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Why the top quark is so interesting?

The top quark is the heaviest known fundamental particle in the Standard Model.
—> Large coupling with the Higgs boson
—> Strong implications on the stability of the electroweak vacuum

* The top quark is a short lived particle:
T ~ 1025s < t(hadronization) < t(spin-decorrelation) << t(quark b)
- It decays before hadronization
— Access to polarization and spin correlations

* The top quark has a discriminating event signature due to V,,~1

* Top events are a source of background for Higgs
and new physics searches.

* Probe of New Physics:
— Exotic particles could decay preferentially to top quarks.
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Measurements on the top quark @ the LHC

* Charge

* Mass (and top-antitop difference)
* Full total width

* Cross sections:

Single top and top pair production

Total and differential cross sections

* Spin and asymmetries:

Top polarization
Spin correlation
W-boson helicity in the top quark decay

Charge asymmetry in tt production

e Couplings:

E. Conte

CKM matrix element V,,

Coupling Wtb, gtt

Associated production: ttz, tty, ttW, ttH.
FCNC anomalous couplings in single top
production and in top decay

Production cross section
Top kinematics

+

*  Top mass
*  Top width
*  Top charge

_ *  Production asymmetries
t *  Polarization
*  Spin correlation

Anomalous
top decay
(FCNC)

Top quark properties in the light of recent data 3




In the recent data

2016 proton-proton data-taking is over. The p-pb run begins.

CMS Integrated Luminosity, pp, 2016, s = 13 TeV

Data included from 2016-04-22 22:48 to 2016-10-27 14:12 UTC

Il LHC Delivered: 41.07 !
= )| [ CMS Recorded: 37.82 !

CMS Online Luminosity
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First results available with the 13 TeV data:

* Total cross sections of top pair and single top production.

* Differential cross-sections.

* Matrix element |Vtb].

* Top-quark total width.

* Associated production: ttZ, ttW, ttH.
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Topics covered by this talk

1. Short overview: Results of both collaborations

* Top production cross-section [13 TeV data] will be shown

 |Vtb]| [13 TeV data]
* Mass of the top quark [7+8 TeV data] CMS\

ct Muon Solenoid

- .Compa

1. Width of the top quark [13/8TeV data]

| EXPERIMENT

2. Associated production ttX [13 TeV data]
 ttZand ttW \ /

* ttH Y

LHC Top Combination
3. FCNC anomalous couplings [7/8 TeV data] Working Group

* Coupling t-Z-q

 Summary of all searches
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CMS,

“Gornpact Muon Solencid

1. Short overview: cross-sections

ATLAS+CMS Preliminary LHCtOpWG o, ; summary, Vs =13 TeV Aug 2016
NNLO+NNLL PRL 110 (2013) 252004

"""" My, = 172.5 GeV, o (M ) = 0.118:0.001 tOWH
scale uncertainty .

[ scale ® PDF @ o uncertainty G, * (stat)  (syst) £ (lumi)

ATLAS, dilepton ep | HEI 818+8+27+19pb

arXiv:1606.02699, L, =3.2 fo™

T ATLAS+CMS Preliminary LHCIOPWG = ati4s tchanel "

hannel
PRD90(2014) 112008, paper in preparation,

] =}
' . &
ATLAS, dilepton ee/ pp p |—|—l—|—| 749 +£57+79+74 pb ‘E. - S|ng|e top_quark production arXiv:1609.03920
ATLAS-CONF-2015-049, Lim =85 pb o ™ September 2016 ® CMS t-channel 7
: = eptember JHEP12(2012) 035, JHEP06(2014) 090,
) 8 - paper in preparation -
ATLAS, lsjots . b——mi——f 817+13+103+88pb | & _.i.i_ O ATLASWA
ATLAS-CONF-2015-049, L. =85 pb~ 3 ! - PLB716(2012) 142, JHEP01(2016) 064, E
int H 8 ATLAS-CONF-2016-065
9 t-channel O gFMimtzow)uzzoos PRL112(2014)231802
OMS, dilopton ey -1 H_._{-“I 746+ 58 £ 53 + 36 pb 2 2 |- L - *  LHC combination \;Vt —
PRL 116 (2016) 052002, L =43pb™, 50 ns : g 10 C “"i“i‘“‘ ATLAS-CONF-2016-023, CMS-PAS-TOP-15:019
. . R = — * AUASschanel -
CMS, dilepton e —o— 793+ 8+38+21pb 2 [ PLB756(2016)228 ' E
CMS-PAS-TOP-16-005, L =22 1b™, 25 ns g L Y CMS s-channel .
—_= arXiv:1603.02555 95% CL
N Wit X 7+8 TeV combined fit 95% CL =

