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Introduction

= tt production dominated by
gluon fusion (~ 90%)

= “big“ cross section (NLO)
0ot = (0.833 &= 100) pb

= top mass reconstruction on
hadronic side

e impact of Jet Algorithms
e control of Jet Energy Scale

Ongoing Studies (MPI Top Physics Group)
= Jet Energy Calibration
= Jet Algorithm Studies
= Top Mass Reconstruction
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Jet Reconstruction using TopoClusters

= smallest ATLAS reco objects: 187652 calorimeter cells l
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Jet Reconstruction using TopoClusters
= smallest ATLAS reco objects: 187652 calorimeter cells \

TopoCluster Algorithm (4/2/0) (S. Menke)
= seed cells: |Esgeq| > 40 s TP T
-0. F&F'Eé ‘:! 10°
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Jet Reconstruction using TopoClusters
= smallest ATLAS reco objects: 187652 calorimeter cells

TopoCluster Algorithm (4/2/0)
— seed cells: |Egeeq| > 40 S s |

= expand clusters using neighbor cells:
‘Eneigh‘ > 20
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Jet Reconstruction using TopoClusters
= smallest ATLAS reco objects: 187652 calorimeter cells

TopoCluster Algorithm (4/2/0)
= seed cells: |Eggeq| > 40

= expand clusters using neighbor cells:
‘Eneigh‘ > 20
= include perimeter cells: |E.¢y| > Oc

FCallA

an(6)| x sin(q)
o
R
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Jet Reconstruction using TopoClusters
= smallest ATLAS reco objects: 187652 calorimeter cells

TopoCluster Algorithm (4/2/0)

— seed cells: |Egeeq| > 40 AR I

= expand clusters using neighbor cells: o WV W
‘Eneigh‘ > 20

= include perimeter cells: |E.¢y| > Oc :

= merge clusters sharing a neighbor cell onf e

= split cluster around local maxima S o |

an(8)] x sin
o
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Jet Reconstruction using TopoClusters
= smallest ATLAS reco objects: 187652 calorimeter cells

TopoCluster Algorithm (4/2/0) (S. Menke)

FCallA

= seed cells: |Eggeq| > 40 s P

= expand clusters using neighbor cells: o WV W
‘Eneigh‘ > 20

= include perimeter cells: |E.¢y| > Oc :

= merge clusters sharing a neighbor cell onf

an(8)] x sini
°

It

= gplit cluster around local maxima

Jet Algorithm
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Jet Energy Calibration

Global H1 Calibration
= match a truth particle jet with each reco jet and fit cell weights
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Jet Energy Calibration

Global H1 Calibration
= match a truth particle jet with each reco jet and fit cell weights

Local Hadron Calibration (S. Menke, G. Pospelov)

= calibration to hadronic scale on e
TopoCluster level T

dead material corr.

calorimeter cells

Had scale

topoclusters
(Had scale) jet finding

particle level energy
scale corrections

particle level

calibrated jets

parton level
parton level corrections

physics jets
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Jet Energy Calibration

Global H1 Calibration

= match a truth particle jet with each reco jet and fit cell weights

Local Hadron Calibration (S. Menke, G. Pospelov)

= calibration to hadronic scale on e
TopoCluster level T

dead material corr.

calorimeter cells

= based on MC information: for each cell [
EM energy, Escaped energy, Invisible _——

energy, Non EM energy

= classify clusters into EM, Hadronic and =

particle level

calibrated jets

U n kn OWI‘I parton level
corrections
physics jets
v
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Jet Energy Calibration
Global H1 Calibration
= match a truth particle jet with each reco jet and fit cell weights

Local Hadron Calibration (S. Menke, G. Pospelov) ‘
= calibration to hadronic scale on e
TopoCluster level g W

Had scale]

topoclusters

= based on MC information: for each cell
EM energy, Escaped energy, Invisible
energy, Non EM energy ST
= classify clusters into EM, Hadronic and —partlo o]
calibrated Jets
Unknown g
H LL] = hysics jets
apply weights to "Hadronic” clusters o

apply Out-Of-Cluster (OOC) and Dead
Material (DM) corrections

jet finding
particle level energy
scale corrections

4o
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Jet Energy Calibration

Dead Material Corrections (G. Pospelov)

= cluster level corrections for :
energy deposit in inactive L
material

= Dead Material:

@ Inner Detector, magnetic coll

e cryostat walls, crack regions
between calorimeter -
modules ;-

e material behind calorimeter
system (leakage)

= ATLAS MC single pion
simulation with DM in
Calibration Hits

= cluster cell weights calculated
and applied

oy
y
°
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Jet Energy Scale

Comparison with Truth MC (P. Giovannini, K. Lohwasser, S. Menke, A. J.)

