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Now "LHC-Run2" data analyzed:
2015~4fb-1@13Tev
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rest frame vs a direction basis (helicity,...), cos 0, cos 0, cos 0, ...(direct).

o

t

7

ATLAS, arXiv:1402.03803
CMS, arXiv:1601.01107v1

S S = : :
b E/r: Ves Spin Correlation @ 8TeV

o Gluon helicities — top spin correlation — decay product. Max in low M, regime
» Lepton final state — ~100% transmission (for quark, depends on flavor)
o Di-lepton angular distribution: best probe in lab frame Ad (indirect) or in top

19.5" (8 TeV)
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b ATLAS, arXiv:1402.03803
 Inclusive distrib. unfolded @ parton level

q
v.@ | Spin Correlation: direct measurement

Theory: Bernreuther et al.

arXiv:1508.05271
arXiv:1305.2066v2
arXiv:1003.3926v1

-

Depend on production & Basis
Chelicity= 0.315 + 0.061 5,41y + 0.049 5 1) = -9¢¢1C>= -4A,, ; Cspyniow = 0-310 + 0.006
— converted to fgy= 1.02 + 0.20 5444y £ 0.16(5 41

15/03/2016

E. Monnier - Moriond EW 2016

:—" T |A'T"-A:;' T [ I T [ '.' 'D‘a'ta' ; ;}J 0,5_ T L L B T T rr[rrrprrt ]
— so7TeV, 461" [t 3 § 0.45F ATLAS —+— Data =
E_ Single top E _g “_ = s=7TeV, 4.6 b —— SM spin correl. =
= B z+jets 3 S 04 --- No spin correl.
= " i_+— [Diboson 3 S - =
= Bl Fake leptons 5§ : 035 - 3
= — 0.3+  F---- L - - | —
3 3 0.25 -
= . = 0.2 -
= 3 0.15F . =
i Ml | - ‘-I | . I | o E 0 1:_ _____ ;9—; _:
B /1‘ . L. — & - pa /ﬁ’_/ / l/ /_ E L _ _:' ________ E
¥ . S o Gtd 0.05F . —
0.8 -06 -04 02 0 0.2 04 06 08 1 ] T P P U PR PO PO PR wrrurss
cos6 - cost, 4 -08 -06 -04 -02 0 02 04 06 08 1

cos6 - coso,



I, q
¢ W v.a | Spin Correlation: direct measurement

b CMS, arXiv:1601.01107 Theory: Bernreuther et al.
. . . arXiv:1508.05271
 Inclusive distrib. unfolded @ parton level arXiv:1305.2066v2

i arXiv:1003.3926v1
e 20S ¢, > Zhlgh p'rietr > 1b, large E;‘nlss

e Unfolding all angular distributions and get asymmetries: Ay, , Ay Acosy s Ap -
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Spin correlation 1l+j 8 TeV : ME method

b CMS, arXiv:1511.06170 19.7 o (8 TeV)

w 30 -
. . = r L+jets
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® Aeyent = —22=, it -2IN Ay distribution 15
%102 Correfated (SM) 197" (8 Tev) 1oF
7] L i
2160—CMs - i -
2 - ] 5r
5140:— = Data E : L \ 1 L
81 205 I (u+ets) 3 9 5000 10000 11000
@D F [Jf (othen . ) "2 armpic
E go- W - 2 JECcMs hjets
@) "o . 'c 9F » Data
Z a0 E 2 oF o Total fit
60- ] <+ 8 i
r . - = — Corr. (SM) tt
40— — e F e Uncorr. tt
- . B 63— '- e Background
0- : 2
w4 : ?
g 3F
& 2F .
1Y) - NP
D 1: fm.mg'".'" .','_','_1:3"""'-‘-"""‘E:-:T:é ........... :
—I1 0I .I1 0 ”' ‘T‘W:TT-\. PRI IR I B A |:'-|:‘-ﬁ"r'|-'p!-1wm
-06-04-02 0 0204 06 0.8 1 1.2
_2|nlevent -2InA

