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Electrons and photons in ATLAS/CMS:

conclusions
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challenging and exciting task (harsher environment
than at Tevatron, larger QCD backgrounds, more
material in trackers)

But LHC detectors are better in many respects!
Software is on its way to meet the challenge!

Huge effort in terms of understanding performance
of detectors as installed ahead of us (calibration of
calorimeters and alignment of trackers, material
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ATLAS/CMS: muon measurements and

ATLAS Muon TOR
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Remember which are
primordial

tasks of muon systems:

1. Trigger on high-p; single
muons and muon pairs

2. ldentify muons

3. Measure muon momenta
Independently of tracker

What is expected composition
of

muon L1 trigger at ~ 10 GeV?

1. About 50% heavy flavours

2. About 50% r/K decays

Most muons are real but also
non-
Isolated and embedded in jets
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ATLAS/CMS: muon spectrometer parameters

TABLE 11 Main parameters of the ATLAS and CMS muon chambers
ATLAS CM=
Dirift Tubes MDT= DTs
-Cowverage || = 2.0 = 1.2
-Mumber of chambers 1170 250
-Number of channels 354 000 | 72,000
-Function Precizsion measurement Precision measurement, tiggenng
Cathode Strip Chambsers
-Cowverage 20= g =27 .2 = || =24
-Mumber of chambers 32 468,
-Mumber of channels 31000 S0, 000
-Function Precizsion measurement Precision measurement, tiggenng
Resistive Plate
Chambers
-Cowverage |5] = 1.05 | = 2.1
-Mumber of chambers 1112 Q12
-Mumber of channels 374,000 [ &0,000
-Function Triggering, second coordinate  Triggering
Thin Gap Chambers
-Cowverage |05 < || = 2.4 —
-Mumber of chambers 1578 —
-Mumber of chanmels 322 —
-Function Triggering, second coordinate —
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ATLAS/CMS: muon measurements and

ATLAS Air-Core Torkentify

e Limited impact on resolution from
MS

* B-field highly non-uniform and
rapidly varying (has to be
measured!)

« Some difficult regions for
acceptance (z = 0 and feet)
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» Resolution severely limited by MS
* Very uniform B-field in central
region

» Excellent geometrical acceptance

e Transverse momentum resolution
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ATLAS/CMS: muon measurements and
" e e ldeRUfication
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CMS muon spectrometer
e Superior combined momentum resolution in central region
e Limited stand-alone resolution and trigger (at very high luminosities)
due to multiple scattering in iron
» Degraded overall resolution in the forward regions (Jn| > 2.0) where
solenoid bending power becomes insufficient
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ATLAS/CMS: muon measurements and

Mawiterad Ibrig giuoe>hambers :
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ATLAS muon spectrometer
» Excellent stand-alone capabilities and coverage in open geometry
« Complicated geometry and field configuration (large fluctuations in
acceptance and performance over full potential n x ¢ coverage (In| < 2.7)
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ATLAS/CMS: muon

measurements and
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Barrel: = 5x higher bending
power in CMS,
ol == 14 larger
multiple scattering.

— 22 3% worse p; resolution
in CMS.

Endcap: similar bending powers,
~= 10x large multiple
scattering.

/= b worse p; resolution
in CMS.
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ATLAS/CMS: low-p+ muons
ATLAS CMS

Requirements for muon identification and reconstruction at low p+
* Identify track stub in first l[ayer of muon system
* Check for minimum ionising signals in last layers of hadron calorimeter
 Match as precisely as feasible (within limitations due to large MS and
energy loss in calorimetry) measured track in inner detector with track

stub In muon system
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ATLAS/CMS: muon measurements and

ATLAS barrel standalone
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CMS barrel standalone
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ATLAS/CMS: muon measurements and

Barrel Endcap
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ATLAS/CMS: L1 trigger rates at L =2 1033

TABLE 1} Examples of Lvl-1 trigger tables from ATLAS and CMS

A few words about trigger

rate L1 runs from calo and muons

®B2 only (unlike CDF/DOY)

ATLAS CM5
Threshold Rate  Threshold

Trigger type LESY (kHz) eV}

Inclusive isolated electron'photon. 25 120 29 33
Di-glectronsfdi-photons 15 4.0 17 e
Incluzive isolated muon 20 0.8 14 2.7
Di-rmnons & 0.2 3 0.9
Single T-jet trigger — — B 2.2
Two t-jets — — 59 L0
T-jet  EFe 25 %30 2.0 — —
1-jet, 3-jets, 4-jets 200,90, 65 0.6 177, 86,70 30
Jet x EF 0 % 0.4  BExd6 23
Elgctron * Jet — — 21 %45 0.8
Electron * Muon 15 =10 .1 — —
Minimum bias (calibration ) none 0.5
Oithers (monlor, callbeaon, enc.) 5.0 — —
Total 25 16

