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Introduction

Top cross section

ttbar, single top, ttW, ttZ, ttbb/ttjj ratio

Top properties

Top mass, top-antitop mass difference, asymmetry,
top polarization, W helicity, other

Beyond the Standard Model

FCNC, anomalous Wtb



The CMS Detector Integrated Luminocity:

EM Calorimeter (ECAL) Hadron Calorimeter (HCAL) 1
_ 3.8 T Magnet 2011 —=5fb tat+/s=7TeV

S 2012 — 20 fb L at s = 8 TeV

Calorimeter
(HF)

2015 — new data taking
atys = 13 TeV

Top quark - heaviest SM particle
172.2 + 0.1(stat.) + 0.7(syst.) GeV (CMS)

Yukawa coupling to the Higgs

I J ;<25  Beam Scintillator Counters _
(BSC) field close to 1
s Top life time (1072° s) is shorter
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68% and 86% CL i contours [ mi“ Tevatron average 3 than the hadronization time scale

w/o M,, and m, measurements

M,, [GeV]

(1072* 5), and top quark provides a
unique possibility to study a “bare”
quark free from hadronization effects

80.45 68% and 95% CL fit contours
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LHC is a top quark factory
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o tt production (QCD) ] %{: ;%*m< 90%

onLo (Pb)
Tevatron (v/s = 1.96 TeV pp) | 7.08 + 5% _
LHC (/5 = 7 TeV pp) 165 + 6% et >"°""< 10%
LHC (+/s = 8 TeV pp) 234 + 4%
LHC (v/s = 14 TeV pp) 920 £ 5%

o single top production (electro — weak)

s-channel (pb)  t-channel (pb) tW (pb) a d q 4 g ;
Tevatron (v/s = 1.96 TeV pp) 1.04 £ 4% 2.26 £ 5% 0.14 + 20% W p
LHC (/5 = 7 TeV pp) 4.6 + 5% 64 + 4% 15.6 + 8% , % . . q:>”ﬁ¥”<ih
LHC (+/s = 8 TeV pp) 5.55+ 4% 87.273% 111+ 7% {-channel s-channel
LHC (5 = 14 TeV pp) 12 + 6% 243 + 4% 75 + 10%

4 {
W -channel M
+ b
O ttbb b W

o ttH,ttW=* ttZ,tty ~0.1pb
o t-quark production due to new interactions



Top Pair Analysis Channels

Top Pair Branching Fractions
= Dilepton

"alljets” 44%
o Small rate, small backgrounds

o Main background: Drell-Yan

tHets 15%

= Lepton + Jets

a0 Good rate and manageable
backgrounds

o Main background: W+jets

o!\ u+jets 15%

¥ B 1% - All-hadronic (alljets)

dileptons lepton+jets o Large rate, large background
st o Main background: multijets
Displaced tracks
R ‘/;__,’-
Decay lifeﬁ:;e/ //%,econga[y vertex
e ” Identification of b-quarks through secondary vertex
o Kk is a critical point to reduce backgrounds

Prompt tracks 7,
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Top pair production cross section in dilepton JHEP 02 (2014) 024
channel, pp collisions at /s = 8 TeV

Number of events

Source ete putu etu¥

Drell-Yan 386+116  492+148 194458

Non-W/Z leptons 25+10 114446 185+72

Single top quark 127428  157+34 413488 o =239 + 2(stat.) + 11(syst.) + 6(lum.) pb
\AY 30+8 39+10 94+21

Total background ~ 569+120  802+159  886+130
tt dilepton signal ~ 2728+182 3630+250 96244504