OMS, ejets * e 835+ 3+23+23pb

CMS-PAS TOP-16-006, L, =2.3 fo! - == NNLO PLB736(2014)58 -

: scale uncertainty
CMS, all-jets * ; |_+_._}_| 834 +25+ 118 + 23 pb Y === NLO+NNLL PRD83(2011)091503,
CMS-PAS TOP-16-013, L‘m =2.53fb 5 = ——— PRD82(2010) 054018, PRD81(2010) 054028 =
: - W: tf contribution removed 1
NNPDF3.0 JHEP 04 (2015) 040 C s-channel scale ® PDF © o, uncertainty ]

—— NLO NPPS205(2010) 10, CPC191(2015) 74

\ \ MMHT14 epsc7sois)s | [ isees amhlany

. o - pEp=m,
Preliminary CT10nlo, MSTW2008nio, NNPDF2.3nl0
i CT14 PRD 93 (2016) 033006 3 Wt: p° veto for tf removal =60 GeV
Effect of LHC beam : ’ I~ e
energy uncertainty: 12 pb ABM12 PRD 89 (2015) 054028 = B scale uncertainty R
(not included in the figure) : [%(MZ) =0.11 3] scale ® PDF @ o, uncertainty [ 2
mg,= 172.5GeV - g
| | L1 1 | I | |11 | L1 1 | 1 1 | I | 1 1 1 1
200 400 600 800 1000 1200 1400 7 8 13

o, [pb]
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1. Short overview: |Vib

CMS,

XPERIMENT
ATLAS+CMS Preliminary LHCtopWG September 2016
fo Vol = (:,T:SS from single top quark production
20
Ojeo- NLO+NNLL MSTW2008nnlo
PRD83 (2011) 091503, PRD82 (2010) 054018, ———
PRD81 EZCHG; 054028 ¢ )
total theo
Ao, ..: scale ® PDF
My, = 172.5 GeV
[f. V| £ (meas) * (theo)
t-channel:
ATLAS 7 TeV' e 1.02 £ 0.06 £0.02
PRD 90 (2014) 112006 (4.59 ")
ATLAS 8 TeV™* [ 1.028 +£0.042 +0.024
Paper in preparation (20.2fb") :
CMS 7 TeV e 1.020 + 0.046 + 0.017
with f;, encapsulates new physics CMS 7TV s 117158 ) 5
. CMS 8 TeV i 0.979 +£0.045 £ 0.016
fiv =1 in the Standard Model JHEP 05 (2014) 030 (197 1)
CMS combined 7+8 TeV e 0.998 +0.038 + 0.016
JHEP 06 (2014) 090
CMS 13 TeV* —io+—1 1.03 +£0.07 £0.02
paper in preparation (2.3 fb 1)
ATLAS 13 TeV*? _ 1.07 £0.09 £0.02
arXiv:1609.03920 (3.2 )
V. _ | Omeasured wt: : voss
LvVepl = ATLAS 7 TeV [ S E—) 1.03 5 12+0.03
Oth tical PLB 716 (2012) 142-159 (2.05fb") : :
eoretica CMS 7 TeV —t———— 1.017915 *o02
PRL 110 (2013) 022003 (4.9 ") ‘ ‘
ATLAS 8 TeV™ —t—— 1.01£0.10 £ 0.03
JHEP 01 (2016) 064 (20.3fb")
CMS 8 TeV' , ———o 1.03+0.12 £ 0.04
PRL 112 (2014) 231802 (1226 ")
LHC combined 8 TeV " | ——| 1.02 £ 0.08 +0.04
ATLAS-CONF-2016-023,
CMS-PAS-TOP-15-019
ATLAS 13 TeV® [ } : {  1.14+0.24 £0.04
ATLAS-CONF-2016-065 (3.27b™")
C s-channel:
: ATLAS 8 TeV*® I —— i 0.93 018 +0.04
omment: PLB 756 (2016) 228 (203 b ") -0
[ 1 i " including top-quark mass uncertainty
No CKM unitary assumption | Pokaing b adcmas
. . .« . . : NPPS205 (2010) 10, CPC191 (2015) 74
i Assumptlon. |th | & |VtS| negllglble Wlth 3 including beam energy uncertainty
1 1 | 1 1 1 ‘ 1 1 1 | 1 1 | I 1 1 1 | 1 | 1 I 1 1 1 | ] 1 1 |
respect to |V | 0.4 0.6 0.8 1 12 14 16 18
|fLVv1b|