The table corrasponds to m instantaineos lumincsity of 2 = 107 cm? 571 and an msumed total

bandwideh of 230300 kHx, for ATLAS (CME) For CMS, only ona-ihird of the DAC) handwidih is allocmisd,
a5 a safety factor, 1o aocount for all the unceraintiss in the estimations of the rates. [n both cases, de threshold

corresponds to the point where the eficiency is 95% of the asymipiotic efhciency.

D. Froidevaux, CERN

Jet trigger thresholds defined
by luminosity and multiplicity

Muon and electron trigger
thresholds defined by physics
(heavy flavours and W/Z)

Hadronic T and E{™'ss trigger
thresholds defined by physics
only when combined
topologically with other trigger
(e.g. T x E{Mss for W to tand
lepton x 1 for Z/H to 11
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LHC environment: jet sighatures

0O JetsatLHC Inclusive jet cross-section

+ gluon jets from parton scattering i AR AR

» mostly in (lower Pt) QCD 2—2 processes it QCDLO, p=E/2

+ quark jets from parton scattering —
» high end "t in QCD 2—2 processes e MRST ;
» dominant prompt photon channel. Z+ijet. ...
14 TeV |

~

e G

d'oldndEyl,_o (nb/TeV)

» final state in extra dimension models with graviton

+ quark jets from decays g SRt S bt L ey
» W —jinttbar decays Ep (TeV)

Multitude of “jet flavours”
generated in pp collisions at LHC
— expect corresponding variety

» end of long decay chains in SUSY and exotic of jet shapes with (possibly)
(ultra-heavy) particle production, like leptoquarks specific calibrations!

force mediator q
h
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LHC environment: jet sighatures
‘Jet Algorithm Choices: Guidelines for ATLAS

O Initial considerations
<+ Jets define the hadronic final state of
basically all physics channels

» Jet reconstruction essential for signal and
background definition

> Al?plied algorithms not necessarily universal for
a

physics scenarios infrared sensitivity
+ Which jet algorithms to use? (artificial split in absence of soft gluon radiation)
» Use theoretical and expenimental guidelines
collected by the Run Il Tevatron Jet Physics W
Working Group LS
= J.Blazey et al., hep-ex/0005012v2 (2000) N
O Theoretical requirements "'ﬂ:‘
+ Infrared safety !
» Artificial split due to absence of gluon radiation collinear sensitivity (1)
between two partons/particles (signal split into two towers below threshold)

+ Collinear safety

» Miss jet due to signal split into two towers
below threshold

» Sensitivity due to Lt ordering of seeds
+ Invariance under boost

» Same jets in lab frame of reference as in
collision frame

+ Order independence

» Same jet from partons, particles, detector
signals

collinear sensitivity (2)
(sensitive to £;ordering of seeds)
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LHC environment: |et signhatures

‘Jet Algorithms: Experimental Requirements

a

Detector technology independence
Jet efficiency should not depend on detector technology
» Final jet calibration and corrections ideally unfolds all detector effects
Minimal contribution from spatial and energy resolution to reconstructed jet kinematics
Unavoidable intrinsic detector limitations set limits

Stability within environment

(Electronic) detector noise should not affect jet reconstruction within reasonable limits
» Energy resolution limitation
» Avoid energy scale shift due to noise

Stability with changing (instantaneous) luminosity
» Control of underlying event and pile-up signal contribution
“‘Easy” to calibrate
Small algorithm bias for jet signal
High reconstruction efficiency
Identify all physically interesting jets from energetic partons in perturbative QCD

Jet reconstruction in resonance decays
» High efficiency to separate close-by jets from same particle decay
» Least sensitivity to boost of particle

Efficient use of computing resources
Balance physics requirements with available computing
Fully specified algorithms only
Absolutely need to compare to theory at particle and parton level

Pre-clustering strategy, energy/direction definitions, recombination rules, splitting and merging
strategy if applicable
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LHC environment: |et signhatures

‘Jet Finders in ATLAS: Algorithm Parameters

O Adjust parameters to physics needs

Mass spectroscopy W —j) in ttbar needs narrow jets
GEHE‘TEH}" narrow ]ETS preferred in DUS}" final states like

I

-

e

-

SUSsY
Increased resolution power for final state composition

QCD jet cross section measurement prefers wider

jets

.

