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ALICE detector during Run 2

Central barrel: silicon inner tracking
system (ITS), gas TPC, EM calos. -

Measurement of charged-particle jets e
(ITS + TPC) and full jets (ITS + TPC + EMCal) T

High-precision spatial and momentum
resolution, ideal for substructure "“~~~t i

measurements, plus strong PID capability e

Measurement of tracks with pt > 150 MeV/c —
study low-pr tracks at LHC energies

Great for low/moderate-py (< 150 GeV/c) jets at mid-rapidity
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ALICE data (so far...)
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compiled by: Yaxian Mao, Hard Probes 2020

* Of those, 26 are published jet

* The large integrated luminosity in
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* As of May 2021, the ALICE

Collaboration has 306 physics
publications published in
refereed journals

measurements (link)

Run 2 allows precise new
measurements and new
observables

(B

ALICE


https://alice-publications.web.cern.ch/publications?title=jet&field_draft_pub_date_value%5Bmin%5D=&field_draft_pub_date_value%5Bmax%5D=&items_per_page=50
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Jet substructure

» Tagging jets of particular origin

* Boosted objects (Higgs/BSM searches: H — bb) 1

* Quark vs. gluon jets b\ /

b \ / \ /
\¢- - -
g 5 Rob 5
mass drop filter

* Testing fundamental QCD (perturbative vs. nonperturbative)

* Probing the quark-gluon plasma in heavy-ion collisions

[11 J, Butterworth, A. Davison, M. Rubin, G. Salam
Phys. Rev. Lett. 100, 242001 (2008)
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.100.242001

Pb-Pb collisions: Quark-Gluon Plasma (QGP) %

ALICE

 Strongly-interacting fluid believed to form in heavy-ion collisions
* Modifies jet interactions and reconstructed observables

—— * Jet quenching (picture on right) E
Relativistic HCGVY-IO” Collisions particle distributions . ' T1
made by Chun Shen Kinetic * Momentum broadening
— Hadronization b I
Initial energy
density . ® A
3 * Open questions:
i 3 * Lumpy or smooth?
;  What are the d.o.f.? =
cou.s.< - * q/gfraction? o
merep e e Hadronization?
e uﬂ?gr:jum viscous hydrodynamics . ) FaCtor-‘ization
hamics yarody __ free streaming breaking? \/
collision evolution
t~0fm/c tT~1fm/c T ~ 10 fm/c T ~ 101 fm/c ° .. ;
Salvatore Aiola

ET2<ET1 : Yale University
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Recent ALICE pp jet substructure measurements
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Generalized jet angularities (with and without grooming)

Inclusive jet Lund Plane: https://alice-figure.web.cern.ch/node/18640

First direct observation of the dead-cone effect: Nucl. Phys. A (Jan 2021) 121905
Groomed z; and R, (Soft Drop & dynamical grooming): ALICE-PUBLIC-2020-006

First measurement of D°-tagged Soft Drop Zg/Rg/ngp: ALICE-PUBLIC-2020-002

Jet-axis differences: https://alice-figure.web.cern.ch/node/19522
Fully-corrected N-subjettiness in pp and Pb-Pb: CERN-EP-2021-082
Inclusive/leading subjet z,.: https://alice-figure.web.cern.ch/node/19990

Using ML to reduce jet background: https://alice-figure.web.cern.ch/node/16909

We will overview a subset
of these new studies
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https://alice-figure.web.cern.ch/node/18640
http://dx.doi.org/10.1016/j.nuclphysa.2020.121905
https://cds.cern.ch/record/2725572?ln=en
https://cds.cern.ch/record/2719005
https://alice-figure.web.cern.ch/node/19522
https://arxiv.org/abs/2105.04936
https://alice-figure.web.cern.ch/node/19990
https://alice-figure.web.cern.ch/node/16909
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Generalized jet angularities ALICE

* Substructure observable dependent on pt and angular distributions
of tracks within jets