E. Conte Top quark properties in the light of recent data 7



1. Short overview: top-quark mass

CMS,

E. Conte

ATLAS+CMS Preliminary LHCtOPpWG my,, summary, Vs = 7-8 TeV Aug 2016
""""" World Comb. Mar 2014, [7]

stat

total uncertainty total stat

Mg, = 173.34 £ 0.76 (0.36 + 0.67) GeV g, + total (stat + syst) 5 Ref
ATLAS, l+jets (*) I—t—-—i—l 172.31+1.55(0.75 + 1.35) 7 TeV [1]
ATLAS, dilepton (*) I—I—--—i—| 173.09 + 1.63 (0.64 + 1.50) 7 TeV (2]
CMS, l+jets 1 173.49 + 1.06 (0.43 + 0.97)  7TeV [3]
CMS, dilepton I—I—o—I—-I 172.50 + 1.52 (0.43 + 1.46) 7 TeV [4]
CMS, all jets I—i—-—i—l 173.49 £ 1.41 (0.69 £ 1.23) 7 TeV [5]
LHC comb. (Sep 2013) I—H—|—| 173.29 + 0.95 (0.35 + 0.88) 7 TeV [6]
World comb. (Mar 2014) - 173.34 £ 0.76 (0.36 £ 0.67)  1.96-7 TeV [7]
ATLAS, l+jets —e=—tH 172.33 £ 1.27 (0.75 £ 1.02) 7 TeV [8]
ATLAS, dilepton —ta—ro 173.79 = 1.41 (0.54 £ 1.30) 7 TeV [8]
ATLAS, all jets H—-—H 175.1+£1.8(1.4 £1.2) 7 TeV [9]
ATLAS, single top I :f | 172.2£2.1 (0.7 £ 2.0) 8 TeV [10]
ATLAS, dilepton H—-—H 172.99 + 0.81 (0.34 £ 0.74) 8 TeV [11]
ATLAS, all jets I—|-l—|—| 173.80 £ 1.15 (0.55 £ 1.01) 8 TeV [12]
ATLAS comb. (|J+“igf$ 2 1 172.84 + 0.70 (0.34 £ 0.61)  7+87TeV [11]
CMS, I+jets HeiH =2 172.35 £ 0.51 (0.16 £ 0.48) 8 TeV [13]
CMS, dilepton I—H——| 172.82 £ 1.23 (0.19 £ 1.22) 8 TeV [13]
CMS, all jets HeH 172.32 £ 0.64 (0.25 + 0.59) 8 TeV [13]
CMS, single top —H— 172.60 + 1.22 (0.77 £ 0.95)  8TeV [14]
CMS comb. (Sep 2015) 172.44 + 0.48 (0.13 + 0.47)  7:8TeV [13]