event
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* | Spin correlation: Summary most precise f,

oAb 2¢:120+0.14 (8TeV); 1.19 + 0.20 (7TeV)
e ME 2¢:0.87 +0.18 (7TeV)
o Adp ¢+j: 1.12 + 0.25 (7TeV)

e Ad 2¢: 116 + 0.15 (8TeV)
eD2¢ :0.90+0.16 (8TeV)
o ME ¢+j: 0.72 313 (8TeV)

o Consistent with SM, systematic limited already for
some of the measurement.

15/03/2016 E. Monnier - Moriond EW 2016



Charge Asymmeftry

tree-level and box diagram: + asymmetry

® top quarks pair production at NLO ¢ t q 151 t
give non zero charge asymmetry >...< + o b
from interferences between _ g ) _
diagrams, gg interaction symmetric ¢ t g ——eveooes — f

ISR and FSR - asymmetry

® Valence quarks interact with sea q
anti-quarks & Top quark connected
to the incoming parton - & -
t q

® t quark more forward than anti t 9

N(Aly|>0)-N(Alyl<0)

v gl ‘ 4t A=
S & =N (@l 0)+ N (A]1<0)
o a AN Aly| = |ye — lysl
cms rest frame LAB frame

LHC A top

15/03/2016 E. Monnier - Moriond EW 2016
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Charge Asymmetry: di-lepton

® Inclusive distrib. unfolded @ parton level =
® 20S ¢, > 2high p,jets +=> b /large ET"** 8
%E 0 8_ | | | | Particle level ‘ | _- -
1_? - ATLAS POWHEG-hvq+PYTHIAS -
0.6—eu Is=7TeV 461" 5:::2?233‘;
0.4
02| 5
- 2
- 0.0=— @
g =
& 1.2k 3
3 1.0f
o E
O 0.8
2 0 2
A

AY =0.024 + 0.015 (stat.) £ 0.009 (syst.) i
AZ = 0.009 £ 0.010 (stat.) + 0.006 (syst. )
AISIM NLO QCD+EW — 00070 i 00005 (SCClle)

Al = 0.021 + 0.025 (stat.) + 0.017 (syst.) §i
At = —0.010 £ 0.017 (stat.) + 0.008 (syst.) =

15/03/2016

ATLAS, arXiv:1402.03803
CMS, arXiv: 1501 07383
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ATLAS, arXiv:1509.02358

Charge Asymmetry: f+jets @ 8TeV

e Inclusive and differential measurements unfolded @ parton level
e 1high p, tight £, > 4high p,jets, > 0b + large EF*'*S + m}/
o Full event reco with kinematic fit

Source of systematic uncertainty dAc
(a) Jet energy scale and resolution 0.0016
Ac = 0.009 + 0.005 (Stat. +SySt.) Multijet background normalisation 0.0005
(b) Initial-/final-state radiation 0.0009
Monte Carlo sample size 0.0010
PDF 0.0007
Statistical uncertainty 0.0044
Total uncertainty 0.0049
< sm ATLAS < S  ATLAS < sM ATLAS
0151 Light color octet Vs=8Tev, 2031 || OS] — Lightcolor octet /5 =8TeV, 20.3 fo-' 0151 4 Data /5= 8 TeV. 20.3 fo
0.12 I E:ta:y color octet 0.12 I g::::"f color octet 0.12

0.09 0.09 0.09

0.06 0.06 0.06
1

0.03 —1 0.03 t 0.03

-0.03 -0.08 -0.03
0.06 _D.U?) 0 0.25 0.5 0.75 To| 0086
0 250 500 750 N 1{}0(_1‘(; v ' : : : B¢ 0 25 50 75 100
t Prg [GeV]
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. CMS, arXiv:1507.03119
Char'ge AsymmeTr'y: ‘£‘|‘J€'|'S @ 8T€V CMS, arXiv:1508.03862

