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Scaling behavior of jet fragmentation: z for leading charged jets
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Scaling of jet fragmentation with jet p; holds
for pr > 20 GeV/c (except at low z°)
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Scallng behawor of jet fragmentation: z for leading charged jets
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for pr > 20 GeV/c (except at low z°)

e
T IIIII"I T ||ll|l'l'| T

—
o
N
T T 1rrrm
K- -
II ]

I I I _5 ’» T T T l T T T I T T T I T T T I T T T I I_
. . ) ; ) ) I ) N T
Nty g [t o ]
p.  >0.15GeVic,lp 1<09 2 [* 1k _plh,et:g ;ggezjc |
T.track . ) track ) ) - - ﬂ p ev/c
Charged-particle leading anti-k; jets, R = 0.4 = 10 =i pc’”e' 20 - 30 GeV/c _
"< 0.5 - - ;
—— el : :l:pm |
- @ s, B
s : s
h - ALICE ’ #s  ALICE |
29 <1 #:;._
& = ——
pE" = 20-30 GeV/e - 1= :._:* -
¢ pf:l".‘jet = 40-60 GeV/c = ] C T S ]
B Sys. uncert. (p‘T"fiet=20—30GeV/c) . ALICE "'”:.:-«** ]
Sys. uncert. (p = 40-60 GeV/c) " pp \s=7TeV *lm-‘ T
BT 'ol4' T antiky A =04 T |
= ch 1| _
pT traCK pT Jet 10 : 1 1 1 | 1 | 1 | 1 1 | | 1 1 | | 1 1 Il | J;
ALICE, PoS LHCP2022 (2023) 303 4 08 W4 o6 48 L,
ALICE, Phys. Rev. D 99, 012016 (2019)
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» Scaling breaks down for jet p; < 20 GeV/c
> As jet p; increases, onset of scaling behavior observed
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Scaling behavior of jet fragmentation: z for leading charged jets
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Scaling behavior of jet fragmentation: z for leading charged jets
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» Similar observation as pp 7 TeV for jet radius R = 0.4 (scaling for p; > 20 GeV/c)

20
Prottoy Das for ALICE, ATLAS, CMS & LHCh



Scaling behavior of jet fragmentation: z for leading charged jets
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» Similar observation as pp 7 TeV for jet radius R = 0.4 (scaling for p; > 20 GeV/c)
» Scaling breaks for lower jet R (0.2, 0.3)
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Scaling behavior of jet fragmentation: z for leading charged jets

ALICE, arXiv: 2311.13322

» Similar observation as pp 7 TeV for jet radius R = 0.4 (scaling for p; > 20 GeV/c)
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» Scaling breaks for lower jet R (0.2, 0.3)

Scaling behavior depends on jet radius and jet momentum
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Suppression of low momentum particle production due to QCD coherence
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Fragmentation of Af - and D°-tagged jets

Enhancement of A{/DO yield ratio
observed in pp collisions compared to
e*e” collisions [1,2]

More on charm fragmentation

from V. Feuillard, June 5, 2:18 PM
Prottoy Das for ALICE, ATLAS, CMS & LHCb [1] ALICE, Phys. Rev. Lett. 128 (2022) 012001 [2] ALICE, JHEP 12 (2023) 086
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Fragmentation of A{ - and D°-tagged jets

Enhancement of A{/DO yield ratio Questions universality of
observed in pp collisions compared to fragmentation functions across
e*e” collisions [1,2] different collision systems

More on charm fragmentation

from V. Feuillard, June 5, 2:18 PM
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Fragmentation of jets containing prompt J/y

J/ip meson production in pp collisions
occurs at the transition between
perturbative and non-perturbative regimes
of QCD
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Fragmentation of jets containing prompt J/y

J/Y meson production in pp collisions Models are not able to : :
" : : L Measuring prompt J/i production
occurs at the transition between simultaneously describe polarization : L :
: : : ) ) : associated with jets can contribute to
perturbative and non-perturbative regimes and p-differential cross section of )
. better modelling
of QCD guarkonia

