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Quarks are the most interesting elementary particle:
nontrivial transformation under all SM gauge groups!

...but due to confinement, we can't observe
any of the conserved charges directly...
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However: Information from the quarks is imparted on the
observable final state: jets and their sub- and super-structure.



]
O l | t | | I ' e NATIONAL ACCELERATOR LABORATORY
! !

Our field of jet substructure is an active field of research
with a fast pipeline from new ideas to experimental results.
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thinking about jet  Understanding the Constraining

sub/super structure  detector response models of (B)SM!



Outline

Our field of jet substructure is an active field of research
with a fast pipeline from new ideas to experimental results.
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thinking about jet  Understanding the Constraining
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Colorflow with the Jet Pull
AP =¢— ¢y, pp—1-qgq
(re)showered (10k times) with Pythia 8
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Two (~independent) jet inputs: . ¢ 1506056?29 R SRS —— Y
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Colorflow Tagging for a SM Measurement ST
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Colorflow Tagging Challenges

Two big challenges Iin this measurement:
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measurement: e.g. what is the jet axis?
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Colorflow Tagging Measurement Subtleties e S
There are severe subtleties in the b S tocel .
Resolution

also improved
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Jets are corrected to point to the primary vertex, but it is

cruclal that their constituents are also corrected!
— ATLAS Colorflow in backup
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Colorflow Measurement Results - ATLAS Colorflow in backup =
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Part |I: Jet Charge s
Our field of jet substructure is an active field of research
with a fast pipeline from new ideas to experimental results.
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thinking about jet  Understanding the Constraining

sub/super structure  detector response models of (B)SM!
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pp—1->qQ
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Jet Charge Measurement s

CONF-2015-025

ATLAS Preliminary Simulation
Pythia 8.175 + CT10

o
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We have measured the jet
charge Iin dijet events.
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Non-trivial change In
the mean jet charge as
a function of pr

® More Forward Jet
0.1

Weighted Fraction of Events:

More Central Jet

because the up-quark =
jet fraction increases. £ L .
§ 125— e . o o
2 1 hd
Furthermore, there have SSTTB00 1000 1500
JetpT[GeV]

been recent calculations

which we can put to the test!
— ATLAS Jet Charge in backup




Correcting for Resolution Effects — ATLAS Jet Charge in backup

Average Jet Charge [€e]
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Unfold to facilitate model/calculation comparisons.
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Tracks Inside Jets

— ATLAS Jet Charge in backup

Need to understand tracking (inside jets)!
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The number of charged particles increases with pr and their
tracks become straighter. One way to study the modeling of
the merging is to look at the charged-energy fraction.



Jet Charge Measurement Uncertainty
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Average Jet Charge
Systematic

Jet pr Range [100 GeV]

un-prescaled trigger

Correction Factors 23 0.9 0.8 .o 03 06 0.1 0.3 0.2 0.1
Total JES 8.8 3.8 0.9 0.8 1.1 1.1 0.7 0.7 0.4 0.9
JER 6.8 23 07 07 03 03 0.1 0.1 0.1 0.3
Charged Energy Loss 0.0 0.0 00 00 1.7 1.5 1.5 1.5 1.6 3.6
Track Multiplicity 1.5 0.1 0.6 1.1 0.8 0.6 1.2 1.4 2.1 2.9
Other Tracking 3.6 04 09 07 06 1.5 1.2 1.6 1.7 1.9
Unfolding Procedure 28 24 03 02 02 0.3 1.1 1.0 1.6 0.6
Total Systematic 38 5.1 1.8 2.0 2.4 2.6 2.6 2.9 3.6 5.1
Data Statistics 28 7.4 1.4 07 03 06 0.9 2.0 4.2 7.0
| Y £ %2 ATLAS Preliminary
average is ~0, so fractional uncertainty is large ?6 - Vs =8TeV, 20.3fb”
c ] 4-2012 Data
%0_15 L N — Pythia 8.175 CT10 AU2
E - :'*" ' - - Herwig++ 2.63 CTEQ6L1 EE3
. . . _ I —50 GeV <p_=80GeV
Modeling of charged particle multiplicity o+ 195 GV <p. ~225 GeV
resolution depends on this! —
( P ) i track
Reconstruction efficiency, resolution, 0051 ultiplicity

charge mis-ID, fake tracks

16

rltrack



Jet Charge Measurement Results s

Measurement Results

-Significant variation with
PDF, CTEQGL1 best L
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What happens when we ‘remove’ the PDF?
Does the jet charge for jets of a particular flavor depend on p_7

