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LFV, LFUV, and possible NP

Lepton Flavour Violation (LFV)

no symmetry enforcing lepton flavour conservation in SM

@ v oscillations — LFV in neutral leptons s

@ charged lepton flavour violation (cLFV) y
through v mixing at 10->° |

@ cLFV at higher rate - NP? i’

X

Lepton Flavour Universality Violation (LFUV)

In the SM, the couplings of the leptons to the gauge bosons (W, Z)
are of equal strength

@ the Yukawa coupling exhibits a flavour structure, giving each
charged lepton family different mass

@ additional forces could exhibit similar favour structures, and
have enhanced couplings to 3™ generation leptons

Possible New Physics (NP) explanations

Many BSM models predict rates up to 10®
— within reach of current experiments/

@ Leptoquarks

Bt K+

u i
+ b LQ
” ] . b gy i
$ 51
) = .| L
s AN NN,
— [+ é'—

@ Extended Higgs sector / Technicolor
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LFV LFUV
ATLAs  uTqt coupling in t production and atias  R(W) in tt (arXiv:2403.02133)
TOP decay (arXiv:2403.06742)

atias  R(W) t/u (Nature Phys. 17 (2021) 813)

EEEEEEEEEE

euqt coupling in t production and

d Xiv:2312.03199 ; :
Ce dn ) 25| W branching ratios (Phys. Rev. D 105)

B \\ \ T — 3u decay (Physics Letters B 853 (2024)) R(J/¥) leptonic (CMS-PAS-BPH-22-012)

h
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i %

" R(K) and B(B* > u*uFK*)
3 (arXiv:2401.07090)

older results in backup...
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R(W) at ATLAS arXiv:2403.02133 ATLAS

EXPERIMENT

BW— ) Full run 2 (140 fb1) tf T 0.0
B(W—uv B(W— B(Z— 2015-2018
e X ( ‘ ) — ( g M o 1 and 2 b-jets selected o no b-jet requirement
W BW—ev) | BZown| (BEZ ee) 3
B(Z— ee g O ‘
e - RE/%° 21,0009 + 0.0028 S e I
= Ri/* taken from LEP2 and SLD £ s Soben
measured = 300; Systematic unc. é
e“‘ 200; ° ;]
Comparing o;; in ee, ey, and pu final states in 2 oot E
: . ] ]
opposite charge leptonic tt events — cancel syst. - g -
. 5. O oesf ‘ ‘ 3
Simultaneous measurement of R." / (from Z - ¢£¢ 1 e
region) used as normalisation channel —» double e 8 . n
I 1C1 1 § i A:l;ATsv 140 b ‘:¢' e ] % E * ¢ Data ]
ratio: reduce syst. due to lepton efficiencies  OE L 2% 1| BUR S e SE
A ; =t 2 Sh,..
o main bkg. (Z veto in tf ee and pu regions o i aslearc B
10 & -§
+ additional binning in mgg) _E
10*
o Wt and production also used as source of W HELL g 2 l Eoot 3
ot u/e § ook 10 g% * . |
for the determlnatlon Of RWZ 740 60 80 100 120 140 160 180 200 CEE =i o =
M, [GeV] Z-channel
o Further binned in my, for | o Large Z mass window
each b-jet category



https://arxiv.org/abs/2403.02133

R(W) at ATLAS ATLAS

EXPERIMENT

Full run 2 (140 fb'1, 2015-2018)

Simultaneous maximum likelihood fit of all regions
o extract all POI: Rﬁ,/ze S / °“ o, and 0,0,

‘ T T T ‘ T T T T i T T T
ATLAS
LEP2 ; . :
e*e»WW, {s=183-207 GeV :

ATLAS el
pp—W, Vs=7 TeV, 46 fb" ;

o RUF/®=0.9913 + 0.0045 is 1.9 ¢ below 1 — attributed to lepton efficiencies LHCD

pp—W, Vs=8 TeV, 2 b

o double ratio protects R%° against this effect (up to kin. differences of leptons P, V313 TeV, 381" =

between tt and Z — £1) PDG average _,H

ATLAS (this result) =
pp—tt, Ys=13 TeV, 140 fo™ !
| Il ! 1 Il

o systematically limited: PDF, lepton misID, Z+jet modelling, tt modelling 092 094 096 098 1 102
B(W —pv)/B(W—sev)

u/e i B(W_’HV)
W B(W—ev)