36
Prottoy Das for ALICE, ATLAS, CMS & LHCh



Fragmentation of jets containing prompt J/y

J/Y meson production in pp collisions Models are not able to : :
" : : L Measuring prompt J/i production
occurs at the transition between simultaneously describe polarization : L :
: : : ) ) : associated with jets can contribute to
perturbative and non-perturbative regimes and p-differential cross section of )
. better modelling
of QCD quarkonia
0.3 pp 302 pb™” (5.02 TeV
D . i T i | v o v T ] v T | R v _8 L
E | .Data (syst)y --- DPS LHCb % % i CMS
i s =13 TeV = [ PromptJiy
. — LONRQCD SPS Prompt - - [ Py, >65GeV
02 — al 30 < Prjor < 40 GeV
N — | . - ohgl<2 }
B — 7 - —=— Prompt data
i _ = ....... ] 3 Prompt PYTHIAS
0 1'_ : ] - ——— Nonprompt PYTHIA8
L : 4 i R
—
e = T B
ol A ST - i e

0 02 04 0.6 0.8 1 i | e |
LHCb, Phys. Rev. Lett. 118 (2017) 192001 (1Y) OH el

03 04 05 06 07 08 09 1
CMS, Phys. Lett. B 825 (2021) 136842 z

37
Prottoy Das for ALICE, ATLAS, CMS & LHCh



Fragmentation of jets containing prompt J/y
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JY production late in the parton
shower is underestimated
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Fragmentation of Z-tagged jets

[Electroweak bosons, e.g., Z bosons produced in conjunction with jets in high-energy experiments is one of the principle }

final-state channels that can be used to test the accuracy of pQCD calculations
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Fragmentation of Z-tagged jets

[Electroweak bosons, e.g., Z bosons produced in conjunction with jets in high-energy experiments is one of the principle

final-state channels that can be used to test the accuracy of pQCD calculations
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More on jet fragmentation of Z-tagged jets
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» Hump-backed structure for z < 0.04 due to both color coherence and kinematic requirements
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» Hump-backed structure for z < 0.04 due to both color coherence and kinematic requirements
» Scaling behavior observed at 0.04 <z < 0.4
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» Charged hadron production inside jets slightly shifted toward lower z at higher collision energy

Prottoy Das for ALICE, ATLAS, CMS & LHCh

More on jet fragmentation of Z-tagged jets 16

from T. Martin, June 7, 2:00 PM



Jet fragmentation in heavy-ion collisions
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More on jet quenching in presence of QGP
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Jet fragmentation in heavy-ion collisions

» Jet fragmentation function gets modified in presence of QGP
medium in heavy-ion collisions compared to vacuum scenario
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Jet fragmentation in heavy-ion collisions

» Jet fragmentation function gets modified in presence of QGP
medium in heavy-ion collisions compared to vacuum scenario

=1 Ratio of jet fragmentation distributions [D(z)] between heavy-ion
and pp collisions gives the magnitude of modification
s
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Jet fragmentation in heavy-ion collisions
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Jet fragmentation in heavy-ion collisions
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Jet fragmentation in heavy-ion collisions
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Modification of jet fragmentation: heavy-ion vs small collision systems
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Modification of jet fragmentation: heavy-ion vs small collision systems
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Modification of jet fragmentation: heavy-ion vs small collision systems
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Modification of jet fragmentation: heavy-ion vs small collision systems
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Modification of jet fragmentation: heavy-ion vs small collision systems