(Qg)=11+0(as)| >, Qhﬁg(%’ E x R) (scale violation)

h = hadron \
Moment of a

Prediction:
c < Oand dc/dk < O
u and d quark, anti—ky, R=0.5 non-perturpbative...but we know
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Jet charge per flavor: extraction

forward forward forward forward forward down
<Qi ) = \f anti-up, 1) Q + (/. down,i  Janti-down, 1)Q

central central central central central down
<Qi > — \f anti-up, 1) Q (f down,1 f anti-down, 1) Q

—h

Can exploit the S L ATLAS Preliminary
n-dependence ofthe ~ §°°  is=8Tev,203 10"
flavor fractions fto extract © O'G* L
the up- and down-quark %2:¢- TR ﬁ +4
jet charge in each prbin. s ° ¢
< 0 il

4 stat 0.2
I L [4‘7; D SySt -0.4
an Py o PDF .06

¢ Updets, «x=0.3 ¢ DownJets, k=03 -0.8

Quark fraction increades =—»

III|III|III|III|IIIIII|II

<+— Up/Down difference increases

.UpJets,K=0-5.DownJEtS,K=0.5 _1|||||||||||||||||||||||||

200 400 600 800 1000 1200 1400
® Uplets, k=07 @® Down Jets, « =0.7 Jet o [GeV]

| L ACCEL \TORY
!




Jet charge per flavor: pr dependence

- . (@) = ) ap0s(1 £ clog(pri/pr)
Question: accounting 7

for PDFs, does jet

o .
charge depend on pr? & 47 ATLAS Preliminary
S 005 |S=8TeV,20.3 fo
Data and theory ag ree: n,_i ' - CT10 + Pythia8 Flavor Fractions
- S -
Yes! § of
[ i
3
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I O 73 SDF - 90% correlation ¢(0.3) and ¢(0.5)
v @ /0% correlation between ¢(0.3) and ¢(0.7)
_0.15|||||||||||||||||||||||||||||
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Outlook
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Many sophisticated and
powerful substructure
techniques used In
searches and Iin
measurements in
the 8 TeV data.

Gearing up now for
boosted object tagging
and substructure
studies at 13 TeV!
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Plots from Colorflow




Colorflow Backup W=l

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/
Ap = ¢ — b,

Legend

- Pull (vector)(J;)
Op Pull Angle
e Constituent of J; (size weighted by pr)

Ay =y—yy


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

Colorflow Backup

—D5~

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

3 3
x10 x10
(\! T IAlTiAél T T T T TT T T TT | T T TT | T T TT | T T TT | T T TT | T T TT C\:! T 11 ||TiA§I LI LU T T 1T | T T 1T | T T TT | T T 1T | T T TT | T T TT
e - ¢ Data [ ]Standard Model - e A ¢ Data [ ]Standard Model
- -1 _ : — L ; . |
% 30 - \s=8TeV, 20.3fb" [J# [l Single Top .."E’ 30 \s=8TeV, 20.3fb" [ & [l Single Top
~ .. []W+ets [l Fake Leptons < B [ ]W+jets [ Fake Leptons
L NN 7+ . | R i
R Y e jets Dibosons L NN : _
R SN D\ - . e W 2siete [ ]Dibosons
T ., TALIITITIITNN N
20+ \ NN L AMlamrmmTR i assny
D NCANANNANAA QONNNNAN \\\\\_ 20 SO \:\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\_\
10 — — B .
- 4 10 — —
0 e er———————
s 12 - - - - .
% B ] (% 1 2 C ]
© 11— . ° ® e 3 - ]
= . ] g 1L ° ® ® L i .
08¢ 0.2 0.4 06 0.8 1 08 L , . . . ]
: ' 0.2 04 0.6 0.8 1
All Particles 6¢(Ji,J2) [rad]/m 0

