

ALI-PREL-539967
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* For larger pt, the agreement is better
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Proton—Lead Collisions

ALICE

—_

e D-h correlations
* Comparison of observables to pp
* Comparison across different centrality
classes
* HFe-h correlations
* Comparison of correlation distributions

to pp
* Comparison to models
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D-Meson Correlation Observables in p-Pb

E ALICE Near side ] PR
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D-Meson Correlation Observables in p-Pb

0—20%: Central EPJC 80 (2020) 979 Increasing associate pt
20—60%: Semi-central 35 Frmvesare Fomos oo 1 ALICE
60—100%: Peripheral o 3 P os<prmaiceve e 1 Gevo E
) o250 F —o— 0-20% 2N : ]
o E EE+20—60%ZNA ]
R R . % 2 T —+— 60-100% ZNA T E
3-5¢ ALICE E 3 15 : 4=
N ] < 1t + + $ =
— »aSSoC — o
3E p=° > 0.3 GeV/c E 05, L. ;
- - OF I B e e B R ma B S
2-5:_ B 0.6 + ]
2F _ . g %% 3 ]
X ] = 04 : + ;
1.9 ] g S osr W ¥ W 4 + f&#@: ;
- ] 3 ' i i z
1t @ E & i H _m_ ]
- . 0.1 + ¥ :
0'5:_ % Near side Qg e e
0 '. . | . I An T pun. 5o Dameson P, (GeV/c) D-meson P, (GeV/c) D- -meson p_ (GeV/c)
0 5 10 15 20 25 _ _ _ _ _
D-meson p_ (GeVi/c) * Near-side peak observables obtained from the correlation functions in 3
T centrality classes
* Near-side peak yields and widths are in agreement within uncertainties
* No centrality dependence on correlation peaks within experimental
uncertainties
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HFe-h Observables in p-Pb

_ .pp,\!‘ 5.02 TeV _
0.2 ¢ p- F’b,v Syy=2-02TeV + Eur. Phys. J. C 83 (2023) 741

!
1

(c,b)—e — charged particle
Near-side
4 < p$ <12 GeV/c

= ALICE Away -side .
- ¢ p-Pb, sy =5.02 TeV-
— PYTHIA8 Angantyr -
-.-EPOS3 E
Ap — 7| < 36AS

#4 < pissoc <5GeV/c]
e assoc .
pe > p? _

= " Agp| < SGNS

/NP7 gN25%%/dA g (rad ™)
(@]
ﬁﬁ

Associated yield
SCoo0o0o0o0
N WP oo N

o ¢
.y

corr. syst. unc. pp £ 1.4%

corr syst unc p—Pb+22% 1 UE e
I VR B R i 2 e
ALI-PUB-56402% (rad) E s e e -
0.5 -

* pp and p-Pb correlation distribution and observables consistent within
uncertainties 06
* No significant cold-nuclear matter effects on HF quark fragmentation
in the pr range measured

In°| < 0.6, |An| < 1
Wldth p_tle_ > p_all_ssoc

* Compared to EPOS3, PYTHIAS Angantyr describes better the measured
observables

.. . 2

* Angantyr combines several nucleon-nucleon collisions to build p-Aor 3 |g :
A-A collision gb% 1E--

* EPOS3 slightly overpredicts near-side width and underpredicts away- 0.5k

side width in both pHFe ranges

3 AT 6 3 4T
P (GeV/c) P (GeV/c)

ALI-PUB-563977
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Lead-Lead Collisions

ALICE

) E—

* Preliminary measurements of HFe-h correlations
* Correlation distributions compared to pp in two centralities
e Ixa measurement compared to light flavor results

WWND 39, 2/16/24 18



Angular Correlations in Pb-Pb Collisions

ALICE

* In Pb-Pb collisions, HF quarks interact with the QGP via elastic Away-side
collisions and are subject to energy loss via gluonsstrahlung Associates