B Inclusive full jet, R = 0.4

2_5 T T T m18illlllllllllllll III_I__'_IIIIIII'IIIIIII maal
I ATLAS b | <2.1 antik, R=0.4 jets | |] E 1'65 ALICE F Ch. particle leading anti-krjets & o PYTHIA 8 Monash 2013 J
ﬁ - EXPERIMENT u = ’ E_ pp Vs =13 TeV _::_ 60<p]_:t‘0h<80 GeV/c _EE_ e Data //"_5\
-~ 3LH I 1.4 - —_1 % —
@ 126 < pf' < 158 GeV /’ M = —+— == —+— * ) =
T ¢ 1.2 gy & 1 =
’ 200 < 'dT < 251 GeV ) :_O__o_ :_—0-—.0— ::_O_—o— I _+_ ] \
+ 316 < pf' <398Gev |1 I | ; ;E—F+ :w:=9=f3_—¢‘—:‘$:‘ - _'+__ E ‘—-—*:‘Q:g::g:‘ = _=;=E$E - E?_._*_;_:’::é:;g;?:_ =
o = ol paricle . 0.15 GeV/c F _‘:’_55 ] - b
1k 0.6 +— *%— —+ =
T : 0.4F- UE subtracted . —+_ UE subtracted T+ UE subtracted 4\\ EN
! ooF Im,l<07.R=02 F InJ<08R=03 S In <05 R=04 17 EQ
. ,l ;| I I L I 11 I 11 I IHI LIIlclEI I Ei 11 I L1l | L1 1l I L1l I L1 1 Ei L1l I Ll 1l I L1l I , =
h E :I LA LA DL R AL B I::I ' I LA | I::I ! I ! } :
I ‘D" 15 F T I II -
= =t i t / :
| ] 1 =00~ _0- _ _ _IT00. 50 - — - I=0=0- =0 ]
| Pb+Pb, |5, = 5.02 TeV, 0.49 nb™, 0-10% '\ 1 2 . oS ¥ OO 57 /! S ]
0.5 pp. 15 =5.02Te, 25 pb! | N 4 E 05 F T E 5> F {I —o—_¢__:
[ | I 1 T I B 1 1 [ Y I L b e b b I e s by s s b e I e s b e 1
2 —1 E 02 04 06 038 10 02 04 06 038 10 0 2 D4 o. 6 O 8 1
10 10 1
Zﬁﬁ - p partlcle/p jet, ch
ATLAS, Phys. Rev. C 98, 024908 (2018) ALICE, arXiv: 2311.13322 K4 T
/
) / )
RPN  Daa disagreé with PYTHIA 8
Central Pb-Pb | >126 GeV/c Enhancement Supression Enhancement I predictions (suppression) for high

60-80 GeV/c |

HM pp |\

Prottoy Das for ALICE, ATLAS, CMS & LHCh

No modification

Leading charged jet, R=0.2,0.3,0.4

Mild supression

I
I
I
\

No modification |
(hint of I
enhancement) /

prjets

More on jet quenching in small collision systems

from F. Krizek, June 5, 11:36 AM

57




v . | < 2.1 anti-k, R=0.4 jets

ATLAS

EXPERIMENT

® 126 < P < 158 GeV ’

Ch. particle leading anti-k ; jets 3
60 <" < 80 GeVic

pp Vs =13 TeV

!
17

II|I I|III|III|..I_
II|III 1 I|II||..I_

4
_+_

| /
¢ 200 < ,df‘ < 251 GeV <
d 316 < pf" < 398Gev |/

Pb+Pb, |5, = 5.02 TeV, 0.49 nb™, 0-10%
pp , s = 5.02 TeV, 25 pb” .

~ 7/
|||||I | 1 \IIIJIl 1 I L N =Pl

III|III 1 I|IIII'I'

ff
!

o

§
f

:w::e=f8_—¢-:—$:- - _—+_— —o—-_o_.-‘a‘fgzg::&:‘

o paricle . 0.15 GeV/c

4

| L1

b

1L

UE subtracted
In /<06, R=03

UE subtracted
In l<07,R=0. 2

Modification of jet fragmentation: heavy-ion vs small collision systems

Leading charged jet, R=0.2,0.3,0.4
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Modification of jet fragmentation: inclusive vs y—tagged jets

[EI y-tagged jets are more likely to be initiated by a light quark, whereas inclusive jets are mostly initiated by gluons }

0 Comparing jet modification between them provides insights into parton color-charge dependence of energy loss
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Modification of jet fragmentation: inclusive vs y—tagged jets

O y-tagged jets are more likely to be initiated by a light quark, whereas inclusive jets are mostly initiated by gluons

0 Comparing jet modification between them provides insights into parton color-charge dependence of energy loss
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Modification of jet fragmentation: inclusive vs y—tagged jets

O y-tagged jets are more likely to be initiated by a light quark, whereas inclusive jets are mostly initiated by gluons

