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Standard Model
HIghlights

* Only a few selected topics shown here



Standard Model at LHC
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Cross Sections

Yi Chen @ Bormio 2018
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ATLAS-STDM-2014-18: 1701.07240

W Mass Measurement
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ATLAS-STDM-2014-18: 1701.07240

W Mass Measurement
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Incredible work in understanding the detector
and controlling systematics
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CMS-PAS-SMP-16-007

Weak mixing angle

Measurement of the mixing angle using forward-
backward asymmetry of Drell-Yan events (full 8 TeV)

CMS Preliminary 18.8 b (8 TeV)
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CMS-PAS-SMP-16-007

Weak mixing angle

Measurement of the mixing angle using forward-
backward asymmetry of Drell-Yan events (full 8 TeV)
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Multl-Boson Productions
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ATLAS STDM-2016-03: 1711.02692

Jets
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Demonstrates excellent capability for jets in LHC
Allows to constrain PDF
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CMS-PAS-SMP-16-008

Strong coupling constant

4

1
Determination of ag from jet cross sections
. _CMS Preliminary _
¥ B e Ratio of 3-jet and
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e wwma e e o s (Mz) = 4115018 0632
w
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ATLAS-STDM-2016-10, Eur. Phys. J. 77 (2017) 872

Strong coupling constant
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TEEC: Energy weighted angular distribution of jet pairs
ATEEC: forward-backward asymmetry of TEEC

Sensitive to agat NLO — precision test of pQCD

TEEC: ag(myz) = 0.1162 £ 0.0011 (exp.) T5-9555 (scale) & 0.0018(PDF) £ 0.0003(NP)
ATEEC: ay(mz) = 0.1196 & 0.0013(exp.) 100054 (scale) £ 0.0017(PDF) % 0.0004(NP)
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CMS-SMP-15-003: JHEP 10 (2017) 131
ATLAS-STDM-2014-17: Phys. Rev. D 93, 052003 (2016)

Jet Charge
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Jet Substructure

Grooming: Clean up soft component of the jets
and Isolate the hard structure

subjet

b 4
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Jet Substructure

& D

o Soft drop / mMMDT algorithm: sequentially removes
subjets with small momentum fraction

e Fat grooming on momentum fraction
(Zcut — 01, B — OO)

Grooming allows to remove soft
component that is harder to model

b 4
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ATLAS-STDM-2017-04: 1711.08341
CMS-PAS-SMP-16-010

Jet Substructure
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Top measurements
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Top mass

September 2017
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Heavy lon Highlights

Mostly CMS results
For overview of ATLAS results:
Laura Havener, 17:45, 2018 Jan 23



CMS-HIN-16-021: 1710.09355

Data collected in CMS
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3
A lot of data accumulated 10 1010 10°
Vs\y (GeV)
Allows precision measurement of heavy ion physics
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Centrality: 0% = head on
100% = grazing
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Hot QCD
medium
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CMS. | CMS Experiment at LHC, CERN

v | Data recorded: Sun Nov 14 19:31:39 2010 CEST
— \ Run/Event: 151076 / 1328520
1 Lumi section: 249

Jet 0, pt: 205.1 GeV

Jet 1, pt: 70.0 GeV

Yi Chen @ Bormio 2018 | 25 2018 Jan 26



Some questions

How does the
medium evolve?

Do we see similar
phenomena in smaller systems?

o+Pb, pp

Yi Chen @ Bormio 2018

How do high energy
energy”?

objects lose

What

about initial state?

Can we say something about the

Any interesting new
phenomena’”

nuclear PDF?
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Vlieasurements

Particle

Single .
correlations

hadrons

Quarkonium

Ultra- Chiral

peripheral

c magnetic
collisions

effect
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Nuclear modification factor

Modification on particle spectra in AA collision is
characterized by the nuclear modification factor Raa

doaa/dX
Ncollisions dapp /dX

Raa =

Ratio of spectra between what is observed in AA and
what Is seen in pp, scaled by number of expected
binary nucleon collisions

b 4
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CMS-HIN-15-015: JHEP 04 (2017) 039
CMS-HIN-16-001: 1708.04962