L, ~L. }

T :_Kl: ______ _.3 Tunable, continuous
1€ = pT l : AR »]et parameters for relative
L — | | weighting
pT ]et R

iEjet =

-|—> Constituent angle in (n, ¢) space

Constituent pr

* IRC-safe observable for k = 1, § > 0 = directly calculable from pQCD

* Each (k, f) defines a different observable capable of probing jet
structure and providing constraints on theory

e Can be further varied with jet resolution parameter R

A. Larkoski, J. Thaler, W. Waalewijn JHEP 11 (2014) 129

7
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https://dx.doi.org/10.1007/JHEP11(2014)129

Angularities: Preliminary results = (2 (M)

] i€jet pT,jet
bl & ng; ALICE Preliminary B=1 — .
o| 3 } o VS_502TeV  m B-15 1 ¢ Calculable way of probing the pt
s 18 Charged jets anti-k _:_ g:g E structure Of jets
© 16—|Ff 04||77 |<0.5 Sys. uncertainty =

1ab |eo <P < 30 Gev/cl PYTHIA8 Monash2013 ]

12__+ (ungroomed) 1 e Distributions shift to the left for
100 | _ higher (3, 'pT]et, and R

1 :

6 1 * Reasonable consistency is seen

4t ' with MC predictions

21 e Residuals become even smaller with

Soft Drop grooming

* PYTHIA shower + fragmentation
function model works in this regime

Preliminary figures are publicly available here:
https://alice-figure.web.cern.ch/node/18014
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https://alice-figure.web.cern.ch/node/18014

Comparing angularities to pQCD predictions with SCET a:é&

* Theoretical predictions for parton jets by F. Ringer & K. Lee (LBNL) [
with Next-to-Leading Log (NLL) resummation

* Apply a “forward folding” procedure to correct for multi-parton
interactions (MPI), hadronization, and charged jets

* 2D folding with pt et and Ag axes; followed by bin-by-bin scaling for MPI

Parton-level | Forward folding | Charged hadron- | MPI scaling & renorm. Charged
pQCD prediction »| level prediction, » hadron-level
at NLU no MPI prediction

* There is additional model dependence introduced, which we address
by repeating the folding procedure with both Herwig and PYTHIA

21 Kang et al. JHEP 1804 (2018) 110
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https://arxiv.org/ct?url=https%3A%2F%2Fdx.doi.org%2F10.1007%2FJHEP04%25282018%2529110&v=2dd9a81e

pQCD predictions with SCET (R = 0.2, 8 = 3)

5 %<Q 22F @ ALICEpp
© 20 - Sys. uncertainty
ko) r
I 18 - B NLL ® PYTHIAS
16 - | NLL ® Herwig7
14 :_ NP region ch
o gﬁ <A/ (pT,jet R)
12

. 2@
10 97 o F

NP region
A, resten

ALICE Preliminary
pp Vs =5.02 TeV
-k, jets, R=0.2

anti

40 < pih <60 GeVic |

|7 I<07 p=3

jet

(no grooming)

e
| 1 1

o N b~ OO O
I III

0.25
A

ALICE

* Nonperturbative-dominated
region is large for some
distributions (skewed left at

hlgher'B) (we use A = 1 GeV)

NP '
25" N A/ (prjecR)

* Larger disagreements at low 4z

* Could be useful for tuning
Monte Carlo generators

J=t = z (pT,i )(ARjet,i>B
. pT,jet R

i€jet

Smaller R, larger [, lower pT]et - nonperturbative-dominated reglme‘
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pQCD predictions with SCET (R = 0.4, § = 1.5) %

Sliat6l @ Aucep ALICE Preliminary
© 14 - Sys. uncertainty pp Vs =5.02 TeV
Ny [ — NLL ® PYTHIA8 anti-k- jets, R =0.4
2t  Nuworemir  [60<pd <80 GeVic]
- NP region
10__g """" Ay <ALy, R) |77Jet|<05 p=15
g L& (no grooming)
") .
6 -_Zd E Akj:l — pT,i ARjet,i
[ e\ poT PTjet R
4 /[ A i€jet €
2 -
O i 1 E ] 1 | ] ] ] ] | ] 1 |V : I"' | ,,,I ] T T S
0 0.1 0.2 0.3 04
/11(=1
B