* Angular correlations in this collision system allows for a variety
of physics measurements
* HF hadronization in the presence of the QGP medium
e Jet-medium interactions, such as jet quenching

Near-side
Associates

* The per-trigger nuclear modification factor (I44) can be used to
study the effect of the QGP medium on HF fragmentation, as
well as potentially the effect of the parton shower on the
medium (so called “wake” effect)

G.-Y. Qin et al, PRL 103, 152303
(2009) Quark-initiated Jet

Trigger

The I, is defined as the ratio of per-trigger associated yield in
Pb-Pb collisions to pp collisions:

Pb—Pb
Ap

pp

Ipp =

Change in energy density within the medium
from quark-initiated jet

WWND 39, 2/16/24 19



h Correlations in Pb-Pb Collisions

Preliminary measurements of HFe-h correlations in Pb-
Pb in 0—10% and 30—50% centrality

Uncorrelated background was subtracted by fitting a
baseline function to the transverse region, including
elliptic flow modulation:

*  B(A@) = b[1 + 2viiFep§hasse cog(2A¢)]

Both centralities:
* More collimated near-side peak at high

associated pr
* Similar to pp and p-Pb analysis

* 0-10% centrality:
* Near-side peak is slightly higher in Pb-Pb
compared to pp at low pt
* Away-side peak shape differs significantly as
associated pt increases
* Larger away-side peak for 1 < p3%%° < 2 GeV/c
* Away-side jet quenched for 4 < p3°%° < 5 GeV/c

* 30-50% centrality:
* No clear away-side peak at low pt
*  Away-side peak smaller in Pb-Pb than in pp at

higher p3°°

dasso

WWND 39, 2/16/24
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4 < p3%%° <5 GeV/c

—0.18f
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- corr.sys.unc.pp+ 1%

N W WM

corr. sys. unc. Pb—-Pb + 5%

ﬂ4 < P <5 GeV/

|

¢ (rad)

0-10%

ALICE

e Pb-Pb, 0-10%

® pp
= .. Max baseline sys. variation (Pb—Pb)

=== Min baseline sys. variation (Pb—Pb)
Sys. uncertainty of baseline (pp)

ALICE Preliminary
(c,b)—e — charged patrticle
4 < pTe< 12 GeV/c
p e > p assoc

T T

{5, = 5.02 TeV
ly el < 0.6, |An| < 1

1< paSSO <2 GeV/c

i corr sys unc Pb—Pb +4%
corr. sys. unc. pp £ 1%

1< pTass°° <2 GeV/(q

-ouuu |- ™T T 7T
\ege

4 < p3%°° < 5GeV/c

corr. sys. unc. Pb-Pb + 4%
corr. sys.unc. pp £ 1%

+ 4 < pTass°° <5 GeV/

30 -50%

e Pb-Pb, 30-50%

® pp
= . Max baseline sys. variation (Pb—Pb)

=== Min baseline sys. variation (Pb—Pb)
Sys. uncertainty of baseline (pp)

ALICE Preliminary
(c,b)—e — charged particle
4 < pTe< 12 GeV/c
p e > p assoc

T T

VSr = 5.02 TeV
lyel < 0.6, |An] < 1
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Preliminary HFe I, compared to light flavor