Data 3204 4180 9982
efe” puhu eyt
€cotal (%) 0.203 + 0.012 0.270 + 0.017 0.717 + 0.033
oy (pb) 2443 4+524+ 186 +64 2353+45+186+61 2390+26+11.4+6.2
& r I I I - I ] SRt ittt | s e I =t al ﬂ R IR R L ) DL af : -
"qc'; 120001 cMS s = 8TeV, L= 53 fb™ 2w - % [ CMS {5 =8TeV,L=531b" mw ] S CMS fs = 8TeV, L= 53 fb" Bw S
o 10000; e*i¥ channel Egizzl‘:f o 3000:_ Sum of all channels Egi?gt/nz Y o Sum of all channels Egi?glvewtz ]
r T ] & i C T
8000 " |Uncertainty — + Uncertainty - Uncertainty -
L 71 2000_— 7 ]
10001
0 ol
4 o 1.4r o 1.4r 3 ]
C w E * . . ] w C . -4 ]
1: E 1 B it ol .M.,.s‘o."'.o'Ao o E 1 ey eaaee T RS e “q.‘.’_
n O 0'66 L 1 [} o.c- I - a4
0.6 = % = 50 100 150 200 250 0 50 100 150 200 250
P, leading jet [GeV] P, leading lepton [GeV]

Jet multiplicity


http://dx.doi.org/10.1007/JHEP02(2014)024

Top pair production cross section

CMS Preliminary, o, summary, {s=7TeV

CMS e/u+jets 158+ 2+ 10+ 4
PLB 720 (2013) 83 (val. = stat. = syst. = lumi.)
(L=2.2-2.3/fb)

162+ 2+ 5= 4

(val. = stat. = syst. = lumi.)

CMS dilepton (ee,uu,en)
JHEP 11 (2012) 067 (L=2.3/fb)

1431422+ 3

(val. = stat. = syst. = lumi.)

CMS dilepton (e/u+1had)

PRD 85 (2012) 112007
(L=2.2/ib)

1521232+ 3

(val. = stat. = syst. = lumi.)

CMS 1, tets
EPJC 73 (2013) 2386 (1. =3.9/b)

CMS all jets
JHEP 05 (2013) 065 (L=3.5/ib)

1391026+ 3

(val. = stat. = syst. = lumi.)

— NNLO+NNLL (top++ 2.0), PDF4LHC, mmp =1725 GeV
Czakon et al., PRL 110 (2013) 252004, arXiv:1112.5675 (2013)

[ scale uncertainty
[ scale @ PDF @ o uncertainty

50 100 150 200 250 300
o(tt) (pb)

CMS Preliminary, 6. summary, Vs = 8 TeV

CMS dilepton (ee up,en)
JHEP 02 (2014) 024 (L=5.3/fb)

CMS prel. e/u+jets
TOP-12-006 (L=2.8/fb)

— NNLO+NNLL (top++ 2.0), PDF4LHC, m_ = 1725 GeV

Czakon et al., PRL 110 (2013) 252004, arXiv:1112.5675 (2013)
[ scale uncertainty
[ ]scae@PDF & Oy uncertainty

Feb 2014

239+ 2+ 11+ 6pb

(val. £ stat. £ syst. £ lumi.)

228+ 9+2° +10pb

— 26
(val. £ stat. £ syst. £ lumi.)
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Inclusive tt cross section [pb]
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% Tevatron combination* L = 8.8 fo”’ ATLAS"'CMS PrEIimi

CMS dilepton L= 2.3 o™

ATLAS lapton+jets* L= 0.7 b’

TOPLHCWG combination® L= 1.1 i’

ATLAS dilepton® L= 203 !

ATLAS lapton+jets* L= 58"

CMS lepton+jatz” L = 2.8 fb'

ATLAS dilepton L=0.7 fb™'
TOPLHCWG
CMS lepton+jets L= 2.3 f”'
CMS dilepton L=53 o'
| * Preliminary

250

200

== NNLO+NNLL (pp) 150

NNLO+NNLL (pT) 7
Czakon, Fiedler, Mitov, PRL 110 (2013) 252004

| Mg, = 1725 GeV, PDF @0t
Ll

uncertainties according to PDF4LHC
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Top pair production in association with a W or Z
boson at /s = 8 TeV

