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Yukawa coupling and Higgs boson phenomenology

> New physics could manifest by modifying top-quark Yukawa coupling Yiep
e The top-quark is the heaviest SM particle and has the largest coupling Yiop ~ 1
e It decays before hadronizing, top observables can be computed and measured

Higgs production modes
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ttH and its backgrounds at LHC /s = 8 TeV

Signal: ttH

> oY = 0.129 £ 0.015 pb o
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» Exploit all Higgs decay channels
e H — bb: Highest BR, 58%
» Exploit all tt decay
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Previous ttH results in ATLAS

Signal strength: p = 24
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Full hadronic ttH (H — bb)

e Striking signature — High p7 jets and b-jets
e Large statistics available from BR and trigger efficiency

e Sensitive to different systematic uncertainties
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Full hadronic ttH (H — bb)

e Striking signature — High p7 jets and b-jets

e Large statistics available from BR and trigger efficiency

e Sensitive to different systematic uncertainties

e Need to fight vs multijet background
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Signal regions and event selection

Preselection:
> Events selected with a multi-jet trigger (L = 20.3 fb™')
» > 5 jets with pr > 55 GeV and n < 2.5
> Additional jets with pr > 25 GeV and n < 2.5
>

Lepton veto
e Assure orthogonality with other ttH channels
> b-tagging: MV1 algorithm
e 60% b-tag efficiency, c-jet rejection ~ 10 and light jet rejection ~ 600
Events categorised according to jet and b-jet multiplicity to maximise sensitivity
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und estimation: TRFy; met

» TRFuy is a data-driven method to describe MultiJet background (MJ)

MJ is extracted in a region with low b-tag multiplicity away from signal region

e Exactly 2 b-tagged jets
e MJ (2b) = DATA (2b) - Z Mcbackground (2b)

6jets 6 jets 6jets
2b-tags 3b-tags >4 b-tags

ATLAS

] Vs=8TeVv
203 fb*

7jets 7 jets 7jets il

2 b-tags 3 :—lag> 24 b-tags = r{lillggl
[Jti+cc
[t + light
=tV
[]Single top

>8jets >8jets >8jets
2b-tags 3 b-tags >4 b-tags
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Multijet background estimation: TRFy;; method

» TRFuy is a data-driven method to describe MultiJet background (MJ)

» MJ is extracted in a region with low b-tag multiplicity away from signal region

e Exactly 2 b-tagged jets
e MJ (2b) = DATA (2b) - Z Mcbackground (2b)

6jets
2b-tags

7jets
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28 jets
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6 jets
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7 jets
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>8jets
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6jets
>4 b-tags

ATLAS

Vs=8TeVv
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Tjets B Multijet

>4 btags ] i +bb
[Jti+cc
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v
[]Single top

ek

= 2 taggmee > 4 tag

» The amount of MJ in higher b-tag multiplicity regions is estimated using the
b-tagging probability for MJ jets (emy)
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TRFMmy; method: ey,

> =my: probability of tagging a jet once the two jets with the highest MV1
(b-tagging) weight are excluded

> It is evaluated in data collected by a single jet trigger with E+ > 360 GeV
> Parametrised with respect to: pr, n and (AR mmv1))
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TRFy\, validation in data and MC

» Data: ¢my evaluation sample » MC: PYTHIAS di-jet
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Event yields in analysis regions

6).3b 7j.3b >8j,3b
Multijet 16380 £ 130 12530 £ 110 10670 & 100
tt + bb 330 + 180 490 + 270 760 £450 -
tt+ cc 280 + 180 390 + 240 560 + 350  sbmgs > bisgs ATLAS
ti+light 1530 £ 390 1370 & 430 1200 % 520
T4V 142+ 63 22.0 £ 9.0 40 £ 15 EeaTey
single top 168 + 63 139 + 55 110 + 49 N
Total bkg. | 18700 £ 480 14940 £ 580 13330 & 780 20310
Togs bags [ Multijet