® Inclusive and differential measurements unfolded @ parton level

19.7 b7 (8 TeV) 19.7 fo™' (8 TeV) 19.7 fo™ (8 TeV)
[ T ——— 73 o 07 o 0771 T T
< ol CMS ¢ Data 1 < - CMS t Data 1 < - CMS t Data -
““ l+jets, full PS — EAG(1.5TeV) | - l+jets, full PS —— EAG(1.5TeV) 7 - l+jets, full PS —— QCD (NLO), B&S |
—— EAG (20 TeV) | I —— EAG (2.0TeV) ] I i
L —— QCD (NLO), B&S | 0.05 —— QCD (NLO), K&R _| 0.05 _
N “wd] i —— QCD (NLO), B&S | L .
0.1 - 1 - .
: ; N I R e | .
o { ' } l T i I 1 I |
[ T ] S T |
0 0.5 1 0 50 100 i 150
0 500 100(r)n . (GeV) |yﬁ| pi (GeV)
® Alternative template method using shape of A|n| distribution
CMS
A, = 0.33 1+ 0.26 (stat.) + 0.33 (syst.) T
S, template
19.6 fb' (8 TeV) (0.3310.;610?33;%
<t r I I [ [ 7
o - CMS :
-~ 800: u+jets CMS, unfold
2 600F (0.10+0.68 +0.37)%
c
) C
U>J 400:_ Kiihn and Rodrigo
200}~
R Bernreuther and Si
POWHEG
1 MC@NLO
! | | | 1 Yg = tanh Aly|g,
-1 -06 0.2 0.2 0.6 roc! 5 |1 .
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ATLAS, arXiv:1509.06092

Charge Asymmetry: Boosted top @ 8TeV

® Inclusive and differential measurements @ parton level
® 1lhigh p; tight £, m,; > 0.75 TeV, -2 < Aly| < 2, Large-R jet R=1.0
® Hadronic top reconstructed with large R jet

&K1 Leptonic Top &L 0.3 | I
" / " Lepton, Small-R Jet E gal_tg ATLAS 8TeV,20.3 b
s - pr > 25 GeV
\\\ *mini-isolation 0.2~ ’
| \ & MET > 20 GeV
L MET+MTW > 60 Ge T
S Hadronic Top Other Criteria T T
5 +1 Anti-kr R=1.0 Large-R Jet Ad(L,Large-R Jet) > 2.3 + . —
Trimmed: rsu=0.3, feu=5% AR(2,Small-R Jet) < 1.5 0 + I
* pr > 300 GeV AR(Small-R,Large-R) > 1.5 L
*m > 100 GeV > 1 b-tagged Jet
*Vdi2 > 40 GeV mu > 750 GeV** 0.1~ N
A, = 0.042 £ 0.032 (stat. +syst.) -0.2 75 0750 9' 914 | s
> 0. .75-0.9 09-1. > 1.
AM = 0.0160 + 0.0004