TOP-12-036

- Channels used | Process Cross section Significance
d g 2/ tf_W 170 93(stat.) 70 (syst.) fb 160
30+4/ ttZ 200180 (stat.) 30 (syst.) fb 31c
d 20436+40 | W + ttZ | 38011 00(stat.) TS0 (syst.) fb 370
u — =
Channels used | ttW cross section | ttZ cross section
+110 +90
20+30+44 1707y (total) fb | 20075, (total) fb
Yield
Irreducible 0.8+04
ttW 02401 CMS Preliminary \s=8TeV,L =19.5fb"
Non-top-quark 23+1.2 5 F - ,
g f 2-d Best Fit
Misidentified lepton | 1.1+ 0.8 R //? e e
Total bkg. 44416 500 — / —— 95% Contour
Observed 12 C / —— 1-d Best Fit
Obs. — total bkg. 76+t1.6 /_‘ = 13 3_6\’ & 110
= 1~ — 1~ =10
ttZ (expected) 7809 400 / e o Thaes
N 2222 ttW Theory
300/— 7/
Two b jets required | One b jet required
Misidentified lepton 01+01 05+02
7z 0.05 =+ 0.01 0.47 + 0.02 200
Trreducible 0.04 + 0.03 0.14 + 0.04
Total bkg. 02+0.1 1.1+02
Observed 2 2 P
Obs. - total bkg, 18+0.1 0.9 +02 100 /’
ttZ (expected) 1.3+02 1.3+02 :
1 1 1 1 | 1 1 1 1 1 1 1 I 1 1 1 1 | 1 | 1 1 I | 1 1 1 |
% 100 200 300 400 500 600
Gy [TD]
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Cross section ratio a(ttbb)/o(ttjj) in pp collisions

at /s = 8 TeV

Source o(ttbb) /o (ttyg) (%) | o(ttbb) /o (ttjj) (%)

Jet pr > 20 GeV/c | Jet pr > 40 GeV/c
Pile-up 1.1 24
JES 5.1 7.5
b-tag (heavy flavor) 104 11.2
b-tag (light flavor) 14.8 12.6
Background (Drell-yan) 0.8 1.0
Background (multi-jets) 0.1 0.1
Background (single-top) 0.7 0.8
Ratio of ¢tbb and ttbj 9.0 9.0
ttcc contribution 4.3 5.3
"MC gen. (MadGraph vs Powheg) | 3.0 3.0
Q? scale 6.0 6.0
PS matching 3.0 3.0
Acceptance (HF fraction) 1.6 1.6
Total uncertainty 22.6 22.6

o(tthb)/o(ttjj) = 0.023 + 0.003(stat.) +
+ 0.005(syst.) at 20 GeV

o(tthb)/o(ttjj) = 0.022 + 0.004(stat.) +
+ 0.005(syst.) at 40 GeV

CMS PAS

o 10° | T | T —
E CMS Preliminary ;%ata ) 3
1 - Y*_,_ -
u>J . 19.6fb" at\s =8 TeV mSingle top
10 it others
Wtt+LF 3
Btt+cc ]
3 Ctt+bj ]
10 Mit+bb E
10° =
10
1
O 2
= 15F -
~
S |
8 0.5F [

Number of b-Jets

Process

Jet pr > 20 GeV

Jet pr > 40 GeV

O tibb [fb] (VS)

oj; [pb] (VS)

O tibh [fb] (FS)
o5 [pb] (FS)

278 + 27 (stat.) & 72 (syst.)
12.2 £+ 0.3 (stat.) & 1.2 (syst.)
460 + 45 (stat.) = 120 (syst.)
19.2 £+ 0.5 (stat.) & 1.9 (syst.)

