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“Soft’-jet studies in pp collisions € o

. . ALICE
inclusive sample:

Inclusive jets:

P - powerful probes of QCD across a range of scales

%v » well constrained pQCD production requires measurements at high pr
P — low pr region experimentally challenging!
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“Soft’-jet studies in pp collisions € o

. . ALICE
inclusive sample:
mostly gluon jets at low pr
“““““““““ Inclusive jets:
“““““““““““ P - powerful probes of QCD across a range of scales
‘‘‘‘‘‘‘‘ %v - well constrained pQCD production requires measurements at high pr
“““““““““““ P — low pr region experimentally challenging!
& Heavy-flavour (HF) jets:
* mq > /\acp — perturbative production down to low jet pr
* heavy flavour conserved through the shower evolution
heavy-flavour jet -
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gluon-initiated jet: softer and
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t studies in pp collisions € o

ALICE

Inclusive jets:

- powerful probes of QCD across a range of scales

» well constrained pQCD production requires measurements at high pr
— low pr region experimentally challenging!

Heavy-flavour (HF) jets:
* mq > /\acp — perturbative production down to low jet pr
* heavy flavour conserved through the shower evolution

Inclusive vs heavy-flavour jets at low pr:
- Casimir colour factors: different fragmentation of quarks and gluons
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“Soft’-jet studies in pp collisions € o

. L ALICE
DO-tagged/inclusive jets
91-8_"'I"'|".'_I"'I"'I"'I"'l"'l"'l"'_
QD - ALICE Preliminary Er i, (GEV) . = - .
Q16 pp f5- 13 Tev e Inclusive jets:
ENS rha:gedi:ts, antikr, A=04 ] - powerful probes of QCD across a range of scales
C B < 0. 7 . . . .
3 T E » well constrained pQCD production requires measurements at high pr
2 — = ; — low pr region experimentally challenging!
> I | ;
0.8 R —
oD' - T |
0.6 X
0.4 i = Heavy-flavour (HF) jets:
) © % Pria =00V N - * Mq > Aacb - perturbative production down to low jet pr
():I | I| | I L1 1 |I ] l| 1 | II L1 1 | L | 1 |l | II L1 1 | 1 | l: ¢ ralesizal‘ul!y, .flzsl‘u,(:)lulr- ‘::(:)I‘]:E;(EEIﬂ\V'€E><:i ltIF]I‘(:>luIS;JI‘l Itlﬂl(sa ‘E;|F1<:)\I\,<E}I‘ ‘E;‘U,(:)lluli:i(:)r-|
E ' 1 12 14 16 18 2 22 24 26 28 3
IN(1/6) R AL
heavy-flavour jet . " . .
“““““““ P Inclusive vs heavy-flavour jets at low pr:
“““““““““ - Casimir colour factors: different fragmentation of quarks and gluons
) / g , im - dead-cone effect: suppression of emission phase space 6 < mqy/Eq
T \? — Mass effects are sizeable in the low prkinematic range
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Substructure techniques: declustering

— access evolution of the parton shower: jet splittings (declustering) ALICE

*reclustering with Cambridge/Aachen (angular ordering)
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Substructure techniques: declustering

— access evolution of the parton shower: jet splittings (declustering) ALICE

*reclustering with Cambridge/Aachen (angular ordering)

declustering: unwind reclustering history
— chronologically ordered splittings
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Substructure techniques: grooming

— access evolution of the parton shower: jet splittings (declustering) ALICE
— groom away soft radiation at large angles: isolate hard structures inside the jet (grooming)

*reclustering with Cambridge/Aachen (angular ordering)

declustering: unwind reclustering history
— chronologically ordered splittings

- grooming with Soft Drop (SD): groom away soft prongs
not satisfying SD condition

Soft Drop (SD) grooming condition:

p
Pt2 ( ARl,z ) AR1,2 — \/ (V1 — )’2)2 + (@) — fﬂz)z
= > Zcut

R = Jet resolution parameter
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Substructure techniques: first-splitting observables %

— access evolution of the parton shower: jet splittings (declustering) ALICE
— groom away soft radiation at large angles: isolate hard structures inside the jet (grooming)
*reclustering with Cambridge/Aachen (angular ordering)

declustering: unwind reclustering history
— chronologically ordered splittings

- grooming with Soft Drop (SD): groom away soft prongs
not satisfying SD condition

