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12,8 BILLION YEARS AGo, [iE /ﬂ—%ﬁfwf i
A FEW SECONDS BEFORE THE E& o~ All set
CREATION OF OURUNIVERSE ., Lets fire upthis
Large Hadron Par'hc(e

Colhder and see
what happens!
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LHC Pagel Fill: 7495 E: 0 Z GeV 18-03-19 21:30:01

SHUTDOWN: NO BEAM

BI5 status and 5MP flags Bl B2
Comments (21-Feb-2019 12:08:02) Link Status of Beam Permits
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LHC Pagel Fill: 3819 E: 6500 Ge¥ t(5B): 00:12:50 03-06-15 10:53:23
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Event displays
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CATLAS
A EXPERIMENT

Run 281411, Event 312608026
Time 2015-10-11, 18:40 CEST

m(u, b) = 124 GeV
m(jet, jet) = 1237 GeV
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pT(Tﬁad) = 292 GeV
pT(Tﬁad) = 275 GeV
pr (b-jet) = 47 GeV

ERISS — 33 GeV

mf{Pt = 591 GeV

ATLAS

EXPERIMENT

Run: 302393 Event: 264472429
2016-06-20 05:17:18 CEST
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ATLAS

EXPERIMENT

Run: 304337
Event: 588288156
2016-07-23 19:55:07 CEST
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Run: 287931
Event: 461251458
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Event displays




Visualisation
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Le modele standard redéecouvert
LHC 2010 : un siecle en un an
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Diagrammes de Feynman

M = =gy, v4] Doy 1y
(P1+P~2)z[ 1] |
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Diagrammes de Feynman

ot ut

M = — |37, V4| U2y Uy
UﬁlJer)z[ 1] |
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Diagrammes de Feynman
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Diagrammes de Feynman
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Diagrammes de Feynman
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Analyse de donneées
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Analyse de données
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Events / bin

Data / Pred.

Analyse de donneées
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Events / bin

Data / Pred.

e donneées

Q.

Analyse
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Events / bin

Data / Pred.

Analyse de donneées

10" ATLAS % Data Wi [t + light 1
f5=13TeV, 361" [Oif+z1c @@+ zlb mt+ v

107r Single Lepton [CIMon-if Total unc. - fH 1
Pre-Fit
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aafmqri_\,c'?ﬁb Ry SR ‘?“%:reﬂnn\.ﬁ’m'qaﬁrc'qwﬂ Ry SRgw “Rpa

Events / bin

Data / Pred.

10°F ATLAS @ Data WtH [T + light
V5=13TeV, 361" [Jit+21c [W@tH+21b mtt+ v

107 F Single Lepton CINon-T Total une.  ---fiH
Post-Fit

10°f

ATLAS [t +1ight [Jii + 21c Wi+ 210
E:13Tev B+ v  [InNoni
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6| 2B
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- ATLAS Simulation
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102 =
C 1 | |
o I + + t =
- S ———
= 2 E 3
| = E =
< 1.5 -
E - 3
E —— 3
| | bk Fa e
w 8 e 3
I C ]
0| F E
E-C; 0.5 =
o '
tt+b tt + bb tt+B tt+ >3b
5j 5j 5j
Sample CRy,Hligm CR;,HzIn CRt,f+l:
Pre-fit Post-fit Pre-fit Post-fit Pre-fit Post-fit
wH 224 + 22 100 £ 140 | 187 % 25 5+ 12 680 £ 7.6 57 T 42
tt + light 197000 £ 26000 179900 £ 4900 | 2580 £ 720 2300 + 210 4250 + 920 3560 £+ 240
tt + >1c 27500 £ 4300 44100 = 5500 | 1280 £ 500 1840 + 250 1770 + 270 2590 £+ 390
tt+ >1b 11300 = 1100 13500 = 1300 790 £ 130 944 £+ 94 3400 + 440 4030 + 320
tt4+V 589 = 55 584 £ 54 232 £ 4.1 21.3 £ 29 48.1 £ 5.9 46.6 £ 5.4
Non-tf 21300 + 4100 20900 + 3200 | 520 + 180 440 + 100 960 + 190 860 + 160
Total 258000 = 29000 259320 + 910 5200 £ 1100 5560 + 160 | 10400 £ 1300 11140 + 290
Data 259 320 5465 11095
SR SR SRboosted
Sample Pre-fit Post-fit Pre-fit Post-fit Pre-fit Post-fit
ttH 40.1 £ 5.1 34 + 25 159 £ 2.1 133 £ 9.8 16.9 £ 1.9 14 £ 10
i + light | 500 + 210 393 + 67 15 + 33 125 + 93 | 180 + 120 112 + 32
tt+>le | 436 £ 92 610 + 100 | 30 + 17 28 + 14 | 168 + 70 235 + 39
tt + >1b 1230 + 200 1450 + 110 273 £ 53 335 + 25 236 + 89 229 + 33
tt 4V 19.9 = 2.9 19.7 £ 24 6.4 + 1.3 6.4 £ 1.2 16.1 £ 2.9 16.6 + 2.4
Non-tt 269 + 64 220 + 52 54 + 11 28.1 + 84 104 + 30 101 + 26
Total 2440 £ 390 2724 + 70 371 + 68 423 + 23 710 £ 200 708 £+ 40
Data 2798 126 740
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Events / bin

Data / Pred.