0 Comparing jet modification between them provides insights into parton color-charge dependence of energy loss
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O In peripheral collisions,
» Madification shape is quantitatively similar for inclusive and y-tagged jets
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Modification of jet fragmentation: inclusive vs y—tagged jets

O y-tagged jets are more likely to be initiated by a light quark, whereas inclusive jets are mostly initiated by gluons

0 Comparing jet modification between them provides insights into parton color-charge dependence of energy loss
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O In peripheral collisions,
» Madification shape is quantitatively similar for inclusive and y-tagged jets

d In central collisions,
> y-tagged jets show an additional relative suppression at high z and a counterbalancing enhancement at low z

» Minimum value of the ratio for y-tagged jets is shifted to larger z
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Modification of jet fragmentation: inclusive vs y—tagged jets

O y-tagged jets are more likely to be initiated by a light quark, whereas inclusive jets are mostly initiated by gluons

0 Comparing jet modification between them provides insights into parton color-charge dependence of energy loss
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O In peripheral collisions,

z

» Madification shape is quantitatively similar for inclusive and y-tagged jets

[ In central collisions,

> y-tagged jets show an additional relative suppression at high z and a counterbalancing enhancement at low z

» Minimum value of the ratio for y-tagged jets is shifted to larger z

In central collisions, y-tagged jets are modified in a different way than inclusive jets
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Fragmentation of jets containing prompt J/3 in heavy-ion collisions
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» RIising trend of nuclear modification factor as a function of z
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Fragmentation of jets containing prompt J/3 in heavy-ion collisions

» RIising trend of nuclear modification factor as a function of z 1.2

» Suppression at low z is the largest for most central Pb-Pb collisions -
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Fragmentation of jets containing prompt J/3 in heavy-ion collisions

» RIising trend of nuclear modification factor as a function of z
» Suppression at low z is the largest for most central Pb-Pb collisions

Jy produced with a large degree of surrounding activity are
more highly suppressed

Prottoy Das for ALICE, ATLAS, CMS & LHCh
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Fragmentation of jets containing prompt J/3 in heavy-ion collisions

PbPb 1.6 nb™", pp 302 pb ' (5.02 TeV)
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Jet hadronchemistry




Strange hadronchemistry in and out ofjets
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Strange hadronchemistry in and out ofjets
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Strange hadronchemistry in and out ofjets

Strange baryon-to-meson ratios:

» For UE and inclusive, consistent with
each other within uncertainties

» For UE and inclusive, show larger
enhancement in the p; region 1-5
GeV/c w.r.t. those for jet constituents
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Strange hadronchemistry in and out ofjets

0.6

Strange baryon-to-meson ratios:

>

For UE and inclusive, consistent with
each other within uncertainties

For UE and inclusive, show larger

enhancement in the p; region 1-5
GeV/c w.r.t. those for jet constituents

For jet, approximately independent of
p; beyond 2 GeV/c
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Strange hadronchemistry in and out ofjets
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Strange hadronchemistry in and out ofjets

Strange baryon-to-meson ratios:

» For UE and inclusive, consistent with
each other within uncertainties

» For UE and inclusive, show larger
enhancement in the p; region 1-5
GeV/c w.r.t. those for jet constituents

» For jet, approximately independent of
p; beyond 2 GeV/c

Strange baryon-to-baryon ratios:

» For UE, consistent with that of inclusive
particles within uncertainties

Prottoy Das for ALICE, ATLAS, CMS & LHCh
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Strange hadronchemistry in and out of jets

0.6

Strange baryon-to-meson ratios:

» For UE and inclusive, consistent with
each other within uncertainties

» For UE and inclusive, show larger
enhancement in the p; region 1-5
GeV/c w.r.t. those for jet constituents

» For jet, approximately independent of
p; beyond 2 GeV/c

Strange baryon-to-baryon ratios:

» For UE, consistent with that of inclusive
particles within uncertainties
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Strange baryon-to-meson and baryon-to baryon ratios suppressed by a factor ~

inclusive and UE measurements
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Strange hadronchemistry in and out of jets

0.6

Strange baryon-to-meson ratios:

» For UE and inclusive, consistent with
each other within uncertainties

» For UE and inclusive, show larger
enhancement in the p; region 1-5
GeV/c w.r.t. those for jet constituents

