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Introduction

Jet reconstruction

Jet energy scale and resolution

Jet measurements

* Inclusive jet cross section
« Dijet cross section
 Three to two jet ratio

« Jet mass and substructure
« KT splitting scales

« Dijet angular distributions

= Summary - Outlook
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Inner vacuum Tube
Tracker
Superconducting

Magnet

Muon Chambers

Hadronic Calorimeter (HCAL)

CMS
Magnetic field: 3.8 T
Pixels: a/pT~ 1.5-10pT(GeV)@0.005

Electromagnetic Calorimeter:
oE/E = 2.9%/NE(GeV) @0.5%0.13GeV/E

Hadronic Calorimeter:
oE/E = 120%/NE(GeV) @ 6.9%

Muon Spectrometer:
opT/pT = 1% for low pT muons
opT/pT = 5% for 1 TeV muons

Tile calorimeters

LAr hadronic end-cap and
forward calorimeters

Pixel detector
Toroid magnets LAr eleciromagnetic calorimeters

Muon chambers Solenoid magnet Transition radiation fracker

ATLAS
Magnetic field: 2.0 T

Pixels, Si strips & Straw tubes:
o/pT~ 3.8-10“pT(GeV)H0.015

Electromagnetic Calorimeter:
oE/E = 10%/NE(GeV)P0.7%P0.2GeV/E

Hadronic Calorimeter:
oE/E = 60-100%/\E(GeV) @ 3%

Muon Spectrometer:
opT/pT <10 % up to 1 TeV muons
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= Big thanks to the LHC accelerator department for the excellent performance!

CMS Integrated Luminosity, pp

Data included from 2010-03-30 11:21 to 2012-12-16 20:49 UTC

= 2010, 7 TeV, 44.2 ph !
— 2011, 7 TeV, 6.1 0"
= 2012, 8 TeV, 23.3 M '

Total Integrated Luminosity (b ')
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= Most of the measurements shown in this talk are from the 7 TeV running period
but some new results from 8 TeV are also shown

= Public Results twiki of ATLAS and CMS at:
https://twiki.cern.ch/twiki/bin/view/AtlasPublic

https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResults
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Physics Motivation

= The jet measurements are important

since they can be used to: % 1080 0 attes ana cns (7 700
N""‘ E [[] Atlas and CMS rapidity plateau
. . 0107_ E=] DO Central+Fwd. Jets
« Test the pQCD in an unexplored region coF/D0 Cantral dets
106_ [ H1
£ [ 2ZEUsS
« Constrain parton distribution functions 10°. =9 we
. . E [~7] BCDMS
(PDFs), differentiate between PDF sets, ;40 = zee
measure the strong coupling constant, ok T
study parton showering, initial and final : ,
. . 2 S
state radiation and many other effects 107y Soee
.-"
s~
» Better tune Monte Carlo generators i JmnlllHH‘ S
i | f—— ﬂ]ﬂ
- . . 10 = ! =
» Look for possible deviations from the PPN VIR S OUI EP VS SRR
Standard MOdel 10 10 10 10 10 10 10 xl
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CMS
« Particle Flow Algorithm combines all informatio
from several sub-detector systems
Individual particles are reconstructed with Parti
Flow Algorithm and then clustered into jets

=)

Towe
completejeiﬁ
(All the visible particles in the event)

HCAL+ECAL+Tracker info
1, et, y, it K* p, KO, #o,...