= 0.9995(stat.) + 0.0022 + 0.0036 (syst.) + 0.0014 (ext.) = 0.9995 + 0.0045

o consistent with LFU and prev. measurements
o most precise to date (0.45% uncertainty)



putqt coupling at ATLAS ~ arxiv:2403.06742 RSAY JIANS

EXPERIMENT

o 2L2Q operators in single-t production and
t decay (tt)

o 2 same-sign y, 1 hadronic 75, > 1 jet
(among which 1 b-jet)

t-channel LY s-channel b =00l e

Most of the sensitivity

Limit on B(t S UT qc,u) and on Wilson coefficients

5 5 o - o 5 é 35¢ ‘ I | al'-x | lSi nal(t‘iec.) ] % o T ]o] RS
extracted with a binned profile-likelihood fit of Hy 2 -5t 1som' CSgaiprod) mraker = 10Camss SRt
= 30F cLFV gt Fa)lée1:+NPu v_v,)\(/vv > [ Vs=13 TeV, 140 1 Scalar ]
5 . . A — Obs. -~ Exp.tTo
(scalar sum of transverse momenta) 5 posrr . mOmr Ay S 8oV oot ]
zUncertainty i C — Obs. - Exp.t 1o ]
) Q 6 —Obs.Ten:S-?rIExp.tb ]
o main bkg.: tt - B — u, constrained from A B
simultaneous fit of control region (data-driven) : :
0 2= ]
o statistically dominated, main syst. ) 2 s e ]
Signal parton showers 505765 200 300 400 500 800 700 800 % o1 02 03 04 05
. Hr [GeV] B(t —sut U)x 10°

Inclusive limit (w. EFT flavour structure assumption) at 95% CL:
Observed: B(t - 4 T q.,) <8.7-1077 (expected<5-1077)


https://arxiv.org/abs/2403.06742

euqt Coupling at CMS arXiv:2312.03199

Probe e‘uqt Coupling in EFT Full run 2 (2016-2018, 138 fb_l)

o 2L2Q operators in t production and decay Limit on Wilson coefficients and B, extracted with a
BT g g : A 9 g R N
o e*y’ from LFV interaction (w. opposite q) + 1 maximum likelihood fit of the BDT discriminants
additional lepton from the t decay, >1 jet (1 b-jet)
(scalar) (vector) (tensor)
[_production | Juc 2 tEH B(t>euu) <1.2-1078, <22-1078, <3.2-10°8
| -7 ~7 —7
all B(t—>euc) <216-107", <3.67-1077, <4.98-10
u/c t
£ 0
t-channel F s-channel * at 95% CL
. Cwms 138 0" (13 TeV) Ccms 138 fb™ (13 TeV) . CMS 138 fb" (13 TeV)
. 5wk, von e 4[| § wE T Voa ooy D "% oo CL upper imits st ons
@ main Dkg: non-prompt [eptons | § v Bopwwee 1) i+ | o oo 8 R 2, T (e 22
tt 71 B — e/l,l @ T E i 132 ”””””””””” gr) L Scalar  ==s-seee- e
e e, &
o statistically dominated, main e 1
systematics: lepton reco. and iso, jet :
modelling, non-prompt leptons AR SRS O Y S {1 PO S S Y ST S
Ol 52 \ o L (=1 ! ! I — r R . o N
0 04 02 03 04 05 06 07 08 08 1 0 04 02 03 04 05 06 07 08 09 1 % 0005 001 0015 002 002 003 0035 004
BDT discriminant iscrimi B(t—euu)x 10°
_[ production } Iscriminan @ BDT discriminant u



https://arxiv.org/abs/2312.03199

T — 3u at CMS

Limit on B(z - 3u) in Heavy Flavour (B and D meson) and W boson

decays o B,D — 7 — 3y : high stats, lower p, more bkg.