-observables constructed against the first splitting satisfying SD:
— Zg=2Z momentum fraction of subleading prong
— Rg = ARi12 angular distance between prongs

Soft Drop (SD) grooming condition:

p
Pt2 ( ARl,z ) AR1,2 — \/ (V1 — }’2)2 + (@) — (Pz)Z
= > Zcut

R = Jet resolution parameter
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Substructure techniques: nsp

— access evolution of the parton shower: jet splittings (declustering) ALICE
— groom away soft radiation at large angles: isolate hard structures inside the jet (grooming)

*reclustering with Cambridge/Aachen (angular ordering)

declustering: unwind reclustering history
— chronologically ordered splittings

- grooming with Soft Drop (SD): groom away soft prongs
not satisfying SD condition

* nsp: total number of splittings satisfying SD
— following hardest branch

Soft Drop (SD) grooming condition:

p
Pt2 ( ARl,z ) AR1,2 — \/ (V1 — }’2)2 + (@) — (Pz)Z
= > Zcut

=— | |
PT,1 7T P12 R = jet resolution parameter
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Analysis strategy



DO meson reconstruction

ALICE

D0 selection:
» topological cuts
DO - K- 17+ - particle ID (TPC dE/dx, time of flight)

__
_—
—
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DO meson reconstruction

ALICE

D0 selection:
» topological cuts
DO - K- 17+ - particle ID (TPC dE/dx, time of flight)

K-+ pairs replaced by DO:
» DO always inside the jet cone
» DO traceable through the splitting tree

5< pP< 30 GeV/c
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Jet reclustering and declustering

declustering

D0 selection:
» topological cuts
- particle ID (TPC dE/dx, time of flight)

K-+ pairs replaced by DO:
» DO always inside the jet cone
» DO traceable through the splitting tree

Jet finding:

- performed independently for each D0 candidate
» anti-kt algorithm, R =0.4

— DO-tagged charged jets

Reclustering: C/A algorithm (angular ordered)
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Jet grooming: Soft Drop
ALICE

D0 selection:
» topological cuts
- particle ID (TPC dE/dx, time of flight)

K-+ pairs replaced by DO:
» DO always inside the jet cone
» DO traceable through the splitting tree

Jet finding:

» performed independently for each D0 candidate
» anti-kt algorithm, R=0.4

— DO-tagged charged jets

Reclustering: C/A algorithm (angular ordered)

Grooming: Z,=0.1, /=0
Soft Drop (SD) grooming condition:

p
Pt2 ( ARl,z ) AR1,2 — \/ (V1 — )’2)2 + (@) — (Pz)z
= > Zcut

R = Jet resolution parameter
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DO reconstruction efficiency
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>
O 0.6 o
- prompt (c— DY) efficiency: .ED - A(I).ICE f’rellmlnary, pp, Vs =.13 TeV -
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b— D0 feed-down subtraction %
Do Dojec W« 3 € - ) ALICE

» g~ D0 simulated with POWEG + PYTHIA 6 + EvtGen

C _|||||||||||||||||l|||||||||||||||||||—
- folded to detector level with the response matrix of % 1.2- ALICE Preliminary, pp, Vs = 13 TeV _
b— DO0-tagged jets © [ D%tagged charged jets, anti-k;, R = 0.4 |
e .
- - 15 < ,o‘TetCh <30 GeV/c,|n | <05 -
% M5 < p?o <30 GeV/c, |y | <0.8 |
= | SoftDrop (z,,=0.1,5=0) -
g E|I|||||||.|i|||||||||||||||||| T 1T IIII: g _IIII||||||IIII.IIIIII|||||||l||||||||||||||||IIII_ 8 08_POWHEG+PYTHIA6+EVtGen B
5 gL ALICE Preliminary, pp, Vs =13 TeV E % | ALICE Preliminary, pp, Vs =13 TeV _ - Y- W POWHEG uncertaint
® [ D’tagged charged jets, anti-k;, R = 0.4 . ©  1—D"tagged charged jets, anti-k;, R = 0.4 — B y N
C 0.55(-15 < " < 30 GeV/e, 71, <05 - c [ 15<p""<30GeVrc, 71, <05 |
% E5SpD°<SOGeV/c,|yO|SO.8 . c;) —5£pD°<SOGeV/C,|yO|SO.8 -
B 05F¢.4p D = 3 gl T D -
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Systematic uncertainties