* Nonperturbative region decreases
at larger R and higher pTJet

* Parton-to-hadron response
becomes more diagonal = less
fragmentation model dependence

e Consistency of the shape must be
considered only in the
perturbative region, where we
find that agreement is good

Larger R, lower [3, higher pT]et —> perturbative-dominated regime

E.D. Lesser 2 Jun 2021
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Inclusive jet (primary) Lund Plane

* Triangular diagram populated by
each primary splitting after
Cambridge-Aachen reclustering

Ink,

(b)

LUND DIAGRAM

* Axes are related to angle and pr:

JET
g

secondary
Lund Planes

A=Ay =V Ve — V)% + (g — Pp)? N

Ink,

ki = prplap

(b)

* Not generally IRC-safe;
perturbatively amenable for

PRIMARY LUND PLANE

(c),

In1/A

kt > AQCD

In1/A

Ink,

Ink,

ALICE
(b)
@ =)

(b)
)
% In1/A
()

In1/A

Dreyer, Salam, Soyez JHEP 12 (2018) 064



https://dx.doi.org/10.1007/JHEP12(2018)064

Inclusive jet (primary) Lund Plane

lllustrates branching phase space ALIGE Preliminary

Charged-particle jets anti-k; R =0.4

(B

ALICE

O
o

Has been also measured by Pp Vs =13 TeV Myl < 05{20 <P, <120 GeVic]
ATLAS [/] at h|gher Jet DT 15 0.4 0.35 0.3 0.25 0.2 0.15 0.1
<l ettt 1 — 1
(> 675 GeV/c) = -
©) ]
A ;|_ 1 ]
Primary Lund-plane regions = E
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In(k¢/ GeV)

Large nonperturbative
effects at large splitting

o 0 -
Z angle and small kt L
= R
3 05
Ky _NEE
> % I
Co/// L
_1 | | | I 1 1 1 I 1 1 1 I 1 1 1 | 1 1 1 I 1 1 1 I 1 1 1
2, 0 0.2 0.4 0.6 0.8 1 1.2
=3 InN(R/AR)
%\ non-pert. (small k¢)

P

In(1/A),

1.4

171 Phys. Rev. Lett. 124, 222002 (2020)
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https://dx.doi.org/10.1103/PhysRevLett.124.222002
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Comparing Lund Plane projections to models

e Slight tension seen with some models in different regions of phase space
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First direct observation of dead-cone effect

* Radiation is suppressed within an angle mg/E; = radiation should be ) e

Suppressed for heavy flavor quarks 13.37 0.30 0.25 0.20 0.17 0.14 0.11 0.09 0.07 0.06 0.05
. IIIIIII|III||||IIIIllIIlIITlIIIlIIIlIIi

ALICE Preliminary

o kT>2*AQCD

AQCD =200 MeV/c

. . 1.6 pp Vs =13 TeV
e Reconstruct Lund Plane for inclusive E charged jets, antirk, =04 O K> Aco
. 1.4
and D'-tagged jets i, <08 o k> Mg 2

—

* Project onto the angular axis, and

lIIllIIlllIIIlIIIlIII

D’- tagged jets / Inclusive jets
N

take the ratio D°-tagged / inclusive 0.8 . )
0.6 : :
: | g
. . e . . . 0.4 1 =1
* Significant suppression is seen, and is A — .
0.2F " Tme S -

enhanced at lower E.,diator

b=z E <15 GeV

Radiator

III|III|I\I|III|III|IiI|II\llllllllllli

12 14 16 18 2 22 24 26 28
Nucl. Phys. A (Jan 2021) 121905 In(1/6
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http://dx.doi.org/10.1016/j.nuclphysa.2020.121905
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P T,subleading