Data 18508 14741 13131 B+ bb

6j,>4b 7j,>4b >8j,>4b %ﬁ:ﬁgm
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tt + bb 44 4 26 87 4+ 51 190 £ 110 ] Single top
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T+ V 18+15 35+23  80+42
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Data 1545 1402 1587
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Boosted Decision Tree

3

T oS
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> Output of a Boosted Decision Tree (BDT) .. i Ll ol hy 1
is used as final discriminant O S R ,s;;[é::aw
» One BDT is trained in each signal region S oS - ]
H 25 06
. — - L . Zod s k|
Signal : ttH, inclusive in top and Higgs decays s . ]
Background : Multijet 4 all MC backgrounds o9 ]
» Input variables selected with an iterative ]
procedure I
> List of variables entering in each BDT built U
to optimise performance 85 QT
. . % 28j,24b {tH (m, =125 GeV)
e On average 11 variables per region Zozf - E
e Event shape: Aplanarity, centrality Tk Multjet 1
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. max ) b
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Fitting procedure

» The distributions of the BDT discriminant from each of the six regions are
combined as inputs to a statistical test to search for the presence of a signal
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Leading systematic uncertainties — post-fit

> tt + bb normalisation 50%

e Difference between
POWHEG+PYTHIA and SHERPAOL

v

MJ normalization is free floating
independently in each region

» Top and tt pr modeling

e 9 leading syst. unc. of the tt
differential cross section from where
the reweighting is obtained Phys. Rev.
D 90, 072004 (2014)

» Change of showering simulation for
tt + bb and tt + ccC
e Comparison of POWHEG events
interfaced to PYTHIA and HERWIG
> tf + bb modeling

e Scale variation of SHERPAOL
e Additional syst. on MPI and FSR,
not present in SHERPAOL
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Full hadronic ttH (H — bb) results

-g [ + Data
— ~ -
S ATLAS | 4Daa | Clfircc  CISingle top P ATLAS W+ =16
- 20.3 fo* Wvutiet  [isob W (125) 5 H (1 =6.4)
s (s=8TeV [Cti+light ~ [@f+v  / Total unc. o 95% excl
o >8j,2 4b Post-it I:l Background
- E
Q = . ]
o 1.2E + i
s 1 4'/- e AT 7{7/{ /i | | | =
g . (s 7 - SR T P R .
[a] E ' 4 S FCtH ,=16) + Bkgd. ]
06 ; ; ; ; ; ; ; | B 15E liH@ =6.4) + Bkgd. -+
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BDT response he

45 -4 35 -3 -25 -2 5 -1 -05
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> 95% CL observed (expected) upper limit on oz, 6.4 (5.4) X0y
> Best fit value: p=1.6+2.6
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ttH (H — bb) combination

T T T T T
T T . ey T U T | ATLAS (s=8 TeV, 203" _|
) i — total {tH (H— bb)
Hadronic [— : - statistical (tot) (stat)
Hadronic - F——-e———  p=16 25 0%
ATLAS i
Dilepton — —
- - +20  +14 |
{H (H- bB) Dilepton p——————{ = 2.8 20 i
: Vs=8 TeV, 20.3 fb™*
Lepton+jets — : — . 2 08
______ Expected * 1o Lepton+jets — =i p= 1.2 12 o8
.- Expected + 20
- —— Observed
— —| . 1.0 0.6
Combination —  S& =2 Injected signal (u=1) Combination {— e =14 _*1 . :'0 e
L -3 P T RS R P P R BN U AR I
0 2 4 6 8 10 12 -2 0 2 4
95% CL limit on p for mH:125 GeV Best fit p for mH=125 GeV

» Fully hadronic channel is actually limited by systematic uncertainties

» Improvement with ttH fully hadronic channel
e Upper limit 3.4 (2.2) — 3.3 (2.1) xo3M
> Best fit value p=1.4+1
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Run 1 ttH combination