-

Important to capture all energy from the scattered
parton

o Common configuration
ATLAS, CMS, theory

e

-

J.Huston is driving this

Likely candidate two-pass mid-point

Yo

W

Chosen on the base of least objections
Some concerns about properties (esp. infrared safety)

Second pass should reduce problem with missing
signal

Algerithm | Cone Size R | Distance D Clients
Seeded 0.4 W mass
Cone
spectroscopy,
Kt 0.4 top physics
Seeded :
Cone 0.7 QCD, jet
cross-
K+ 06 sections
D. Froidevaux, CERN 17

M.Godbhane, JetRec Phone Conf. June 2006
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LHC environment: jet sighatures
Jet reconstruction and calibration strategy

e AU TV TS WY LS JGI. GIHIICJII.

longitudinal energy leakage

[
3

detector signal inefficiencies (dead channels, HV..)

pile-up noise from (off-time) bunch crossings

-

electronic noise

= calorimeter jet

x M
y 7
i

calo signal definition (clustering, noise suppression ,...)

dead material losses (front, cracks, transitions...)

detector response characteristics (e/h # 1) 5 ; I
jet reconstruction algorithm efficiency
jet reconstruction algorithm efficiency

il

particle jet

added tracks from in-time (same trigger) pile-up event

parton jet

added tracks from underlying event
lost soft tracks due to magnetic field

physics reaction of interest (parton level)

O Try to address reconstruction and calibration through
different levels of factorization
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LHC environment: underlying event

a Distortion of hadronic final state Interleaved Multiple Interactions
signals (1)

: Bl
% Underlying event N TR
» collisions of partons from both p = p.. |- gmeem
remnants
= n-time collisions produce (soft) )
particles L e S ¥ gl
= some correlation with hard B N i
scatter praboo b b
= generates Et flow
“perpendicular” to hard scatter ™[~ E _ AMoraes,
— experimental estimates? 4 [oral i comasner -::::g:“'"' ﬂTLgJ:‘;ill';ﬂsﬂh;Mtg
» background to jet and missing Et #mn . intersetion
signals 1 2 3 4 number

* Etbalanced — distorts missing ¢ ;... Phys.Rev, D, 65 (2002) & = [ T Somin e >
Et resolution & =
w o =]
= generates Et flow around hard g ;;gtﬁr:glétlﬁnw .-
i 1 E COF das n me
scatter — signal shift (up) for A= \ Esl* S asured at i
jets N . Tevatron! = L
» fake jets not related to hard ; i PTLT. " ¥
scatter | s Baf o 28

- - . | “fransverse”™ ~~, - “ransverse" . =
. Et él[c)m; in Z}ransverse regltqn |r£| Iﬁﬁﬂ'clﬂ-pc]iﬂ;f a:a;_ S % ; Bl MW_** et +-+PH+|-H4 = §
D 2—2 processes estimates | "ot - 571" coFtata (Ye=1.8Tev) G
activity < I\ . 5 k=

S 1N Iy 0 1 n n 40 LU

S - pT leading jet (GeV)
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LHC environment: pile-up

1 Distortion of hadronic final o pile-up added LHC designluminosity pile-up
states (2) o Ereer] i i
< Pile-up [ E,~58 GeV

H
5w
|
]

» Minimum/zero bias (MB) collisions

» same (hon-perturbative) QCD
dynamics as UE

» no correlation with hard scatter

» Depends on instantaneous
luminosity

S
. a\.&eraged~25 51?|1I51ICEL] ) )
independent collisions/bunc Lo .
crossing @ 10%, 25 @10%,  En | ATLAS |
0.025 (5 03lem2s 1. ok /F
> Jet signals f g Dar
. 5ignal bias ~ jet area; B cap

. 5 nal fluctuations ~10 GeV RMS ..