L . ALICE
Inclusive jets DO-tagged jets
3 008 — | Crh I Crn | e | e l Cr | CEn | b > 1 R | T | T T | 1T T | T T | 11 | 1T T | 1]
%  ALICE Preliminary, pp, (s =13 TeV | stgt. unc. | _% _ ALICE Preliminary, pp, Vs = 13 TeV lllfsﬁﬁ;].gunc. i
B o e e g vy 1204 o raion g 08D\ taoged charged s ik - 04 Sdelar s
. . elc — - i = -
8 - 15< p’T < 30 GeV/c, My | < 0.5 tracking eft ] O - 15 < pJTet " <30 GeV/e, | <05 _ priorl ]
S | _leading track oo ' N S u D° —Jregularisation N
o " PT gl on et 2 2-33 GeVie bllnr(}mgt k i < 065 <P; <30GeVic,|y <08 O =
- — eading trac " — - ] -
-Ej' 0.04 — Soft Dr0p (Zcut = 0.1, IB = O) D’DT incl.gch.jet e E B Soft Drop (ZCUt =01, 'B B O) |f| g%%i:’]ngg - N
- - — ~ —Jtopol. cuts 7
) B 2 0.4 _— _—
B f 2 | :
>~ 0.02 o - i
(7))
O S - -
> 2= B .
-': — -E
S | = - E—
_— ) 0
9 N — - =
-0.02 i }
I 04 | | | | | -
004 oo v b e b b e e 4 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 Zg
Z
g

Uncertainty per category estimated as RMS of deviations from the central values.
Uncertainties from all categories combined in quadrature.
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z, for DO-tagged and inclusive jets € o

ALICE

(@)) — 01 I 1 | L1 | 1 | I | N | Fr 1 | 1T 1=

% - o s .

E 9:_ALICE Preliminary, pp, Vs =13 TeV 5 D’-tagged  —

= - charged jets, anti-k, R =0.4 Hinclusive .

— 8 jet ch —

B L 15 < pOT < 30 GeV/c, M| <0.5 :

Z 7E-5<p) <30 GeV/c, |y ,|<0.8 -

_— __leading track N

~— I_'OT, incl. ch. jet >9.33 GeV/c E

6; Soft Drop (z.,, = 0.1, 5 =0) -

J= % -

4£—D:§'——' _:

prbalance Zg=— 2 - :

between prongs pr.2+ pr 30 : NEW! =
. 2:— = _: o

......... - 1:_ % ¢ _: Pt il
......'~~..,....:m_-:: :I [ | | l I I | I I | I I | [ 1 1 1 | [ 1 1 | | I I | [ 1 1| I:

01 015 02 025 03 035 04 045 0.5

larger prasymmetry for charm jets?
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R, for Do-tagged and inclusive jets € o

6,= Ry/R ALICE
0 01 02 03 04 05 06 07 08 09 1

s ALICE Preliminary, pp, Vs = 13 TeV

O inclusive

_ charged jets, anti-k;, R=0.4

~ 15 < p ™" <30 GeV/e, 1,05
. 5< p?o <30 GeV/c, |y ,| <0.8

i pleading tack 5 £ a3 GeV/c

T, incl. ch. jet

41— Soft Drop (z.,=0.1, 5 =0)

cut —

i

(1/N.,,) dN/dR,

angular distance Ryg

NEW!
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3

charm jets and inclusive jets consistent within uncertainties
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nsp for DO-tagged and inclusive jets € o
ALICE

total number of splitting satisfying SD nsp
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nsp for DO-tagged and inclusive jets € o

DO7—IIIIIIIIIIIIlIIIlIIlIIIIIIIIIIIIIIIIIIII— HLICE
» U./— =
_g - ALICE Preliminary, pp, \s=13TeV D°tagged -
= O.Glcharggd jets, anti-k;, R=0.4 Binclusive -
E i 15£p‘TetCh<30 GeV/c,|n, | <0.5 Z
2§05;5£p$0<30 GeV/c,lyDo| <0.8 7
s leading track 0. B
= [ Prione > 233 GeVic D tag_ged -
0.4 Soft Drop (z.,, = 0.1, 3 = 0) inclusive -
: h.oBe :
0.3 «% T, —
0.2:— ol "TZTOO _:
" -y 0.1 NEW! % ~~~~~~~ .
total number of splitting satisfying SD nsp : T T -
- .
O:III|IIII|IIII|IIIIIII||IIIIIIII|IIII|IIII|III:
0 1 2 3 4

n
SD
Charm jets have fewer splittings passing the SD than inclusive jets.