Nuclear modification factor

& iy
27.4 pb™" (5.02 TeV pp) + 530 ub™ (5.02 TeV PbPb) 5 27.4 pb™" (pp) + 35 nb™ (pPb) + 404 ub’ (PbPb) 5.02 TeV
B - ' TTT | I I T T TTT | I I T T TTT | I I T T
B [ m | D°+D° L |
1.6:— CMS e charged hadrons - Il R, [ T, uncertainty CMS
1 aF [ ¢ |Blyl<24 5 - [ Ru, [ T,, uncertainty ]
T nonprompt Jhp (2.76 TeV) 'S ’ 5_—h] | <1 [ pp lumi. uncertainty B
1 oF _ + 16<lyl<24 S Y e _
et TAA and_ lumi. * lyl<24 g L _
= uncertainty = N |
< 1__? """ g L -
< - gyl O
OC o8 ' 5 I 7]
. g i ]
0.6 - L 1
- g B i
0.4 S 0.5 —
. . lyl < 1 zZ B ]
0.2 Cent. 0-100% i ]
O_I 1 | 1 1 I I | | 1 1 11 1111 | 1 1 — 0-1 Ooo/o —
1 10 102 O Ll 1 | L1 |

1

p, (GeVIc) b, (GeV)

In PbPb, above ~10 GeV Raa seems to converge
Electroweak objects are not modified on the other hand

A 4
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CMS-HIN-16-008: 1706.05984

Quarkonium

Increasing amount of suppression is observed 15
for higher mass states —>
sequential melting vs. recombination

x10° pp 28.0 pb™ (5.02 TeV) «10° PbPb 368 ub™' (5.02 TeV)

c\/j-\ 1 8 __I T T 1 | T T T 1 | T T T 1 | T T T 1 | T T T 1 | T T 1 I__ c\’l\ E T T T 1 | T T T 1 | T T T 1 | T T T 1 | T T 1 | T T T 1 E
‘;’ 160 ﬁ p"* <30 GeV/c CMS | CS" 4.5 ﬁ p!* <30 GeV/c CMS - ZS

[o)) n ly" <2.4 —a " <2.4 E

O 14 - pt >4 GeVic ] O - pt >4 GeVic PbPDb .

™~ C T pp 7] e 35 - 'K} CT t 0-100% ¢ T(?:aa.l fit -

o 12r ¢ Data i o - ent. o C Signal .

:’ 10 - — Total fit _: :/ 3 5 n -.-.Background _E

(7)) B 4 i (7p) 25: :' “‘ "N Pp =

fd L . fd -

GC) N ‘ ] CIC) of AR -- Overlaid 7

> ar 1 > .

| R PO I TS ‘\‘::I | ‘la‘t T I::"L 1 | N Lol | N ] O - | D PO | ,II | IE:"J.\“::‘IE("’L oy O N | l | S T | I | T I ) I | .

8 9 10 11 12 13 14
2
m,, (GeV/c)
L
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Quarkonium

ATLAS-CONF-2016-109

)
Increasing amount of suppression is observed 15
for higher mass states —>
sequential melting vs. recombination
3 10°F 130<p <170Gev  ATLAS Preliminary
E - lyl<1.5 PbPb \[s,,, = 5.02 TeV, 0.42 nb™ - ZS
."E Prompt y(nS) E
L 3 B Non-prompt (nS) ]
10°E Bkg
t f 3S
26 28 3 32 34 36 38 4 42
m,, [GeV]
L
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CMS-HIN-16-008: 1706.05984
CMS-HIN-16-004: PRL 118 (2017) 162301

Quarkonium

& )
PbPb 351 ub™, pp 28.0 pb™ (5.02 TeV) . PbPb 368/464 ub™, pp 28.0 pb’! (5 02 TeV)
< e B B L o 1.6 T
:5\_ 1.4 m Iyl<1.6, 0-100% CMS % Pl <30 GeVie CMS I :
~2 : o _ NS 1'4: y"l < 2.4 Krouppa and Strickland
a‘)\ 12__. 1.6 <lyl <2.4, 0-100% _| E/ : 2__ p:_>4GeV/C 4 vy/s = 1 I _
& B Prompt onl —~ T 4n /s =2 -
E prony n 47 /s = 3 T
= 0 N AR T
2 :_ 95% CL E El Emerick et al. - :
&% 1 Tg08 } v 95% CL T
< o6l 4 =06 $ -
o T ] @ - T & ]
@ 0.4 J# 4 = 04p % L% % T
2 H 1 & Tr ]
0.2 ] o 0.2 - .
- & - T ]
: | | | | | ; O||||||||||||||||||||||||||||||||||||||||__ ]
Oo 5 10 15 20 5 0 0O 50 100 150 200 250 300 350 400
pT (GeV/ C) Npart
Strong relative suppression observed for 25 states
compared to lowest mass 1S state for J/psi and Y
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CMS-HIN-16-008: 1706.05984