58.9 + 12.3 (stat.) £ 15.3 (syst.)
2.7 £ 0.1 (stat.) & 0.3 (syst.)
159 & 33 (stat.) + 41 (syst.)
6.9 £ 0.3 (stat.) & 0.7 (syst.)



http://cds.cern.ch/record/1605842?ln=en
http://cds.cern.ch/record/1605842?ln=en
http://cds.cern.ch/record/1605842?ln=en
http://cds.cern.ch/record/1605842?ln=en
http://cds.cern.ch/record/1605842?ln=en
http://cds.cern.ch/record/1605842?ln=en
http://cds.cern.ch/record/1605842?ln=en
http://cds.cern.ch/record/1605842?ln=en

CMS PAS

Standard model four top quark production
TOP-13-012

at /s = 8 TeV in the lepton + jets channel

) Expected upper limits:
g & +18
> 42 13 fb at 95% CL
t
g
Removal &f hadronic top _ Observed:
X Hadronijc top ‘t
"S’ -
| o < 63 fbat95% CL
T a0g -
g t
MgT b-et muon
Leptonic top
CMS Preliminary, 19.6 fb' at Vs = 8 TeV CMS Preliminary, 19.6 b at s = 8 TeV
T I % 5 [ R
i 0 l? 1is0. 1, 26 Jets, = 2 b-tags e vee d 0 I? 1is0.e, 26 Jets, = 2 b-tags —— B
- H =400 GeVic, E'™ =30 GeV - - H 2400 GeVic, E'™ =30 GeV B e
10° E ) Scale uncartainty 10° E S:al:runc,anainiy
E SM it (X 100) = S (X 100)
C —— Do r —— Dana
10 e 10 h
E = e-cn.
10 = 16
10 10
1 1
O g
o hRN Y )
£ s RRRRR NS 5
§ 0.2 0.2 0.1 o 01 0z 0.3 0.4 § 0.2 -0.2 0.1 Q 01 0.2 0.3 0.4
BDT Discriminant BDT Discriminant
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http://cds.cern.ch/record/1644574?ln=en
http://cds.cern.ch/record/1644574?ln=en
http://cds.cern.ch/record/1644574?ln=en
http://cds.cern.ch/record/1644574?ln=en
http://cds.cern.ch/record/1644574?ln=en
http://cds.cern.ch/record/1644574?ln=en
http://cds.cern.ch/record/1644574?ln=en
http://cds.cern.ch/record/1644574?ln=en

o [pb]

10

Single Top

CMS Prelliminlary
Single top-quark production

t-channel

s-channel

Approx. NNLO Kidonakis, PRD 83, 091503 (2011)
L CMS, JHEP12(2012) 035
A CMS, accepted JHEP arXiv:1403.7366
Approx. NNLO Kidonakis, PRD 82, 054018 {2[]1[]
O CMS, Phys.Rev.Lett 110, 022003 (2013)
M CMS, accepted Phys.Rev.Lett arXiv:1401.2942
= Approx. NNLO Kidonakis, PRD 81, 054028 (2010)

| [ | | v CMS, PAS-TOP-13-009 (FC interval) |
| [ I l | l |

e

3 4 5 6 7 8 9 10 11 12 13 _14
Vs [TeV]
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Observation of the associated production
of a single top quark and a W boson in pp
collisions at /s = 8 TeV

Phys. Rev. Lett. 112
(2014) 231802

1j1t 2j1t 2j2t
tW 1500 £ 20 + 130 790 +£20 £+ 80 220 + 10+ 30
1t 7090 £ 60 +£ 900 12910 + 80 £+ 1320 7650 £ 60 + 1020
Z/y*, other 670 £ 30 £ 90 370 £ 30 £ 60 36 £7+12
Total simulation 9260 £ 70 + 1040 14070 £90 + 1410 7910 £ 70 + 1020
Data 9353 13479 7615
TABLE I. Event yields in the signal and control regions. Yields from simulation are shown with statistical (first)

and systematic (second) uncertainties.

CMS \s 8TeV L 122fb 1]1t

e CMS, s = 8TeV, L=12.2 fb’
e Data i !