ALICE-PUBLIC-2020-002
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nsp for DO-tagged and inclusive jets

total number of splitting satisfying SD nsp

Consistent with harder fragmentation of the charm quark (compared to inclusive jet fragmentation)

— dead-cone effect
— quark vs gluon jets

0.2
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:_Charged jets, anti-k-, R=0.4
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L 4 o,
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D0-tagged

inclusive

ol
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L 4
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Comparison to PYTHIA



PY THIA predictions for quark/gluon-jets

- guark vs gluon fragmentation: Casimir colour factors

6,= RyR
O 01 02 03 04 05 06 0.7 08 0.9 1
m@ B | 1 | 11 | L1 | 1 | P11 I 11 | 11 | 11 | LT
O _ ALICE Simulation, pp, \s=13TeV  pYTHIA 8 _
< 6—_charged jets, anti-k;, R = 0.4 (Monash) B
Tt et & quark -
— - 15<p <SOGeV/c,’n, 130.5 ]
° o r ¢ Jet ¢ gluon _
= O 5<pP <30GeVic, Y | 0.8 ) ~
~ B ing h* , ® D -tagged =
= | p':j:d?:h_jet > 5.33 GeV/c (varied) 99 :
4+— Soft Drop (z.,, = 0.1, B =0) —
N o 3 N
i i _
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1__ @ _
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NN I [ 1 1 1 | [ 1 1 1 | [ 1 1 1 | [ 1 1 1 | [ 1 1 1 | [ 1 1 | | 111
0 005 01 015 02 025 03 035 04
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- charm vs (light)-quark fragmentation: dead cone
- charm quarks exhibit harder fragmentation compared to inclusive jets
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| |
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§ ¢ Jet 0 gluon .
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B Y O i
- < -
- i o
:_ O e op _:
- '@P s -
:I [ | | L 111 | [ 111 | I [ 111 | I [ 111 | [ 111 [ 111 | [ | I:
0 1 2 3 4

Hard Probes 2020, Vit KucCera

Ngp

s}

ALICE

31



(1/N.,) dN/dz,

DO-tagged-jet results: comparison with PY THIA

0,= RyR
0O 01 02 03 04 05 06 0.7 08 09 1

:II|I|IIII|IIII|IIII|IIII|IIII|IIII|IIII: m@ —IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII— (%O.7rl'lII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|III'1i
C ALICE Preliminary, pp, \s=13TeV 1 o | ALICE Preliminary, pp, Vs =13 TeV ] < " ALICE Preliminary, pp, \s=13TeV ’
81— | _ D -tagged - i _ . D"-tagged 1 O = , . D"-tagged -
- charged jets, anti-k, R=0.4 . % 5_charged jets, anti-k+, R=0.4 = 0.6[—charged jets, anti-k;, R = 0.4 —
715 < p*" < 30 GeV/e, 1, <05 ©data 3 ~ [ 15<p""<30GeV/c, m,| <05 o data 1 °  [15<p""<30GeV/c, n,| <05 O data -
: 00 PYTHIAS J _°o [ 00 PYTHIAS | "% el D° PYTHIAS -
B 5< 'DT < 30 GeV/C, yDO| <0.8 it (MonaSh) - Z : 5< 'OT < 30 GeV/C, yD0| <0.8 N (MonaSh) : Z—\ 05_ 5< pT < 30 GeV/C, IyDO| <0.8 ¢ (MonaSh) |
SL" Soft Drop (2, = 0.1, f = 0) T = 4/-SoftDrop (z,, = 0.1, =0) 1 = [ SoftDrop (2, =0.1, 5 =0) -
- _ i = 1 .4_— . —
S + — I ] ° - + -
4:_ _: 3 T — 0.3:— % _:
3 0 E : % 1 ook -
- N 21— — - -
21— - - - B % i
- % - i ] 0.1~ ~
= ? - C % l - -
B = = _ o é |
- — B | O_ _
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PYTHIA 8 Monash tune describes the data well.
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(1/N.,,) dN/dz,