Physics Letters B 853 (2024

Full run 2 (97.7 fb1in 2017 and 2018, combined
with 2016 J. High Energ. Phys. 2021, 163 (2021))

2018, 59.7 fb™' (13 TeV)

2018, 59.8 o™ (13 TeV)

o W — 1 - 3u:low stats, high purity 3 3 |
212" CMS !’-7IF Clalgelgory A1 s 5 CMS W Category A
] £ = ree global muons A { Data
o Displaced 3u vtx. w.q = *1 3 0 o s | oot
(S —~ Signal (B=107 LT>J) | —— Background-only fit
o B, D channel: norm. channel: Yo — egomdeiyh I gy
+ +,,— + i
D} - (¢ > p*p ) I :
27
o split into m resolution categories (A, B, C), A
i
the 2 channels (B, D /| W) and year, then G *
analysis BDT regions (1, 2, 3) OLies 7 775 1B g5 18 195 2 A I I R AR
m(3u) [GeV] m(3u) [GeV]
Lo 2017.3800°(137ev) o Simultaneous maximum likelihood fit
2 20 . qgx10° Up to 131 b (13 TeV)
2 1o on m, distribution in all regions & | cMs ]
E 16 e L B
D o statistically limited, major syst.: K¥,m* — uE mis-ID A oo ]
12| . Z : . +=+ Median expected |
7 o (major bkg, dedicated BDT), normalisation, B,, €,, €gpr £ 523332:«5:: ]
F o Dranar; "y FE ]
o Background Observed (expected) limit: & s .
£ _ 4 Z
B(t - 3u) <29(2.4)-1078 at 90% CL ! ]
<3.6(3.0)- 1078 at 95% CL S ‘

m(p*pn’) [GeV]

HF analysis W analysis HF + W HF + W
2017+2018 2017+2018  2017+2018  2016+2017+2018


https://doi.org/10.1007/JHEP01%282021%29163
https://doi.org/10.1016/j.physletb.2024.138633

R (] / LIJ) at CMS CMS-PAS-BPH-22-012

Flavour anomalies: deviations from LFU observed in

B + 2018 (59.7 fb1)
b — c £ v transition with R(D*), R(D), ... RJ/Y) = ( ¢ J/pt VT)
B

( )

First measurement of R(J/y) by CMS (complements LHCb
measurement Phys. Rev. Lett. 120, 121801)

o CMS Preliminary 59.7 fb™ (13 TeV)
o 3u events selected (2018 3u trigger) wt S 0 E e e Ea
+ - other B!—@c)u*v [l Bi—Jw H (h1..) H, mesons
- - 1 # 2} aryons comb. dimuon + p* akes
o J/y vertex (2u with opposite charge) and m requirement I £ Bioons  comb o+
> 3
o 10

o exploit decay topology to distinguish signals and bkg. ooy L

significance of 3D IP between u and J/Y vtx: o;p3p
significance of J /i vtx displacement : gy,
transferred 4-momentum: ¢° = (p, —p ]/1/;)
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https://doi.org/10.1103/PhysRevLett.120.121801
https://cds.cern.ch/record/2868988

R(J/¥) at CMS

- 2
2018 (59.7 fb1) low — g° high — q
1 " A B ¥ CMS Freliminan 59.7 o™ (13 TeV)
Simultaneous binned maximum likelihood template S T T ]
- - > b b ™ 3 | o Separated into high — g and
fit of 14 regions o 5 R 3 low — q% (q2 < 4.5 GeV)
o bkg w. J/1 and u* from hadron decays simulated, g ° 4 | o High mass region m,,e,(B) >
and constrained in high mass control region (CR) A 3 (Mp,= 6.27GeV') used to
7 » 3 .
: g ) E constrain bkgs.
o misID: in-flight decay of K* ¥ —» u* Neural A N ke 2g !
! ! o 3 In high — q* 4 ins
Network weighting extrapolated from CRs S | furtﬁgr bil?ne q féxgz
~
. : S i 8 SRR | ]
o combinatoric from u™u~ pair in J/Y modelled S g s ol | 2 bins of ayy, in low — ¢
from low dimuon mass T T T e
s 2 = + CMS Prellmlnary 597fb (13 TeV) CMS Prehm/nary —_ ] '597fb (13 TeV)
o statistical close to syst., main syst.: B; form 5 tooof e Coond | W eeeg | 5 0 F W e e
- other B!~ @)y [l Bi—Jw H(h1...) H, mesons - other Bi—@c)uv [l Bi—Jw H(h1..) H, mesons
factors, misID, MC stats, kinematic modelling R T g ophar o
R(J/Y¥) =0.17 £ 0.33 \/ 8001 .
i | +0.18 +0.21 +0.19 :
= 0.17 _0_17(Stat ) =0 22(SySt ) —0. 18(th.) 8 600:—
— 400 .
. . QS [
Consistent with SM and LHCb measurement o of
- = 1 1 1
o 3 5 ]
SM: R(J /1) = 0.2582(38) S bt
LHCb:  R(J/y) = 0.71 + 0.17(stat) + 0.18(syst) S 0 -