» For jet, approximately independent of
p; beyond 2 GeV/c

Strange baryon-to-baryon ratios:

» For UE, consistent with that of inclusive
particles within uncertainties
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Strange baryon-to-meson and baryon-to baryon ratios suppressed by a factor ~

inclusive and UE measurements

Similar trends observed in different multiplicity classes of p-Pb collisions at 5.02 TeV
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Hadronchemistry of Z-tagged jets

E I jet jet jet
T 10 20 < p** <30 GeV w 30<pf<50GeV """'"L..,_iﬂ < pl' <100 GeV
!_- -.';."-#.'- ! 0* *‘.‘_ ! ;" -~ !
L« *, - te; . te,
10 .ﬁ -* \""“” '*. “\‘ ’ _‘
l.- _f .:‘\“nnu, ”; S}_._ -.; %
: SHYH T, s , 3'«4;,
[ L - '-’f" '2' e 4
74
1 " =4~ . w ®
] ) s % 3 Da % ¥ pyniag +' ‘4
F LHCb . + + _}. .
i -2, - T - ven T 3
107! E=I3 TeV, 1.64 ﬂJ-I 2. +Ki * * e K-
pp — Z+jet = 4 +pi_ mim pi
.Eog’g ,‘ ‘. Data . Pythia 8
= 0. ,ﬂ‘.t, +K.‘rﬂt -l“ -I-Kfﬁ—
MO{}Z; /"g —— Pif'jri I:-E. - - p-.-":"r' *
. “‘ \.| =1 S
0.5 Roaac Ny P tﬁ-’} 4
0.05 ’ f‘i’ -t- g
0 A i . .
10°° 107 107 107 107 10"
LHCb, Phys. Rev. D 108 (2023) L031103 < < Z

78

Prottoy Das for ALICE, ATLAS, CMS & LHCh More on jet hadronchemistry of Z-tagged jets from T. Martin, June 7, 2:00 PM



Hadronchemistry of Z-tagged jets
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» Hadrons with heavier mass require a larger z threshold for their formation, leading to the position of the maximum
at a higher z
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Hadronchemistry of Z-tagged jets
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» Hadrons with heavier mass require a larger z threshold for their formation, leading to the position of the maximum
at a higher z

> For lowest jet p; interval, proton production relative to kaon production is clearly suppressed for lower z values
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» Hadrons with heavier mass require a larger z threshold for their formation, leading to the position of the maximum

at a higher z

> For lowest jet p; interval, proton production relative to kaon production is clearly suppressed for lower z values

Related to quark-flavor content inside the proton??
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¢+ Studying modification of jet fragmentation from small to large collision systems offers excellent
opportunities to improve our understanding of collision dynamics in QCD
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¢ Measurements of jet fragmentation for different species of jets in pp collisions provide a powerful test
of the available theoretical models

¢+ Studying modification of jet fragmentation from small to large collision systems offers excellent
opportunities to improve our understanding of collision dynamics in QCD

*» Measurements of particle species in high particle-density environment (e.g., in jets) put important
constraints on both perturbative and non-perturbative aspects of QCD
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Summary and Outlook

A tiny fraction of available results are discussed. What have we learned?

*» Measurements of jet fragmentation for different species of jets in pp collisions provide a powerful test
of the available theoretical models

¢+ Studying modification of jet fragmentation from small to large collision systems offers excellent
opportunities to improve our understanding of collision dynamics in QCD

“» Measurements of particle species in high particle-density environment (e.g., in jets) put important
constraints on both perturbative and non-perturbative aspects of QCD

¢ More precise and differential measurements with larger sample of data and smaller uncertainties (e.g.,
using Run 3 data) should contribute to unveiling the intricacies of particle production under the
Influence of strong interaction
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A tiny fraction of available results are discussed. What have we learned?