Inclusive-jet results: comparison with PY THIA

6,= RyR
o 01 02 03 04 05 06 0.7 08 09 1
B | T T | T | T T | T T | T T | T 11 | T m@ HEEE | T T | T T | T T | T T l T T | T T | T T | T T | - c% _I T | [ | T T | T T | T T | T T | T | T T | L | T I_
" ALICE Preliminary, pp, Vs =13TeV 1 5 _ ALICE Preliminary, pp, Vs =13TeV 1 < 0.6 ALICE Preliminary, pp, Vs=13TeV B
6 . _ inclusive 1 = s _ . inclusive | B i . . inclusive _
| charged jets, anti-k;, R = 0.4 i < | charged jets, anti-k, R =0.4 ] = - charged jets, anti-k;, R=0.4 .
- jetch idata 1 O jet ch idata © B jet ch ldata ]
i 15£pT <30 GeV/c,|njet| <0.5 1 — - 15s,oT < 30 GeV/c,|njt| <0.5 B 0.5—153,0T <SOGeV/c,‘njt| <0.5 —
- leading track PYTHIA 8 - 2, : leading track ° PYTHIA 8 : % : leading track ° PYTHIA 8 :
5—’DT, incl. ch. jet >5.33 GeVic _ (Monash) Z 4_’DT, incl. ch. jet >5.33 GeV/c . (Monash) | Z'Q L P71 inl ch. jet >5.33 GeV/c _ (Monash) _
-~ Soft Drop (z,,;,=0.1, 5=0) 1 — - Soft Drop (z., =0.1, 5 =0) 1 = 0.4—Soft Drop (z,,=0.1, 5=0) ]
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[ 111 I L 11 1 | I I | I I | I L 1 1 1 | I | I I | I L 111 L 1 1 1 | L1 1 1 | [ 11 1 | I 1 1 1 I | L1 1 1 | I | L 1 1 1 O_II | 1 | L 111 | [ 111 | L 111 L 111 | I L1 11 | I L 111 | [ 1 II_
01 015 02 025 03 035 04 045 0.5 0 005 01 015 02 025 03 0.35 4 1 2 3 4
Z, R, Ngp
Some discrepancies observed between PYTHIA 8 and inclusive jet measurement:
—better constraints on g vs g fractions in PYTHIA needed?
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Conclusions

j ALICE
FIRST measurement of groomed charm-jet substructure in pp collisions 15 < priteh < 30 GeV/c

5 < piP< 30 GeV/c
9) 0.7—I 1 | L | 11 | 11T | 1T | I | 11T I 1T | 11 | I I:
Do-tagged and inclusive jet measurement S [ ALICEPreliminary, pp, Vs =13TeV  gpop0oeq -
* 7z, Ry nsp > 0.l charged jets, anti-k;, R = 0.4 Binclusive  _
2 I15£p’ftCh<SOGeV/cl «| S0-5 _
27“105—5<p <30 GeV/c, D|<o.8 -
" _leading track 0. .
Flavour dependence observed! = [ Pringon o = 533 GeV/0 D%-tagged -
e harder fragmentation of the charm quark 0.4 Soft Drop (2o = 0.1, 5 = 0) Inclusive -
(compared to inclusive jets) - - -
e well described by PYTHIA 0.3 =, —
L E
0.1 ' %’ ~~~~~~ -
- NEW! . -
s Wy
O:I [ | | [ 1 11 | [ 1 1 1 | [ 1 1 1 | [ 1 1 1 | [ 1 11 | [ 1 11 I [ 1 1 | | [ 1 [ 1 | [ | I:

0 1 2 3 4

Ngp
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Conclusions

j ALICE
FIRST measurement of groomed charm-jet substructure in pp collisions 15 < priteh < 30 GeV/c