R(K) at CMS

arXiv:2401.07090

. e/ G B(B* > ututkt) | measured on tag-side 2018 B-parking (41.6 fb)
Bl =it B(B > > utut) KE e
R(K) — = o €y do not cancel in ratio @
e Tt kh B(B* - etetK= : =
B(B o BT i TTEYE % rE3) o more stats in BT - u*u*K* channel ©
/ x measured on probe—side - ___cms 33.6fb™ (13 TeV)
2018 B-parking dataset 2 300f s sorcet — Taan
: ; ' low- t reconstruction and | & oo es7es " oter 88 como
o trigger displaced u to tag B o Dedicated low-pr e reconstructio g2ob R g
'R © L it
decays (B(bb S +X) ~ 40%) ID down to 1 GeV S ol oo
. 2 2 : . - S
o gradually adjusted — exploit o 3 g° regions: measurement is double R —
spare rate during LHC £ drop ratio in SR and J/y CR (control with = 2% .
a 3 . °
Fill 7108 HLT rate . e ratio in J /¥ CR and 1 (2S) CR) e
%mooj i i i i F\‘ m(K'u*w) [GeV]
§4oor\5! ! ! ! ! ! | \ SR ]/1/J CR 1/}(25) CR - - cMs 41.6fb" (13 TeV)
IR —— S AOpererodemy s
NI 1.1 6.0 841 1024 12.6 14.44 o2 [GeV] |8 gof fom i)™ o
2000H———t—f-+——F—— g
N o o MU . . | . S
L T e Main bkg.: combinatorial, partially reco. §
8 I : : P
’ 220?8 080;:(;)‘;25327104:;)1800893?::62115233?(3 1412TirT1'|221 B*0/+ A K*O/-I_ (892)'£i'€+; oF
. S of .
o ~10 billion unbiased B decays ’ liakage+from resonant / /i & L
. 3 g9 :
& (paper: arX|v:2403.16134)j and (2S), BY » K*h;h, (<1073, 6% unc.) e 8 K oV



https://doi.org/10.48550/arXiv.2403.16134
https://arxiv.org/abs/2401.07090

INGOEIEEVE

Unbinned maximum likelihood fit on mgp with 2018 B-parking (41.6 fb™)

analytic functional (templates from MC) shapes 10° CMS 361" (1376

0‘74‘3‘;2 | BaBar
8- HEPFIT ! 42 < [0.1,8.12] GeV?

SUPERISO !
1.03702 ) Belle
FLAVIO 024 ' g2 €[1.0, 6.0) GeV?
I

EOS . | ,
0.745" | LHCb 3 fb
—4— Data -0.082 : 4% € [1.0, 6.0] GeV?

o Yyields floating in fit

dB/dg? [GeV
7

o shape parameters as nuisances (Gaussian
constraints in likelihood function)

I
0.84670%2 ) LHCb 5 fb™!
4 -0.056 | q2€e[1.1,6.0] GeV?