HCAL info
Charged and neutral hadrons

n

cle

ATLAS
» Clustering of Calorimeter

rs composed of ECAL

and HCAL energy deposits

ECAL info
e¥*, vy and neutral and charged hadrons

Anti-kt clustering algorithm
with R = 0.5 and 0.7 for CMS; with 0.4 and 0.6 for ATLAS

primary vertex

It is infrared and collinear safe, geometrically well defined, and tends to cluster

Silicon Tracker info
n, e%, and all charged hadrons

around the hard energy deposits
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Jet Energy Scale

{ TeV JEC at the 1% level 8 TeV

CMS preliminary, L = 47fb‘ Vs = 7 TeV

— 100 R RN T 10CMSprellmlnary, _16fb1 /s =8 TeV
S of .Total uncertainty 2 2 | .Total uncertaant ]
. 9 — Absolute scale — 9 Y-
= B : ] >, —Absolute scale
% 8 :Eﬂ?;“{:':t?z:..e E € g ~ Relative scale -
t sE *Pile-up NPV=S S -=-Extrapolation ]
g F et e E 5 7 = Pile-up, NPV=12 —
c BF avor 3 O =-Jet flavor ]
E Ti tabilit ] cC -
S 55 - lime stability 3 5 6 - Time stability ]
D Amtk ROSPF g ° Anti, R0SPF ]
: jet ] 4 h 1=0 =
3f 1 3 E
2 = o E
1 | 1 z
0 .....
0 1=r
GeV 1 OOO
p, (GeV) p, (GeV)
> 0.06—————————— —— P I B
% - Anti- k R = 0.4, EM+JES + in situ correction ATLAS Pre“m“’]ary— = - aﬂtl-k1 R = 0.4, LCW+JES + in situ correction ATLAS Prellmlnary_
5 0‘05-_Data2011 \5=7TeV, chﬂ 4.7 ] g 0'095_[)3:32012,3'3—.:8&\; E
§ E n=05 —d ;ot.altuncertainty E 2 0-08;_71 =00 [ Total uncertainty =
= B ] S = — Absolute insitu JES =
&0 0.04— ‘;\’;J'fﬁ oal — @ 0.07F -1+ Relative in situ JES E
- r . f“‘lle‘ I;.;bantc?e f = 0_06:_ «== Flav. composition, inclusive jets =
g C - gtm :ercal 'ra| ion (\»‘ n = o Flav. response, inclusive jets =
S 0.03x; =+ Single particle [ - S 0.05 «+ Pileup, average 2012 conditions —
Q C ] = ~ == Close-by jets, inclusive jets =
(o] [&] =
T 002 ] g 00 £
C . 0.03 —
oot Rn— S —— 0.02) .+
ET——CL Wt 3 0.01] e e
( U= LTI TE T ST PR TE T o T I.uu.mn'l_'i‘LJ'"" """" il 0-“"““':"""""- R LI TP e,
20 30 40 10° :2><102 10°  2x10° == S -
o [Gev] 20 30 40 102 2x10° 10°  2x10°

Pr 1GeV]
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i Jet Energy Resolution of Cyprs

\s=7 TeV, L.=35.9 pb' CMS
S total systematic uncertainty  PFJets
= i- =0. 0.25 - ‘ ———— - : :
= 0.3~ VIG tuih (term added (Agtgkﬁ]lz (;) 55) 7 %F - ATLAS Data 2010 Vs= 7ITeV Anti-k, R = 0.6 jets ]
A MC truth = o - EM+JES calibration ]
0] ® 02 —
= | —®— data | - ly /<08 .
a” 0.15/— g . Worapal < 08 ]
— — N
Lo2- - - 6 W -
' 0.1 LY —
~ —e— Bisector: Data 8 ]
I i - —m— Dijet Balance: Data | ® n
0.05F —©— Bisector: Monte Carlo (PYTHIA) —
— —2— Dijet Balance: Monte Carlo (PYTHIA) n
2 20F ¢ | E
Q I i T T LAl S
TN SO ARSI SIS UK S S :
- . @ g e eereeeererannnnarana s *- ..................... R V..
ol -20F -
Ol . L L 20 30 40 50 60 70 80 100 200 ( 300 )/4(20G 3;)0
2 (Ge
50 100 200 it
p, [GeV]
CMS: dijet asymmetry ATLAS: bisector method

Barrel Jet (in|<1.3) ‘f"’

