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Introduction

OF SUSSEX

~  Continue to search beyond the SM:
"~ Direct searches:
~ New Physics (NP) scale is within reach of the LHC collision energy
~  Resonant or non-resonant production of new particles

" Indirect searches:
" NP energy is beyond the reach of LHC collision energy
"~ Rare production and decay of top quark
~  Deviations from SM in measurements of top properties
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Single top polarisation
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OF SUSSEX

" Top-quark polarisation (P) can only be measured in single top-quark
events in p-p collisions at LHC

" tt produces top quarks unpolarised due to parity conservation in QCD

" t-channel dominant process producing highly polarised top quarks due
to V-A nature
*spin aligned in direction of down-type quarks

" top decays before hadronisation Top-quark rest frame

" decay products preserve spin information
~ accessible via angular distributions (in top rest frame)

" Measurements of polarisation observables sensitive to new physics
phenomena affecting tWb vertex
*  Consider Ow EFT operators which would have effects on polarisation

" Non-zero value for Citw could hint at CP violation

" First measurement of all the top-quark polarisation components @ 13 TeV
with Full Run 2 dataset ¢
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-

Events

20000 Post-Fit

—

Parameter Extracted value (stat.)

| t-channel norm.  +1.0454+0.022 ( + 0.006)

| WHjets norm.  +1.148 4 0.027 (£ 0.005) .
tf norm. +1.005+0.016 (£ 0.004) |
23 +0.014+0.18  (+0.02)
P, —0.02+0.20  (40.03)
P!, —0.029 £ 0.027 (£0.011)  _g5
P! —0.007 £0.051  (40.017)

- P +0.914+0.10  (+0.02) 1
P, \ —0.79+0.16  (£0.03)

\

First measurement ever!
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- ATLAS Preliminary
- Vs=13 TeV, 139 fb"

B &

top antiquark

_ +best Fit
— [ 68% CL stat. only
| 68% CL stat.+syst.

~ % Powheg-Box+Pythia8

top quark
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Top Polarisation
OF SUSSEX
T | [ [ [ [ | ] o
- ATLAS Preliminary ¢ Data [Jt-channel 7 Eve nt SeleCtlon
25000 Vs =13 TeV, 139 fo' [t tW, s-ch [ W+jets
_ Signal Region []Z+jets, VV [P others e — ——
~ top quark B Multijet 72 Uncertainty 7]

" 1 tight charged lepton (e,y) pT > 30 GeV
" 2]ets, 1 b-tagged

~ Ermiss> 35 GeV; mt(W) > 60 GeV

" Additional multijet rejection cut

Measurement of polarisation vectors

>

>

Profile likelihood fit in 4 regions
2 SRs (top & antitop): Octant variable Q: Phase space sliced
depending on the sign of cos 6,
2 CRs (tt and W+jets): 2-bin splitting based on lepton charge

6 simulated Protos+Pythia8 templates with fully polarised states are
used in the fit (Px,y’,z = 1)

6 POI (Pxt, Pyt, P2t, Pxt, Pyt, P2t) + 3 normalisations (tt, W+jets &
t-channel signal)

Systematics: Mainly dominated by jet-energy resolution

Measurements in agreement with SM MC predictions (stat.):
Pyt =0.040 = 0.012, Pxt = -0.070 + 0.016,
Pt =1.024 + 0.015, Pt =-0.967 = 0.020,

Py is expected to be 0 from CP symmetry

15 SEPTEMBER 2021
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[ | [ |
Top Polarisation
EXPERIMENT OF SUSSEX
B T T | T T | T T 1 | T TT | T T | T T | T T | T T 1 T T T T I_

|_ATLAS Preliminary e Data — - R
L I Stat. Unc. a —————— ,

| s=13TeVv,1391b" Stat.+Sys. Unc. i x [T T ]

e ———— — -\ —5 i e Spi ol [ ATLASPreliminary Stat. + Sys. Unc
,‘ L e rotos+ ia 1 3|38 i est fi o i
- = = iy | i — — MG5_aMC@NLO+Pythia8 | — -
" Three angular distributions (cos 8, cos 6y, cos 6i7) sensitive _ e awcouomm || ©|S ool (5=13TeV, 1397 - SWioredcion -

