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Outline

 Top quark sector:

« Search for LFV in top quark production and decay to 3l

Ry,
n
a

« Search for LFV in top quark interactions with an up-type quark,
muon and a tau lepton

« EXxotic signatures:

« Search for LFUV via Z’=>puu + one or two b-jets
 B-Physics:

« Search for the LFV decays 7 — 3u

« R(K): Test of LFU in Bf - K*¢*¢~ decays

* R(y/y): Testof LFU in B = J/\p t¥v, / B — J/yu*v, decays

NuFact2024 - Recent LFV results from CMS



LF(U)V and possible New Physics scenarios

Lepton Flavor Violation: no fundamental
symmetry enforcing lepton flavor conservation
in the SM extended to include neutrino
oscillations

 LFVin the charged sector Sy
through v oscillation
predicted with B~107>%, ‘
any observation would o 5

indicate NP! u v

Lepton Flavor Universality: 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 3rd
generation leptons

Many BSM theories predict LFV with B~1078,
accessible by present-day experiments!

U u

i LQ

b —\ : Y 5
a -

Extended Higgs sectgr / Technicolor

/

* Leptoquarks

Bt K+

Heavy Gauge bosons (W’/Z’) b
Z/

€+
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cLFV in the top quark sector: an EFT interpretation

Effective Lagrangian used to parametrise the cLFV top interactions throught relevant
dimention-6 operators

Structure  Operator Definition Wilson coefficient
Scalar Oégé];l) (Zie]’)g(qkul) C€equ1
1(ijkl o _
1 (6) ~(6) 1 Og((;] hes Orq  (Y"4)(q7"qy) Ceq
Lot = Lsm + 75 an O +0 oli¥) T ;) (T C
A2 : A4 Wi ‘u (e j)(uk’Y u;) an
ijkI e s sum
oi™ CREDICREN Ceq
kI - l
O(glljl ) (ez’)/} e]’)(uk'y}ul) Ceu
Scale of new physics ~ 1 TeV Tensor oﬁéﬁfl’ﬁ) (€0 0,)e(T01;) Cloqus

6 Wilson Coefficients: 3 Lorentz structures x 2 choices of
light quark flavor
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arXiv:2312.03199v1 submitted to PRD
Search for cLFV in the top quark sector: uetq

Probe petq coupling in EFT in t
production and decay, where g=u/c

Signal signature:

 OS ep pair

« Leptonic top quark decay - additional
lepton + one b-jet

« one/zero light jet (u/c) CFLV in single top production

tend |

Background:

*  Prompt (WZ, multiboson, t(t) +X(X))
from simulation

* Non-prompt data-driven estimation

. : : tt production + CLFV in top decay
Statistically dominated, main

systematics: lepton reco. and iso, jet . :
modelling, non-prompt leptons SR + m(epu) < 150 GeV: top quark decay enriched, J
d.

f SR + m(ep) > 150 GeV: top quark production enriche
Two Signal regions defined: 5
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https://doi.org/10.48550/arXiv.2312.03199

arXiv:2312.03199v1 submitted to PRD

Search for cLFV in the top quark sector: uetq

Binary discriminator (BDT)

trained for each SR

CMS 138 b’ (13 TeV)
5 105;e | Y A e )
0 g HVV(V) DNonprompt
= 104égfe men <150GeV vy ZiSiat @ syst
o E —— CLFV (o =3)
L 5[
10 3
102
10
1
mlg 15E T
g 8 1%%/ M /V///// W/W//{///%
O osE

o 01 02 03 04 05 08 07 08 09 1
BDT discriminant

CMS 138 fb (13 TeV)
o 10° eu; [ ‘ ' ' ¢ Data Dt(’ )+x .
= R 1 V WVV() |:| Nonprompt
2 %re’_g;(e“ )>150GeV  mus " st o syst
o —— CLFV (e = 0.05)
i}

-

-
o
&

11 1 IHIIII‘ \HHHI I IHHII‘ | \HHHl

15 3
&OSEW /////Jw//}/ A«/W //%4%////}%
1

o 01 02 03 04 05 06 07 08 09
BDT discriminant

Data

No excess observed. Limits on WCs converted to limits on
branching fractions of LFV top decay