\ 1 //

Probe Jet

A; ” \ fany n)
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Theoretical Tools b ¢

= Perturbative QCD calculations @ NLO
e NLOJet++/JETPHOX

. fastNLO E; nrs L/
= PDFs 8 '| ;
- CT10 E e 2l 0
- MSTW2008 < ' , ‘
. NNPDF2.1 N g

« HERAPDF1.5
«  ABKMO09, ABKM11

= Non-perturbative corrections for multi-parton
interactions and hadronization effects

» Parton showering effects (NLO Matrix Element MC
(POWHEG) with PS matching)

u],

= LO OCD Monte-Carlo generators
« PYTHIAG, PYTHIAS

« HERWIG++

« ALPGEN

+ MADGRAPH-
« MC@NLO

+ SHERPA

G.Mavromanolakis SM@LHC2013, 9-12 Apr 2013, Frieburg, Germany 9
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CMS simulation

predictions with nominal settings

1.45

Non-Perturbative C_erection Factor
N
n

O<ly _|<0.5

max

— iM)=1.01:23

—=a— Pythia D6T
—o&— Pythia 22
—=— Herwig++

[ Uncertainty (50%)

NP correction=

= NP corrections are derived from LO simulation and
applied to NLO calculation to account for:
*  Multi-parton interactions (MPI)
 Hadronization effects

=  Assumptions:

1.05F « Effects the same between LO and NLO
:l 111 ‘ L1 | 111 | L1 ‘ I 1 |I 11 | 11 \I [ II| 1
b oa o 0s T 13141618 2 - Parton showering effects small at NLO
Dijet Mass (TeV)
Figures courtesy of S.Dooling etal., arXiv:1212.6164
§ 3.5_ 0 3_5_
_% 35_ 2m E 3; 21:7&\: +Co
8 r ﬁ; TOI:V wClY % = Iyl <0.5 -
3 [ anti-k, R =07 . cs £k anthk, R=0.7
25— Lo O 25
o 13
1.5_¥~—% 1.53—
EH-"’ it "’:‘-L_:_;_; . . st 1:
1— .................................... L 2 S . 4
O.Sf— 0.5_
: L I Lol L L | I :l L | L
2.10? 3x10°

1
2x102 3x10? 2x107" 3x10"

Jetp, (Tevic)

1
10"

1 1 1 1
2<107 3x10" 1 2
Jet P, (TeV/c)

predictions with MPI and Hadronizat ion switched off
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¥ Inclusive Jet Cross Section X ocym:

d2o_ _ Cunfold . N

jets

dedM_ gL ApTAy‘

j L dt=37 pb'1

— T . T — T

\;§=7 TeV LNL 1.6 - Iyl <05 D Exp. Uncertainty bMS ]

o - anti-k,_jets, A=0.6 5 ad il ® Data Vs=7TeV -
= O - —— CT10 D Theo. Uncertainty L =5.01b" 7
= Data with Z = HERA1.5 anti-k; R=0.7 ]
(&) _ statistical error =z 1.4 B - MSTW2008 4
T - o o= .

e :0::::::: Peieie: L s e — N —— IR ] . - - ABKMO9 _
= P e AT T A O X5 Systematic et 1.2— -
o B e e — ¥, uncerlainties © ’ - z,f:‘
2 L 445
© NLOUET++ (u=p) x Nty 17
cc . Non-pert. corr. ATttt p s s / .,,_“'
o8- 0 Trmmmmm 5= =

— MSTW 2008 0.6- : : 0 I 5
—_— 200 300 400 2000

1000
Jet P, (GeV)
o~ NNPDF 21

HERAPDF 1.5

« Agreement between ATLAS and CMS (given the different cone sizes) and
agreement between data and theory

« Some PDFs describe the data better than others: these measurements are
useful for PDF tuning and for constraining PDFs