Analyse de données

ATILAIS I ] I:I_)ilalal I .ItiH '
450t s=13Tev, 361" Ot +light @i+ 2tc
400} Single Lepton .tI\II+ >1b .!I! 4 \I,: _
i CINon-tt otal unc.
35 SFHZS ---ttH (norm) ]

' Post-Fit

0397708 06 04 02 0 02 04 06 08 1
Classification BDT output
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Events / bin

Data / Pred.

Analyse de donneées

ATLAS
Vs =13 TeV, 36.1 b
400t Single Lepton
SRy

Post-Fit

e Data Wt
[t + light [t + =1c
Wit +21b @tt+V ]
[INon-tt Total unc.
---1tH (norm)

1 208 -06 -0.4 —02

0 02 04 08 08 1
Classification BDT output

Pre-fit impact on p:
0="0+A0  0=040

Post-fit impact on p:

o =8+AD 0="0-A8

—e— Nuis. Param. Pull

ti+21b: SHERPASF vs. nominal
ti+21b: SHERPA4F vs. nominal
ti+z1b: PS & hadronization
ti+21b: ISR / FSR

tiH: PS & hadronization
b-tagging: mis-tag (light) NP |
K(tt+=1b) = 1.24 + 0.10

Jet energy resolution: NP |
tiH: cross section (QCD scale)
tt+=1b: tt+=3b normalization
ti+21¢: SHERPASF vs. nominal
ti+21b: shower recoil scheme
tt+21c: ISR/ FSR

Jet energy resolution: NP 1|
ti+light: PS & hadronization
Wt: diagram subtr. vs. nominal
b-tagging: efficiency NP |
b-tagging: mis-tag (c) NP |
ET*: soft-term resolution
b-tagging: efficiency NP Il

Ap
-1 -05 0 0.5 1

LI L L L B

ATLAS
Vs =13 TeV, 36.1 fb"

=
. =

. —

=

——

AR T PN FETTN PRTTY PRUTY FTUTE ST

-2 -15 -1 -05 0 05 1 15 2

(6-6,)/A0
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Events / bin

Data / Pred.

T T T o] L3S i T
ATLAS eData  mtH
40 5-13Tev, 3.1 7 I+ ol o
8 i Wit + = |t +
400¢ Slnglje Lepton [CNon-tt “Total unc.
350t ST -~ tH (norm)
Post-Fit
300

Analyse de donneées

0.75
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o P S P, 'r\'¢'. -
o o S AT Iy f T

1 208 -06 -0.4 —02

02 04 06 08

Classification BDT output

Pre-fit impact on p:
0="0+A0  0=040

Post-fit impact on p:

Wmo=0+A0 1 0=0AD

—e— Nuis. Param. Pull

{t+=1b: SHERPASF vs. nominal
ti+21b: SHERPA4F ve. nominal
ti+z1b: PS & hadronization
ti+21b: ISR / FSR

tiH: PS & hadronization
b-tagging: mis-tag (light) NP |
kitt+=1b) = 1.24 £ 0.10

Jet energy resolution: NP |
tiH: cross section (QCD scale)
tt+=1b: tt+=3b normalization
ti+21¢: SHERPASF vs. nominal
ti+21b: shower recoil scheme
tt+21c: ISR/ FSR

Jet energy resolution: NP 1|
ti+light: PS & hadronization
Wt: diagram subtr. vs. nominal
b-tagging: efficiency NP |
b-tagging: mis-tag (c) NP |
ET™: soft-term resolution
b-tagging: efficiency NP Il

-2 -15 -1-05 0 05 1

Ap
-1 -05 0 0.5 1

|rlllll['l[\ll[lrllIerlllll
ATLAS
Vs =13 TeV, 36.1 fb"
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5 P e
_E.._
i
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—;—.—0—
_;_._._

AR T PPN FETTY PRTTY PRUTY FTUTH FTA

15 2
(6-6,)/A0

Uncertainty souroe Ap

i 4 = 1h modeling FOAG =046
Background-model stat. unc. 0.2 —0.31
btugeing efficiency and mis-tng rabes FOIG =0.16
Jet energy scale and resclution p0.14 =014
HH modeling 0,22 —0.05
i+ = le modeling 0.0 —0.11
JVT. pileup modeling FOO3  —0.05
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