------- C.,=-07

to new phySiCS effects in the tWb vertex 0'8: = - -'.'.'.'.'.'.'.'..f
* Normalisations of W+jets and top-quark backgrounds and t- 0.6 : ‘ :

channel signal constrained with maximum likelihood fit to data in o

SRs and CRs _

0.2-

~  After background subtraction distributions are unfolded with
lterative Bayesian Unfolding to particle-level in fiducial region

Pred./Data
o —
(0 o I \ b

4 080604202 0 02 04 06 08 1

" Systematics: Mainly dominated by jet-energy resolution, jet- cos 6,
energy scale and t-channel modelling. I
e Dbest-fit value

ATLAS Preliminary 68% CL |
EFT interpretation o5l (5=18Tev, 189%™ o0 o -

* SM prediction |

Ci’[W

" Results interpreted in EFT context to set limits on Wilson

coefficients o} g _
" Profile likelihood fit is performed including morphing templates : . :
to simulate BSM effects 05~ e -
Cew Citw o ! ]
68% CL 95% CL | 68% CL 95% CL Best limits for Ciw so far! L -
All terms | [-0.2, 0.9] [-0.7, 1.5] | [-0.5, -0.1] [-0.7, 0.2 . 2050 05 1 152
Order 1/A* | [-0.2,0.9] [-0.7,1.5] | [-0.5,-0.1] [-0.7, 0.2 | | C
Order 1/A% | [-0.2,1.0] [-0.7, 1.7] | [0.5,-0.1] [-0.8, 0.2] =
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CP Violation in Top Quark
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CMS-PAS-TOP-20-005 | |

Search for CP violation in top quark events

|
" CP symmetry is violated in SM, though not enough to explain matter-

antimatter asymmetry in universe

/w ~  Search for new sources of CP violation on-going in many areas
" top quark sector is relatively unexplored

CP-odd CEDM " Potential source of large CP violation in BSM via chromo-electric

dipole moment (CEDM) in production and decay of top quark pairs

" Analysis considers 4 T-odd physics observables, chosen based on

Asymmetry for observable well measured final-state objects

N(O; > 0) — N(O; < O) %
N(O; > 0) + N(O; < 0)

= LD
O3 = Q€(Pys Pps P Pj,) < QD' (P X D' )

Acp(0y) =

O¢ = Qr(P,py, = P> De» Pj) & Qf(?b — FE) ' (?f X ?jl)

O, = q - (pp — Pp)EP, q, P, Dp) (Fb - ?I_o)z ‘ (?b X ?B)z
O14 = €(P,py + Pp, Dy D) & (Fb + ?13) ' (?f X ?jl)

" Acp zero in SM, predictions of anomalous CEDM contributions could
lead to Acp of around 8% (0.4%) for O3 (012) [1]

[1] Phys. Rev. D 93 (2016) 014020
TOM STEVENSON 6 15 SEPTEMBER 2021
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CP Violation in Top Quark

OF SUSSEX

CMS-PAS-TOP-20-005 |

: . . femtes(eoes) 78T Awmdles(2bjes) 18707 (13TeV)
Search for CP violation in top quark events Swioms  EPeemee Y o 1 S 205 CMS 4~ Data E
% 106;5 Preliminary —Data [ Stat. ® Syst.| Syst. E; og 128; Pre/iminary -tf semi-leptonic enriched E
g . . 104 é ..‘>’_,<> 1285: Syst. :%
Analysis with Full Run 2 dataset 137 fb- 18 100E E
10 4 W 80— E
1 £ T T ST T T T ST T o0 ;: :;
Selection: lepton+jets tt final state B wmﬁﬁ "3 E
= - 0" ‘
* Top quark and antiquark candidates are = 15 g 17
reconstructed using a x? sorting algorithm G Ceevea 1 E
| | | | -1 08 06 04 02 0 02 04 8:/m?'?GeV]1 0 Mub GeV]
~  Background contribution estimated from fit to the
M, mass distribution in W+jets control region
1lep, =4 jets (2 b jets)
2 L L L L L BN L B RN Y
> : . ) S _ CMS N
I\/Ieagu rgd effective asym metries Acp’ are affected | B 150 Simulation Preliminary -
by dilution effects from experimental factors Dilution factor Z of E
> . . & - ¥ e 7
E.g. due to mis-assignment of the quark/ S -
antiquark 5 of =
" Parametrised with a dilution factor comparing 8 s i o :
generator level to reconstruction level observable SCI= —Fitto Agp =
I - == Fitto A'., ]
" Also Observable-dependent Correctsign  \viongsign  SE -
fraction £ . _20:1/|,,|,,|||,,,,|II,,|,,|||,,,,||||,|,,||:
raction 20 15 10 -5 0 5 10 15 20