+ 0.949°0047 i LHCb 9 fi”'
| TTT-0.048 -0-\| g2 e[1.1, 6.0) GeV?
o validated in J/y and ¥ (2S) control regions g * '

- 0.78°%4 | CMS (this work)
T —_— g2 € [1.1, 6.0] GeV?
0_ ETEEEE RS U S BT R . L P
0 5 10 15 20 0 0.5 1 1.5 2

o statistically dominated (ee channel), main GV R
syst: MC stats., bkg. description (low-q2, J /¥ CR),
trigger turn-on

—_——

B(B* > prptK*)[1.1,6.0]GeV = (12.42 +0.68) - 1078
= ((12.42 + 0.54 (stat.) £ 0.11 (MC) + 0.40 (syst.)) - 1078

Separate fit in bins of g? simultaneously for Consistent with world average and LHCb measurement

differential measurement of B(B* - p*utK*) ( World avg: B(B* - p*u¥K*)[1.0,6.0]GeV =(12.6 +1.2) 1078 )

: + o1 = . 1078
o main syst.: bkg. description, trigger turn-on BRI ERgg P /) [LL GOlGeT Ll Baf SHCERRNS

R(K) = 0.78 tg:zzlg(stat_) tg:gg (syst.) = 0.78 t8"2‘Z ( Within 10 of SM expectation (= 1) and compatible )
: with previous measurements



Summary and conclusion

LFV LFUV
B(t > utqey)<8.7-1077 at 95% CL S B ) ot R
4 B(W— ev) ' < el
B(t »epu)< 032-1077 at95% CL BW—1v)
TOP PR IS 095 O 3
B(t > euc)<4.98-1077 at95% CL .
o No signs from LFV coupling involving ¢ quark o LFU well in established in W decays
o However, stats. limited - HL LHC will tell more! (at sub-% level)
B(t — 31) < 3.6 (2.9) - 1078 at 95% (90%)CL R(J/$)=0.17 £0.33
o No enhancement of B(t — 3u) beyond 1078 R(K) = 0.78 1037
& o However, stats. limited, sensitivity only started o First measurements from CMS in
eating into most optimistic NP models b—-cfv and b - s ¢¢
— still a long way to go to rule it out! o Neither confirm/infirm previous
measurements nor SM




Thank you for your attention!

Further questions?

marc.huwiler@cern.ch
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R(W) T/H at ATLAS  Nature Phys. 17 (2021) 813 RSN I\

EXPERIMENT

Full run 2 (139 fb_l, 2015-2018) [ ATLAs ¢ Data
R B (W i TV) 10 \/s=13TeV, 139 fb~' ] Prompt u (top)
(T/ ) > U ViV 10 Signal region W - « (top)
H B (W \ g V) # z ﬂ L = w1, 20 < pif < 250 GeV [] u (hadron decay)
u | ATLAS @ Data 1S Post-fi

[ 4 ost-fit ‘:‘ Z— uu

50,000 /5~ 13 TeV, 139 16~ | - 5 10 oz
[ Znormalization selection l:l Top % .I Y
[ T — g 108 | Other SM processes

40,000 [ Post-it . Other SM processes Lﬁ 77 Uncenamty

// Uncertainty 102

30,000

Events/2.5 GeV

Comparing puu and eu final states in leptonically
tagged tt events

20,000

Data/pred.
5
(=]

090 Bl vl i b e e e e
0 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50

10,000

Profile likelihood fit extracts the ratio in 3 p; and 8 , ) )
|dg| (muon displacement) bins sl =
§ b ”&%&Wﬁ“:‘wﬂmﬂaﬁﬁ ./?ﬁ ATLAS —=— LEP (ref.%)
o shape of |djj| obtained from a Z — #¢ CR Tw e e e B st e, oo B i iy
o main bkg.: tt - B — u, in-flight decay of e Tt tnoariaimy
Ktgt - ==
o statistically dominated, main syst.: data- .

driven modelling, theory, reconstruction " 098 100 102 104 1068 108 1.0
R(cly) = B(W=w)/ B(W=>p)

R(z/w) = 0.992 + 0.007 (stat.) + 0.011 (syst.) = 0.992 + 0.013


https://doi.org/10.1038/s41567-021-01236-w

W branching ratios at CMS

Phys. Rev. D 105, 072008

Measurement of W branching fractions in e, u, T and

hadrons

o 21 categories using W from tt (90%), Wt (4.4%),
WW (1.4%) and W+jets (4.1%) events

o Binned maximum likelihood fit in all categories
extracts the 4 B,., as well as CKM elements

o Majorbkg:tt > B - u

B(W - ev,) = (10.83 + 0.10) - 1072
B(W - uv,) = (10.94 + 0.08) - 1072
B(W - 1v;) = (10.77 + 0.21) - 1072
B(W — Nh) = (67.32 + 0.23) - 1072

¥ IV | = 1.984 £ 0.021
Vs | =0.967 £ 0.011

as(mé;) = 0.095 + 0.033

W —ev,

W—>uv“

W —1v,

0.120

0.115

0.110

B(W—pv,)

0.1051 !