My interval [TeV]
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ATLAS+CMS Prelimi LHCtOpWG  \s=7TeV Sept 2015
Charge Asymmetry: Summary T
tt asymmetry A +(stat) +(syst)
ATLAS l+jets i 0.006 + 0.010 + 0.005
02 117 I LS o e e P e e e G . A I t t JHEP 1402 (2014) 107
i S 1 “u - A NEWCOIOr-octe CMS I+jets H—e—H 0.004 +0.010 + 0,011
i % 4 Q 1 neutral vector boson PLBTI7(2012)120
- 3 B . + +
i o : i exchanged in the s channel ﬁllaﬁ§+CMS l+jets =4 0.005 +0.007 *0.006
’>\ 0.15 - / -é‘:fls‘ -1 W' A charged color-si ng|et JAH'gl_nils\(Szofisi)lieton H——s=——+ 0.021%+0.025 +0.017
'G_J - ’ vector boson Z exchanged CMS dilepton —e—H -0.010 £0.017 £ 0.008
i 35 . . JHEP 1404 (2014) 191
0 I in the t channel in dd— tt Theory (NLO+EW) 0.0123 + 0.0005
N~ 0.4 Qo:A co|or-s|ng|et scalar PRD 86, 034026 (2012)
o i doublet with hypercharge lepton asymmetry
A e —1/2 exchanged in t channel | ATLAS dilepton h—s—i  0.024 £0.015 + 0.009
e i 4. A ch 4/3 | JHEP 05 (2015) 061
£ 005k Q*: A charge 4/3 scalar CMS dilepton - 0.009 +0.010 + 0.006
=i color sextet exchanged in JHEP 1404 (2014} 191
i Theory (NLO+EW) 0.0070 + 0.0003
<O g the u channel PRD 86, 034026 (2012)
- X | | \
& SN EEe s -0.1 0 0.1
o-SM \\ ATLAS 8TeV, 201t -
= \‘ Tevatron: PRD87/092002; PRD84/112005 - AC
o . Models: PRD 84/115013; JHEP 1109/097 -
0 0.1 0.2 0.3 0.4 0.5 ATLAS+CMS Preliminary LHCIOpWG \s=8TeV Sept 2015
0.04 AFB (pp’ 1.96 TeV) tt asymmetry
 [arLas '] s &
- |
o ‘ ATLAS l+jets H—a 0.009 + 0.004 + 0.005
0.03 = ‘ arXiv:1509.02358
L L4
- ‘ CMS l+jets template e 0.003 + 0.003 + 0.003
0.02 = arXiv:1508.03862
N Y. CMS l4jets —e— 0.001+ 0.007 £ 0.004
O .. SM < arXiv:1507.03119
< 0.01E Theory (NLO+EW) 0.0111+ 0.0004
- PRD 86, 034026 (2012
ok \ CMS ] ATLAS l+jets boosted ) . 0.042 4+ 0.020 + 0.025
i , . (M >0.75 TeV && A |y|| < 2) b - - - -
_ F 3 arXiv:1509.06092
B4 i Th (NLO+EW 0.0160 + 0.0004
-0.01} | Modelsfrom 7] Pt _@mrl_‘ o )
i ol G| PRD84,115013; |
: a1 O JHEP 1109, 097 - | | |
_0.08 C IR T L e | Ly | NN SN ANY NN ST T | _0.05 0 005
.05 0.1 15 0.2 0.25

+
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® Highly suppressed in SM but not in BSM

K. Agashe et al., arXiv:1311.2028

Process SM 2HDM(FV) 2HDM(FC) MSSM RPV RS
t—Zu T7x10717 - — <1077 <1076 —
t—Zc 1x1071 <1076 <1071 <1077 <107% <10°°
t—=gu 4x1071 - - <1077 <1076 -
t—ge 5x10712 <10~ <1078 <1077 <107% <1071
t—~yu 4x 10716 - - <1078 <107 -
t—~yc 5Hx10714 <1077 <107° <107% <107 <107Y
t = hu 2x10717 6 x 1076 — <10=® < 107° —
t—he 3x107P 2% 1073 <107 <107 <107 <10~

15/03/2016
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" |FENC: t—qg @ 8TeV

e Not possible in tt because of multijet bckgnd

e t-channel single top selection:
e 1 lepton,1 b-tagged jet and missing ET

e Neural network to separate signal from SM bkgnd.

x10°

= T T - T —
20 BDP”—AS \s=8TeV, 2031t |
s | .
0.25 =

- — Observed
i — - Expected e
0.20 1o .
0.150 % -
Excluded region -
0.10 -
0.05 =