Quarkonium

Yz B
PbPb 368/464 ub™, pp 28.0 pb™ (5.02 TeV)
% 1_6_I T T | I'T TT1 | I'T TT1 | ' T 1T | I'T TT1 | I'T TT1 | ' T 1T | ' T 1T | I__
— - p™ <30 GeVic CMS -
Ej—) 1'4:_ IyTWI <24 4 p
; 1.21 Py >4 Gevie 95% CL T ]
(O{J) 1: 68% CL
z :
=, 0.8F — -
o i 0-10% 1 X
i - 50-100%  30-50% i 8
= 0.6¢ T T
S’_’ 04: 10-30% T °
' : 1
o 0.2- —+ -
™M B )
; O__I_l (| | 1 1 11 | Y111 | 1 1 1 1 | | | | 1 1 11 | 1 1 1 1 | Y11 1 | I_
— O 50 100 150 200 250 300 350 400
Npart
No sign of Y(3S) so far in PbPb collisions
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ATLAS-CONF-2017-009
CMS-HIN-13-005: PRC 96, 015202 (2017)

Jet Raa

& N
pp 5.43 pb™' + PbPb 166 b’ (2.76 TeV)

I antik jets, | <2 * R=02  CMS ]
] anti-k, jets, n| <2 * 202 .
Jets are suppressed e TR
o ‘
No strong dependence  &s=* ~ -
on radius parameter iy e,
between 0.2, 0.3 and 0.4 .- T -

Et:t( 1.5; :nTth':,sRPLecIIIlIIIIeEI;y —*—ATLASI VS = 502 ITeV, this aInaIysisI Iob;l I<OI2°/1 ¥

—4- ATLAS, \[s,, = 2.76 TeV, arXiv: 1411.2357

e ' Raa roughly flat for
e 1 ] o 2 2 high Prjets in the
e \\ measured range

I I I I I I I I
0
100 200 300 400 500 600

I , Up to TeV! 7
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ATLAS-HION-2012-11: PLB 774 (2017) 379

Dijet Impalance

( Z‘X_’ 4 IIIIIIIIIIIIIII |IIII|IIII|IIII|IIII _III|IIII|IIII|IIII|IIII|IIII|IIII|IIII_ \
©° 1oo p 126GV 0-10 %! ATLAS 10-20 %

ﬂzss
3f EIPb+Pb

 [pp
A Eﬁﬂam

1

anti-k, R =0.4 jets

PT1

0.5

Z‘X_’ 4_||||IIII||||||IIII||||||IIII|IIII|IIII [
o 20-30%] |
T—‘23.5_- 1 F

3F

Imbalance measured

2F

with dijet events T

jet | gml“"3 Lol

p 2 Z‘X_J 4_ IIIIIIIIIIIIIIIIIIIIIII |IIII| IIIIIIIIIIIIIII |IIII|IIII|IIII|IIII|IIII
] ielke) [
i 40 - 60 % 60 - 80 %
a;, Y 2 35F ] \/ 276T \%
] TThie . s £ 2011 Pb+Pb data, 0.14 nb’

et 3 1 [ 2013 pp data, 4.0 pb™

Larger momentum imbalance f

observed in central collisions b bl
L , « [
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CMS-HIN-16-002: 1711.09738
CMS-HIN-15-013: PRL 119 (2017) 082301

V+Jet

CMS anti-k;jetR=0.3, pjTet > 30 GeV/c, W®l < 1.6, 'l < 1.44, pYT > 60 GeV/c, Aq)jY > 7—; Sy = 5-02 TeV, PbPb 404 ub™, pp 27.4 pb™

F [@ PbPb  Cent. 50 - 100% Cent. 30 - 50% } Cent. 10 - 30% Cent. 0 - 10% ]
12F 5 pp (smeared) 1 1 1 ]
1F
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jet Y jet, ¥ jet, ¥ jet, ¥
Xy = pT /pT Xy pT /pT Xy pT /pT Xy pT /pT

CMS Preliminary  \sy, = 5.02 TeV, PbPb 404 ub
\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\