(*) Superseded by results
shown below the line

[1] ATLAS-CONF-2013-046

[2] ATLAS-CONF-2013-077

[3] JHEP 12 (2012) 105

[4] Eur.Phys.J.C72 (2012) 2202
[5] Eur.Phys.J.C74 (2014) 2758

[6] ATLAS-CONF-2013-102
[7] arXivi1403.4427

[8] Eur.Phys.J.C75 (2015) 330
[9] Eur.Phys.J.C75 (2015) 158

[10] ATLAS-CONF-2014-055

[11] arXiv:1606.02179

[12] ATLAS-CONF-2016-064
[13] Phys.Rev.D93 (2016) 072004
[14] CMS-PAS-TOP-15-001

| | |
165

170
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2. Width of the quark top

* Expected value in the Standard Model:  T'*® = 1.35GeV  form=1733Gey =~ ARXIvi1404.:2292
0=0.118

* Two available methods of measurement:

* Indirect method based on EXp. Value
 BR(t - Wb) DO I, = 2.00+347Gev ARXIV:1201.4156
< * 7 BR(t » Wq) CMS [, = 1.36 &+ 0.02(stat) T 311 (syst) Gev | ARXIV:1404.2292
o (single top t—channel) PDG I, = 1.417312GeV

- average

* Direct method based on

top-quark mass lineshape CDE I, < 6.38 GeV ARXIV:1308.4050
+ comparison with MC

Limited by statistical uncertainties and
jet energy scale resolution uncertainties

E. Conte Top quark properties in the light of recent data 9




CMS, !

2. Width of the quark top Tor16019

®12000[— - » 12.9 0" (13 TeV)
New result' 5 L CMS Preliminary 12.9 ™ (13 TeV) o 10 PN
: ' v | e eData Ew WEv O | CMS Preliminary
direct 10000/~ FMultiboson  [[JW [ ]DY - —e— Observed
measurement B it Btch Post-fit model ( profile)
H i - - Pre-fit model (u=1)
with L'"=12.9 fbl  #ooop ol
13 TeV - -
6000 — [ 1\ N
4000 I
- L e W
2000— -
* Sensitive B i
observable: 012 -
:1 *Jll\l\llt‘l\llll\l\ll\\\JII\IIIII‘I\II
M(l'b) r o_é L 1030 0.5 1 1.5 2 2.5 3 3.5 4
0.5 50 100 150 200 250 300 I [GeV]
e Several Mass(lepton,jet) (Inclusive) [GeV]

categories:
* Boosted or unboosted top
* Only 1 or more b-tagged jets

The most precise direct bound
of the top quark width

« Comparison to the simulated * 0.6<I}; <2.5GeV@ CL=95%
expectations for different width scenarios * 0.6<TI; < 2.4 GeVform,=172.5GeV
using a likelihood ratios technique

E. Conte Top quark properties in the light of recent data 10



o o TOPQ-201522 (;Q ga) CMS
3. ASSOC'Gted pr.Oduc'r|on 'r'rv TOP-Q16-017

Motivation for ttV cross section

measurement:
* Probing ttW, tty and ttZ couplings
* Background sources for new physics or ttH

Expected cross section in the Standard Model @ 13 TeV:

[ARXIV:1504.03446]

o0 (pp - ttZ) = 839780 (scale)*3(pdH)1i(as) fb

[ARXIV:1405.0301]
oVLO (pp - ttW) = 601128 (scale) 3 (pdf) F11(ay) fb ILHCHXSWEDRAFTINT-2016008]

Analysis strategy in ATLAS & CMS:

Process tt decay Boson decay Channel
T (uEvb)(qqb) wrv SS dimuon
Several (£Euvb) (£Fuvb) (v Trilepton
channels
i (£*vb)(qqb) e Trilepton
(¢ vb)(¢Fuvb) AN Tetralepton

E. Conte Top quark properties in the light of recent data 11



3. Associated production ttV

TOPQ-2015-22 @ :
TOP-16-017 -

L

EXPERIMENT |[f£

CMS,/!