IR ix107®
0.00 . . 0.06 0.08

B(t—ug)

oqg—t X B(t—Wb) < 3.4 (2.9 exp)
B(t—ug) < 4 x107°
B(t—cg) <20x 107>

15/03/2016 E. Monnier - Moriond EW 2016
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Events /0

ickground

Events / 0.1

Data / Background

ATLAS, arXiv:1509.00294

1800011
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Z - ATLAS, arXiv:1508.05796

q : q FCNC: t—Zq @ 8TeV

. f Source Background [%] Signal [%)]
w- - Background modelling 17 —
N Signal modelling — 5.5
. ) Leptons 4.7 2.9
® 3‘£, = 2]31:5, > 1b + ETmiss Jets 77 4.9
b-tagging 3.9 7.2
— Ermiss 3.2 1.5
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( ) Luminosity 2.4 2.8
Statistical 8.1 1.5
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E’ : Bl Otrer 31 1 2 | Bl other 31 15 | Bl otrer 31
T i -ITV ] G>J 5__ -ﬂv ] Lﬁ 4'_ -I?V _|
3_ 1 fake leptons ] w B I fake leptons | i I fake leptons .
L ¥/ stat. uncertainty " 4_ 77 stat. uncerfaimy—: - ¥/ stat. uncertainty .
: | : 1 3 .
oL ] N
I of i
] 1:— [ ] . —
[ Ll | L1l | Ll ‘ - | 1 : b : B . “ T
120 160 200 240 280 100 140 180 220 260 75 80 85 90 95 100105110
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FCNC: +—Hq @ 8TeV

HO
u.,c
-
) W
I eSS —— v
b <
b <D
n,<
R < b <D
t
in <)

®t+t—->bW(W-—I/hv)
®t—Hgq, H— bb/yy
(depending analysis)
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FCNC: Summary
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ttW,ttZ@8TeV

Expected small SM cross sections (~200 fb @ 8TeV) but probe for BSM
Direct coupling infos to bosons

_ )
Background for ++tH and BSM searches g t
Dominant production modes: q t
A ” we

““’n-. .
v “ t t q-jet

/ ; ' N ATLAS, arXiv:1509.05276
%/b Z b "w W : 1600__||H||H'|IH|IH|HIll_l__l_llllllll__

N & ;.; - ATLAS @ Data ! ItV norm :
b-jet A b-jet /N E 1400:— {s=8Tev, 203" [ew [ ez —:
I | : : bejot - 1200:_2L—noZ-4j =:::esm :oml unc. —:
' 10003 ]
o At least 1l pr> 20 GeV 8003
e pr>15 or 7GeV for additional leptons 600
o Bin of leptons: 2¢ OS, 2¢ SS, 3¢, 4¢ :
o Jet multiplicity, bJeTS ETmuss Z mass constraint.. t
e 15 SR +5 CR, NN for 2¢ OS o
o Fake leptons and Charge Misid Bkgnd from datas o g
» CR+SR combined in profile LH 5 ini DR R
o o(t1Z) and a(+tW) as free parameters S "0721' \%

08 -06 04 02 0 02 04 06 08
15/03/2016 E. Monnier - Moriond EW 2016 NN output



ATLAS, arXiv:1509.05276

ttW,ttZ@8TeV
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® Oz = 176t2§ (stat.) + 24(Sy5t.) fb 'g 500 {s-8TeV, 203 BN .. ATLAS 95% CL =
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3¢ 1.4 1.0 37 33 200 :

4¢ - - 2.0 2.4 N i
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— B * MadgraphS_aMC@NLO cakculation
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ttW cross section [fb]
Reduction in signal strength uncertainty

Systematic uncertainties removed ttW ttZ
Signal modeling 5.2% 7.1%
Nonprompt backgrounds 12.5%  0.5%
Inclusive prompt backgrounds 0.7%  2.6%
Prompt backgrounds with extra jets 0.2% 3.4%
Prompt backgrounds with extra heavy flavor jets 0.0% 1.1%
b tagging efficiency 6.1% 7.3%
Jet energy scale 14% < 0.1%
Lepton ID and trigger efficiency 0.3% 0.5%
Luminosity and pileup 0.7% 0.5%
Bin-by-bin statistical uncertainty 44%  1.2%
All systematic uncertainties 31% 29%