866190 ON-TVO-SYILY 112 pleARS d

; t) for R=0.5 cone jets @ F
10%em2s™! 10 [
» Missing Et L F
. sl%nal bias depending on i
culation strategy s F
* maijor resolution contribution e
I:ulil- I.fﬂlllltlilllilillIEIII"IIEIIII*!IEIII'H

Sqrt(area) in 0.1x0.1 cell units
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Jet reconstruction: hadronic showers

EM shower
2

1 More complex than EM showers
+ Visible EM O(50%)

€5, Oy RD3 note 41, 28 Jan 1993

K.
+ Visible non-EM O(25%) [Z/%

» ionization of n*, p, u* Ks ] 5 ”

= invisible O(25%) = J W

» nuclear break-up o= T\ T < a

> nuclear excitation ——ETimT o< — ) i‘é

+ escaped O(2%) SN EEL:

a Only part of the visible energy h -
is sampled N\
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Jet reconstruction: hadronic showers

a Each component fraction depends on energy
+ Visible non-EM fraction decreases with E
<+ pion (and jets) response
non linear with E

<« In ATLAS, e/h > 1 for each sub-detector
» “e” is the intrinsic response to visible EM
» “h” is the intrinsic response to visible non-EM
» invisible energy is the main source of e/h > 1

a Large fluctuations of each component fraction
<+ non-compensation amplifies fluctuations

Q Hadronic calibration attempts to
<+ provide some degree of software compensation
< account for the Invisible and escaped energy

0.80=m=<0.85

m—1
"me"zl—(l—hfe}[ﬁ] E, ~1 GeV for =

£y E,~2.6 GeVforp
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ATLAS/CMS: calorimeter response to pions

TABLE 10  Main performance parameters of the different hadronic calorimeter components
of the ATLAS and CMS detectors, as measured in test beams using charged pions in both
stand-alone and combined mode with the ECAL

ATLAS
Barrel LAr/Tile End-cap LAr CMS
Tile Combined HEC Combined Had. barrel Combined

Electron/hadron 1.36 1.37 1.49

ratlo
Stochastic term  45%/vE S55%INE  15%INE 85%INE — 100%/IVE — T0%INE
Constant term 1.3% 2.3% 5.8% < 1% 8.0%
Noise Small 3.2 GeV 1.2 GeV Small 1 GeV

The measured electron/hadron ratios are given separately for the hadronic stand-alone and combined calorimeters when
available, and for the contributions (added quadratically except for the stand-alone ATLAS tile calorimeter) to the pion
energy resolution from the stochastic term. the local constant term, and the noise are also shown, when available from

published data. _
Huge effort in test-beams to measure performance of overall

calorimetry with single particles and tune MC tools: not
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Jet reconstruction: noise (incoherent) In

Electronic Noise in Calorimeter Cells

2 Electronic noise

L

. . = 10 Y pr— e e e, ¥
+ unavoidable basic S ECTSETafe e ¥
fluctuation on top of 7 AT
. = 10 by &
each calorimeter cell £ 3
. . - e e YL 2
signal, typically close e =
to Gaussian Pl et L o
(symmetric) |8
= R T T T T T T T L =

+ ranges from ~10 MeV ' e e e et s

(central region) to ~850 MeV (forward) per cell
+ Independent of physics collision environment

+ coherent noise contribution Iin cells generated in the
calorimeter and/or in the readout electronics typically
much smaller than incoherent cell electronic noise

» “fake” pile-up noise avoided
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Jet reconstruction: noise (coherent) Iin

a Pile-up noise Pile-up Noise in Calorimeter Cells

) — = § i . L".l-
; Glerjerated.by (many) : “ e
minimum bias events (MB) S0 {3
in physics collisions — 3 F >
depends on instantaneous %“ma: Z
luminosity (see earlier & F %
discussion) 1oL g
% illuminates basically the  FCall -l . S |3
_ = FCalz s 2 : , EMI | Z
whole calorimeter FCal2 o —— EM2 |8
. ! . L T N B T Ty EMs |9
+ Major contribution to out- « HEC2 ; ; S
: . . HEC2 =
of-time signal history due CHEGS |, |

'ls 4 3 2 1 o 1 2 3 4 s

to calorimeter shaping functions - .