2016 data 2015 data
CMS Preliminary 12_9 fb-1 (1 3 TeV) E 3 _l L I TTrrr | LI | T T 1T | T T 1T | LI | LI | T T 17T T TT I_
§ : T T T | T T 1 | I 7 / T T I T T T T T T | T I T | T T I | I I I |: & | * ATLAS best fit B
12200 = # 2Dbestft 5 g C ATLAS 1 — ATLAS 68% CL ]
0“2000 - — 68% contour _ -13 25\1s=13 Tev, 3.2 .. ATLAS 95% CL 1
= — 95% contour D - ° .
1800 — 1-Dbestfit —| ¢ . + NLO prediction ]
- E={DttiZ+1c I 8 L E [E=== HtZ theory uncertainty -
1600 = = 1DttiWtlc o G 2~ E === ttW theory uncertainty |
1400 watiztheoy o N - BT -
= 4 ttW theory 41 - - LE T ]
1200 1 E 155" B ]
1000|— —% - B i
so0 NN W W s ]
600 7 — = =———
400F- = B ]
- - 0.5 = —
200 — - BT .
0 : 1 1 1 1 1 | | | 1 % 1 1 I 1 1 1 | | 1 | | 1 1 1 | 1 1 | | | | | |: : E --------- —
0 200 400 600 800 1 000 1 200 1400 1 600 1 800 0 _I | .| El | | I .| I L 111 | | | | 111 | | .| | 111 | L1 1 I—
Gy 0] o 05 1 15 2 25 3 35 4
ttW cross section [pb]
= 0.70+J1¢(stat)*314 Z) =092+029 +0.10 b
o(pp - ttZ) = 0.70Ig15(stat) Zg15(sys) pb o(pp - ttZ) 92 £ 0.29(stat) £ 0.10(sys) p
o(pp - ttW) = 0.98%3:33 (stat) ¥J 45 (sys) pb o(pp - ttW) = 1.50 + 0.72(stat) £ 0.33(sys) pb

Agreement with the Standard Model predictions

E. Conte Top quark properties in the light of recent data



CONF-16-080 HIG-16-004 @ C M S ]
CONF-16-058 HIG-16-022
3. Associated production ttH cNnises weree=

ttH production at tree level :
direct probe of Top-Higgs Yukawa
coupling (indirect through gluon
fusion)

Expected cross section in the Standard Model @ 13 TeV: [FHCHXSWG-DRAFT-INT-2016-008]

NLO _ +5.8% +3% +2% * NLO QCD and NLO EW accuracies
o"“¥(pp - ttH) =507.1fb  _g59,(scale) 30, (pdf) 50, (axs) . m,=125 GeV

Search strategy in ATLAS & CMS: several analyses according to the Higgs boson decay

H->vyy 0.23% Clean signature but small BR [CONF-16-067] [HIG-16-020]

Multileptonic signature, low

, [CONF-16-058] [HIG-16-022]
background final state wrt H>b

HO>WW/tt/ZZ 21.5%/6.3%/2.6%

High statistic but multijet

[CONF-16-080] [HIG-16-004]
background

H—=>bb 58.1%

E. Conte Top quark properties in the light of recent data 13



3. Associated production ttH

CONF-16-067 HIG-16-020
CONF-16-068 L

CONF-16-080 HIG-16-004 T
CONF-16058 HIG-16-022 @ CMS !