T T T T T
B | ATLAS s=7TeV,45 tb* _|
g V58 TeV, 20.3 fb*
- : — total
(HEH =) é B statistical (tot) (stat)
= - 426 425
r fHH - yy) — | . 1 u=12 N —
ATLAS 18 17
fHH - WWiizz) -
f5=7Tev, 45 i’ HH — WwWitizz) — I =21 4wl
(s=8 TeV, 20.3 fb™ s -2 -10
iH(H - bb) [~ 3 ; _ _ 10 +06
% Expected £ 1o ttH(H - bb) — e - u=1.4 1o o
- Expected + 20
_ . L —— Observed | ~ 08 05
{iH Combination o Injected signal (u=1) iH Combination [ e p=17 08 s
L L L L L L L L L L
0 6 8 10 12 -2 0 2 4 6 8 10 12
95% CL limit on p for mH=125 GeV Best fit p for mH=125 GeV
o5 T T
CATLAS 4+ Ssm
Signal strength and limit: A \5=7Tev, 451" o Bestfit
o . - \s=8TeV, 20.316' 66% CL
» 95% CL observed (expected) upper limit on ttH cross s T e 95% CL

. SM
section 3.1 (1.4) xXozy
> Best fit value p = 1.7 £ 0.8

»

Higgs couplings:

P Best-fit of couplings modifiers x\ and kf is compatible

with SM prediction within 1 o tiH, Hoyy, WW, 22, bb

_ JV/F _ FV/,_— 25 0‘5 1‘ w‘s g 2‘5 :‘4 35
Rv/F= sm_ °F FV/F= sm 5,
V/F V/F
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Conclusions

First search of ttH (H — bb) in the fully hadronic channel @ LHC
> A new method to evaluate SFyi; made possible to increase signal efficiency

» Multijet background described by a data-driven method
e Validation in data and MC
e Full assessment of systematic uncertainties

> Fully hadronic ttH (H — bb) results:

e Observed (expected) 95% CL UL 6.4 (5.4) XU??I\IA-I i p=16+26

» Run 1 ATLAS ttH combination including full hadronic contribution

e Observed (expected) 95% CL UL 3.1 (1.4) Xaf?'\l"_, yu=17+0.38

Prospects for Run 2:
> Improved performance b-tagging
e Improved algorithms and addition of IBL

» Improved performance of the trigger

e Level 1 trigger can select jets in ET and 7
e b-jet trigger can be used to lower the jet threshold

& On-line b-tagging performance close to offline in Run 2
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Thanks for your attention
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Back-up
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Identification of b-jets

Displaced
Tracks

Secondary
Vertex

Jet

May 24, 2016 GDR Terascale

> b-tagging : identification of jets originating
from b-quarks (b-jets)
> Relies on the long life-time of b-hadrons:
Tp ~ 1.5 ps
e They travel several millimetres before
decaying

» Presence in the b-jet of a secondary vertex

» Tracks in the b-jet will tend to have an
impact parameter dy # 0
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Jet trigger efficiency and scale facto

> Events selected with a multi-jet trigger (L = 20.3 fb™")
e 4 L1 jets Ey > 15 GeV — 5 L2 jets E > 15 GeV — 5 EF jets E+ > 55 GeV

“Single-jet trigger efficiency” cyig with respect to offline jets

> N: Number of offline jets matched to a trigger chain

N(pT.7) e Trigger chain is defined as a sequence of L1, L2 and
ewig(pT,M) = Nroe(157) EF jets within AR < 0.4

» Not: Total number of offline jets

¢ 1 | Dg‘gg.A‘TLAS ]

Eig evaluation ol OGSO

. . . . : . om<! 1

> Single jet trigger with Er > 110 GeV 06~ - LSD; E

> At least 1 jet with pr > 25 GeV and || < 3.2 oaf RS

> Veto if > 2 jets with Er > 110 GeV ]
> cuig evaluated using jets with A¢ > w/2 from jet firing = e o S
the trigger wosr 5 . sk, st

8206 i stat+syst) 7|

e Avoid trigger bias w N Sy (12145550

50.4+ o
> SF is evaluated comparing data and PYTHIAS di-jet MC % o2~ 5" -

3‘0 4b 5‘0 éU 7b 8‘0 9‘0 100
P, [GeV]
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Trigger SF systematic uncertainty