Full run 2 (2016-2018, 138 fb%)

35.9% " (13TeV)

359 (13TeV

1.15

CMS + CMs CMS
CMS LFU (68%,95% CL)
= LEP
71 LEP LFU (68% CL) 1.10
w/ LFU
B(W — v) = (10.89 + 0.08)%
B(W— qq) = (67.32  0.23)% 105
? 3
;
o 2B :
@@ 400 £
| . LEP
0.95 x SM
—— ATLAS
—— cmSs
0'98.90 0.95 1.00 1.05 1.10 1.15
0.100 0.105 0.110 0.115 0.120 0.125 0.130 0.135 0.140 B(WHWT)
B(W - tv) BWov,)
-1
35.9fb (13 TeV)
CMS e Ry + CMS (shape)
W + LEP
1 ‘\ \
< LR = x SM
By Ll b5
T \\\ \\\ e [ [
- Vi B ‘\\
/”—-;x‘\ S \\\\ ’/' \;/ xl, ——————— 5
” AT TN m g m * 4 35 %
w2 v 1 + g + (T
] I + l‘ I’ \\ \\ /I l|
\ \\~ B4 ‘\\ —————— i S
\\\ - ’// ~~~~~~~ i
0105  0.110 0415  0.120 0105 0.110 0415  0.120 0.105  0.110 0.115  0.120
B(W—ev,) B(W—pv,) B(W—-1v,)


https://doi.org/10.1103/PhysRevD.105.072008

R(W) u/e at ATLAS

ATLAS

EXPERIMENT

B(W—-uv)
ies it B(W—uv) | BW—ev) '\/B(Zﬂ )

W T BW—oev) | BCom B(Z— ce) Comparing o7 in ee, ey, and pu final states in
B(Z— ee) semileptonically decaying tt events — cancel syst.
- RM/¢ 21,0009 + 0.0028 p X ying f
4 Rﬁ,/ze taken from LEP2 and SLD

measured Simultaneous maximum likelihood fit of all regions
o extract all POI: Rﬁ,/ze, R?“/ee, ot and o,

RE/¢ = 0.9990 + 0.0022 (stat.) + 0.0036 (syst.) = 0.9990 + 0.0042

R/€¢ = 0.9913 4 0.0002 (stat.) + 0.0045 (syst.) = 0.9913 + 0.0045

/. B(W—puv)
W B(W— ev)

= 0.9995(stat.) + 0.0022 + 0.0036 (syst.) + 0.0014 (ext.) = 0.9995 + 0.0045
Cross sections o and g,_,,, also extracted:

o = 809.5 + 1.1 (stat.) + 20.1 (syst.) + 7.5 (lumi.) + 1.9 (/s) pb
0700 = 2019.4 + 0.2 (stat.) + 20.7 (syst.) + 16.8 (lumi.) + 1.8 (\/s) pb