\ : \ .
New! Near-side NeWw Away-side
\; 3:T7_PTT ol "l rrT I|I rT I|I rrT |II ;'l T I|'_ g 4:TT rll LI ||| ||| LI ||| LI ||| ||| L ||| UL ||_ l:] l-:[:(::[E
g r ALICE Preliminary ® Gb—e-h; 4;)PT <12 GeV/c o | ALICE Preliminary ® cbe—h;4<p®<12GeV/c
— - s O I _ OO 0
D p5L- Pb-Pb,0-10% 4 KI-h;8<p *<16GeVic ] & 3:5¢ v':gﬁbé%—;ge/v . Kg—h;8<pTK"‘<16GeV/c .
s sg=502TeV o\ o n_y ] g r NN = O . =
2 B -h;8<p < 6 GeV/c 7] E 3 v h—h;8<pT<16GeV/C —
c, b—e-h o Eur. Phys. J. C 83 (2023) 497 ] - % Eur. Phys. J. C 83 (2023) 497 J
- e ] 25— —
Kg'h B Il g 7 - cb—se—h;|n <06, An <1 -
h-h 1.5 + ] 2 Ke —h,h—h;|n < 0.7, |An| < 0.7
- - o plrig > passoc n
- Al ] 15 T T .
1_'—' """""""""""""""""""""""""""""""""" H--------- ] T % .
- _ o ] ] R RTRRTS -
L  cb—oe-h;n<0.6, A7 <1 _ - @ .
08 KO _h h—h: |y <0.7, |An| < 0.7 ~ 05E- E
C 2 _;rig >p _Fissoc _ . E + m + E E
0_|| v v by by v b by by v by |||_ 0_Il T T T A BT AT N AN R A T AN S A A AN RN R B
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8

p Tass°° (GeV/c) p,?ss°° (GeV/c)

ALI-PREL-550653 ALI-PREL-550656

Preliminary measurement of per-trigger nuclear modification factor (I, ) compared to published di-hadron and K2-h I,
* Near-side: Ip points above unity at low pt, but no significant enhancement due to large uncertainties
* Combined significance of 1.31¢ above 1 for 1 < pr <3 GeV/c
*  Fluctuates about unity at higher pt
*  Away-side: Hint of suppression at high pr
» Significance of ~2.50 for Iy4 < 1 for pp > 4 GeV/c
* Despite large systematic uncertainty in first pt bin, both near and away-side HFe 155 displays similar trends as LF
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Summary

ALICE

* Angular correlations and HF jet reconstruction are complementary techniques to baryon-to-meson yield
measurements for studying heavy-flavor fragmentation

* pp
s Extensive study of D-meson correlations with charged particles comparing different /s and multiplicity
classes
* Fragmentation does not appear to significantly differ among the studied energies/multiplicites
*  Preliminary Af-baryon correlations measured and compared to D-meson observables
* Hint of enhancement in near- and away-side correlation peaks for lowest trigger and associated pt

* D-meson and HFe correlations with charged particles measured and compared to pp

* Nosignificant cold nuclear-matter effect observed in D-h and HFe-h correlation measurements
* D-meson correlations studied for different centrality classes

* Nosignificant difference in observables at different centralities

*  Pb-Pb
*  Preliminary HFe-h I55 compared to published light flavor I 5 results
* Near and away-side I55 between HFe and LF appear to follow similar trends, although HFe results
have large uncertainty at low associated particle pt
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Additional Slides
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ALICE Detector

ALICE

EMCal ITS VO
Internal Tracking System (ITS)
* Vertexing, tracking

Time Projection Chamber (TPC)
* Tracking, Particle identification

Time-of-Flight (TOF)

* Particle identificati
article identification TOF

Electromagnetic calorimeter (EMCal, DCal)
* Particle Identification

VO detector
» Triggering, centrality and multiplicity classification

WWND 39, 2/16/24 24



D°-tagged Jet Differential Cross Section

R=0.6 (x10
Pch jet - R=04( ) JHEP 06 (2023) 133

- R=0.2 (x0.1) HLICE

o POWHEG hvg + PYTHIA 8
Ppo —rm PYTHIA 8 HardQCD Monash 2013

...... PYTHIA 8 SoftQCD Mode 2

R y [0 S RARN LARLE ELEES RERED CERES L T T

Q _ ALICE pp, V5-13 TeV

E 10 :_ charged jets with D°, 2 < P <36 GeV/c

= [ antikp In, | <0.9-R

E =

Lo

e Jets are reconstructed with Fastlet anti-k; algorithm,
considering charged-particle constituents, and tagged by
searching for a fully reconstructed D meson within the