» Systematic uncertainty: SF sample dependence derived in MC
e It is maximal in the efficiency turn-on region
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Trigger efficiency: algebra

P>5s=1—(P=o+ P=1 + P—2 + P_3 + P_4)
P:o = H(l — E,’)

i=1

P_: = Z Ej H(l - E,')

Jj=1 i#j
P:2 = Z Z (Ejé‘/ H(l — 5;))
Jj=1I=j+1 i),

Pa=32> > (fﬁﬂfm 11 (1—8")>

J=1 I=j+1 m=I+1 i#j,l,m

P:4:ZZ Z Z EJEIEMEN H (1—-ei)

j=1 I=j+1 m=/+1 n=m+1 i#j,l,m,n
¢ stands for etrig(p7,n) and indexes i, j, k, I, m, n run over the number of jets in the
event
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Analysis strategy

nb

2 3 4

1\

|

6 i Fit region

MJ defined |

here as the Fit region

7 difference

between data

and the MC |
based Fit region

28 top-quark tregio

background =
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Treatment of MC: TRFpc

=

g - ‘ " z © T T T T 7 o 004 . .
g ATLAS  Preliminary IL dt=20.3 5 o MV1, [, = 70% ATLAS  Preliminary 3 £ .035E. ATLAS Preliminary ILm =203 5=8Tev
& s=8TeV g Vs=8Tev El £ E o E
2 g ] I E Z o3 MVL,G,=70% <12 E
g 0 3 E E|
ko) % S E« Datastat) E|
© 0.
2 #—‘& :?: 0.025E ) Data (stat+syst) =
+ 0.02F © Simulation (stat) —
0.6 B oasE = R E E e —
= Data 2012, ILdI =203 E 0.015F =
" = E —_— 3
+ DataD* (stat) E .01 — E
0. [ Data D* (stat+syst) E| o Dl:_.__. 3
0.4 _ i E o Simulation D*  (stat) 3 0.005 F=—— 3
- © tt PDF (MC) MV1, 0}, = 70% 0.2E L , , L q E E
-3 50 100 150 200 250 3 = L =
¢ (i PDF (Data) S cev] 030 4050 100 200 300
L T P [Gev]
2 2 T
20 30 40 10° 2x10
Jetp [GeVl AT AS-CONF-2014-046 ATLAS-CONF-2014-046

ATLAS-CONF-2014-004

» Requiring a cut on MV1 weight results in a
loss statistics available for MC samples

e Especially for physics processes with large
fraction of light jets

> Using the b-tagging efficiency as a
probability: (pr,n, flavour)
» Use full MC data set
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TRFMy; method: ¢\ evaluation

» Event selection for gy evaluation sample
e Single-jet trigger with ET > 360 GeV
Low jet multiplicity region away from signal
e At least 3 jets with pr > 25 GeV and |n| < 2.5 of which at
least 2 b-tagged
Linked to MJ extraction region choice

» £MmJ is the probability of tagging a jet once the two jets

Angul lati
with the highest MV1 (b-tagging) weight are excluded > Angular correlation are

sensitive to gluon splitting to bb
» Parametrised with respect to: pr, n and <ARU,hMV1)>

0.08|— ATLAS 20.3 fo* vl' 8 TeV .

L <BRg >t [0.0-1.9] <BR vy [1.9-2.5) ! <BRG vy [2-
0.06 [ e 0
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° <AR(j,hMV1)>1 Average of the distances of the jet from the jets with the highest MV1 weight
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Shape systematic on TRFy;

Description of em;: Angular correlations exist among jets — Cover all of them
= TRFwmy applied using emy evaluated with different criteria and parametrisation

Five parametrisation of ¢y are considered:

1

2
3
4
5

p1, Min AR(thMV]_), MV1 AR

PT, Min AR(J’J), MV1 AR
pT. ||, MinAR( hmva)
PT, ‘77|, Min AR(j,hMVl)v MV1 AR

PT, <AR(j,hMV1)>v MV1 AR

Where:

e Min AR(; ;) : Minimum AR between
the jet and any other jet in the event

e Min AR pmvy) @ Minimum AR
between the jet and excluded jets

e MV1 AR: AR between excluded jets

Two criterion for b-tagged jets exclusion:

|

>

Two jets with lowest MV1 value

Two random

Residual mismodeling of Hr and St from the
emy evaluation sample also taken into account
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TRFy; method: mathematics

For any event with N(> 2b):
n; i i
Pi(22—=2b+1b) =3 %, b € Tli by by (1= €0
The number of events with exactly 3 b-jets is given by:

N(2b+ 1b) = M=) pi(> 2 5 2b 4 1b)

The number of events with at least 4 b-jets is given by:
N(> 2b+2b) = M%) py(> 2b + 1b —> 2b + 2b)
Pi(>2b+1b —> 2b+2b) =1—-Pi(>2b+1b—2b+1b)

z—:j. depends on the relative position of the jet j with the already b-tagged jets in ith the event

The position of the third b-jets has to be predicted for each event to predict N(2b + mb)
Pi(z2b+1b —2>2b+2b) = E;Isiffbhbbp Eji' ’ Hk#jybhbzm(l N €1<)

Application to the sample with 2 b-tags:

Infer N(> 2b) by weighting each of the N(2b) events by the inverse of P;(> 2b — 2b):

n; N(2b) N(2b)
P(>2b—2b)= T[] (L—¢;) ,hence N(>2b)= z >2H2b)_ Z 7 L
Jj#b1,b2 =1 =T e
i#brby !

_ N(2b) P(>2b—2b+1b) _| ~N(2b) Py(>2b—2b+1b)
N(2b+1b)| =37, W =2 P,(Z2bal2b)P,(22b+1ba2b+1b)

(2b) Py(>2b—2b41b)P;(>2b+1b— >2b+2b)
N(> 2b +2b) = )" P,(>2b—2b)P,(>2b+1b2b115)
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TRFy\, validation in data: sy evaluation sample
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TRF\, validation in MC: PYTHIAS di-jet

N
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Boosted Decision Tree

5 oA g g T T
i 6).3b {H (m, =125 GeV) § 7i.3b 1H (m, =125 GeV)
Zozst tEsjets. 4 Zoxf tirjets Bl
= Multijet - Multijet
o 1 ok E
. . o N 1 o . ]
» Boosted Decision Trees (BDT) are trained one for | L ER: It ]
each fit region ;
oosf- 1 ot El
Signal : ttH, inclusive in top and Higgs decays D T T RTR e
= BDT response r=BDT response
Background : Multijet 4 all MC backgrounds g
g [e®isb tTH (m, =125 GeV) 5 foh=b 1T (m, =125 GeV)
. . Soxf iets 1 Zox wiets ]
Input variables selection: g Wl ERN: Mulier ]
» Start with a pool of interesting variables (~ 35) o s 1 e ‘ 1
B ! 1 of ; k|
> Rank the best variables " o
o N o 3
e |teratively add one variable in the BDT training v ATy i verrd R T
o . . oo e ety b e
and select the one giving the best improvement in r=BDT response r=BOT response
the discrimination B e e T e i i
. . R i (m 2125 e 2 “HA i m =
e Stop when the addition of more variables does not g\m‘ ::H‘:: e Eg ! ::H‘; e 4
improve the performance anymore . Multjet E Multjet ]
- i.e. Reach a plateau in the BDT performance -
. ) o - 1 o : k!
e Roughly 11 variables per region i
ok : ERE ) E
005 i 4 005 { B
e e N TN
+2BOT response + 2507 response
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tt modeling — tt + cc and tt + light
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Eur. Phys. J. C (2015) 75:349
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modeling — tt + bb
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BDT input variables description

, BDT rank

Variable ofiniti - - : . .