E. Monnier - Moriond EW 2016
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% 100 200 300 400
ttW cross section [fb]
tEZ Cross section (fb) Signal strength (u) Significance
Channels | Expected | Observed | Expected | Observed | Expected | Observed
oS 2061108 | 25778 | 1L0M0ZZ | 1257078 1.8 21
3¢ 206170 | 257785 | 1.0%03 | 1.2570% 46 5.1
40 2061155 | 228710 | 1.0f07 | 1117078 2.7 34
OS+3¢+4¢ | 206782 | 24278 | 10103 | 118703 5.7 6.4
ttW Cross section (fb) Signal strength (p) Significance
Channels | Expected | Observed | Expected | Observed | Expected | Observed
ss 203788 | 414413 | 10708 | 204507 34 4.9
3¢ 203725 | 210732 | 107192 | 103t1%7 1.0 1.0
SS+3¢ | 2038 | 3s2fll7 | 107042 | 1.8870% 35 48
o ogw = 382X1p5(stat + syst.) fb
o Oy = 24218 (stat + syst.) fb
e 480 (3.50) for ttW
e 6.40 (5.70) for ttZ (1s* obs)

E. Monnier - Moriond EW 2016

24



Process tt decay Boson decay =~ Channel
(u*vb)(qgb) urEv SS dimuon = =
=+
W5 vbxGvh) v Tiilepton ttW,ttZ@13TeV
7 (£*vb)(qgb) e Trilepton
(C*vb) (LT vb) e Tetralepton
Variable 3¢-Z-1b4j | 3(-Z-2b3j | 3(-Z-2b4j | 3(-noZ-2b
Leading lepton pr > 25 GeV
Other leptons’ pr > 20 GeV
Sum of lepton charges +1
Z-like OSSF pair |mep — mz| < 10 GeV |mee — mz| > 10 GeV
Rjets >4 3 >4 >2and <4
Tp—jets 1 >2 >2 >2
Region Z> leptons PT34 Imz, — my| E?iss Np.jets
4¢(-DF-1b et > 35 GeV - - 1
4¢-DF-2b etu® - - - >2
_ _ > 10 GeV > 40 GeV
4¢-SF-1b  e*e™,u*u™ > 25 GeV
< 10 GeV > 80 GeV
_ _ > 10 GeV -
4¢-SE-2b  efe, utu”® - >2
< 10 GeV > 40 GeV
Region t+ X Bosons Fake leptons ~ Total bkg. mw tZ Data
3¢-WZ-CR | 0.51+0.13 269+25 1.6+1.7 29.0+3.0 | 0.017x0.005 0.71 £0.08 33
4¢-77-CR | 0.007 £0.006 379+2.5 3.1+£09 41.0+£2.7 < 0.001 0.031 £ 0.006 40
2u-SS 1.00+£0.19 0.14+0.06 1.7+1.5 29+15 2.28+0.34 0.65+£0.07 9
3£-7-2b4j 1.06 £0.25 0.5+04 0.1+£0.6 1.7+0.8 0.061 £0.013 5.1+0.5 8
30-Z-1b4j 1.23+0.26 34x22 20=+1.7 6.6+£2.8 0.037+0.010 40x04 7
3£-7-2b3j 0.64 £0.23 0.25+0.18 0.1+£04 1.0+£0.5 0.082+0.015 1.75+0.20 4
3{6-noZ-2b 0.95+0.15 0.18+0.09 3622 47+£22 1.55+0.24 1.35+£0.16 10
4¢-SF-1b | 0.198 +0.035 0.22+0.08 0.112+0.032 0.53+0.09 < 0.001 0.59+0.05 1
4¢-SF-2b | 0.130+0.035 0.11+£0.05 0.053+0.016 0.29+0.07 < 0.001 0.57 £0.05 |
4¢-DF-1b 0.21+£0.04 0.022+0.011 0.105+0.027 0.34+0.05 < 0.001 0.67 £0.05 2
4{-DF-2b 0.15+0.05 < 0.001 0.055+0.017 0.20+0.05 < 0.001 0.58 £0.05 |
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Events / 2 GeV
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-003/