800:— o, — ® Data
3 . W Cw

700 -,, = .
- : ,_-'-'-?""',; L 12000~ | |2y sjets
© 600 ¥ 4 W2y +jets &Other |
O E .: / [l Other ; 10000 F77 Uncertainty  H
< 500 ¢ _ %7 Uncertainty f 2] ]
S 400F-4 7 = o>
% - 1 >
@ 300F) L
> 2
LU 200F

100}

0

0 20 40 60 80 100 120 140 160 180 200

0 . .
p‘srys [GeV] 11t 2j1t

2jot
Region

Measured:
o=23.4+54pb

Vep| = . UtW/UtW

1.03 + 0.12(exp.) + 0.04(th.)
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http://dx.doi.org/10.1103/PhysRevLett.112.231802
http://dx.doi.org/10.1103/PhysRevLett.112.231802
http://dx.doi.org/10.1103/PhysRevLett.112.231802
http://dx.doi.org/10.1103/PhysRevLett.112.231802

t-channel single-top production cross section and AarXiVil‘éIOS-73H6§P
IV,;,] CKM matrix element in pp collisions at ccepted by J
s =8TeV

o(t—channel, top, 8 TeV) = 49.9 + 1.9(stat. ) &+ 8.9(syst.) pb

o(t—channel, anti—top, 8 TeV) = 28.8 + 2. 4(stat.) £+ 4.9(syst.) pb

|Rt—channell = 1.76 £ 0.15(stat.) + 0.22(syst.)

CMS Preliminary, 12.2 fb',\/s = 8 TeV CMS Preliminary, 12.2 fo", Muons, (s = 8 TeV
L L L L L L L L L L L L w 7|||||||||||‘\|||||||||||||\‘|||||||||||
! $3500— - -

CMS Preliminary, N g T Data
TOP-12-038 1.76+ 0.15 (stat) + 0.22 (syst) \ C —— Fit result ]
! 3000(— I —
- (i .
CTEQ&M : E —— QcDh .

! 2500

. CT10 LI
1 -
| 2000

. MRST06 -
I -
; C
. MSTWO8 NLO 90CL N.=4 - 1500
I C
. HERAPDF 1.5 NLO - 10001

1

I C
. NNPDF 2.1 N,=4 ' - 500F

| C

\ C

L1 I Ll 1 I 1 Ll I Ll I Ll 1 I Ll 1 I |- I 1l L I Ll 1
04 0.6 0.8 1 1.2 14 1.6 1.8 2 2.2

Ratio = o(t)/o(t)

OU 20 40 60 80 100 120 140 160 180 200
m, [GeV]
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http://arxiv.org/abs/1403.7366

Search for single-top production in the s channel T%g
at /s = 8 TeV 13-

Process y 3-jets 2-tags | u 2-jets 2-tags || e 3-jets 2-tags | e 2-jets 2-tags CMS Preliminary, 19.3 fo ', Electrons, Vs = 8 TeV
tt 10043 + 604 | 3144 + 189 8010 + 494 | 2483 + 154 S =
W + jets 446 + 92 449 + 93 370 + 76 361 + 77 S 800 F = [s-channel
Z + jets 112 + 32 65 + 20 97 + 29 89 + 27 2 700 = Htchannel
Diboson 36+ 8 45 + 10 33+7 37 + 8 @ g0 E- g Ow
QCD 353 + 74 209 + 52 222 £19 363 £ 69 s00 E- S0
tW-channel | 336 + 28 102 +11 259 + 22 105 + 11 - | W2ejets
t-channel 949 + 61 271 + 18 750 + 49 217 + 15 400 = E :Dibfszn
s-channel 87 +5 168 + 10 70 + 4 131 +8 300 = fJaco
Total MC | 12361 £ 750 | 4455 + 286 9811 + 606 | 3786 = 253 200 £ = FISyst. unc.
Data 11979 4450 10149 3884 1008 e 5. 7 NRate syst.
0058 <06 -04 -02 0 02
BDT Discriminant
Osch. = 5.9+7.1(exp.)+=5.0(th.) pb = 59+8.7 pb muon channel
Os.ch. = 6.9+5.6(exp.)+6.5(th.) pb = 6.9+8.7 pb electron channel
Os.ch. = 62+54(exp.)x=59(th.) pb = 6.2+8.0 pb combined 0.70