Charged Particles 6¢(J1,J.) [rad]/n


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

Colorflow Backup el N

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

Colour Singlet Colour Octet



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

Colorflow Backup W=

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

- - L . — L I
o [ 1.3FATLAS ¢ Data 1 o |.1.3FATLAS s Data —
ol f - _ 1 %= F i
S| 5 [Vs=8TeV,203f" _ sMi 1 BI%  Fis=8TeV,2031b" SM .
S 1.2 Powheg-+Pythiab — 8 1.2F " Powheg+Pythia6 —
—I2 § . Flippedtt S . Flipped tt -
© Powheg+Pythia6 To Ee Powheg+Pythia6 ]
1.1 SM ft o 1.1 SM ft __
- Powheg+Herwig 7 = Powheg+Herwig -
1E 7 - — E
¥ 2 . 1: .
B _ ~ —_—— e B
0.9 0 = 0.9— a—
B | | . | | | N -
(qv] | | ' [ [ | | : | |
5 1.05—: - ®105-_._ | | |
8 [ e _ Q 1=
= 0.95— | | — % 0.95 | —

0 02 04 06 08 1 —02 04 06 08 1
All particles 085(J,,J,) [rad]/m Charged particles 8(J,,J,) [rad]/x

o


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

Colortlow Backup

IONAL ACCELERATOR LABORATORY

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

Azimuthal Angle (¢)

Cluster

IIII|IIII|IIII|IIII|IIII|II Energy
Run Number 204668 (GeV)
A TLAS Event Number 104923301
\s =8 TeV 30.0

11.0

, . 4.0
J2
1.5
J1

@ Clusters (size « log(E)) pj ~ piz ~ 50 GeV 0.5
+ Jet Axes

Pull Vector (x 100) my, ~ 70 GeV

IIII|IIII|IIII|IIII|IIII|II 0-2

5 -1 -05 0 05 1 1.5
Rapidity (y)


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

~20—

Colorflow Backup

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

®Q_O_1 4 I I I | I I I | I I I I I I I I I ®Q_O.14 I I I | I I I | I I I I I I I I I
§ -ATLAS Simulation . § -ATLAS Simulation :
o | \s=8TeV i =] | \s=8TeV ]
Z B POWHEG + PYTHIAG _| Z B POWHEG + PYTHIAG6 i
~ 01 2 | — Nominal Truth — Nominal Reco ] ~ O 1 2 | — Nominal Truth — Nominal Reco
~ ~ 7 " Flipped Truth ~ 7 " Flipped Reco B ~ 7 " Flipped Truth ~ 7 " Flipped Reco
o1+ —— T 0.1+ T ________-::::'l"""-________ _____ ]
L —————- _ __Immmmmmm=mrmmm T L ""I*---—_
L _|_I i L E—
] ] ] | ] ] ] | ] ] ] | ] ] ] | ] ] ] ] ] ] | ] ] ] | ] ] ] | ] ] ] | ] ] ]
O'080 0.2 0.4 0.6 0.8 1 O'080 0.2 0.4 0.6 0.8 1

All-particles Pull Angle 6, [rad]/x Charged-particles Pull Angle 6, [rad]/x


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

Colortlow Backup

IONAL ACCELERATOR LABORATORY

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

O
w

Normalized to Unity
O
N

' ATLAS Simulation
| \s=8TeV

All-particles
—— All-particles ;
(Before Origin Correction) !

~ 7 7 7 Charged-particles

-7 -
_____

1 2
Reconstructed - Particle-Level 6, [rad]/x


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

Colorflow Backup

~31-=

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

.é, O 3_ T T T | T T T T [ T T T 1 T T 1 ] -'? O 3_ T T T | T T T T [ T T T 1 T T 1 ]
S | ATLAS Simulation | S5 | ATLAS Simulation |
o [Vs=8TeV _ o [Vs=8Tev _
e i | e, i T |
I ! All-particles ] N ! ]
© | N © — Allnarti L ]
= 0'2_ All-particles ] £ 0'2_ All-particles o ]
— i (Before Origin Correction) ] — | -~~~ Charged-particles ]
0.1— - 0.1
Tl R A N R S SO SN NN NN SN A SR NN N S e '|"|___|r_|-_-|a-|'- Lo I|-I-:.-“|---;_L|__-|' .
Q2 -1 0 1 2 QZ -1 0 1 2