5 < piP< 30 GeV/c
9) 071I [ | 1 | N | T | LT | T | FT 1 I F1r | 1T | 111
Do-tagged and inclusive jet measurement 5 [ ALICE Preliminary, pp, Vs =13TeV  gpoya000q -
® z4. Ry nsp = 0.6_ charged jets, anti-k;, R = 0.4 Hinclusive N
2 i 15<p’etCh<30 GeV/c,|n, | <05 i
S -
> 0_5_ 5|;dﬁg tre;(30 GeV/c, 2| <0.8 ; -
Flavour dependence observed! = [ Prinonje > 033 GeV/e D%-tagged -
e harder fragmentation of the charm quark 0.4 Soft Drop (25, = 0.1, £ =0). Inclusive -
(compared to inclusive jets) - x% ...... B -
e well described by PYTHIA 03 % % -
02 & -
. — K 3 .
Future prospectives: i % -
o jet pr scan: evolving magnitudes of QCD effects 0.1 . NEW! T —
(Casimir colour factors vs dead cone) C T, .
° quark VS gluon fraCtions Via data-driven methOd O:_II [ | | [ 111 | [ 111 | [ 111 | [ 111 | [ 111 | L 111 l [ 111 | [ 111 I [ | II_:

e baseline for flavour-dependent Eioss in HI collisions 0 1 2 3 4

Ngp
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Conclusions %

j ALICE
FIRST measurement of groomed charm-jet substructure in pp collisions 15 < priteh < 30 GeV/c

5 < piP< 30 GeV/c
o Rl R R R R RN RAREN ERERN RN R
DO0-tagged and inclusive jet measurement _g - ALICE Preliminary, pp, \s=13TeV D’-tagged -
* 7z, Ry nsp > 0 g charged jets, anti-ky, R = 0.4 Binclusive
2 E 15£p’ftCh<30 GeV/c,lnjet‘ <0.5 E
2@. 0505 < pP <30 GeVic, ¥ | 0.8 ]
Flavour dependence observed! = [ Prinone =233 GeVic D%-tagged -
e harder fragmentation of the charm quark 0.4 Soft Drop (2o = 0.1, 5 =0 Inclusive -
(compared to inclusive jets) - + ...... B -
e well described by PYTHIA 0.3 % -
02 & - -
Future prospectives: - % .
e jet pr scan: evolving magnitudes of QCD effects 0.1— NEW! T -
(Casimir colour factors vs dead cone) C RN & -
e guark vs gluon fractions via data-driven method o] T T I S TN

e baseline for flavour-dependent Eioss in HI collisions 0 1 2 3 4
Nsp

Thank you for your attention!
ALICE-PUBLIC-2020-002
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Model predictions for quark/gluon-jets

PYTHIA calculations for gluon, and charm initiated jet substructure explored

Gluon jets exhibit a softer and broader fragmentation compared to jets (Casimir colour factors)
Charm jets appear broader than (light) jets, with a harder fragmentation (dead cone effect)

The nsp observable in particular shows a strong sensitivity to the QCD effects governing fragmentation
In this kinematic regime, the inclusive jet yield is dominated by gluon jets

e Increasing jet pr can test different QCD effects:

e |ncreasing quark jet fraction (inclusive |ets) and smaller dead-cone angle (HF |ets)
6,= R/R
O 01 02 03 04 05 06 0.7 098 0.9g 1
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S | T T 1 | T 11 | T T | T T | T T | T 11 | T 1T 17 m@ R | T | T T | T T | T T | T T l T | [ I L | T T () 1T T | [ | [ | [ | I | T T ] T I [ | [ | T T 19
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- jet ch w7 quark - O - jet ch a7 quark B - - jet ch a7 quark
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_ 7 Jet 0 gluon ] ° [ 0 Jet 0 gluon — 0.6 4 Jet 0 gluon
- 5£p$ <30 GeV/c, |y, <0.8 . . = 5__5£p$ <30GeV/c, |y, <0.8 ) ] 29 - 5£p$ <30GeV/c, |y ,| <08 . .