e Profile LH fit

ttW,ttZ@13TeV

o 8 SR & 2CR fitted together for ttZ
o 2 SR & 2CR fitted together for ttwW

Uncertainty 07  Ow
Luminosity 6.4% 7.0%
Reconstructed objects 7.0% 7.3%
Backgrounds from simulation  5.5% 3.7%
Fake leptons and charge misID 3.9% 21%
Total systematic 12%  24%
Statistical 32% 51%
Total 34%  56%

* oiw = 1.38 + 0.70(stat.) + 0.33(syst.) pb

® oiw (sm) = 0.57 = 0.06 pb (NLO)

® oyz7 = 0.92 4 0.30(stat.) + 0.11(syst.) pb

® Oz (SM) = 0.76 i 0.08 pb
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2016-003/

ttW,ttZ@13TeV

o 8+2 SR & 2CR fitted together for ttZ

e Profile LH fit

Source Syst. uncertainties ttZ in 3L | Syst. uncertainties ttZ in 4L
Luminosity 2.7% 2.7%
Jet Energy Scale 2-8% 1-7%
Jet Energy Resolution 1-6% 1%
Trigger 3% 1%
BTagging 1-8% 1-5%
PU modeling 3% 1%
Lepton Id., Eff. 4.5% 5-7%
uRr/ ur scale choice 3-4% 4%
PDF choice 3% 3%
Non-prompt background 30% -
WZ background cross section 20% -
ZZ background cross section 20% 20%
Rare SM bkg 50% 50%
ttW/ttH/tZq bkg 25% 25%
ttZ MC stat. uncertainty 5-17% 13-20%
Channel Expected significance | Observed significance
3¢ analysis 2.9 3.5
4/ analysis 1.2 0.9
3¢ and 4/ combined 3.1 3.6

e 6z = 1.06510322(stat.

15/03/2016
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http://cds.cern.ch/record/2139263?ln=en

tty@8TeV

¢+jets channel with at least 1 b-tagged jet, E+(y) > 20 GeV
profile LH fit fo the photon track-isolation distribution

background template from multijet events with inverted photon shower shape
measurement within the fiducial phase space
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ATLAS, arXiv:1502.00586

Uncertainty source Uncertainty [%)]
Background template shapes 3.7
Signal template shapes 6.6
Signal modeling 8.4
Photon modeling 8.8
Lepton modeling 2.5
Jet modeling 16.6
b-tagging 8.2
ERiss modeling 0.9
Luminosity 1.8
Background contributions 7.7

ATLAS 4 Data

s=7 TeV, J‘L dt=459 "

Electron channel ———

x BR = 63 + 8(stat.)*1%(syst.) + 1(lumi.) fb | ™™ 77

Combined —_———

Theoretical prediction —_

cle e b ey

I:] Theoretical uncertainty

76 3 (stat) *22 (syst.) + 1 (lumi.) fb
55 7y (stat.) *1* (syst) + 1 (lumi.) fb

63 + 8 (stat) "7 (syst.) + 1 (lumi.) fb

48 +10fb
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Conclusion

® Top studies at full swing with Runl and now Run2 data

® Lots of property measurements performed and about to be systematics
limited.

® Need for improvement to reduce instrumental systematics as wells as
theoretical ones.

® Will allow to be more sensitive to new physics through direct and indirect
searches

® In 2016 we will have a full run2 year @ 13 TeV and higher luminosity, so
higher Tops statistics, 20M tt and 5M t, 20k t+1Z to study and search for new
phenomena.

® 13 TeV top analysis are just starting to arrive.

A bright future is ahead of us |

! https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults

@ https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsTOP
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