Variable Definition 6j,3b | 65,> 4b | 75, 3b | 7j,> 4b | > 8}, 3b | > 8§j,> 4b

Centralityyy,., | Scalar sum of the jet pr divided by the invariant mass of the jets 1 1 1 1 9 6

. 1.5)s, where A; is the second eigenvalue of the momentum

Aplanarity tensor built with all jets 11 6

St The modulus of the vector sum of jet pr 2 2 2 4 2 2

Hrs Scalar sum of jet pr starting from the fifth jet 3 7

min Smallest invariant mass of any combination of two jets 9 - 6 10 1 12

ARmin Minimum AR between two jets 6 5 9 - 8 4

proftest et pr of the softest jet - 6 10 - - 10

AR(b, by AR between two b-tagged jets with the largest vector sum prp 11 7 5 5 3

mAReH™ Invariant mass of the combination of two b-tagged jets with the smallest AR 3 3 8 9 3 9
Sum of the Er of the two jets with leading Er divided by the sum of the Er of all jets | 5 8 4 2 7 5
The mass of the dijet pair, which, when combined with any b-tagged jet,

M2jets maximises the magnitude of the vector sum of the pr of the three-jet system 10 - 8 - -
The invariant mass of the two b-tagged jets which are selected by requiring 12 ~

M2b-jors that the invariant mass of all the remaining jets is maximal 7 6 8

Miop.t Mass of the reconstructed top quark 13 10 - - 4 1

Miop2 Mass of the reconstructed top quark calculated from the jets not entering myop.1 7 9 5 - 10 7

\ The logarithm of the ratio of event probabilities under the signal and 4 4 3 3 1 1

! background hypotheses
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List of systematic uncertainties

Systematic uncertainty source Type Number of components
Luminosity N 1
Trigger SN 1
Physics Objects

Jet energy scale SN 21
Jet vertex fraction SN

Jet energy resolution SN 1
b-tagging efficiency SN 7
c-tagging efficiency SN 4
Light-jet tagging efficiency SN 12
Background MC Model

tt cross section N 1
tt modelling: pr reweighting SN 9
tt modelling: parton shower SN 3
tt+heavy-flavour: normalisation N 2
tt+ce: heavy-flavour reweighting SN 2
tt+cc: generator SN 4
tt+bb: NLO Shape SN 8
ttV cross section N 1
ttV modelling SN 1
Single top cross section N 1
Data driven background

Multijet normalisation N 6
Multijet TRFy; parameterisation S 6
Multijet Hy correction S 1
Multijet St correction S 1
Signal Model

ttH scale SN 2
ttH generator SN 1
ttH hadronisation SN 1
ttH parton shower SN 1
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Impact of systematic uncertainties on 4

Sources of systematic uncertainty +10 post-fit impact on p
tt normalisation 108%

Multijet normalisation 1%

Multijet shape 60%

Main contributions from £ modelling 34%41%
Flavour tagging 31%

Jet energy scale 27%

Signal modelling 22%
Luminosity+trigger+JVF+JER 18%

> Effect of main systematic uncertainties on the fitted value of u = Z?{j

ttH
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Pre- and post-fit event yields

Pre-fit

6j,3b 6j,>4b 7j,3b 7j,>4b >8j,3b >8j,>4b
Multijet 16380 4+ 130 1112 4+ 33 12530 + 110 1123 + 34 10670 + 100 1324 + 36
tt + bb 330 + 180 44 £+ 26 490 + 270 87 £ 51 760 + 450 190 + 110
tt + cc 280 + 180 17 + 12 390 £ 240 21 £ 15 560 + 350 48 £+ 33
tt+light 1530 4+ 390 48 + 18 1370 + 430 45 £+ 18 1200 + 520 40 £ 23
tt+ VvV 142 £ 6.3 18+£15 22.0 £ 9.0 35+23 40 £ 15 8.0 £ 4.2
single top 168 + 63 6.0 £ 3.7 139 £ 55 8.3t 46 110 £ 49 10.6 £ 5.9
Total bkg. 18700 + 480 1229 + 48 14940 + 580 1288 + 66 13330 + 780 1620 + 130
ttH (125) 143 £+ 4.6 33+£21 23.7 + 6.4 7.2 £33 48 + 11 16.8 £+ 6.1
Data 18508 1545 14741 1402 13131 1587