Jet  Photon and Z ; ——
boson can be ) ‘4] 4 gl
used to tag initial sk ; B o

1_|Z> 0.4l q] aml,-elfT jetR=0.3 |
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parton energy 8 T

oo™ . o _ o
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More energy lost in central collisions e S
\ 4
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CMS-HIN-16-002: 1711.09738
CMS-HIN-15-013: PRL 119 (2017) 082301
ATLAS-CONF-2016-110

V+Jet

& _ N
CMS  anti-k; jetR=0.3, p‘Tet > 30 GeV/c, W®l < 1.6, 'l < 1.44, pYT >60 GeV/c, Ag_ >|%“ \Sy = 5.02 TeV, PbPb 404 ub™, pp 27.4 pb'™
- DEDh ent 50 _ 4000 Rl QeseaQ% . bnt. 10 - 30% 1 Cent. 0 - 10% ]
. — A R Rl N R O K R N R R AN RSN RS RS AN AR RN RRRN RN I
><%1 6:_ %2 Pb+Pb. 0.49 nb! JE ATLAS Preliminary ] T ]
= - '"Vf P 1t v ] I ]
2% = |F-—=rp26pp’ Jp20 <Py <80 GeV ; I .8°% :
1 3 - 1 5.02 TeV
= 04 =1oL[ ]PYTHA8 + Data 1k 3 T + ¢ ¢ © ]
0.4 % - o Overlay Ik : o I o » e ]
04 —0.8¢ o4 o 1F E 1 O .
3 o, JE 1 °Qg ]
q . 0-10% 3F R R Rl . it
0.4¢ - 0.5 1 1.5
C C jet, ¥
- o X, =p./p
C - Iy T T
O C | | |
=R L L LR LA CMS Preliminary sy, = 5.02 TeV, PbPb 404 ub”
X1.6:_ ___ — 1 \\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\\‘\\
g 3 IF E ® Z+jet, 0-30 %
S, A 1k _ 08l HIN-15-013
=1 -25 1k : L * B y+jet, 0-10 %
5 3 IF g I PAS-HIN-16-002

08;_ E; _; > >O.6} %‘ ¢H|JO V=2Zy |

p‘T’ >60 GeV/c -

V > i anti-k, jet R =0.3 |
r ~— 0.4 T _
0.4: 2 i q] p‘:t>30 GeVic |
o ﬁJ '13 M <1.6
L r 7 T
OF . 0.2 ¢ A¢jv>§n -
O § a ]
.L-] PY B
g

ol . o._ 0
el o
8 2

I\/Iore' S meLTAlLe re - o NS 002 04 06 08 T 12 14 16 1

Xy = PPy

A 4

Yi Chen @ Bormio 2018 87 2018 Jan 26




CMS-HIN-15-011: JHEP 11 (2016) 055

How are jets modified”

& iy
A, inclusive Leading jet shape anti-k; R=0.3, In <16
pp 5.3 pb™ (2.76 TeV) PbPb 166 ub™' (2.76 TeV) P, > 120 GeV, p > 50 GeV, Ag, > 5m/6
g pp reference PbPb cent. 50-100% PbPb cent 0-30%
(o
1088 CMS
1
10"
102 3 3
iR RS NSRS NS T lguu L L L ._..I. PR [ T T TR NN TR SR TR N S TR
0 02 04A06 0.8 6k - N
. —— PbPb/pp : NI
0.5 =p™<1 GeV - - NN
=Pr<1Ge &5 PLB 730 (2014) 243 | ;igss N
[ 1=pf<2Gev 2 4 '— AN
[ 2=pf<3Gev Yo o g QNN
B 5 <p<4Gev &% G g \;}5\\\1\\%
- 4Sptl’k<8GeV Z 2__ \\\\ \)%\ \\\\\ [ NN
" T \5: [ N\ \\\\\\: mi.é\
Bl p;>8GeV 1\,\_ w@g&rﬂ*&g N TR R L
%{W Totalp > 0.5 GeV . §§ §§ | | |
I J<2.4 O 2 0. 4 O 6 O. 8 02 04, 06 0.8
Ar Ar

Energy carried by charged particles around jet axis

A lot more low-energy charged particles at large AR

b 4

Yi Chen @ Bormio 2018 38 2018 Jan 26




exp(-1) to exp(-5) = 36.7%, 13.5%, 4.98%, 1.83%, 0.673%

CMS-HIN-12-013: PRC 90 (2014) 024908

How are jets modified”