Groomed jet z, and R, X

P T,leading +p T,subleading ALICE

Rgz\/Ay2+A(p2
* Recluster jet into ordered tree
using Cambridge-Aachen algorithm

* Trim branches, using one of
two different algorithms:

 Soft Drop grooming 3!
* Removes soft, wide-angle radiation

' ARyp\"
Soft Drop Condition: min(pry, pr2) > Zeut < 12)

PT1 + P12 Ry

* Dynamical grooming 4
 |dentifies the “hardest” splitting

e |IRC or Sudakov safe

“Hardness”:

1 0:\"
(@) — = (1 — 2. N i
" prT iECIII}%steq. [ZZ( ZZ)pT’Z (R) ]

4 Mehtar-Tani et al. Phys. Rev. D 101, 034004 (2020) .

381 Larkoski et al. JHEP 1405 (2014) 146
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http://dx.doi.org/10.1007/JHEP05(2014)146
http://dx.doi.org/10.1103/PhysRevD.101.034004

(1/N,y)) dN/dz,

First measurement of z,/Rs/ngp in DY-tagged jets %

ALICE
e Reconstruct D° mesons through D® — K~ n* decay channel

 Calculate substructure observable in signal and both sideband regions

6,= RyR
0 01 02 03 04 05 06 07 08 09 1

: T ‘ T T | T 1T | T Iv_l| T T | L1 W | T T | T TT I_ m@ : ALICEP|| ‘I.| |.| | TTTT | T |v! | |1|:|3|-r| IVI T | TTTT | TTTT | TTT I: . Apply statistical

- ALICE Preliminary, pp, Vs =13 TeV 0 4 © | reliminary, pp, Vs = e 0 _]
9 oD’-tagged - =< 6 o D-tagged .

- charged jets, anti-k;, R=0.4 Binclusive % | charged jets, anti-k;, R=0.4 B inclusive i Su btra Ctlon tO
8H jetch —] . = jet ch - .

- 15s€:T <30GeV/c,‘njet|S0.5 > 5;155;[::UT <SOGeV/c,‘17]_et‘ <05 B Obta|n the
79 <p; <30GeVic, |y, <0.8 1 2 - S<p; <30GeVic, |y, <08 i

- plde ek > 5.33 GeVle 1 = [P >533GeVic - measurement for
6—_Sc;ft Drép (25 =01, F=10) = 4| Soft Drop (z,,, = 0.1, 8 = 0) — “" ”

: e = 01, - ure” signal
5 + - i % - P 5
N = 3 | % < * Any differences
3t ! E I $ 1 probe influence of
2= i .- ; 1 heavy quark mass
1 ¢ 3 . 1 and parton flavor

Evvaaslisaaliaggilisralerralsqsrlsrsalesid 0 ke Lo b v b v v b g g o .
01 015 02 025 03 035 04 045 05 0 005 01 015 02 025 03 035 R0-4 of the _]Et

Z
g g

ALICE-PUBLIC-2020-002



https://cds.cern.ch/record/2719005

First measurement of z,/R,/nsp in D°-tagged jets

(1/N.,) dN/dng,
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ALICE

* ngp is the number of splittings
which pass the Soft Drop
grooming condition

 Follows the hardest branch

« D% tagged jets have fewer
splittings than inclusive jets

* Consistent with quark jets
being harder with fewer
emissions than gluon jets

ALICE-PUBLIC-2020-002 18



https://cds.cern.ch/record/2719005

Choosing grooming settings

* Mistagging of the primary splitting
occurs in jets in heavy-ion collisions
due to the increased background

* Higher values of z.,,; = 0.2 (Soft Drop)
and a — 0 (Dynamical Grooming) 0
increase the tagging purity in high- | %”"
background environments [°] I