(total of ~625 MB/triggered event affect the signal @ 10%4cm-=2s1)

» slow charge collection in LAr calorimeters (~500ns) versus high collision
frequency (25ns bunch crossing to bunch crossing) generates signal history in
detector

Introduces asymmetric cell signal fluctuations from ~10 MeV (RMS, central
region) up to ~4 GeV (RMS, forward) similar to coherent noise

» “real” showers generated by particles in pile-up event introduce cell signal
correlation leading to (large) coherent signal fluctuations

-
4-'-*
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Validation of G4 with test-beam data
Response to EM showers (GQ\JAI—FG&&&I EM and LAr hadronic end-c

Barrel electron total response Barrel electron radial profile
= | s [ 4 Data 3
% & [ —mC
% -E 10" | o
S &
= g
wi™ ol -
00 oz 93 96 ©8 100 102 104 10555 6 4 2 0 2 4 6 8 ;a
o Eiec [GeV] _ n [strip-units]
vos Barrel electron energy resolution s HEC electron energy resolution
w P ! E T =
&0.045 S 225 F c _ 4
ﬂ-w:_ 3 £ E Erﬂ.i?ch. 'lI'E
F . << 22 Exp, v . ..E.jmm
ﬂ-ﬂﬂﬁ_—._ * Data B E e e e e e - ———————
03" MG G4 SR S 3
0.025- T | g 21 o - *
E = - *
0.02- " 3 E 205 [ _ _
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E = = 3 195
BWEF | I _:. 1 q E 1 1 Il 1 1 1
o 100 200 . 50 52 B2 7.0 B8O 81
E,oom [GEV] GEANT4 version
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Validation of G4 with test-beam data
Response to pion sﬁA&ELs%QAr hadronic end-cap

pion Idngitudinal fractions in HEC longitudinal layers
Long. Layers: 1.5/2.9/3.0/2.8 interaction length

EUDSE E 08
20. * Exp 0.575
w Y =
o DB B e ter o
= 0.4 ﬂb U502g —
>0.35 S
o O3E g o 9 0.4?5-*
‘;;%23 f 2 2 ¢| o045
w015 Layer 1 0.425 | Layer 2
01 i i f 1 i | ﬂ 4 | i 1
0'250 50 100 150 200 00? 100 150 200
0.225 0.06
0.175 s * 3| 005
: I
0.15 8 o 88 o o0 0.04 g ¢ 406
0.125 *53 o
0.1 @ 0.03
0.075 B3 ¥ 0.02
0.05 Layer 3 Uﬂ‘l La er4
D'Uzg i M Y 1 | M | Y M |
0 o0 100 150 200 ﬂ 100 150 200
Egeam [GeV]
Largest energy in layer 2
G4 81 Hadronic shower penetrates deeper as energy increases
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Validation of G4 with test-beam data

Response to pion showers(ArTHaeﬁ\c%)c tile

Atlas Tile: Pion Shower Profile

Special TB set-up:

pion
O 20 Gey
& BD GaW
A0 Gev

m 180 Golf

bew
K
g 1.8
1.6 QGSP
g
1.4
1.2#
2
8 fﬂfﬁ
0.8 *
0.6
0.4 ~ 459
0.2
o

-
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B 1'ﬁ1'5fﬁ —ar

Energy independent

x [4]

QGSP predicts too short showers.
LHEF describes shower profile at high energies quite weall.

28
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Jet reconstruction: dead material and cracks in
ATLAS

O Dead material

™ 0.7 : T
+ Energy losses not directly measurable % oelooe oo o®
» Signal distribution in vicinity can help E F ; |
+ Introduces need for signal corrections 8 os -,;
up to O(10%) s F : : )
» Exclusive use of signal features E M; !
» Corrections depend on g 0.3 tle
electromagnetic or hadronic energy @ - R e &
deposit L ] e s B
+ Major contributions E “:f-z_:.jf‘;-**‘ R RN
» Upstream materials B it e hal B s i |-
> {hggtne{:gall}hehmfeen LArG and Tile ) S S R F S S A S E'E
nz2
O Cracks 5 M — &
. : . = - [~-20 Gev i n .|
+ dominant sources for signal losses S eblcsocey b noelE
» Inl=1.4-1.5 ; = % . %
> [n|=3.2 3 osf - | 2
+ Clearly affects detection efficiency for S b i e %
particles and jets g F . vl
» already in trigger! 5 03 it | . |8
» Hard to recover jet reconstruction 5 F : : .
inefficiencies 2 M I
+ Generate fake missing Et contribution FJ Y S B R SN S S S
. ; . . ..__,, n H ‘l‘i -,...-:- "d" En H £
» Topology dependence of missing Et s *:‘"."“‘--*;;_*_ I L,
reconstruction quality S R R R T A B TR R R
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Jet reconstruction: calibrated energy clusters in

Local Hadronic Calibration: Basic Ingredients

2 Clusters
% group of calo cells forming basic energy deposit

a Cluster classification
% classify clusters as EM, hadronic, or unknown

2 Hadronic weighting
% obtain and apply weights to cells in clusters

1 Dead material correction
% some energy Is deposited in upstream material

1 Out-of-cluster correction
+»some energy is deposited in cells outside clusters
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Jet reconstruction: callbrated energy clusters in