§ B
T e e JER R
Relative suppression of moderate momentum tracks
g W NG an’ L] p1|:|rack/pjet
- |y
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ATLAS-HION-2015-04: 1706.02859

How are jets modified”

& B

14-_ATLAS  yr<te 1 LAmAs i LATLAS ]
o [ 45< p*' <60 GeV ] [ 60< p*<80Gev ] [ 80< pr'<110GeV '
L‘I:Q 1.2F 1 E 1 =
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L 4 F () ® ® 1 F e o o @
1 e o o . °1 [ ® o | ¢ e, )
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In p+Pb no signiticant modification is observed
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Jet Substructure

& D

o Soft drop / mMMDT algorithm: sequentially removes
subjets with small momentum fraction

e Setting 1: Angle-independent grooming on
momentum fraction (zcut = 0.1, 3 = 0.0)

o Setting 2: Stronger grooming at larger angle,
weaker grooming at small angle —> focus on the
core of the jet (zeut = 0.5, B = 1.5)

b 4
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CMS-HIN-16-006: 1708.09429

Jet Substructure

- T
Modification observed in both momentum
sharing between subjet and jet Mass

\(— 5.02 TeV, pp 27.4 pb”, Pb.P.b.‘fQ“. gp IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
I“ [w e | _; Zeut = 0.1

b e et e b= 1| B=00
u++*+ ---------- T R S . angle-
o i g independent

h

g —

01 02 03 04 05 0.1
Z

min(pr.1, pr.2)

g Wy 2

0.2 0.3 0.4 0.5 O 0.2 0.3 0.4 0.5 0 0.2 0.3 0.4 0.5
4 Z V4

There are more |ets with
imbalanced subjets
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CMS-PAS-HIN-16-024

Jet Substructure

dN

PbPb

Modification observed in both momentum

CMS Preliminary

anti-kt R = 0.4, In_etl < 1.3, Soft drop z = 0.1, =0.0, AR12 > 0.1

Centrality: 0-10% PbPb 404 ub ™ (5.02 TeV), pp 27.4 pb™” (5.02 TeV)

F 140 < Prjot < 160 GeV
& PbPb

a DO r,rOoO D A O
T T T T T

o

E \60 < Prjot < 180 GeV

W Smeared pp -

- 180 < Prjot < 200 GeV - 200 < Prjot < 300 GeV

sharing between subjet and jet mass

Zcut — 01

3=0.0

angle-

iIndependent

..and larger groomed mass

4
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Jet Substructure

CMS-PAS-HIN-16-024

h

Modification observed in both momentum

sharing between subjet and jet mass

CMS Preliminary

Centrality: 0-10%

anti-kt R = 0.4, Injetl < 1.3, Soft drop z = 0.5, p=1.5, AR12 > 0.1
PbPb 404 ub” (5.02 TeV), pp 27.4 pb"' (5.02 TeV)

30 r r
- 140<ijet<160 GeV . 160<ijet<180 GeV - 180<ijet<200 GeV - 200<ijet<300 GeV
25¢ = PbPb - - -
= : X Smeared F :
RN S 3 § E N
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D_GEJ 1%—#’%—...——.?‘—..#0#. o0 : ""L-'-o-_.__.__._—¢=
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0 0.2 0 cl)\/|1 / 0.2 0 0.2 0 1 / 0.2
g ij t g pT,j t 9 ij t 9 pTJGt

but the jet core Is (within uncertainty) not modified

Zcu’[ — 05
3=1.5

Jet core

4

Yi Chen @ Bormio 2018

44

2018 Jan 26



Collective behavior

h

"Ridge” Iin two-particle correlation

- Initial state
076 Tev I\ 0 80% (geometry/mteracnon). +
P N hydrodynamical evolution

. . * . P
b . s i

.