G.Mavromanolakis SM@LHC2013, 9-12 Apr 2013, Frieburg, Germany 11
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Ratio of Inclusive Cross Sections 2.76 /7 TeV

20: T L A'TLAé T : 60 T T T T T T T T T
150 j Ldt=0.20 pbo’ Preliminary - j L -020pb" antik Reos ATLAS
- | reliminary t Preliminary
- \s,=2.76 TeV /\s,=7 TeV . 40 ly|<0 .3
10;amwjk&6 -
F Iv<03 . 20

(=]

O

Relative uncertainty on p(y,pT) [%]
(&3}
Relative uncertainty [%]

- E 20 ]

: : Vs =276 TeV :

'10;_- Total E 40 : .

A5E 7 JER — Unfolding E S e o omaang :

-20E Y ©0 30 40 1r|32 24107 _
30 40 102 2x10? :

p. [GeV] P, [GeV]

* Most of the experimental uncertainties cancel out in the ratio
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Ratio of Inclusive Cross Sections 2.76 /7 TeV X of Cyprus
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1_5:_|y|<0.3

xg

T T

] ATLAS T ]
- 1 Prelimi F Q2=1.9GeV? ATLAS .
s reliminar 3 g —
gy ) Y B HERA113pfit Preliminary
[ === HERA+ ATLAS R=0.6 fit 3

J Ldt=0.20pb” 25

- 03<ly <08 156 28<ly| 3.6 1 p =GBV TRV 2

jet Iet

anti-k, R = 0.6 1.5

T
T

p (y, p,) ratio wrt CT10
o
(%]

p (y, p.) ratio wrt CT10

_J Data with
- ] —e— statistical
26yl <44 ] uncertainty

[ 08 <ly<12

| IIII|IIII|IIII|IIHJHHJJ

Systematic
uncertainties

NLO pQCD
x non-pert. corr.

30 40 102 2x10?
pT [GEV] CT10

— MSTW 2008

relative uncertainty

== INNPDF 2.1

- . -HERAPDF 1.5 10° 102 10"

 Ratios of cross sections useful in order to constrain and differentiate
between different PDF sets
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Dijet Cross Section of Cyprus

JL dr=37 pot
Ve=7TeV - —— :
anti-kjets, A=04 LNL [~ Whax <DO'15 \:| Exp. Uncertainty \I_CM_?V ]
L L] ata s=7Te |
()] B . ]
— CT10 Theo. Uncertaint =5.0fb’
Data with a 1.5 . D y L._ SOLb =]
—— = HERA1.5 anti-k; R=0.7
- v - statistical erro = . MSTW2008 H
= 1.4 — = -
o F v<os  ATLAS = <] F - ABKMO9 ]
+ 1,2-——| - Systematic o — =
= e —= = uncertainties g 77777 H
'*g 1 ? o 1TEmrnes e e et it ] ]
C‘C" e . e L = hE
0.8 = MNLOJET++ —e—_ ¢ g =TT &
= . (W=p_ exp(0.3 y7)) = - 7
0.6 ) - .
7x10% 107 2x10"" 1 2 Mon-pert. corr. - B
my, [1eV] 0.5F .
’ &g cTio o -
[ 1 1 1 L 1 1 1 | 1 1 ]
=— STV 2008 200 300 400 1000 2000 3000

; (GeV)
= == MNMPDF 2 A

112! HERAPDF 15

* Results between ATLAS and CMS consistent given different cone sizes
and y definitions