PP B pp + thermal
Soft Drop ze,t = 0.1 eut AR —— PYTHIA
CA reclustering Ry —— Background

pr,jet = 49 GeV/c

_LM
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I Mulligan, Ptoskon Phys. Rev. C 102, 044913 (2020)
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https://dx.doi.org/10.1103/PhysRevC.102.044913
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corrected groomed jet observables, and enabled the first measurement

of 9 in Pb-Pb data

o)

and R, in pp compared to Pb-Pb

* By using stronger grooming conditions (z.,+ = 0.2), ALICE measured fully-

Sy
(]
£
™| +
Q9
5
o)
o
&l 1.4
o

ALICE Preliminary

ISy = 5.02 TeV

Charged jets anti-k;
R = 02Inl<07
60<p h ot 1280 GeVic

Soft Drép z,,=0.2, f=0

pp AA
Frogeg = 0-89, foh =0.88

® pPp
m Pb-Pb 0-10%
Sys. uncertainty

[ mm JETSCAPE, MATTER+LBT (Prel.)
mm Caucaletal., 75<p

[ ==Qinetal,

Pablos etal., L, =0

<100GeVic  _ pahiosetal., Ly, =2/nT ]

Chien et al., 100 < pT et , <130 GeV/c

90<p

Tiet ' <120 GeV/c [@Pablosetal., L=
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WTA

Jet-axis differences

Groomed

 Standard: anti-kt jet with —>

E-scheme recombination

Standard

* Groomed: apply Soft Drop
with different values of z.,: and [

M collinear radiation
X
 Winner-Take-All (WTA):

jet axis is given by its leading constituent

* Calculate the angular separation: AR ;s = \/Ayz + Ag?
* IRC-safe observable sensitive to soft radiation, TMDs, and PDFs (°!

61 Cal, Neill, Ringer, Waalewijn JHEP 04 (2020) 211
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https://dx.doi.org/10.1007/JHEP04(2020)211

First measurement of the jet-axis differences

ICE
* Slight tension seen between data and MC for standard versus SD axis

2 ¢ Standard-SD: z,,=0.148 = 0ff;"" = 0.969) 41 ¢ Standard-SD{z,,=03)8=1(f"*=0.985)_|
= D:‘“ 10" E  w Standard-SD: 2, = 0.1) = 1% = 0.995) 10 " 4 Standard-SD{z,, = 02)8 =1 =0g01) -
O - 4 Standard-SD: 7o, =0.14p =2 fﬂ:ﬁ = 0.995) 4 Standard-spdz.., = 01 |5 = 1 (= = 0 995) ® Sta nda rd d nd SD axes
© 103 B Standard - SF): Zo =01 ﬂ;B fi~" =0.998) Bl 103 - Sys. uncertainty < I I d
= izfsf:;\cse:\t/la;:gsh 2013 y PYTHIA8 Monash 2013 1 are St rong y corre ate
102 _ﬁ. HERWIG7 1 102 ; HERWIG7 -
: ALICE Preliminary ] . ALICE Preliminary ° See ms mostly
B R 1 10¢% T . :
10 S v - independent of
1L op 15 =502 Tev ] b is=502Tev 1 grooming parameters
" R=04 |1 <05 : - R=04 |7,|<05
- 60 < p. < 80 GeV/c 1 r 60 < P & 80 GeV/c .
107" ¢ Charged hpajlrtlcle jets anti-k; 3 107" Charged hpatlrtlcle jets anti-k- E o W| ” be useful fo r
| | | | | 7 | | | | |
<1 AL — 145 — .
ST 1/ | ™ 1 tuning MC generators
O I — —— D ey e —— .
0.8 -— . | 4 08 e - :
©14F ' 14r { * pQCD comparisons are
S= 1.2 | - 1.2 - .
SE | Pt —— L e coming soon!
T 08F T . 0.8r 5
0 0.005 0.01 0.015 0.02 0.025 0.03 0.035 0 0.01 0.02 003 004 005 0.06 0.07
AR .. AR

axis axis
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First measurement of the jet-axis differences