L4 . ‘o
. . -~
4 . . . Zo%

Jet peak

Fourier decomposition
(after subtraction)

f(A¢) = v, cos(nAg)
Observed in PbPb, pPb and high multiplicity pp

4

Yi Chen @ Bormio 2018 45 2018 Jan 26



CMS-HIN-16-022: 1709.09189
CMS-HIN-15-008: 1710.07864

Collective behavior

& iy
O VA2JAn > 2}l <2.4 4 v{6} Ml <2.4 O v4{SP}l <0.8
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Correlation between v, directly probes the initial state
SC(n,m) = (v;ivg,) — (va){vih)
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CMS-HIN-16-022: 1709.09189
CMS-HIN-15-008: 1710.07864

Collective behavior

f g i O VA2, A0l > 2}l <2.4 4 v{6} Il <2.4 O v{SP}l <0.8 h
Detal |ed analySIS C.MS. * Iv2{4}llnl<l2.f1 | _ .V2{8}.|n|.<.2'4 ...Vz{.LYZ}.ln.l <.2'4 IIIIIIII 2'.3 be (I.Db!ab 2'.76.TE.)V)
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Correlatlons Vﬂ for |arger n 3eV/‘(1:) pi(GeV/i)
% | linear vs. non-linear flow
LT G flow decorrelation
3 | || flow in small systems
503 p_ <3 GeV/
O-I = ISIOI I Né:jﬂ%e I I1EI>O IIIII - -l NEEI;WH - y N?rfgline

Correlation between v, directly probes the initial state
SC(n,m) = (v;ivg,) — (va){vih)
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CMS-PAS-HIN-16-003

Nuclear PDF

Nuclear PDF can be constrained with p+Pb collision

VS = 5.02 TeV p,,>20,p_,>30 GeV, A¢, , > 2n/3 pp 25.8 pb™ pPb 35 nb™
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Measurement of dijet pseudorapidity distribution
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CMS-HIN-17-002: PRL 119 (2017) 242001

Observation of top
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Chiral magnetic eftect

Strong magnetic field created in PoPb collisions

+. ! :
- @
P o

The magnetic field could induce electric current due to
chiral imbalance —> charge separation

Signature: different correlation between same sign and
opposite sign particles

A 4
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CMS-HIN-16-009: PRL 118 (2017) 122301

Chiral magnetic effect

We observe the signature we are looking for
x107° CMS x107° 65 55 AFf|>5b i Ceggamy(%)
5S 08 . 0.5 \Syy=5.02TeV CMS _|
e et I S A
0.5~ A 0 ALICE (I<0.8) PbPb S =276 Tev o | ® = pPb, ¢ (Pb-going)
>§\’,~ . I STAR((InI<1.0))AuAu g =200 GeV | >>\N : %] E] . o O Iszbq) o
i\'e'\o : g | :\l-e\'o 0 T Oog O O
&= 0 . :D oo ERE & -Ie-& : 5 O
;@5 : D ogo Oﬁo : @ : ;;5 I © ) O
\8/_05_ A Ofo CMSh —n|<16 il \cga/—O.S— . .O+O m = _
ST 5o ALICE I mI<16 ;; o 8O
Centrality (%) N;)rfgllne
The lack energy and collision system dependence
suggest that some other mechanisms also contribute
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summary

 |HC Run 2 is going welll We expect a lot more pp
collision data at 13 TeV by the end of 2018.

e Atthe end of 2018 another PbPb run is expected,
greatly increasing Iin statistics in both experiments

o Experiments have been performing very well and
produced huge range of results in standard model
and heavy ion physics

e EXxciting times ahead for heavy ion and standard
model physics in the next few years!
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Weak mixing angle

& T
Alre (A1) — 6a,04(8vvg — QqKDy)
b 16(v2 + a2) (v + a2) — 80,0qQqKDwm + Q2K2(Dy — T3/ M3)’
where K = 8v/27ta/GgM2, and Dy; = 1 — M2/ M?.
¥ |
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CMS Cross Sections

January 2018

CMS Preliminary
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@ 7 TeV CMS measurement (L <5.0 fb™)

@ 8 TeV CMS measurement (L <19.6 fb™)

@ 13 TeV CMS measurement (L < 35.9 fb™)
Theory prediction

% Z Z CMS 95%CL limits at 7, 8 and 13 TeV
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ATLAS-HION-2015-05: Eur. Phys. J. C 77 (2017) 379

How are jets modified”

& iy
Ratio of track ¢ | ATLAS E
fransverse momentum—"% < S Ph 0.10% -
distribution inside jet I8¢ 5 100 GeV
cone between PbPb 1-op% T :
and pp reference 14 - :
1.2 —I-_._;
. G R A -, = A
Relative suppression of 1 - :
moderate Pt tracks 08 :
compared to low Pt 1 2 4 10 20 40 100
p_[GeV]
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Grooming Profiles
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