EXPERIMENT [

Focus only on the results. For details, see talks related to Higgs boson.

ttH(H—vy)
(13 TeV 13.3fb ")

ttH(H—-WW/tt/ZZ)
(13 Tev 13.2f7")

T | T T T | T T T | T T T ‘ T T T ‘ T T T
ATLAS Preliminary Vs=13 TeV, 13.2-13.3 fb™'

— total stat. (tot.) (stat., syst.)
—eo—— +1.2 +12  +02
-0.3 1.0 10> 02 )

—— +1.3 +0.7 +11
= — 25 -1.1 (—0.7 » 0.9 )

CMS results

mm

ttH, H> 2016 = 1913
BHHobD) [eemmt 24 10 (705 09 v # L2
(13 TeV 13.20™) ' ' '
e e 2015 +
ttH combination O | S S 1.8 07 (04 06 = 2.0%%8
comoy or (05 ) pswwagzz 2016 & 8
ftH combination o= 1.7 3% (192 , e )
ST S1Y PN S T i o Ml ttH, H>bb 2015 p=-20%1%
0 2 4 6 8 10
[CONF-16-068l best fit u__ for m,=125 GeV
Results are expressed in terms of signal strength: u = o /agy,.
E. Conte Top quark properties in the light of recent data 14



* FCNC top couplings are highly suppressed in the SM —>Promising signatures

due to GIM (Glashow-lliopoulos-Maiani) mechanism of New Physics
Standard Model (branching ratio)
W d;
t—>uZ 8x10°17 t—cZ 1x 1071 n
t—uy 37x1071® | t—ey 46x1071
bug 37x10°M | t—>cg 46x10712 LW ! ¢ t ¢
t—uH 2x107Y7 | t—cH 3x107"% |1 xi:0409342] o v
e Lagrangianin V2 &k _

L — g, gqt totv LP RP e
terms of FCNC roNe q:Zuc 5 IsT A a (fgq L+ fgq ) 4 Iz
anomalous top N

yqt v

couplings + e o (P + [ Pr) aAuw
derivated from 1 -
LO EFT. " Noia t(frgPr + JngPr) aH

\/§ q Ragt T L R
Several conventions are used for the + 4 cos Eﬂ'w A e ( PL * PR) 92y
coupling definition. 1 B . -
- Convention-independent way : + 1cos 9W Coqr - tYH (fngL + fzqPR) qZy ] + h.c

Result = a limit on BR(t=>Xq)

[arXiv:0803.3810, 0811.3842, 0904.2387]

E. Conte Top quark properties in the light of recent data 15



) S

ATLAS},

\\ -
EXPERIMENT o

2 ways to look for FCNC anomalous couplings Xqt :
* Inthe top decay of tt processes : t =2 X q (not relevant for X =g ory)
* In the associated single top production : pp =2 tX

EX: kz4://A coupling

Less sensitive when the
process is c-initiated

Single-top-like t
diagram q g

TT-like
diagram

No c-tagger used in the
analyses. Sensibility to Zqu or
Zqc should be similar.

E. Conte Top quark properties in the light of recent data 16



Example: analyses dedicated
to xz4: /A coupling

@ TOPQ-2014-13
8 TeV, Lint=20.3 fb1

&I!T,ﬁNST Only ttbar processes

Selection:
* 3isolated leptons

* One pair compatible with a Z boson decay

* Atleast?2 jets
* 1or2b-tagged jets
* MET> 20 GeV

Reconstruction of the top-antitop system

through a y* minimisation

reco

2
reco
mgcv - mw)

CMS ; TOP-12-039

) 8 TeV, Lint=19.7 fb!

3 | Both ttbar + single top processes

2 2
reco
2 _ (mjafafb B thCNC) + (mjbfcv B mtSM) (

2 o2

T trenc fsM

2
Tw

Selection:

* 3isolated leptons

* One pair compatible with a Z boson decay
* MET>40 GeV

* M;">10GeV

single-top process tt process

Exactly 1 b-jet At least 2 jets
At least 1 b-jet

A BDT is used to discriminate the signal from
the Standard Model processes.

E. Conte Top quark properties in the light of recent data 17



Example: analyses dedicated
to xz4: /A coupling

@ TOPQ-2014-13
8 TeV, Li"t=20.3 fb?!
ATLAS Only ttbar processes

EXPERIMENT

Observed and expected 95% CL limits
on BR(t - Zq).