e

Input asymmetry ACP in O, [%
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channels for each observable, in agreement

UusS

UNIVERSITY
OF SUSSEX

CMS-PAS-TOP-20-005 | - - -
= CP Violation in Top Quark
. . -1
1lep, =4 jets (2 b jets) 137fb " (13 TeV)
S | | | L Results
'O;: 0.8 :_ CMS A A inetets v Al in ptets _: -
+ e Preliminary ® A'L; inlepton+jets (8 TeV) A’ in lepton+jets - . . .
S 06F °r e - ~  Effective asymmetries Acp’ obtained after
& n n fitting procedure
> 0.4 - gp
< 0.0/ - ~  Shown separately for e+jets and p+jets, as
vl ® - .
-3 T o - well as combined channel
Oy i B I I AT Ty .
0oF 1 o 1Y 3 E " No significant evidence of CPV in both
F - © : . |
0.4 —] with SM
0.6 - " Uncertainties reduced by a factor ~3
0.8 — compared with 8 TeV results
1L —
C)3 06 C)12 014
Atp(%)
e + jets U+ jets Combined
Oz —0.071 £0.149(stat.) Ty pag(syst.)  —0.035 & 0.120(stat.) "5 (syst.)  —0.048 & 0.094(stat.) ez (syst.)
Os —0.167 4 0.149(stat.) T 0035 (syst.)  —0.111 £ 0.120(stat.) "0 0c3(syst.)  —0.131 4= 0.094(stat.) T5 5ea(syst.)
O  —0.039 £ 0.149(stat.) 70000 (syst.)  +0.163 4 0.120(stat.) T5 poa(syst.)  +0.090 & 0.094(stat.) 0025 (syst.)
O14 —0.186 +0.149(stat.) "0 072 (syst.) —0.162 4+ 0.120(stat.)T5335(syst.)  —0.171 & 0.094(stat.) 0% (syst.)

TOM STEVENSON
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FCNC in Top Quark

Flavour Changing Neutral Current in top

" Top quark couples to an up-type quark (u or c) and a neutral boson (y,Z,H,g)

" Forbidden at tree-level in SM and heavily suppressed at higher orders via GIM suppression
" not observable with current dataset, BRs <10-12

*  BSM can enhance FCNC up to ~10-4
" Many potential models e.g. warped extra dimensions, 2HDM, RPV SUSY etc.
~Any observation of FCNC can indicate new physics

" FCNC probe can be done in both top quark production, and decay

Process SM 2HDM(FV) 2HDM(FC) MSSM  RPV RS
t—Zu Tx10717 - - <1077 <1076 -
t—>Zc 1x10714 <1076 <1071 <1077 <107¢% <107°
t—gu 4x10714 - - <1077 <10°°¢ —
t—gc 5x10712 <104 <108 <1077 <107% <1010
t—yu 4x10716 - = <107% <107° -
t—~yc 5x1071 <1077 <1079 <107® <107? <107°°
t—>hu 2x10717  6x107° - <10~° <107° -
t—>hc 3x107 2x107° < 107° <107° <107% <107

TOM STEVENSON
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[K. Agashe et al., arXiv:1311.2028]
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EXPERIMENT We

Search for tZqg couplings

OF SUSSEX

" Analysis using Full Run 2 dataset 139 fb-

" Event selection:
~ 3 leptons (e, y), =2 jets, (one b-tagged) and Ermiss

* Only Z boson decays into charged leptons and
leptonic W boson decays are considered as signal