Reconstructed - Particle-Level 6, [rad]/x Reconstructed - Particle-Level 6, [rad]/x


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

~30-

Colorflow Backup

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

3 3

LOGOX.'IO"I"'I L e e I e LOGOX.'IQ'I"'I L I
8 . ATLAS ¢ Data []Standard Model 8 . ATLAS ¢ Data []Standard Model
S - Vs=8TeV,20.3f" [Jg [SingeTop - S - Vs=8TeV,20.3f" [Jg [WSingeTop -
; B [ ]W+jets [ Fake Leptons  _ ; N o [ ]W+jets [ Fake Leptons  _
B 40 - [ ]Z+jets [ ] Dibosons _ B 40 Before O_”gm [ ]Z+jets [ ] Dibosons _
b | | b | Correction |
s 1.2 ] =
D - D
3 . 3
g 1 ° ° ° ® ® ] + + % g

- - - . -

084 0.005 0.01 0.015 084 0.005 0.01 0.015

All Particles Ive(J))l All Particles Ive(J))l


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

Colorflow Backup

~33-

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

3
x10
5 60 IIAlTiAélllll |||||||| |||||||||||||||||||||||||
g - ¢ Data [ ]Standard Model -
~ - {s=8TeV, 203" [ s W singe Top -
"GC-)‘ RN [ |W+jets [jjj Fake Leptons |
o 40 :f§§§§ [[]Z+ets [ ]Dibosons _
B NN 7
NN |
s 1.2 - *
2 ¢
3
(DU 1 @ o ° ° +

0.8 5 0.002  0.004 0.006 0.008  0.01
Charged Particles lve(Jy)l


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

ol AL
Colorflow Backup Skl N>

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

e,i"(J1,J2) [rad]/n

ATLAS
Stat. + Syst. Bin-Bin Correlation
I | FTrT | rTrT | L | I

OO 01 02 03 04 05 06 0.7 0.8 09 1

8?,"(J1,J2) [rad]/n

ATLAS

1 Stat. + Syst. Bin-Bin Correlation
IIII|IIII|IIII

-0.11

OO 0.1 02 0.3 04 05 0.6 0.7 0.8 09 1

charged

6p " (J,J,) [rad)/m


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

Colorflow Backup S N

~35-

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

ATLAS
Statistical Bin-Bin Correlation
B 1_"'|"'|"'|"'|"'||"'|"'|"'|"'
= £ .020 002 0.21 0.34 -0.51
S o08Ff
AN L
:,F 0.6 :_-0.12 0.05 0.09 052 -0.39
g, %% 010 o0 0.10 0.15 039  -051]
o _
02 :
L 0.21 -0.03 .0.18 . 0. 052 -0.34;
0 - |
g 1 1
) ]
S 08 -0.18 -0.10 0.09 0.21]
_ ]
?:- 0.6 -
so 0.03 001 005 -0.02]
® 04 q
0.2 ]
021 010  -0.12 -0.20°
0 L

0O 02 04 06 08 10 02 04 06 08 1
62'(J ,J,) [rad)/x e‘;“arge"(J1,J2) [rad]/n


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

Colorflow Backup Sl N

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

o [2.1.3FATLAS —— = o |2 1.3FATLAS —— -
B2 - 1 = DI - 1 .
Ol & [ls= 8 TeV, 20.3 fb . Ol [\s= 8 TeV, 20.3 fb -
© 1.2 SM tt — © 1.2 SM tt —
—= N e Powheg+Herwig - o I— e Powheg+Herwig -
o £ ° . T e .
1.1 Flipped tt — 1.1— Flipped tt —

- Powheg+Herwig - - Powheg+Herwig -

I ] I _ﬁ_ ]

|3 2 B |3 -

_ _ _ i " =

0.9 2. — 0.9 S

© - | ] | - © ] | | -
T 1.05——: —~ T 1.05_. -
(Q) e — = g e o p—————
2 0.95_ L L l L L l L L l L L | L L |_ 2 0.95_ L L l L L l L L | L L L L L |_
0) 0.2 0.4 0.6 0.8 1 o) 0.2 0.4 0.6 0.8 1