¢ Measurements of jet fragmentation for different species of jets in pp collisions provide a powerful test
of the available theoretical models

¢+ Studying modification of jet fragmentation from small to large collision systems offers excellent
opportunities to improve our understanding of collision dynamics in QCD

“» Measurements of particle species in high particle-density environment (e.g., in jets) put important
constraints on both perturbative and non-perturbative aspects of QCD

¢ More precise and differential measurements with larger sample of data and smaller uncertainties (e.g.,
using Run 3 data) should contribute to unveiling the intricacies of particle production under the
Influence of strong interaction

New results incoming...Stay tuned!
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A tiny fraction of available results are discussed. What have we learned?

¢ Measurements of jet fragmentation for different species of jets in pp collisions provide a powerful test
of the available theoretical models

¢+ Studying modification of jet fragmentation from small to large collision systems offers excellent
opportunities to improve our understanding of collision dynamics in QCD

“» Measurements of particle species in high particle-density environment (e.g., in jets) put important
constraints on both perturbative and non-perturbative aspects of QCD

¢ More precise and differential measurements with larger sample of data and smaller uncertainties (e.g.,
using Run 3 data) should contribute to unveiling the intricacies of particle production under the
Influence of strong interaction

New results incoming...Stay tuned!

C Thank you for your kind attention )
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Subjet fragmentation

ALICE, JHEP 05 (2023) 24

Subjet reconstruction

 Cluster inclusive jets with radius R

1 Recluster with anti-k; algorithm with radius r

In heavy-ion collisions. They can

» Probe high-z fragmentation

\ » Test the universality of jet fragmentation in QGP
Jet » Measure energy loss at the cross section level

Subjet Subjet observables are sensitive probes of jet quenching

Prottoy Das for ALICE, ATLAS, CMS & LHCh

N\

ch subjet
Pt

ir = ch jet

Pr

Subjet fragmentation can be described by

J
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Inclusive and leading subjet fragmentation in pp collisions
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Inclusive and leading subjet fragmentation in pp collisions
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» For z, > 0.5, leading and inclusive subjet distributions are identical
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Inclusive and leading subjet fragmentation in pp collisions
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» For z. > 0.5, leading and inclusive subjet distributions are identical
» As z, becomes small,
» Inclusive subjet distribution grows due to soft radiations emitted from leading subjet

Prottoy Das for ALICE, ATLAS, CMS & LHCh

er=01 .
L .%% lé 0.2 +‘_
ys. uncertainty
~ ALICE PYTHIA8 Monash 2013 | -
|
(@ =02 -#-t
I [
- (@ )=010 o %
-

e e e e — !—f |_-! | I R :
= g setrbhopp
Cov vy L L 1
0 0.2 0.4 0.6 08 1

Z;

94



Inclusive and leading subjet fragmentation in pp collisions
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» For z. > 0.5, leading and inclusive subjet distributions are identical

» As z, becomes small,

» Inclusive subjet distribution grows due to soft radiations emitted from leading subjet
» Leading subjet distribution falls to zero
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_eading subjet fragmentation in heavy-ion collisions

R=04,r=0.1

Sy - ALICE - gy

3 8 _ @r;e%g)ir{i?; anti-k; jets - gb_Pb 0-10% ‘ S

— :r - R=04 | |77jet| <05 yS. uncertalntyj ~— :&
© 6 80< pih <120 GeV/c . S

| anti-k; subjets r = 0.1 m i ]
=

ALICE 2f . " -
r A
L L | L L N L | N N N L | N L " N
O L . B . i 0O
B == Medium jet functions (A
R | 3e
r — , recoils on —
o 1.5 - == JEWEL, recoils off 1 Qo
| S I — s e Ty s b
05F —
: 1 1 1 1 I 1 1 1 1 l 1 1 1 1 | 1 1 1 1 :
0.6 0.7 0.8 0.9 1

ALICE, JHEP 05 (2023) 24

Prottoy Das for ALICE, ATLAS, CMS & LHCh

_ ALICE

o5l {Suy =5.02 TeV @ pp
- Charged-particle anti-k- jets
50 - R=04 |n,et| <05

- 80<p ™ <120 GeVic
151 anti-k; subjets r=10.2

WPb-Pb0-10% —
Sys. uncertainty J

R=0.4,r=0.2

oL == Medium jet functions
L == JETSCAPE

== JEWEL, recoils on

== JEWEL, recoils off

» No modification of z, distribution in

central Pb-Pb compared to pp

collisions within uncertainties
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_eading subjet fragmentation in heavy-ion collisions
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» No modification of z, distribution in

central Pb-Pb compared to pp

collisions within uncertainties

» Quenched jets at larger z, (region of
guark-dominated jets) are narrower
in JEWEL and JETSCAPE than in data