. 107 ot ] 1 [ ] 1 | 1=
Jet cone 3 E R=0.2 =
R — E
*  Production cross section of jets containing D° mesons 1 ETFfofotel e ~ e prnm e )3
have been measured at 1/s = 5.02 and 13 TeV w  BER04 T
S 2F T Ess— E
. . . o P i, ) (AR E
* PYTHIAS predictions with SoftQCD and Mode 2 settings e 5 1 N i, S s LB E
provides the closest description of the PT,ch jet" 3E R-06 TS
differential cross sections for both energies and all e T ——— N — E
resolution parameters R 1 E oTololol. 0 | o P ? ''''' i
510 15 20 25 30 B35 40 45 50
p (GeV/c)

ALI-PUB-561089 T.ch jet
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D°-tagged Jet Differential Yield

ALICE

R=0.2 Pchjet

AN JHEP 06 (2023) 133
S SFALICE pp.¥s=13TeV 10<p, ,  <15GeVic 15<p,  <50GeVc
S i i =0 ! . 3
% 7F charged jets, anti-k; oy p. .>5GeV/c p. . >10GeV/c
e BF5<p.  <7GeVic . i T.D 3
o 5 Tchijet [S] POWHEG hvg + PYTHIA 8
2 P, >2GeVic F=23 £ = PYTHIA 8 HardQCD Monash 2013
— : . R-02 = = PYTHIA 8 SoftQCD Mode 2 -
2 e =~ :
1 moge s e - E
. . . . L T (I o L W - 0 . o B e e R
 Longitudinal jet-momentum fraction of D% in 5 w20 i reverTORSEN 4 -
< Prchjet< 7 GeV/c and for largest R shows hints of s 10 R—— e e SRS 1 P e :
. ) O 1.0F fomeilees: mmimy s gy o FAEROE—
softer charm fragmentation with respect to PYTHIA8 = 0.5F 25224 o .
and POWHEG+PYTHIAS predictions _‘fc\;: 3.5 p. . >2GeVic p, > 5GeVic p. . >5GeV/c E
S  S3O0F & R=06 E
* All models in closer agreement with data at 15 < '0% 25
PTchjet < 50 GeV/c 2 o MeEu R
N - ~— IVEE
pjet * PHF [ 3 mm—— LEEa
Z" = 1.0 b=ed
Djet * Djet n
_ o o 2.0
Fraction of longitudinal momentum 815 I‘_"
carried by HF particle o (1) :g L L '
04 05 06 07 08 09 1 (4 05 06 0.7 08 09 1 04 05 06 0.7 0.8 09 1
zch zch Zch
ALI-PUB-561109 Il Il I
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Af-tagged Jet Production

ALICE

* Includes color reconnection 55
mechanisms beyond leading-color
approximation

* Both models generally within 1o of 15

uncertainty of data, but CR-BLC Mode 2

describes better at higher zﬁ:h

«  (Left) z{™ distribution of A{-tagged jets compared arXiv: 2301.13798 _ e
) T e B e s T AE
to two different PYTHIAS tunes K455 ALicE, pp, 5= 13 Tev Artaggedjets | 5 A:'CE;?""@—?iTz’ 9y 181 Atagged ets 3
* Monash S [ chargedjets antik, R=04  O/data ] = 45 chargedjets anfiy, f1=0. ') D'-tagged jets
. . o) 41— jot ch PYTHIA 8: ] © 4 7Sd <15GeV/c,|n, |$0.5 =
* Charm fragmentation is tuned on ~ [ 7spr <15GeVien, <05 oMonash .1 T3 ! A E
i _ B F .o W —CR- ode2] L35° 3<ph<15GeVic [y <08 =
ete™ measurements and predicts Z 85 3<pr<15Gevic, |yt <08 1 =2 . Pr < 17 E
harder fragmentation Z T ] = . E
* CR-BLC Mode 2 - ] E

o data  eereew PYTHIA 8 Monash
— — PYTHIA 8 CR-BLC Mode 2

TT 1I| T 1T I|I \\JIW

———
-

*  (Right) A{-tagged jet distribution compared to D- % I ]
tagged jets S 1. ———————:—I: =