ICE
* Good agreement seen with MC for a wide range of SD parameters

% 103 B ¢ \?\;_T_nAda;dD-_ WTA_ o m ot _ 069) | 3 ¢ Standard - WTA ]
% % : WTA - SD- z::=0:1 B=1 fgt :0:995) 10 : : wmz ;::::g; : E:Eiata:g:gggi ® WTA and Standard/SD
o ¢ WTA-SD =01 5= 3|12 - 0 508 : WTA - SD} 70, = 0.3 5 =1 (F{"" = 0.985) ] axes are less strongl
— 2 L .. unce|: ai(;:t L ’ _ N Sys. uncertain B
= 10 g giTHIAS I\t/longsh2013 102§ PiTH'As 'V'O”;,Sh 2013 : o y
- MERWIGT I : aligned/correlated
10 & “:‘\\ prEETEImnEY 4 o r\iiie”mmaw : * pr is distributed more
C Ry, ] E * 3 T
B —_— | ~ : broadly within the jet,
- pp /5 =5.02TeV — | Cppis=502Tev \ rather than collimated
| R=04 |7 |<05 ] " R=04 |5 |<05 —— | ing| .
10-1L 80 <P, <8O Gevic 1okt | 60<p__ '<80GeVic ] along a Singile axis
Charged partlclejets anti-k; Charged partlclejets anti-k;
gg}-gj ¢ i 1;: o B i * PYTHIA and Herwig
©l}— ' ] ' | A | .
T s 1 1! m,_,,»,__:_ ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1
W i T L = | reproduce this trend
M 14F 14F ' -
s= 121 0 {1 1.2t } .
S8 e by 1 #‘r--g-i‘i— ----------------------------------------- * Note: every curve uses
=0l T ' - = s the same sample of jets
0 0.05 0.1 0.15 0.2 0.15 0.2 P J
ARams ARaxis
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ALICE

Measurement of subjets

. _ _ . . ch subjet
* Reconstruct inclusive jets with radius Pt
: : . Iy = .
R, then recluster using anti-k1 with p%hjet

smaller radius r

* Can either study inclusive or leading subjets
q/g modification in Pb-Pb?

 Sensitive to jet quenching effects from
the hot, dense QCD medium formed in
heavy-ion collisions

9\

A/SNN = 2.76 TeV

L R=04

pTzl()OGeV
| | | m:5.02TgV .
0.01 0.1 1 0.01 0.1 =~ 1

 Test of universality of jet functions:
compare extraction of ;. y.q4(2) to

Jmed(z) from Ryp 18
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New subjet measurements in pp

* Reasonable agreement is observed with respect to MC generators

8|%‘; 16~ ALICE Preliminary : H 8\.3 10° - ALICE Preliminary .

5 - pp Vs=5.02 TeV Leading . - pp Vs =5.02TeV <N ;2 >=48
<~ 14 Charged jets anti-k; subjets 1—‘5— - Charged jets  anti-k; Nsrauzbjoe_t; P
T R=04 | n_etl <0.5 ] R=04 In 1<05 < Nsupjets > = 2-/ |
120 80<p.  '<120GeVic 1 102k 80<p_ <120 GeVic . -
! T, ch jet - E T, ch jet Inclusive -
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Modification in Pb-Pb collisions? %

10F
- ALICE Preliminary
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Sys. uncertainty

i n
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e
m
Q ) ] | ] | ]
oo — JETSCAPE
f < 1.5F == \edium jet functions -
1 L e ———— e - - ]
0.5 .
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Zy
ALI-PREL-490655
E.D. Lesser

ALICE

* Hardening at mid-z,. could point to
quark/gluon fraction modification

* Soft radiation enhanced at small z,
— competing normalization effect

— Quark
Gluon Q — 91.2 GeV

> Jun 2021 Neill, Ringer, Sato arXiv:2103.16573 26



https://arxiv.org/abs/2103.16573

e Used for tagging 1- or 2-pronged jets

suchas W - gqg or t > W™b

* Originally designed to tag boosted decays

* Ty — 0 means correlation to N subjets;