Osen. < 12,4 (184, 10.5) pb  muon channel
Osen, < 14.7 (232, 15.4) pb  electron channel at 95% C. L.
Osen. < 11.5 (17.0,  9.0) pb  combined


https://cds.cern.ch/record/1633190?ln=en
https://cds.cern.ch/record/1633190?ln=en
https://cds.cern.ch/record/1633190?ln=en
https://cds.cern.ch/record/1633190?ln=en
https://cds.cern.ch/record/1633190?ln=en
https://cds.cern.ch/record/1633190?ln=en
https://cds.cern.ch/record/1633190?ln=en
https://cds.cern.ch/record/1633190?ln=en

CMS Preliminary

CMS 2010, dilepton
JHEP 07 (2011) 049, 36 pb'1

175.5 + 4.6 = 4.6 GeV
(value = stat = syst)

CMS 2010, lepton+jets ® 173.1+ 2.1+ 2.6 GeV
PAS TOP-10-009, 36 pb’1 (value = stat + syst)
CMS 2011, dilepton - 1725+ 0.4 = 1.4 GeV
EPJC 72 (2012) 2202, 5.0 fb™' (value =+ stat = syst)
CMS 2011, lepton+jets . 1735+ 0.4 = 1.0 GeV
JHEP 12 (2012) 105, 5.0 fb’ (value = stat = syst)
CMS 2011, all-hadronic - 1735 + 0.7 = 1.2 GeV
arXiv:1307.4617, 3.5 fb"’ (value = stat = syst)
CMS 2012, lepton+jets S 172.0+ 0.2 = 0.8 GeV
PAS TOP-14-001, 19.7 fb" (value = stat = syst)
CMS combination 172.2 =+ 0.1+ 0.7 GeV
March 2014 (value = stat + syst)
Tevatron combination : 173.2+ 0.6 = 0.8 GeV
Phys. Rev. D86 (2012) 092003 (value = stat + syst)
World combination 2014 173.3 = 0.3 = 0.7 GeV
ATLAS, CDF, CMS, DO (value = stat + syst)
I | |1 |1 | | [ ] | |1 L1 | |1

m, [GeV




Measurement of the top-quark mass in all-jets Eur. Phys. J. C/74

events in pp collisions at+/s = 7 TeV (2014) 2758

Measured: 173.49 + 0. 69(stat.) + 1.21(syst.) GeV

Combination: 173.54 + 0.33(stat.) & 0.96(syst.) GeV

CMS,L=354fb™, \s =7 TeV o5 CMS,L=3.541fb" \s=7TeV
n1.02— - > - * CMSdata
% = 8 250~ Combined tf and multijet
— — — tt component
1.01 202 .E?_ -------- Multijet background
! E 200/ Uncertainty on
1 C
15 0
L 150
0.99 ]
10 1000
0.98 -
5 50
0.97
i 0 -P e b v oy T
172 174 176 178 00 150 200 250 3f(i:0 350
m, [GeV] m;" [GeV]
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http://link.springer.com/article/10.1140/epjc/s10052-014-2758-x
http://link.springer.com/article/10.1140/epjc/s10052-014-2758-x
http://link.springer.com/article/10.1140/epjc/s10052-014-2758-x
http://link.springer.com/article/10.1140/epjc/s10052-014-2758-x

Measurement of the top-quark mass in tt events CMS PAS

with lepton+jets final states in pp collisions at

Js =8TeV

JSF

TOP-14-001

CMS Preliminary, 19.7 fb", (s =8 TeV, l+jets

.10 contour
1.012
1.01
1.008
1.006
1.004
1.002

171.5 172 172.5

m, [GeV]