* Results in agreement with expectations and similar trends observed as
with the inclusive jet data
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Dijet An lar Distributions of Cyprus
f’ A J g U U of Cyprus
[
|
_ Jlyi—yz| A 1+ |cost s
Y =€ Py 7 0.7 —+— Data _CMs
1 — | COs 9*| ﬁ - QCD prediction \s=7TeV
B, [ —— Al g =7TeV(NLO) L=22fb"
5 L
3 B M, >3.0 TeV (+0.5)
T T T T L L | T o L i
5 0.25[- ] 06—
B - J.Ldt = 4.8fb"\s=7 TeV ATLAS L i —+— _+_ L=
S v m, > 2600 GeV (+0.16) e, C —+——
° 0 2_ M O 2000<m, <2600 GeV (+0.12) T 05k 24<M,<30TeV  (+04)
~ i
NI =R A 1600 < m, < 2000 GeV (+0.08) L, +i_ JP—
L A 1200 < m, < 1600 GeV (+0.04) r
—O— i -
0.15F =EmGmeam—e S = e  800<m, <1200 GeV 0'4;_ 19<M, <24Tev  (+03)
- E L rlrg gt o ¢ &g
=‘=- i L 15<M, <1.9TeV  (+0.25)
S S QCD Prediction 0 31‘_"‘“'_" e
0.1+ — ) — 12<M;<1.5TevV  (+0.2)
L i I:l Theoretical uncertainties Foe—e—t— e
r A i ———— e _ - L, losmy<i2Tey (+0.15)
K —p— ] I:l Total Systematics 0.2 a8 *
0.05- — - 08<M, <1.0Tev  (+0.1)
—— g — [ =g
- _—.-;.-—0-—0—'—.-.-.-_.-! C 06<M,<08Tev (+0.05)
L 4 - = = - QBH (n=6), M_=4.0TeV (+0.16) .- . — oot — e
L 0.4 <M, <0.6TeV
0- 1 1 1 1 | 1 ] 0-1_._ i
L gy g ———
1 10 I I I BRI B B |
X 2 4 6 8 10 12 14 16
X’diiet

vy chosen since QCD flat as a function of it

Experimental uncertainties dominated by jet resolution and relative (vs n)
JES (absolute cancels)

Theoretical uncertainties dominated by non perturbative corrections and
renormalization scale

Good agreement between data and theory. Highest mass bins
sensitive to contact interactions

G.Mavromanolakis
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: Inclusive and dijet spectra
el L e e A AAAM MM RRIRER 2 . S A et
(CB ] fa —&— Data e E, 10 E D E
= . E > 3 -e-Data f
S CMS Fi 3 YL — Fit -
£ 10! 3 Y Qch MC = E E
E:= i i JES Uncertainty i - \s =8 TeV ]
3 - E 10°F [Ldr=581" 3
T 1% wasTew - . ]
g 3 0% E
10 i E s -
5 i \‘\ j 10 3 .
10 E v A/CE6 TeV)’__\ 3 i § CMS =5fb 1 'E = eV
. :_ 3 . _: r 'F:—h 3 T T | T T I T T T T 4
’ % cMS Prelimina—r;r’ - % 1 ? ATLAS Prelimina _% % 10 = n| <0.5 ® Data 3
7 — - . - -
W E szgTev, L= 1961 E 101 Y _ Q B A= 8TeV .
o Mi<25,1an] <13 ] ® —t ——t————t—t —1 . —— - L _— _
10% = > 890 GeV/, Wide Jets E 2 - 1 g 102 ¢ A=10TeV 2
2 . : ; F =n= A =12 TeV 3
|5 s s v b ‘E " Z C _ ]
E 0 L1'r"1, i ——— > f E T 4oL S A=Y ]
£ 3 3 : o - M P I L1 E —QcDb E
a ! 000 1500 2000 2500 3000 3500 4000 4500 5000 5500 2000 3000 4000 E 4
Dijet Mass (GeV) Reconstructed m [GeV] 1 B .
E =
A104:IIII\IIII|\I\‘\\\\‘\II|IIII‘I\\‘\\I\‘\\\\|\: —_ 3t . . — . — § §
_8_ £ CMS Preliminary === siring 3 '8_ 10 E ‘ 3 C ]
1 03 E I -1 o i:cnlad fol-:la:k = - E - q* PYTHIA 8 : -1
< E . Vs=8TeV, L =196 E, ::?i:;’:rk © orm§ ‘:l: 1 02 - —— Observed 95% CL upper limit _| 1 0 IE_ . _EI
é 10? £ "\.,‘MI <25 <13 EUEHE-:] = é S — Expected 95% CL upper limit C destructive ., 4
c s, mmmam w 3 L ]
b . , 4 r 68% and 95% bands 1 i
EoS. e z 3 ol interference
é 102 R ., RS Graviton E 10 E \\ 3 10 g
2 1F S . SN ] ; C1 1 7
I ~. ~.CMS : 1k S\ ATLAS Preliminary 1000 1500 2000
107 = .. = F = T
(ﬁ : ; E ; S [rLai=58f" ] Jet P, (GeV)
B 2L goo> . 3 10 s =8TeV E
(e} E 3 E E
st E 3 £ ]
O 4L 95% CL Upper Linit - ol 1
F == Gluon-Gluon 3 10 E =
104 —e— Quark-Gluon . T - £ ~
F —=— Quark-Quark . i E 10—37 N T BT
= W FETEE AT FET R ERETE ST NS S W ST N
10 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 2000 3000 4000
Resonance Mass (GeV) Mass [GeV]