All particles E)P(J1,J2) [rad]/n Charged patrticles E)P(J1,J2) [rad]/=


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

~37 -

Colorflow Backup

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

o | %1 3FATLAS e Data — ke _’.,_1.3:—ATLAS e Data —
BI2 - -1 ] o] . 1 -
B2 [Vs=8TeV,20.3fb - B3 [Vs=8TeV,20.31fb -
3 1.2 __ SMf - B 1.2 SM f -
—|2 = o Powheg+Pythia6 - —|2 - Powheg+Pythia6 -
o R ] o ~ e ]
1.1 Flipped tt — 1.1— Flipped tt —

- Powheg+Pythia6 - | SER Powheg+Pythia6 -

1- A - 1 5 -

0.9 S 0.9 -

© - : ———— : . © ————f— : : ————
© 1.05— — ® 1.05— —
g | == R ——— e Cpssossooss — Q 1—_2_ ettt TP S SRR o —
g 0.95- — CEJ 095~ ., g
0) 0.2 0.4 0.6 0.8 1 0 0.2 0.4 0.6 0.8 1

All particles GP(J1,J2) [rad]/m Charged particles BP(J1,J2) [rad]/=


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

Colortlow Backup

o1 Ay
:ﬁﬁl—l“\v>

L ACCELERATOR LABORATORY

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

d()'ﬁd

MC/Data

O

0.9

o
ol

©
(O] N

E,_li
—
—
([ ]

-ATLAS
-\Vs =8 TeV, 20.3 fb”

———

Data
SM it

Powheg+Pythiaé —

SM tt

Powheg+Herwig |

SM tt

MC@NLO+Herwig]

04
All particles GP(J1,J2) [rad]/n

0.

—

dOﬁd

MC/Data

O =—-

0.9

©
OO'I

)
T

-ATLAS
Vs =8 TeV, 20.3 fb”

———

e Data

SM tt

Powheg+Pythia6 —

SM tt

Powheg+Herwig |

SM tt

MC@NLO+Herwig]

02

06

Charged particles OP(J1,J2) [rad]/x


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

~30-

Colorflow Backup

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

ATLAS | ATLAS
e+l channels, Powheg+Pythia e+l channels, Powheg+Pythia

O
©

[rad]/n

o o
o O .

0 0.1020.304 0506 0.7 08 0.9 % 010203040506 0708 0.9

Reconstructed all particles 8(J .J,) [rad]/z Reconstructed charged particles 8(J_J,) [rad)/n

—h
—

n B
- ~— -
2 i " 8.6% 13.0% 24.2%
;:C\J 08;_ 20.7% :N f— .
2 . oF ~F 5
Ep/ 07__ % 07‘_ ]
2. u . - 9.3% 19.9% 15.8% J
@ 0.6F E @ F -
o Ur . 2 0.6 —
= - 0 [3) n .
g 0.5F - T o5k :
UL o O -
2_ - - Q 05: .
2 0.4¢ E 8 04r E
- . - 17.0% 18.8% 8.1% 7
> C ] — - ]
o 0.3g : S 03F E
() ] (@) : ]
o 0.2 E o 0.2k =
*% 32.5% 23.0% ; % ]
a 01 E & 0.1 23.8% 11.8% 6.9% —
O IlllIlllllllIllllllllllllllllIllllll_ -lc:—') IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII:
(4v]
o


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

Colorflow Backup

IONAL ACCELERATOR LABORATORY

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

%)
Q0 Matrix Element
=
©
T Shower Model
O
O
c
- Color Model
O
& ISR/FSR
Q
)
> Unfolding Procedure
n

Tracks
Clusters
th

ATLAS Other

Vs =8 TeV, 20.3 fb"

JES

First Bin Only

JER
¥ Charged-particles MPI

" All-particles

0.5 1 1.5
Percent Uncertainty

2



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

Colortlow Backup

NATIONAL ACCELERATOR LABORATORY

—41—=

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2014-09/

Process

Number of Events

tt

95400 £ 14000

Wt—channel single top 2730 4+ 600
s— and t—channel single top 150 £+ 10
W+jets 3710 + 120
Z+jets 560 + 270
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Total SM 105000 + 14000
Data 102987