Observed 7x107%
(-1lo) 6x107%
Expected 8x107*
(+10) 12x 107*

E. Conte Top quark properties in the light of recent data

CMS TOP-12-039
. \ 8 TeV, LIt=19.7 fb?
~—— | Both ttbar + single top processes
A
N 19.7 b (8 TeV)
§ 0'18:7 CMS I, —— Observed
E o Z_Prehmmary m.__‘__. — Expected
l 0.14F- == Expected + 10
]
\ 5
RN

00 ~6.005 0,01 0.015 0,02 0.025 0.03 0.035 0.04 0.045 0.05
Br(t— Zu) (%)

BR(t - Zu) < 2.2x10~*
BR(t —» Zc) < 49x107*

18



ATLAS}/

EXPERIMENT [#F

Summary of the FCNC top searches observed 95% CL upper limits

Coupling CMS Results ATLAS Results

TOP-14-007 TOPQ-2014-13
Kgqe/A 7 TeV, L"t=5 fb?! 8 TeV, L"=20.3 fb!
[GeV2] BR(t > gu) < 3.5x107* BR(t » gu) < 0.4x10~*
BR(t - gc) < 34.4x1074 BR(t - gc) < 2x107*
TOP-14-003
Kyqt /A 8 TeV, L"=19.8 fb!
[GeV2] BR(t » yu) <1.3x107*
BR(t > yc) <17 x10~*
TOP-12-039 TOPQ-2014-08
Kpoe ) 8 TeV, L"=19.7 fb! 8 TeV, L"=20.3 fb!
[GZZ:/'Z] Both ttbar + single top processes Only ttbar processes
BR(t > Zu) < 2.2x107* BR(t > Zq) < 7x107*

BR(t - Zc) < 4.9x10~%

E. Conte Top quark properties in the light of recent data 19



Coupling Channel

CMS Results

TOP-14-020
8 TeV, L"=19.8 fb'!

Top quark properties in the light of recent data

ATLAS Results

TOPQ-2014-14
8 TeV, Lint=20.3 fb!

Only ttbar processes

H->bb Only ttbar processes BR(t - Hu) < 61x10~*
BR(t » Hu) < 192x107% BR(t — Hc) < 56x10~*
BR(t - Hc) < 116x1074
3 Te'I;/OIEi—n}igl; fl Only ttbar processes
H>WW/tt/Z2Z oo BR(t - Hu) < 78x10~*
Nhqt Only ttbar processes BR(t - He) < 79104
[no unit] BR(t > Hc) <93x10™*
TOP-14-019
8 TeV, L"=19.7 fb!
H-> vy Only ttbar processes Only ttbar processes_4
BR(t - Hc) < 47x10~%
" BR(t —» Hu) < 45x10~*
Combination TR T < A
E. Conte

20



ATLAS Preliminary

BR(t— uH) BR(t— uy) BR(t— cH) BR(t— cy)
g ﬂl\lll T |IIHII\ T |IIHII\ T |IIHII\ T IIHII\ T LLLLRR % T TTTT T TTTIT T TTTII T IIIHIIl T \IIHIIl T \IIH? ,N; ﬂc ?IIHI T |IIIIHI T |HIIHI T |\|\!|\E|I:{AIIHI T TTTT T % T TTTITT T TTTIT T TTTIT T IHIIHl T IHIHI‘ T TTTIT ﬁc
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Summary

 Measurements of top quark properties are crucial for testing the Standard Model.

* Both ATLAS and CMS collaboration have analyzed intensively LHC data to extract
quark top properties. The work is still on going with 2016 data.

* This talk was devoted to the first measurements done with 13 TeV data...
e Cross-sections of single top and top pair production
* CKM matrix element|Vtb|
* Direct measurement of the quark-top total width
e Cross-section of associated production ttX with X =7, W or H

... and discussed also some recent results:
 Mass combination improvement [ATLAS]
e Search of FCNC anomalous couplings: in particular the Zqt coupling

Up to now, all the measures show a good agreement with the Standard Model
predictions.
Results on other topics which are not covered by this talk can be found here:
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsTOP
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/TopPublicResults
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