Dijet and Inclusive jet cross sections used also to search for new physics
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The strong coupling constant X o cyn:

14 T T 0.2 X effects of extra spacetime dimensions
0.175 E “\@n the running of the strong coupling
SM: 7/2m o _ .
13 | . 0.15 n: No. of extra dimensions
~0.125 F
0 - g E
g 2 S . 7 a‘n 0 1 :_ \':__"‘~.
- =200 GeV ' N\
L= MSSM: 32T 0.075 ¢ Ho Vo ﬁ
11 } ] 0.05 E_ \-\\ n=
[ K. Dienes, E. Dudas, T. Ghergetta .
0.025 E arXiv-hep-ph/9803466 n=3" "‘*\H
0 CLil | 1 1 111111 | 1
10 ' ' >
2.5 3.0 35 4.0 10 10 10
log(Q [GeV)]) Q (GeV)

C.Quigg arXiv:1301.4905

* The strong coupling constant is the fundamental QCD quantity

« Running of ag sensitive to new physics

G.Mavromanolakis SM@LHC2013, 9-12 Apr 2013, Frieburg, Germany 17
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Three to two jet ratio and ag of Cyprus

o 0.45 T T T T T T T T
P - l | l l l - o T I | T T T T —
o = 3 N T \ | \ ]
04 CMs « Data(L =50M") — d 02 cms *
035 fs=7TeV _ NLONNFDEONPC - Is=7TeV .
B o e = 0.18— anti-k,R=0.7 —
0.3 - anti-k; R =07 cale uncertainty = B 7
0.25 ;_ PDF uncertainty _; O 1 6 - e ]
02F + = - R HNi
0.15F . 0.14r- S
o1 ] 0.12F s
0.05— — B ]
=~ | | f 0.1 —
g 12F = - -
C - = - 1 -
E 11E E 008j Data (L _ = 5.0 o) . N
= = = B NNPDF a,(M,) = 0.106 - Min. Value
1E e &= L NNPDF a,(M,) = 0.119 .
0_9; m_% 0.06 :_ NNPDF o,(M,) = 0.124 - Max. Value _:
08 E 004 1 )T
200 400 600 800 1000 1200 1400 200 400 600 800 1000 1200 1400
(pr, ) (GeV) (pT 1 2) (GeV)

* Many systematic uncertainties cancel out in the ratio

» The ratio is sensitive to the strong coupling constant
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Three to two jet ratio and ag of Cyprus

_I T T T T 1T T T T T | ]

- CMS R, : ag(M,)=0.1148""" 7

- « CMSR,, —_

02 E\Eilu & DO inclusive jets _:
_ o] DO angular correlation ]
0.18 . =
0.16 0 —
0.14— —
0.12— =
0.1 =
0.08— E
0.06— | | —