97



_eading subjet fragmentation in heavy-ion collisions
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: gquark-dominated jets) are narrower

in JEWEL and JETSCAPE than in data

o Hint of hardening effects in Pb-Pb
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_eading subjet fragmentation in heavy-ion collisions
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o o Hint of hardening effects in Pb-Pb

ALICE, JHEP 05 (2023) 24

The large-z, region, although theoretically challenging even in pp, is interesting to
study jet modification in heavy-ion collisions
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Fragmentation of Af - and D°-tagged jets
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ALICE, Phys. Rev. D 109 (2024) 072005
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Fragmentation of Af - and D°-tagged jets
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Fragmentation of A{ - and D°-tagged jets

XI'
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Includes leading-color Includes color reconnection
formalism of hadronisation beyond leading-color

approximation
(mechanisms sensitive to
surrounding particle density)

ALICE, Phys. Rev. D 109 (2024) 072005 102



> High jet p; = lower (z)

!

Fragmentation of b-jets

Gluon splittings, g = bb, occur with a
larger probability at high values of jet p;

Angle-ordered parton shower

provides a better description of data

than dipole-based parton shower

Prottoy Das for ALICE, ATLAS, CMS & LHCh
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More on b-jets from E. Lusiani, June 4, 2:00 PM
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Enhanced deuteron coalescence probablllty |n jets

O Measurements of light (anti)nuclei production ;‘3 - o E=13T2\L,'3,Elead>5caewc E
in and out of jets may provide important input E 10l [O]underlying event _
for the estimates of the background of ~ [ [®]inet 3
(anti)nuclei in indirect dark matter searches © [ F’\(’:TH:A(AB Moga;g; g (W)ed p) ]

+ Coal. (Ap < 0. eV/c

O Hadrons in jet cone are closer in phase space e E
than those out of the jets, resulting in larger i ALICE ]
coalescence probability in jets I - . .
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O The coalescence probability for deuterons can - g

be quantified by the coalescence parameter B,: [ i
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» Enhancement of deuteron coalescence probability in jets is observed compared to underlying events, by a factor ~10

» Decisively proves the formation of bound states by coalescence when nucleons have a smaller average phase-space distance, as in

jet cone

» Further investigations of coalescence parameters will provide useful insights into the production mechanisms of (anti)nuclei in our

galaxy and help to constrain the coalescence models

Prottoy Das for ALICE, ATLAS, CMS & LHCh
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Jet fragmentation in heavy-ion collisions
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» Modification of zand ¢ in heavy-ion collisions
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Jet fragmentation in heavy-ion collisions
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> Modification of zand ¢ in heavy-ion colllsigns
> Enhancement at low and high z, suppression at intermediate z
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Jet fragmentation in heavy-ion collisions
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» Modification of zand ¢ in heavy-ion collisions
» Enhancement at low and high z, suppression at intermeqi,at'e Z

Prottoy Das for ALICE, ATLAS, CMS & LHCh

» Enhancement at high &, suppression at intermediate & -
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Jet fragmentation in heavy-ion collisions
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» Modification of zand € Iin heavy-‘rsm collisions
» Enhancement at low and high z, supbressmn at intermediate z

» Enhancement at high &, suppression at |ntermed|ate &
» Modification of z distribution independent of collision energy (at TeV energy scale)
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Jet fragmentation: z
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» Jet fragmentation for inclusive jets
» All the P YTHIA 6 tunings show good agreement with data
» Different tunes of Herwig show discrepancies with data

» PYTHIA 8 and Sherpa provide a poor description of data

Prottoy Das for ALICE, ATLAS, CMS & LHCh
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Jet fragmentation: §

CMS, pp, (s =2.76 TeV, L =231 nb"
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O £ distribution highlights the low-z region
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» Hump-back plateau structure observed

» Suppression of low momentum particle production by

QCD coherence
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