| om®P (GeV) 8]JSF | 5m'P (GeV)
Experimental uncertainties
Fit calibration 0.10 0.001 0.06
p1- and y-dependent JES 0.18 0.007 1.17
Lepton energy scale 0.03 <0.001 0.03
MET 0.09 0.001 0.01
Jet energy resolution 0.26 0.004 0.07
b tagging 0.02 <0.001 0.01
Pileup 0.27 0.005 0.17
Non-tt background 0.11 0.001 0.01
Modeling of hadronization
Flavor-dependent JSF 0.41 0.004 0.32
b fragmentation 0.06 0.001 0.04
Semi-leptonic B hadron decays 0.16 <0.001 0.15
Modeling of the hard scattering process
PDF 0.09 0.001 0.05
?emr_mal_lzamm and 0.12+0.13  0.00420.001 | 0.25%0.08
actorization scales
ME-PS matching threshold 0.15+£0.13  0.003+0.001 | 0.07+0.08
ME generator 0.23+0.14 0.003£0.001 | 0.20+0.08
Modeling of non-perturbative QCD
Underlying event 0.14+0.17  0.002+0.002 | 0.06+0.10
Color reconnection modeling 0.08+0.15  0.002+0.001 | 0.07+0.09
Total 075 0012 | 129

my = 172.04 £ 0.19 (stat.+JSF) -

JSE

1.007 -

- (0.002 (stat.) -

= 0.75 (syst.) GeV,

= 0.012 (syst.).


http://cds.cern.ch/record/1690093?ln=en
http://cds.cern.ch/record/1690093?ln=en
http://cds.cern.ch/record/1690093?ln=en
http://cds.cern.ch/record/1690093?ln=en
http://cds.cern.ch/record/1690093?ln=en
http://cds.cern.ch/record/1690093?ln=en
http://cds.cern.ch/record/1690093?ln=en
http://cds.cern.ch/record/1690093?ln=en

Top-quark pole mass and strong coupling constant Phy;-OLlegtt-426728
from the tt production cross section in pp (2013)
collisions at /s = 7 TeV

Vs =7 TeV;a-(m;) = 0.1184

E l.'l T T T I T é || |§ I T T T T I T T T T |1 T |

Q . S = —— CMS,L=23fb -

Ole +3.8 S .1-‘ E = 7 ]

mf = 176 7 —3'4 GeV P 220F = = ===~ Top++ 2.0, ABM1M A

’ N = E - Top++ 2.0, CT10 i

0.0033 200+ = - Top++ 2.0, HERAPDF1.5 —

+0. - = S T MSTW .

a<-(m.)=0.11511 - E S e op++ 2.0, 2008

S( Z) 0.0032 180[- = Top++ 2.0, NNPDF2.3  —

160 .

140} Ec S -

B EBw= 3

= ", - ERSE =

- 0_04?\-?5,}_'2.;,&? Topr+20,NNPOF23 . - %EEE‘E | i

-g C Vs=7TeV  --eeeee Maximum pOStenOf . 12{}_- PR B I.E =1 T 0 ]

§ 90F o m)=o0.1184 . E 165 170 175 180 185 190
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Measurement of top-quark polarization in t- ng"i?f’%%l
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Measurement of the W-boson helicity in top-
quark decays in pp collisions at sqrt(s)=7 TeV
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Agreement of helicity
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Direct search for anomalous contributions to Wtb

vertex with Bayesian neural network
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FCNC Search

Flavor Changing Neutral Currents (FCNC) ¢t — qg, t — qv, t — qZ
Z,7

SM two-Higgs SUSY
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FCNC processes lead to additional contribution to tt and t(t) or exotic final states
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Search for FCNC tug and tcg couplings with
Bayesian neural networks
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Search for anomalous single top quark production
in association with a photon at /s = 8 TeV
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Search for flavor-changing neutral currents in top- ng/liszosﬁ
quark decays t — Zq in pp collisions at \/s = 8 TeV =

tt > Zqg + Wb — No excess in number of events

In combination with 7 TeV: Br(t - Zq) < 0.5 X 1073 at 95% CL
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2D scatter distribution and comparison between Data and MC after the event selection.
Top mass requirements are shown with dotted box (left) and lines (right).
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« LHC is currently the main place for top physics,
many analysis are published

» LHC demonstrates a good agreement with SM in
top sector. There are no any evidence of deviation
from SM in top physics.

 Details are available in the dedicated CIVIS
publications
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