2 3
10 10 1OQ (GeV)

First and very precise measurement at the TeV scale

a(M,)=0.1148" o
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k- splitting scales of Cypru

AﬁAR ==y + (4= 4

d; mm(pT .Dr)

_ .2
\do ~ the transverse momentum of the highest-pr jet dis = Pr

Vd, = min([d; ~d;)

= 101 = | | | 3
& - ATLAS E
= 40-2 B Data 2010 1 e :
5 102 B Voo 7TeV 3 Eac_h step of the _kT algor_lthm
% 0s . W [tat=36p™ 1 jdentifies the parton pair most likely
% -~ —e— Data (Syst + stat unc.) - produced by QCD interactions and
L - —— ALPGEN+HERWIG 7 L
= -4 | _
107 = S eRm (MeNLOPS) - hence mimics the reversal of QCD
I SR Mc@NLO + evolution
1077 &= — —— POWHEG+PYTHIAB | =
. POWHEG+PYTHIA8 ey = _ _ _
106 |- —— *Aim of measurement is to improve
- e R ——+= theoretical modeling of QCD effects
o 1oL .
SRR S — + The Vdk contain information about the
Z o5 flocr—— LT .-__== Pt spectra and substructure of jets
E L1l | Ll (| -“%
1 10 102
V/do [GeV]
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k- splitting scales of Cypru

= 101 T T T RN 4
11} o F T T T L —
8 ATLAS s °F -
= 102 Data 2010 - - —e— Data (Syst + stat unc.) ATLAS
= 10 © 35¢ Y Data 2010 (13 - 7TV)
s Vs=T7TeV - =z - ALPGEN+HERWIG faLc?t ag=rte
=z J'Ldt=36pb™" % 3| —— SHERPA (MENLOPS) a % v
103 Wow _ o E MC@NLO Vdp > 20 Ge 1
o E o
-g —— Eata (Syslt-l+ stat unc.) = 25 — — — — POWHEG+PYTHIA6 W — v =
=~ - —— ALPGEN+HERWIG .
i = SHERPA-EMENLOPS) - 2| ——- POWHEG+PYTHIAS
s Tt Mc@NLO
107 L ——— POWHEG+PYTHIAB e =
E POWHEG+PYTHIAS e
107 - |3
_ B e
o}
Ei o}
g I
Q a
= 3
=

_j . . .
/45 [GeV] 10 1

 “Hard” region (Ndk > 20 GeV) dominated by perturbative QCD effects.
“Soft” region dominated by MPI and hadronization effects

« Hard tails of distributions better described by the multi-leg generators
Alpgen+Herwig, Sherpa

* In the soft regions of the splitting scales, larger variations between all
generators become evident
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= §: Jet mass and substructure sy
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« Jet mass can discriminate between massive particles (SM or new physics)
decaying to jets from QCD

« Jet “grooming” techniques are designed to identify jets from the decay of heavy
boosted particles as opposed to quark/gluon initiated jets with large mass

« These techniques need to be tested and studied on real data
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& Jet mass and substructure of Cyprus
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« CMS: Better agreement with MC using V+jets events, pointing to better
simulation response for quark-originated jet w.r.t. gluon ones

« ATLAS and CMS: Slight differences perhaps due to different running
conditions (for example pileup)
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Summary - Outlook ) gt

=  With excellent understanding of jet reconstruction and calibration we
are entering a precision QCD measurement era at LHC

= Measurements with jets are being used to:
« test new physics models
« constrain and tune PDFs
« extract the strong coupling constant and test its running
+ study the effect of various jet algorithms

= The CMS and ATLAS results are in agreement. There is ongoing
work on “standardizing” many aspects of the measurements (like
cone-sizes, bin-sizes etc) in order to further facilitate comparisons
and common usage

= There are many ongoing analyses with the 8 TeV data so stay tuned!
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