* CR-BLC Mode 2 better describes the data (23 """"""""""" 5 m——
compared to Monash 04 05 06 07 08 09 1 04 05 06 07 08 08 1

zZi" "

ALI-PUB-532884
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https://arxiv.org/pdf/2301.13798.pdf

List of models compared to D-h observables

Models and event generators used: H L IC E

d PYTHIA®G, Perugia 2011
*  PYTHIAG6: pQCD generator implementing hard-scattering matrix
elements at LO accuracy
*  Perugia 2011: Used to generate templates for A@ beauty-feed
down uncertainty estimation
d PYTHIAS, Tune 4C
*  PYTHIAS8: Implements better handling of multiple-parton
interactions and color reconnection than PYTHIAG6
*  Tune 4C: Used to generate templates for Ap beauty-feed down
uncertainty estimation
. HERWIG
*  pQCD generator with NLO accuracy
*  Parton showering performed with angular ordering of fragments
*  Hadronization with cluster hadronization model
. POWHEG + PYTHIAS8
*  POWHEG: pQCD generator implementing hard-scattering matrix
elements with NLO accuracy
*  Hard-scattering matrix elements evaluated at NLO or LO
° POWHEG+PYTHIAS LO
*  pQCD generator with hard-scattering matrix elements at only LO
. EPOS 3.117
*  Considers flux tube initial conditions
*  Employs core-corona description of fireball in heavy-ion collision
*  Generated in Gribov-Regge multiple-scattering framework and
applies 3+1D viscous hydrodynamical evolution
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Hfe-h Yield in pp with predominantly Beauty electrons

p$ (GeV/ic) c—e b—(co)e
PYTHIA8 Monash —4<pi<7 # E
EPOS3 Eur. Phys. J. C 83 (2023) 741 - p$< 16 2 O
L (c,b)—e — charged particle 1 1-' " Nearside 1
= _ - _
=B , Vs =5.02 TeV 3 ! ]
2 - o 1 5 - PYTHIA8 Monash -
- DRI TP 1 O - N
% 107 Near-side ®=.0 777 * = ;'__3 0.5 pp, s =5.02 TeV -
g = |Ag| < 3oy - ] i Ag| < 30yg -
<1025 o 4<pf<7GeVic () 2 I SR
: 7 < pe<16GeVic (Il : N U U
:',:::.:I::T:ﬁr::l::::{:::(:?:::l:o$2_l_' | | | | | -
ggrl’m 3 L N :
ol F 0 [ 1=9Q 1 .
1> L R e — - RS '
1 2 3 assoc4 5 7 1 assoc
ALI-PUB-563982 pT (GGV/C) ALI-PUB-563992 pT (GeV/C)
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ALICE

Fraction of b — e/(b + c) = e exhibits strong pr
dependence
* ~60% of HF electrons with pr > 7 GeV/c

produced from beauty [Phys. Lett. B 738 (2014)
97]

For electrons within 7 < pHF® < 16 GeV/c, the
near-side associated yields are larger, and does not
fall as steeply with associate pt than the 4 <

piFe < 7 GeV/cyields

PYTHIAS8 calculations show electrons from charm
are produced with larger number of collimated
associate particles compared to beauty
* This indicates that the increase in associate
yields observed on data for 7 < piFe < 16
GeV/c is not flavor-dependent but is parton
energy dependent
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Near and Away-Side per-trigger yields, Hfe-h in Pb-Pb, 0—10%

ALICE
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Near and Away-Side per-trigger yields, Hfe-h in Pb-Pb, 30—50%

ALICE
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Near and Away-Side 5, HFe-h in Pb-Pb, 30—50%

ALICE
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