Post-fit

6j,3b 6j,>4b 7j,3b 7j,>4b >8j,3b >8j,>4b
Multijet 15940 + 320 1423 + 66 12060 + 350 1233 + 78 10020 + 490 1280 + 100
tt + bb 230 + 120 31+ 17 350 £ 190 63 + 34 560 4+ 320 139 £ 75
tt + cc 350 4+ 170 22 + 11 490 + 240 28 + 14 750 4+ 360 66 + 33
tt+light 1750 4+ 270 55 + 13 1650 + 340 54 £+ 15 1550 + 450 54 + 21
tt+ V 150 £ 6.2 19+15 23.3 £ 8.9 3.6 +£22 43 £ 15 8.7 £ 4.2
single top 184 + 59 6.7 £ 3.6 153 + 52 9.4 £ 44 123 + 48 11.8 £ 5.8
Total bkg. 18470 + 320 1539 + 58 14720 + 320 1391 + 69 13030 + 340 1561 + 63
ttH (125) 234+ 6.3 5.6 + 2.8 39.1 + 8.9 119 +£ 45 71 + 15 28.8 + 8.5
Data 18508 1545 14741 1402 13131 1587
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post-fit data-bkg agreement —

Pre-fit
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Pre- / post-fit data-bkg agreement — BDT

Pre-fit
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Post-fit variables comparison:

Pre-fi

t

© - > - 0
g AZEL;\':‘ +pata  [Jivet []singletop 8 AZELQA'i‘ +pata  [Jiivec []singletop hd +pata  [Jtive []single top
@ 4000 Wwutier  [Wi+s Wi+ (125 S Wwutier  [Wi+os Wi+ (125 " Wwutier Wi+ Wi (125
2 E=8Tev ) ) N Z E=8Tev ) . N 2 . ) -
§ DOeigne Disv [ 1259730 3 Oevigne Disv [t 125730 5 Oevigne Deev [t 125730
@ 6j, 3b B H 6i, 3b B @ B

3000 7/ Total unc. g 7/ Total unc. 7/ Total unc.

Data / Pred

Pre-fit, Multjet SF=0.98

T

Centrality

Data / Pred

@Wr»%}%%%%///%ﬁ

Pre-fit, Multjet SF= 0,98

Pre-fit, Multjet SF= 0,98

Data / Pred

20774060 80 100

50

T40 160 180 200

s, [Gev]

Post-fit

2 £ > 6000] @ £
S F ATLAS +paa  [Jiree [Jsingle top K3 ATLAS | +paa  [Jiree []single op 2 E-ATLAS +oaa  [Jiree []single top
= F 203fb 20.3fby = 20.3fb
3 4000 BWwutier Wesos Wi q25) E Wwutier WMot Wi q2s) 2 Wwutier Wesos Wi q2s)
H E E=8Tev ) e 2 2 F=8Tev o 2 E=8Tev o
5 f Oevigne Disv % Totalunc 3 vignt. Wiy % Totalunc § ight [iwv % Total unc
G go00F 60 3b H 6 3b & 6j, 3b
E g
E &
F Post-fit 3000 Post-fit Post-fit
2000~
E 2000|
1000 1000]
g1 Ja o ) g
s 3 2% <
£ L /4%%//// S
& o) - _+_ =
087 0E 0 05 08 07 08 09 i i 12 ° 20306080100 120 140 160 180 200
Centrality S;[GeV] A
May 24, 2016 GDR Terascale Daniele Madaffari



Pre-fit
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Post-fit variables comparison: 7j, 3b

Pre-fit
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Pre- / Post-fit variables comparison: 7j, >4b

Pre-fit
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Post-fit variables comparison: >8j, 3b

Pre-fit
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Post-fit variables comparison: >8j, >4b
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