~ 2 SRs considered targeting FCNC in production and § 140_?;}“1‘9?;2’?'1:?,,3‘;‘;; evaa

decay: B T s e, Monerti

~ SR1 (it decay): =2 jets, 1 b-tag it too| — FONCUW x5 Big. urceraiy

" SR2 (tZ production): 1&2 jets,1 b-tag gof FONOHE2)xs E

" Events reconstructed via minimisation of kinematic 60 7 N :
properties of the final state objects under the FCNC 40
top hypothesis ’

"~ Mass veto to ensure orthogonality in 2] events R e

*  Diboson, ttZ and tZ largest background contributions g 1251%%/////%/%/%//////////&////;

2 0.75EF :

0.5 gt A T AR TS S E AN T AE T o0

155 160 165 170 175 180 185 190
TOM STEVENSON 10 m]reﬁo [GeV] 15 SEPTEMBER 2021


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-049/

ATLAS ATLAS-CONF-2021-049 & FCNC in Top Quark U}WEY

EXPERIMENT WNe OF SUSSEX
S . [ ATLAS Preiminary eDwa | S 20F ATLAS Prelminary epma -
P 140 (- 13 TeVv, 139 fb! @tizetwz =~ VV4LF | £ 200F (s=13TeV, 139 fo"" Wtz+tWz | VV4LF
g - SR + t 2 - SR + t . .
o 1200 D1>1-0.6 .\F/;/keHIZp. =(§ther bkg. ] L 180:_ D;i-O.? or DZ>-O.4 .\F/;/keHIZp. =§ther bkg. T Sea rCh for tzq COu pl I ngs
~ Post-Fit 7/ Bkg. uncertainty ] 160 Post-Fit 7/ Bkg. uncertainty —
100~ - - - FCNC (c)tZ x 50 — 140k~~~ FCNC (UtZ x 50 E
- FCNC tt(cZ) x 50 . - — FCNC tt(uZ) x 50 ] B —— -
80 ] 1208 2 E
60: + | E 1001 ? E
. ' E o ﬁ‘ E * Gradient BDT used to better separate signal from
_ 4 : o backgrounds
20| -
, ol - " Four separate fits performed to extract LH and RH
M {25} E m - i g
P b //W%/W)(% B g M% ; results for the FCNC tZu and tZc couplings:
075 ¢ E 3 : " SRs defined by cuts on GBDT discriminant

086 04 02 0 02 04 06 08 1 0 et 1

b, o > CRs: SR1/2 mass side-bands, tt CR and ttZ CR

Observable e ol Ohene e *  Good agreement between MC predictions and data
B(t - Zg) [107] Zu LH 9.7 8.65¢ . . : :
BiozoU0"l  ze  RH 95 g2 95% CL upper limits set on branching ratios
SR2+CRs > . . .
i Zo T e I s e Improve by a factor of 2-3 on previous limits
B(t — Zq) [107] tZu RH 9.0 6.671 3 o _ o
SRs+CRs > Limits on relevant EFT Wilson coefficients for
Bt — - u : . J_rﬂ 1
3(;—53; 38“5} Zu lliﬁ 2.2 2.;%;}1 vertices also set
B(t — Zq) [107°] tZc LH 13 1173
B(t — Zg) [107] tZc RH 12 103
|C” | and |CU| Zu LH 015 013739
|CE3W%| and |ij§| ;Zu RH 0.16 014735
ICEX | and |CE*| 1Ze LH 022  0.20°0%
|cz3g>| and |cf‘3§| tZc RH 021  0.19*3:%
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FCNC in Top Quark

OF SUSSEX

CMS-PAS-TOP-20-007 |

" Two channels considered:
" Single top quark FCNC production (pp—tH)
" Top quark pair production with FCNC decay (t—qH)

" Analysis using Full Run 2 dataset: 137fb-"

> Selection:

" 2 photon candidates used to build Higgs candidates
* 100 < my < 180 GeV g EME LIEmRE L 137fé<13 If\/z g WS {D.’?’.’."’?’l”.af.V..l o .1.3.7.% <13 .1?\./3
" 2 channels: 2 0E (Jironotuy | opsHgssemd 5 10 L Orovot | pe o o
" Leptonic: =1 jets, =1 leptons Z? Y — : ?2“52:'5” .
" Hadronic: =3 jets, =1 b-tagged jets - v mom ] - - W
" Backgrounds © L iy
" Non—resona_nt: v(y)+jets, tt+y(y), V+y 1100 M. 1100
" Resonant: ttH, VH, VBF, ggH, bbH, tH ,
> Strategy: o
" Total of 8 BDTs for classification trained using XGBOOST: 5 AR DN DN RS ARAOR DORRR BY
"~ 2 couplings x 2 channels x 2 bkg. categories | - | | 3 o_;:_f.____ﬁfffﬁﬁﬁf.__f ______ I i TS
* 7 categories defined by BDT scores o 1@3@ ”ZC Es’ta; omtue ooyl e ESi G o e
BDT-NRB (Hut) BDT-SMH (Hut)

" 14 myy distributions to fit
TOM STEVENSON 12 15 SEPTEMBER 2021
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CMS-PAS-TOP-20-007 |

FCNC in Top Quark
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CMS Prellmlnary 137 fb (13 TeV)
||||| | 1T T T | T T T T 1T T T 1T T T T 1T T 71 1T T T 1T 1T T
120 — H—=vy AII Categorles

- m, =125.38 GeV S/(S+B) weighted

100 — BF(t — Hu) = 0.031% ¢+ Data

E — S+B model (exp.)

8oyl | e B component
EKe

[ ]=20

Y
-

60

40

S/(S+B) Weighted Events / GeV
II|III|III|III|I

30 B component subtracted
20 + +
18 a» +
H K pr
-10} +
B A
100I 1 1 I11|OI 1 1 I12|0I 1 1 I13|0I 1 1 I14|-OI 1 1 I15|OI 11 I16|OI 1 1 I17|OI 1 1 I180
m,, (GeV)
.. 0.1CMS Preliminary __ 137 Ifb'|1 (13 TeV)
ICEJ - 95% CL Upper Limits -
AV
= QObserved
==== Median Expected
0.08[- - -
+ 20
0.06 -
0.04 -
0.02 -
I | | | | | |
OO 0.08 0.1

KHut
TOM STEVENSON

140 |-

120

80

60

40

S/(S+B) Weighted Events / GeV

100

CMS Prellmlnary

137 fb (13 Tev)

- Hoyy

C m,, = 125.38 GeV
— BF(t — Hc) = 0.051%

AII Categorles
S/(S+B) weighted
¢ Data

—— S+B model (exp.)

----- B component

EAEe

[ ]#20

130 140 150 160 170 180

Search for tgH(—vyy) couplings

" Simultaneous binned fits of myy distributions
performed for each coupling

" Data compatible with absence of signal

" Extract 95% CL upper limits of B(t—Hu) and
B(t—Hc) as well as anomalous couplings

. my (GeV) * Assumes one non-zero coupling at a time
. 0_1CI\IIISI Plrelllm(nalryl | | 137 Ifb|1 (13 TeV)
& 95% CL Upper Limits. 1 " Coupling and branching fraction related by:
,(—-)\ = Observed
T B = === Median Expected | 1"
O m-- k3., = BE(t - Hg)
: + 20 Hqt
LL
000.06 - N o
95% CL upper limits:
0.on ) " BF({—Hu) <
Obs: 1.9x10-4, Exp: 3.1x10-4
0.02] . " BF({t—Hc) <
i Obs: 7.3x10-4, Exp: 5.1x104
OO IO.02 O.O4I | IO.(|)6I | IO.68I - 0.1
BF (t — Hu) (%)
13

" Dominant uncertainties from b-tagging and y
identification

15 SEPTEMBER 2021
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CMS-PAS-TOP-19-002

FCNC in Top Quark
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*Analysis with Full Run 2 dataset 137fb-

" FCNC considered in both production and decay
channels

*  Looks for events with:

*  One isolated lepton (e,u) and at least 3 jets, at
east 2 b-tagged

~ Reconstructed with DNNSs targeting the different
processes

*  Associate combination of objects to the matrix-
element partonic final state

* Dominant background is SM tt production

*  Dedicated BDT discriminants for 5 signal regions to
distinguish signal from backgrounds

TOM STEVENSON

Events / 13.33 GeV

Data/ MC

101 fb! at Vs =

.ttlf .ttV/H .SlngIeT—
Wdets [JSTHct [JTTHct

e Data 7 Unc. b2j4

«10° CMS Prel/mlnary
700 - pgttbb

13TeV 101 fb at \/E 13TeV

.ttV/H .SlngIeT -

CMS Pre//mmary

T T T T | T
.ttcc .ttlf
W ZJets

TTHut

.ttcc
P ZJets
TTHut

600 — [JSTHut

e Data ~Unc.

500

Events / 0.05 units
w
(@) ]
(@]
o

400

200

300
100

b
'kvl..b_.__.'l_

I
Data/ MC

ARSI /////éZ

05 74|||||| """""" R T AT T R S R A Bl Sl S A B B Y A S S A S
50 100 150 200 250 300 350 400 450

had
mtoap rrrrr (GeV)

b jet DeepCSV discriminant
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CMS-PAS-TOP-19-002

N
| \\

D 3
g

o

\ (?)
“

o

E

g

Ql

£

8

1

13711 (13 TeV)

; CMS Preliminary
o) - | | | | | -
el N .. ]
I~ B 95% CL upper limits H ut i
‘\ © | - Expected |
“ 5 I Expected = 1 std. deviations
| 107 & Expected = 2 std. deviations E
- —— Observed _
- =
U3 ﬁ =
107'F E
C | | | | | -
b2j3 b2j4 b3j3 b3j4 bdja all
| _CMS Preliminary T 1371 (13 TeV)
(‘/\? 0.25 i I I I I | I I I I I I I I | I I I I I I I I
4‘\&/ ; 95% CL upper limits
D - - - - - Expected
"I B mm Expected = 1 std. dev.
| 02— Expected + 2 std. dev.
1 il —— Observed
m i
0.15—

10°

10

CMS PreliminarA

To Quark

137 b (13 TeV)

95% CL upper limits
Expected HCt

| Expected = 1 std. deviations
Expected + 2 std. deviations
—— Observed

b2j3

b2j4 b3j3 b3j4 b4j4 all

0.08

0.06

0.04

0.02

| ' CMS Preliminary

UusS
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)
\

137 fo' (13 TeV)

95% CL upper limits

s Exbocted = 1 std. d

mm Expected = 1 std. dev.
Expected + 2 std. dev.

—— Observed

Search for tgH(—bb) couplings

>

>

No significant excess with respect to
backgrounds expectations

the SM

Set 95% CL limits on the cross-sections,
couplings and branching ratios of t—=qH process

All b-jet and jet categories combined

for fit

b3j4 category has highest sensitivity

Dominant uncertainty comes from b-tagging

(mis-)identification rate

Upper limits:
B(t—Hu) <

* Obs: 7.9 x104, Exp: 1.1x10-3
B(t—Hc) <

" QObs: 9.4 x10-4, Exp: 8.6 x10-4

Significant improvement (factor 3-6) compared to
early Run 2 search JHEP 06(2018) 102
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ATLAS

EXPERIMENT

ATLAS+CMS Preliminary 95%CL upper limits <@ ATLAS <—@ CMS

1] JHEP 05 (2019) 123
HHClopWE :3} PLB 800 ((2019)) 135082 (LH only) 2 CMS-PAS-TOP-20-007
P e 76 o016, B8 Y} 14] JHEP 04 (2016) 035
September 2021 5] i ‘2018’ . (6] JHEP 02 (2017) 028
(7] (2018) 8] CMS-PAS-TOP-17-017
Each limit assumes that [9] JHEP 07 (2017) 003
all other processes are zero Theory predictions —SM 2HDM(FV) [[]2HDM(FC)
from arXiv:1311.2028 ~JMSSM [1RPV RS
777 RS '
gI IS II Y [1]
S/ S S S S

t—Hc SIS S

(2]
[1]
(2]
[3]

