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FCNC at tt Threshold

* In SM, flavor violating couplings induced at loop level are very
small suppressed by light quark masses m;, (m,)*/m}

* BSM models explaining the origin of EWSB often lead to level

sizable FCNC couplings of top quark
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Top FCNC RS

* All SM particles are “zero” modes of
5D fields

* All the KK modes appear roughly at
the same scale

* |In the flavor basis, KK gauge bosons
have non-universal couplings to SM
fermions

* Zxrmixes with SM Z through Higgs

* L eads to flavor violating coupling of
SM Zin the mass basis
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RS Feynman Diagrams
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Top FCNC RS

* Lxxmixes with SM Z through Higgs

* flavor violating coupling of SM Z in
the mass basis
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* Mgy IS acrucial input 0 23 ™M
* (Up),3 cannot be moved easily K mA..

* Previously, strongest constraints on mgg, came from EWPT (LEP)
* But LHC has been collecting a lot of data
* ATLAS/CMS use simplified models

Ch 1 HVT-A Exclusion Limit HVT-B Exclusion Limit
) Cl (ﬁ) L(g) anne Observed [TeV] Expected [TeV] | Observed [TeV] Expected [TeV]
Theory —— L4 Data A% 42 4.0 43 42
VH 3.6 3.6 3.9 39
VV+VH 4.2 4.2 4.5 4.4
L+ €v+Tty 5.8 5.6 3.2 2.7
VV+VH+ 0+ v+ 1V 5.8 5.6 4.5 4.4

Table 2: 95% C.L. lower observed and expected mass limits on the HVT-A and HVT-B benchmark for the gg
production mode. Limits are quoted to the nearest 100 GeV.

Pappadopulo et. al. arXiv:1402.4431v2

Figure 1.1: Pictorial view of the Bridge Method.
ATLAS-CONF-2022-028



Top FCNC RS

* HVT model -
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Top FCNC RS
* HVT model -

Lo = gq(WanY#TQk - 8eW, ka'u?fk - 8H ((W“H*TzD“H +h.c. )

138fb (13 TeV)
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* Very much like RS Wy /Zxx when
gy < land g, ; < 1 (HVT-B)

* Recast needs to be done because
of slightly different couplings,
hence different production rates
and branching ratios
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Top FCNC RS

* HVT- B vs RS couplings
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o x Br( = ZH) [pb]

Top FCNC RS

* Recastmgy,, > 3.7 TeV with 138 fb~" 13 TeV data
« Channels ZH, WW, WH, ZW, ttbar
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Top FCNC RS

* Recast 138 fb~! 13 TeV CMS and ATLAS data

e Channels ZH, WW, WH, ZW, ttbar

* Currentbound my, > 3.7 Tel/

e At HL-LHC 3 ab~! we expectitto go to
roughly 5 TeV.= Br(t - ¢Z) =~ 1.2 x 107°

o RS-WKk 20% - 50%
—— Observed 95% limit —
HVT-B




Single Top Production

* How does single top production at Higgs Factory perform in
comparison to the ttbar threshold run?

* EFT parametrization of FCNC
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Single Top Production

These expected bounds
roughly translate to ~ few
x107° top quark

We verified the results
using MadGraph
(dim6top) simulations and
implementing crucial
detector effects manually
for FCC-ee

J. A. Aguilar Saavedra et. al.
arXiv:1802.07237

Limits on coefficients
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Takeaways

* Constraint from direct searches will bring downt — ¢ Zdecay in
RS model to branching fractions closeto ~107°

e FCC-ee Z pole will maybe also push the kk scale to at least 10 TeV
* Single top is not too bad either fort — ¢ Zdecays
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tt final state RS FCNC

* ATLAS puts a constraint on Z;-, model

ORS
oTC2

~ 1/75

and

BRTCZ

~y
~y

3

2

0 x Br(ZP - ff) [pb]

1035 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -
2? —— Observed 95% limit
10 NLO ZTCZ r=3 E:
AN -
101 \\'/\\ -
10-22— \\v._———— -——-\ﬁ
= ] ]
10_3; \‘\ —-';
10_4; \\\ _;
= ~
5L | | | =
10 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0



RS Flavor
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