= check of Jet Energy Scale g A m— 3
o di-jet sample L EEE

e matching: AR < 0.2 ovgsé e 3

— good agreement T S ;
— offset of mean ~ 8% e B E
07 o o ]
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Jet Energy Scale

Comparison with Truth MC (P. Giovannini, K. Lohwasser, S. Menke, A. J.)
= check of Jet Energy Scale R B
o di-jet sample 0 BEERUAL S
e matching: AR < 0.2 095% LA 7
0.9F o WIS =
= good agreement N E
= offset of mean ~ 8% e B 3
= known reasons: o7 v . o
@ misclassification at low . :
energies < 5GeV Lo os
(em vs. hadronic cluster) g4 i
@ low energetic particles (don't et
reach calorimeters) : N
© out-of-jet corrections
(magnetic bending) " N
= correction only at jet level LI AR SN Y
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Jet Energy Scale

Comparison with Truth MC (P. Giovannini, K. Lohwasser, S. Menke, A. J.)
= check of Jet Energy Scale R T
o di-jet sample 0 BEERUAL S
e matching: AR < 0.2 095% LA 7
0.9 . T |
= good agreement N E
= offset of mean ~ 8% e B 3
= known reasons: or* v ——
@ misclassification at low . }
energies < 5GeV N
(em vs. hadronic cluster) § [
@ low energetic particles (don't Fast
reach calorimeters) b
© out-of-jet corrections
(magnetic bending) sk m »
= correction only at jet level e U e
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Jet Energy Scale

Truth MC Studies of b-Jet Energy Scale (A. Pithis)

= impact of neutrinos on the
b'Jet energy ‘ E ratio with neutrinos comparison |

= semileptonic tf decays 925,
= comparing energy of truth s E
b-jets with generated b-quark ¢ F |
energy: T ﬁii
+ at least one v (100.00 %) T T
v coming from the b-quark osf- i
(4350 O/O) 93 4‘5 4‘8 EL 5‘2 5‘4 5‘6 5‘3
+ v coming from a cascade S R =

c-quark (46.27 %)
-+ more than one v (10.23 %)

= gluon radiation effects @ low
energies

8/25
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Jet Energy Scale

In-situ Calibration (T. Barillari) JEE | =i
: =F Tl e ERE
= my reconstruction: i £ Lans
o semileptonic tf events B » i \ S ——
o Kt4 Topo(LHC) jets 3 W\MW e
@ b-matching used sof— Mg
= in-situ calibration: o o T
o g g g rod IR N S
o fill my in histogram with e e el
I’eSpeCt to |tS parton Jet 1stiter. In Situ Calib

®
3

energies
@ gaussian mean p for myy for
each jet energy bin

W Mass [GeV]
~
3

@
3

50
o apply weights (p/miPG)~" wf
to jets sof
= next iteration I
10:

0% 100 150 200 250 300 350 400 450 500

Jets Energy [GeV]
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Jet Algorithm Studies

kr Parameter Studies (R, Hartel) e

= systematic study of Jet g
Algorithm parameter ; ]
dependence of the top mass H H i

= standard cuts applied on
semileptonic tt MC NN

— Myop = 3-jet combination with §EEEEEEEEEEANIINILLCS
DS 2y

= with & w/o W cut £
(within 80.4 + 20.0 GeV)

= C4, C7, Kt4, Ki6 (Topo & H1) | * . s

= Ktincl. (Topo & LHC) BOETTRRR T

— Kt excl. (Topo & LHC) | i | | |

Jet Collections
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Jet Algorithm Studies

duerge from excl. kr algorithm as event shape variable  (t. Gttfert)

= quality study of duerge distributions

= duerge as discrimination variable for
background

40> v B
[ m+2i
Ew aw+a
v -
EHw: i +si

— all background

= OMerge(4 — 3) = minimal distance of |
all protojet pairs in the event with i
only 4 jets left s RN

= each entry in histogram is
Auerge(n + 1 — n) for one event

H [l > v bB

= only W(— pv) + jets so far %;Wf;
. W* () +3)

= electron removal not yet available v
W* () + 5

(to be done on cluster level) —atbackgrouns
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Top Mass Reconstruction in semileptonic Channel

= leptonic tt MC (Jimmy & Mc@NLO) (5200) (Athena 13.0.30)