/
/
/
/
/
/
/
/

RRRRRRRS
SIOUNNINSINY

t—Hu

t—vyc
! [4]
[3]
t—yu
! (4]
5]
t—qc
| [6]
[5]
t—qu
| [6]
55 o 7]
t—>Zc Satets grarara
o e «—O (8] Note: new tZq results not
XXXA 7] ,
t—>Zu Y —® included
SV 1 <T® L 1Y)
-7 4 1
10 10 10

Branching ratio
TOM STEVENSON 16 15 SEPTEMBER 2021
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LFV in top quarks oveRsiTy

Production Decay

Search for ey LFV interactions

~  Lepton flavour conserved in all SM interactions:

" Neutrino mass terms predict charged Lepton
flavour violation (CLFV) at loop level

* Highly suppressed due to the tiny neutrino masses

" Any experimental evidence would serve as clear
signature of new physics

L' @ T q)),

| - kI T —
* Many new physics models predict sizeable CLFV.: 01(;)1] = L") (@r¥q), CLFV interaction tvpes
| . . - I ]
~ leptoquarks, multi-Higgs doublets, MSSM, inverse O{fkl = (1")(@y")), -
seesaw, ... i;'lkl T Ovector = Oig O + Ocq + Oeu
O = (&" ej)(‘lk')’y q;), Oqcalar Ol(:(iu,
" If new physics responsible for CLFV, at scales beyond OZ]}Z _ (éi,yuej)(ﬁkfyuul), Orncer = Ol(ei;u

available at LHC, SM Lagrangian can be extended by
dimension-6 operators

~  Grouped by operator type

= (Lie;) & (quy),

(1,0"e;) & (quopuy),
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ATLAS ATLAS-CONF-2018-044

EXPERIMENT

LFV Iin top quarks

UusS

UNIVERSITY
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Search for ey LFV interactions

~ Search for CLFV in final states with three isolated charged
leptons using 80 fb-

*  Decay only considered

v

flavour leptons and a jet

~  Backgrounds:

* Non-

prompt: tt & Z+jets

CLFV top reconstructed from two opposite sign different-

~ estimated with matrix method in data (dominant
uncertainty)

" Prompt: W/Z, ZZ

*  BDT is used to discriminate signal from background events

~  Data consistent with SM expectation

" Upper limits are set at 95% CL
" B{—Ilg) <

>

Obs: 1.86 x10-°, Exp: 1.36 x10-5

" B(t—epqg) <

>

TOM STEVENSON

Obs: 6.6 x10-6, Exp: 4.8 x10-6
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2018-044/

CMS-PAS-TOP-19-006 |

LFV Iin top quarks
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CMS Prellmlnary 137 fo (13 TeV)
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Search for ey LFV interactions

Search for both production & decay CLFV in e
final state @13 TeV with 137 fb-

Selection:
"~ oppositely charged ep pair, mey > 20 GeV
~ =1 jets, with at least 1 b-tag (SR =1b-tag)

tt is dominant background
" Estimated in CR with =2 b-tags

BDT is used to discriminate signal from
background events

Data consistent with SM expectation

Upper limits are set on CFLV Wilson coefficients
and branching fractions at 95% CL.:

g Bscalar ( t_’eJU(C) ) < 007 X 10_6 (089 X 10_6)
" Buvector (t—epu(c) ) < 0.135 x 10-6 (1.3 x 10-9)
" Btensor (t—epu(c) ) < 0.25 x 10-6 (2.59 x 10-9)
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-19-006/index.html

UusS

Summary UNIVERSITY

OF SUSSEX

ATLAS

EXPERIMENT

e

~ Lots of on-going searches for BSM effects in the top sector:
~ Deviations from SM in angular distributions
> CPV in top quarks
> FCNC production and decays of top quarks
> Lepton Flavour Violation

~ Contributions of new physics can be parameterised using EFTs

>~ Results so far in agreement with the SM and no significant deviations
observed

Thanks for listening!
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