Process Generator Type Version PDF Tune
. POWHEG [17,18,19)] NLO ME - CT10 [20,21] -
+PyTHIA [22] + PS 6.426.2 CTEQ6LI [23] PERUGIA2011C [24]
Sinele t PowHEG NLO ME CT10(4f) -
tgle top +PyYTHIA + PS 6.426.2 CTEQ6L1 PERUGIA2011C
WWWZ, ZZ SHERPA [25] LO multi-leg ME + PS 14.1 CT10 Default
W/Z+iets ALPGEN [20] LO multi-leg ME 2.1.4 CTEQ6L1 -
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A 9211[%] (93“ rad] /7
0.0-0.275 0.275-0.6375 0.6375-1.0

Shower, fragmentation & hadronisation 1.66 0.91 0.60
tt NLO generator 1.48 0.55 0.82
Colour model 1.26 1.68 0.62
ISR/FSR 1.18 0.58 0.50
Non-—closure 0.47 0.06 0.38
Clusters 0.46 0.67 0.73
Colour reconnection 0.44 0.42 0.88
JES 0.38 0.19 0.40
Other 0.36 0.10 0.39
JER 0.27 0.02 0.23
MPI 0.11 0.06 0.04
Stats. 1.12 0.63 1.12
Total 3.19 2.32 2.18
My 0.28 0.07 0.20
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Stats. 0.68 0.51 0.54 0.77

Total 1.94 0.97 1.12 2.35
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Trigger threshold [GeV] Offline Selection [GeV] Luminosity [fb™?]

25 50,100] 7.84x107°
55 100, 136 4.42x10~%
80 136, 190] 2.32x1073
110 190, 200] 9.81x1073
145 200, 225] 3.63x1072
180 225, 250] 7.88%x1072
220 250, 300] 2.61x1071
280 300, 400)] 1.16

360 > 400 20.3
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Average Jet Charge Jet pr Range [100 GeV]
Systematic
Uncertainty [%] [0571] [172] [273] [374] [475] [576] [678] [8710] [10712] [12715]
Correction Factors 23 0.9 0.8 .o 03 06 0.1 0.3 0.2 0.1
Total JES 8.8 3.8 09 0.8 1.1 1.1 0.7 0.7 0.4 0.9
JER 6.8 23 07 07 03 03 0.1 0.1 0.1 0.3
Charged Energy Loss 0.0 0.0 0.0 0.0 1.7 1.5 1.5 1.5 1.6 3.6
Track Multiplicity 1.5 0.1 0.6 1.1 0.8 0.6 1.2 1.4 2.1 2.9
Other Tracking 3.6 04 09 07 0.6 1.5 1.2 1.6 1.7 1.9
Unfolding Procedure 28 24 03 02 02 03 1.1 1.0 1.6 0.6
Total Systematic 38 5.1 1.8 2.0 2.4 2.6 2.6 2.9 3.6 5.1

Data Statistics 28 7.4 1.4 0.7 0.3 0.6 0.9 2.0 4.2 7.0


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2015-025/

—65-

Jet Charge Backup

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONENOTES/ATL AS-CONE-2015-025/

Standard Deviation Jet pr Range [100 GeV]
Systematic
Ut 051 12 23] Bl W) (56 (68 10 [1012) (1215
Correction Factors 0.9 0.1 0.0 0.1 0.0 0.1 0.0 0.0 0.0 0.0
Total JES 1.9 1.5 1.1 1.1 0.9 1.0 0.8 0.7 0.5 0.5
JER 1.3 0.3 01 02 03 04 0.2 0.2 0.2 0.2
Charged Energy Loss 0.0 0.0 0.0 0.0 0.2 0.3 0.3 0.3 0.4 1.1
Track Multiplicity 0.2 0.3 0.2 0.1 0.0 0.1 0.2 0.2 0.3 0.2
Other Tracking 0.3 04 05 05 06 06 0.7 0.7 0.7 0.6
Unfolding Procedure 1.9 04 00 0.1 02 00 0.1 0.3 0.4 1.7
Total Systematic 3.1 1.6 1.2 1.2 1.2 1.3 1.1 1.1 1.0 2.1

Data Statistics 0.9 0.3 0.1 0.1 0.0 0.1 0.1 0.3 0.6 1.0
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