Preselection

= exactly 1 lepton
with Er > 20 GeV
and |n| < 2.5
= at least 4 jets with
Er > 20GeV,
In| < 2.5, not
overlapping with a
loose electron:
e AR<O0A1
© Ejer/2 < Ee-

= MET > 20GeV

11—

0.8

0.6—
04—

0.2
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Top Mass Reconstruction in semileptonic Channel

Top Reconstruction using pr balance method

=
=

taking only 4 leading jets in pr

assuming 2 leading jets in pr
as b-jets

next 2 as jets from partons of
hadronic W decay

isolated lepton and MET from
leptonic W decay

2 different {t combinations

(E. Rauter)
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Top Mass Reconstruction in semileptonic Channel

Top Reconstruction using pr balance method

= taking only 4 leading jets in pr

= assuming 2 leading jets in pr
as b-jets

= next 2 as jets from partons of
hadronic W decay

= isolated lepton and MET from
leptonic W decay

2 different {t combinations

take t pair with best pr
balance

4y

160

140
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o
»2 @ ® O
& 8 & &

N
S}

(E. Rauter)
tMass

Entries 3642
Mean 2.405e+05
RMS 1.187e+05
X2 1 ndf 37.77137
Prob 0.4339
PO 44267
pL 1.601e+05 + 3078
p2 2.01e+04 + 3793
p3 -406.8+ 35
p4 0.008271:+ 0.000035
P5  -4772e-08% 1.161e-10
p6 1.181e-13 £ 3.581e-16
p7 -1.277e-19 + 9.499e-22

4.624e-26 + 2.034e-27
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Top Mass Reconstruction in all hadronic Channel

= all hadronic tt MC (Herwig & MC@NLO) (5204) (Athena 13.0.30)

Preselection (P. Giovannini)
= at least 6 jets with
pr > 20GeV,
In| < 2.5, not 1
overlapping with a r
loose electron: o
e AR<O0.2 s
° Ejt/2 < Eo-
= no lepton with e
pr > 20GeV and b
In| < 2.5 T
= MET < 20GeV 0
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Conclusion

= TopoCluster and Local Hadron
Calibration in good agreement
with MC

= correction on jet-level
calibration in progress

= studies of jet reconstruction
algorithms ongoing

= in-situ calibration using my,
reconstruction

= top mass analysis in

semileptonic and hadronic
channels started
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Backup slides

Backup slides
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Particle Shower

EM shower

Electromagnetic Shower
° ety

@ pair production,
bremsstrahlung

RD3 note 41, 28 Jan 1993
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Particle Shower

EM shower

Electromagnetic Shower

® ety
@ pair production,
bremsstrahlung

Hadronic Shower

crry @ hadrons (7*, K, p, n, hadronic
o r-decays, ...)

@ nuclear interactions

@ em sub-shower 7°

- @ invisible/escaped energy
\_/ @ high fluctuations in shape

RD3 note 41,

ST

Electromagnetic Energy .|
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Additional Information Sven
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kt exclusive mode

The k7 exclusive mode:
@ take a list of protojets and define distances:

AR distance scheme

d; = p?
dj = min (pzT,.,psz) ARZ with ARE = A¢? + Arf?

Q find dpn, the smallest of all d, dj

Q if dnin is a d;, declare protojet as “beam jet”,
if it's a dj, merge the two jets i and j according to

E recombination scheme

P =rf +of

© iterate until all d;, djj > deut
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Jet Algorithm Studies: Cuts

= at least 1 lepton with
pr >20GeV and || < 2.5
= at least 4 jets with
pr > 40GeV, |n| < 2.5, not
overlapping with an loose
electron within AR < 0.4
= electron isolation: < 8 GeV
within a AR = 0.45 Cone
= muon isolation: < 2GeV
within a AR = 0.2 Cone

= MET > 20GeV
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In-situ Calibration (D. Pallin)

@ reconstruct my LT

@ define jet energy bins J

@ for both W parton jets(!) fill ] i -
myy in a histogram with ——— " #N*AM’]LW*MM -
respect to the jet energy T FEx i !

@ fit with gaussian and plot K
,u/m’;VDG 3 Bialialialnde’ "

e apply weights 1/(u/mfP%) to — S
jets and start second iteration
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Additional information Emanuel

. wMass WMass_el WMass_mu
- Er 3642 i
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60—
partonsort L
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MET Paola

@ Container: Kt4H1 TopoParticleJets, StacoMuonCollection,
ElectronAODCollection, MET _RefFinal

[ MET RefFinal.et() | htemp
= Entries 1000

70 Mean  1.988e+04

RMS 1.283e+04
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