utqt coupling at ATLAS ATLAS

EXPERIMENT

Full run 2 (140 b, 2015-2018)
Details about EFT operators tested and limits set

Operator | Interaction Lorentz Structure i
O | (iy™1)) @ryuct) Vector ' '
Olz(ijkl) (liyHo! 1;)(@kyuorqi) Vector > g
Ok 5vMe ) (G Ve : o
e(.q. (_e 84 e,)(Qk)’;le) ector W, © t-channel . s-channel t > T U qu 3
Ol(u”k” (Iiy#1;) (Ory ) Vector Y
ol | (8iy*e;) (ryuur) Vector
Ollegl{kl) (Tiej)s(qk Ul) Scalar ‘(3'_ F T T T T T T T I — L e 7
0L | (e )e (@)  Tensor © o g ATLAS 95% CL limits E
L Vs=13 TeV, 140 fb Scalar N
C CLFV utqt (A=1 TeV) it MERDD
Vector —
95% CL upper limits on |c|/AZ [TeV~2] — Obs. =Exp.tic
—(ijk3 i jk3 i jk3 ijk3 1Gijk3)  3(ijk3 Tensor N
(.Iq(u ) (.((;d/ ) (.l(l;] ) (é'ul ) 'Ie(;ljl .!e((;ljJ ) —Obs. WEXM.tl
Previous (u) [34] 12 12 12 12 18 2.4 -
Expected (u) 0.33 0.31 0.3 0.32 0.33 0.08 ]
Observed (u) 0.43 0.41 0.4 0.42 0.44 0.10 E
Previous (¢) [34] 14 14 14 14 21 2.6 I
Expected (c) 1.3 1.9 1.2 1.2 1.4 0.28 A YRR s
Observed (c) 1.6 1.6 1.6 1.6 1.8 0.36 0.2 0.3 0.4 0.5
Ic™™




utqt coupling at ATLAS ATLAS

EXPERIMENT

Full run 2 (140 b, 2015-2018)

[ production ] :

Breakdown of limits according to mediator scenario

95% CL upper limits on B(t — utq) (x1077) ‘
k) k) k3)  (Gk3)  1Gjk3)  3(ijk3) ' ’
Iq €q lu €u lequ lequ
Expected (u) 2.3 2.0 1.9 2.2 1.2 3.0 ”, ; s -
Observed (u) 4.0 3.6 ; 3.8 2.0 52 "¢ tchannel * s-channel b =25 G0
Expected (¢) 33 32 32 33 20 41
Observedyss | 9 . i o4 i EFT flavour structure assumption for inclusive limit:
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Inclusive limit (w. EFT flavour structure assumption) at 95% CL:
Observed: B(t > T qc,,) <8.7 - 1077 (expected <5 - 1077)
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euqt coupling at CMS

| production | Full run 2 (2016-2018, 138 fb™!)

Limit on Wilson coefficients and B, extracted with a

TR RN A maximum likelihood fit of the BDT discriminants
b
L < wt ut
Rl Foheung t—epdy, (scalar) (vector) (tensor)
CMS 138 b (13 TeV) CMS 138 fo' (13 TeV) B(t ¥ ‘Ll u) < 1.2 E 10_8, < 2.2 ] 10_8 ) < 3.2 ¥ 10_8
10° eu; ‘ ; Dal(a) ‘%t(f)iX(x) - 10°F e“‘l R AR St N n
L SR, m(en) > 150 Gey ~ EVVIV Nonprompt - 10 SR, m(en) <150 Gev  MVV(V) CINonprompt

mwz 7 Stat. @ syst. E £ Post-fit mwz 7jStat. @ syst. 5
— CLFV (e = ﬁj)

10° £ w

Post-fit

B(t—>euc) <216-1077, <3.67-1077, <498-1077

Events / 0.1
2
Events / bin

at 95% CL

R S S T S +‘ 5 B B L i S S S CLFV  Lorentz Coptq/N* (TeV2) B(t — euq) x 107°
- 05 011‘0.2 T 0;5?0.;0;7 O;STO.Q | 50-50: - 0‘2'0‘3 s 0‘5'0‘6 0‘7'0‘;0‘9 11 coupling structure Exp. (68% CLrange) Obs. Exp. (68% CL range) Obs.
——  BDTdiscriminant BDT discriminant Tensor  0.022(0.018-0.026)  0.024  0.027 (0.018-0.040)  0.032
~{_production | _decay | entu  Vector  0.044 E0.036—0.054; 0.048  0.019 E0.0lB—0.0ZS; 0.022
Scalar ~ 0.093 (0.077-0.114)  0.101  0.010 (0.007-0.016)  0.012
Tensor  0.084 (0.069-0.102)  0.094  0.396 (0.272-0.585)  0.498
eptc Vector ~ 0.175(0.145-0.214)  0.196  0.296 (0.203-0.440)  0.369
Scalar ~ 0.385(0.318-0.471) 0.424  0.178(0.122-0.266)  0.216
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