B plesdra™ > 5.33 GeV/c (varied) *Dtagged 7 = [ peet >533GeVic (varied) °D*tagged 1 = 05 prr  >5.33 GeVic (varied) *D-tagged -
_ Soft Drop (z,;,=0.1, B=0) ] 4+— Soft Drop (z,,=0.1, B =0) — - - Soft Drop (z., =0.1, 8=0)
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Z, R, Msp
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Systematic uncertainties

3 1_L 1 | [ | I | [ | | | | I N | I o DO Signal extraction:
.% _ ALICE Preliminary, pp, Vs = 13 TeV | 1 | ﬁ’{ﬁ}}-gum- _ i _ i o
% 0_8__D°-tagged charged jets, anti-k;, R = 0.4 [Jside band sub. __ IT[tmg = nv. maSS_ Iting params. varie | |
O q& < etoh 3 teed-down - - sideband sub -> sideband and signal regions redefined
= - 15 < p. < 30 GeV/e, | njet| <0.5 prior N
o 065°< P> <30 GeVic, |y ,| <0.8 — fﬁ; arisation - - selection cuts -> dominant effect
= F _ _ —tracking eff. -
S ~ Soft Drop (z.,, =0.1, f =0) S binning i
S 04l topol. cuts » DO non-prompt subtraction:
SO - - feed-down -> theoretically motivated uncertainties
(/) B _
D 0.2~ — » luminosity scaling
2 | | _
D O — .
- - = » Unfolding:
0o - - tracking efficiency -> jet energy scale resolution
i i * binning
0.4 | | | | | e » prior
01 015 02 025 03 035 04 045 05 * regularisation -> choice of unfolding iteration
Z
g

—Uncertainty per category estimated as RMS of deviations from the central values.
—Uncertainties from all categories combined in quadrature.
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data/MC: ratio of (1/N,y) dN/dz,

Results: comparison with predictions

0,= R/R
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Flavour dependence of Ejoss

In-medium energy loss as a consequence of radiative and collisional processes.

(<, @:%Q\
o

Flavour dependence of radiative Eioss:

- different Casimir factors for quark and gluons
Cr =3 for gluons, Cr =4/3 for quarks

- dead cone effect:

* Phys. Lett. B 782 (2018) 474 et al. 27.4 pb™" (5.02 TeV pp) + 530 ub ™ (5.02 TeV PbPb)
1 af. CMS o 0"+ D
| ® charged hadrons
F ¢ |Bly|<24
1.4 [ nonprompt J/y
1 2"_ + 18<|y|<24
" Taa and lumi. * |yl <24
gmuncertainty .
2 - +_+_—o—
™ o0.8F e
0.6 I
0.4F ' EE
i ly| <1
0'2:_ Cent. 0-100%
0—11| | 1 111111' 1 1 111111|2 | |
1 10 10
P (GeV/c)

— Eioss (gluon) > Ejoss (Charm) > Eioss (beauty)

Indication of a milder suppression for b—J/ (b-quark
energy loss) compared to prompt D meson at mid pr

Hard Probes 2020, Vit KucCera

41



HF jets to test QCD predictions: dead cone effect

Dead cone: suppression of small angle radiation for heavy quarks.
—Fundamental QCD effect never observed at colliders directly

6 (rad)
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S 4 s o —
- pp Vs=13TeV 5 < Pl < 50 GeV/c
Sf_DO in charged jets, anti-k,, R=0.4 _f —7/
u mlab' <0.5 side-band subtracted -
2 — —6
. . . 18 =
For both inclusive and charm jets: -
- lterative declustering with C/A - access to each splitting O: Bl 2
* Fill a Lund plane with 6, kt of each splitting -1 -
* project in 6 of ]
2
_3_
“P L8~k _af 1
kr el
_5 ] 1 1 ] 1 1 | 1 1 ] 1 1 ] 1 1 ] 1 1 | | | | | O
1 12 14 16 18 2 22 24 26 28 3
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HF jets to test QCD predictions: dead cone effect

) Dead cone: suppression of small angle radiation for heavy quarks.
“““““““““ — Fundamental QCD effect never observed at colliders directly

J. Phys. G17, 1602-1604 (1991).

ratio of D0-tagged / inclusive jet distributions
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1.2
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For both inclusive and charm jets:
- lterative declustering with C/A - access to each splitting
* Fill a Lund plane with 6, kt of each splitting
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IIIIIIIEIIIlIIIlIIIlIII

D°- tagged jets / Inclusive jet
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* project in 6 } .
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. . . . . O_I |1 | 1 1 1 I 1 1 | | 1 1 I 1 1 1 I 1 1 | | 1 1 I | 1 1 | [ 1 1 I |1 I_
—Evidence of suppression of small angle radiation for DO-tagged jets 1 12 14 16 18 2 22 24 26 28
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