Sven Menke "0 Topological clustering

FCAL maodule 1 (side C)
SR Ha +4,2,0 clusters in FCal

cells with > jets with pr > 50 GeV

“IE >4
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Jet reconstruction: calibrated energy clusters in

Local Hadronic Calibration: Out-of-cluster Correction

1 Consider a cluster produced by a single pion

% sSOome energy Is deposﬂed In nearby cel

of the cluster
> use calib hits

2 Correction factor

IS ( R
I+ —

E{JGC‘

cluster /

1 Keep lookup table
from n#
n|, E, A bins

*
1‘!
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Jet reconstruction: calibrated energy clusters in

Local Hadronic Calibration: Dead Material Corrections

0O Average energy in dead material deposited by 500 GeV single pion showers
0O Generated flatin |n| <5. Energy summed in phi in this plot.
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Jet reconstruction: calibrated energy clusters in

ATI ANC
a Performance on single charged pions

E(EM scale) / E(true) E(all corrections) / E(true)
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Jet reconstruction: calibrated energy clusters in

. ATI A C‘
0 Performance on single neutral pions

E(EM scale) / E(true) E(all corrections) / E(true)
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Jet reconstruction: impact of new scheme in ATLAS

O Noise in jets Noise in Calorimeter Jets vs Jet Rapidity
< Only electronic noise studied so W1 1 1 1 1 11 1
T-a r 12 - Jets from fowers
> Need to understand the effect in .
pile-up scenario O e | T
% clear indication of significant g & i .
improvement i of -
» Expect due to “active” noise ’ E b ; o
suppression in calorimeter signal o TP e L B R N
» Much smaller number of cells 2 e
contributing to jet signal - e |
% es T Tis Tz 2s 3 85 4 as
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Jet reconstruction: impact of new scheme in ATLAS

O Apply local hadronic calibration to jets
« QCD di-jets
» C4 sample ; ; | e ale ses ..“
+ Flat response in Et within +/- 2% | '+-+*{-+ ﬂ_.;_‘_'m_“",ﬂ,.m __.._-...-i.. .-*. . 4.4-
» ~50-400 GeV range
+ Rapidity dependence ok up to [n|=2.7 B + +v—+ *ﬂ*“*‘“’""" ; | .4..
# likely em scale calibration problem in FCal
» Dead material correction in

O Indicators ES.MenkefG. pe.spemf

. . . . L March 2007 T&P-— i
+ All calibrations and corrections derived | | |
from single particle signals alone U DU U U ST ¥

» no jet context bias at all ' ' ' Iﬂg IEI’ iMev)
« Achieved high level of factorization (I1)

» classification, weighting, dead material and L '
out-of-cluster corrections are mutually o 1 e s sy T
independent derived and applied T

» all energy scale dependent observables gt R e L
used in look-up or parametrized functions L oeed jesaesttaTey Y
are calculated on the electromagnetic e e S A PSR A W, B Lo

- g T e LAy E—I— i1 ;

energy scale - e e P .

- i E - i ¥ Ful i
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» calibrations for electromagnetic clusters - S 5
. - - N : : s HEE | 8

» Jet context driven energy scale corrections 0.8t S MOKEIG. POBDBIOV. oot

= Dead material losses impossible to correct : - March 2007 T&P |
at cluster level i i |

EFEFETE I B 1 e T T P e
) . . . 0.
= Jet algorithm efficiency corrections like out- % o5 1 15 2 25 3 35 4 4|ri"5'|
of-cone
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Jets in ATLAS/CMS: conclusions

nhi

tha m
UIJ CTu

j a Arn Nnoet f\lr'\l Aan \l Nnran
J C Al T LIIT 111V A Iual y |J Uu

and need therefore to be understood to the best of our ability
for a variety of physics tasks on our to-do list over the next
ten years:
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« QCD processes are interesting per se

 QCD corrections to SM EW processes are very large and do
not always converge for specific exclusive final states as one
puts in more and more higher-order processes

e Jets (in particular b-jets) are often amongst the decay
products of both SM (top) and new physics processes

Major and exciting effort in terms of understanding
performance of calorimetry, software (energy-flow
algorithms, optimisation of Etmiss calculations) ahead of us
(calibLadd@n of calorimetess &Rl GRme ko, il 1wbbdt Ko,