Ty — 1 means no strong correlation and

suggests at least N + 1 subjets

* Low values of 7 /Ty_1 are used to

discriminate N-prongness

* T, /7, is peaked at intermediate values

— pp jets are found to be mostly

single-cored, as two hard substructures

are not well-separated and defined

E.D. Lesser

arXiv:2105.04936 [nucl-ex]

2 Jun 2021

N

1IN"® dN/d(z,/7,)

Data / MC

Measuring the N-subjettiness in pp

5

— Anti-k; charged jets, R =0.4
- 40 < pg}et <60 GeV/c

— k; reclustering

m ALICE Data =
e PYTHIAG Perugia 111
» PYTHIA8 Monash

= =21
——

-~ N w O
TTTT

ALICE
— R ZPT,k minimum(AR| x,ARo g, ..., ARN k)
Jet k
T T T [ T T 1
6 ALICE
- pp Vs=7TeV
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yd(z,/7.)

7,/ 7,
recoil

d(A

Data / MC
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Fully corrected N-subjettiness in Pb-Pb

ALICE

 Using the semi-inclusive hadron-jet recoil technique ! for the first
time in a substructure measurement (CERN-EP-2021-082)

- ALICE

- |t — Ap| <06

T T T T

- [T7{(15,45) - T1{8,9}

~ k;reclustering
self normalised

T T T T

- 0-10% Pb-Pb |5, = 2.76 TeV
- Anti-k; charged jets, R =0.4
m ALICE Data

e PYTHIAG Perugia 11
L 40 < pih_  <60GeVic 4 PYTHIA8 Monash
- je

T T T T

:*:

{I\II{IIIIII\I‘IJ{I‘IIII

ﬁ

0.6

0.8

7,/7,

-~

3 \2/— include jets in backwards region
! \ \
1 \

\
! = /— repeat for jets with a
- £ lower pt hadron

.
h%> 15 GeV/c l/
8 > pr > 9GeV/c

“signal” “reference”

* Reduce contamination from combinatorial jets
via requirement of a back-to-back high-pr
hadron, then subtracting the observable shape
from a reference Trigger Track (TT) bin

B1JHEP 09 (2015) 170 28
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Conclusions ALICE

* ALICE has many new and developing analyses with novel
comparisons to first-principles pQCD predictions
e Stay tuned for new upcoming articles on the arXiv!

* Folding approach to nonperturbative corrections can be used to
constrain theory and Monte Carlo hadronization models

* Some new approaches to mitigating large backgrounds which appear
in heavy-ion collisions

 Comparing measurements with and without
grooming allows an approach to
study soft effects

* Grooming settings must be chosen in pp to
maximize calculability and Pb-Pb comparisons

a0
90
s
%
......
%y
do
a0
a0

figure from Kyle Lee
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Backup
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ALICE

30



Zz and R with Soft Drop grooming

* Comparisons to PYTHIA show stronger modification with larger

E.D. Lesser
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First-ever measurement with Dynamical Grooming
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Choosing grooming settings

* Soft Drop: higher values of z.,; = 0.2 increase the leading branch
tagging purity in high-background environments !

B
pp eut ARy pp + thermal
Soft Drop z¢,: = 0.1 Ry —— PYTHIA
== Background

CA reclustering
pr,jet = 49 GeV/c

l.//,.// ,/‘./

* Dynamical: same is true for lower a — 0

figure: J. Mulligan, LBNL

a—0 hardest z 2,y R € 4mCr —
a=1 hardest kr Ink, ~ — \/a 2i(1 — z;) pr.i (é)
a="2 smallest t Ink(Rio) ~ — Va

I Mulligan, Ptoskon Phys. Rev. C 102, 044913 (2020) .
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Using ML to reduce jet background 19! ®

ALICE

* May allow studying jets with lower jet pt and larger R than before
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