CLFV  Lorentz B(t — euq) x 107°
coupling structure Exp. (68% CL range) Obs.
Most stringent limits Tensor  0.027 (0.018-0.040)  0.032
on B(t N 8[16[) to date eutu Vector  0.019 (0.013-0.028)  0.022
Scalar  0.010 (0.007-0.016)  0.012
Tensor  0.396 (0.272-0.585)  0.498
eputc Vector  0.296 (0.203-0.440)  0.369
Scalar  0.178 (0.122-0.266)  0.216
CMS 138 fb™" (13 TeV) o CMS 138 fb" (13 TeV)
<}‘> 05:_ 95% CL upper limits CLFV Expztic Obs “:C_’ T 95% CL upper limits CLFV Expt1c Obs
g/ . r Tensor ---------- ad 05:_ Tensor ----------
o C Vector  :-=------- _— S R Vector = :-=------- I
S% 0.4~ Scalar ---------- _— gl\:} C Scalar  --------- —_—
o & 0'4:_
0.3
0.3
02 0-2—
O o.1f—
) IPRRSRRNPINN VPRI I 1 S UL MVE i I ozu..|..\.".‘~4...|~.\’.‘~,.|.TT‘IuL... .
0 0.02 0.04 0.06 0.08 0.1 0.12 0 0.005 001 0.015 0.02 0.025 0.03 0.035 0.04

Cagii? (TeV?)
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https://doi.org/10.48550/arXiv.2312.03199

CMS-TOP-22-011

Search for cLFV in the top quark sector: uttq

Probe uttq coupling in EFT in u(c)
t production and decay, Z;
where g=u/c 5
q
Signal signature: .
* OS uand 7, pair CFLV in single top production tt pair production +
« > 3jets, including one b-jet CLFV in top decay
Background: - x10° 138fb (13 Tev) - x10° 138 fb™' (13 TeV)
22 cmMs Wi ingle 185 " md Esnget
 Prompt backgrounds based 8 2 cus - mi Mo 3 15 cus Wi o,
on the simulation S 168 TT LFVyoor [1ST LFVI, S 14F [TV OISTLAV,
» TTLFV{., ¢ Data w 1.2F TTLFVyhr, ¢ Data -
« Jets mis-identified as 5 12 sy g T satvors
. . 1 0.8F = -
hadronic taus estimated data- “ og Yot =
driven o
0 E
.8 8 1.5E
Hadronically decaying top quark o % 1=
© © E
(m) (m)

reconstructed by minimizing x2 05100 200 300 400 500 600 700 800 000 56"160"150 200 250 300 350" 400

hadronic adronic
of top quark and W boson mass M=eone (GeV) mirone (Gev)
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https://cds.cern.ch/record/2906333

CMS-TOP-22-011

Search for cLFV in the top quark sector: uttq

. 138fb7(13TeV)
ltf lSingIet Other

toput 7
|:||_|:vvector $ Data %Staﬁsyst

138 b1 (13 TeV)

I T

cmMS

6
10 Preliminary

CMS ltf lSingIe t  Other

tupt 7
|:||_|:VVector 4 Data %Sta’wsyst

DNN for multiclass

discrimination: background,

ST CLFV, TT CLFV

* |Important features: Miops
m,, My, prof uand

* Probabilities combined into

a single score

6
10 Preliminary

Events / bin
3,

Events / bin
3,

2 - Yy 7 - - ok )
o 1k - Z o 1 # y
R ——— e
o2 10 1 10 12 © 10 107 1 10 10°
DNN score DNN score
Uncertainties:
Limited sample size (5-30%), DNN score — Y17 (TT CLFV) + 0.9p(ST CLFV)
closure between data and MC- p(background)
driven SF (10-35%))
8
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https://cds.cern.ch/record/2906333

CMS-TOP-22-011

Search for cLFV in the top quark sector: uttq

Interaction  Type o [fb] th,”//\2 [TeV™2] B(t — utq)[1079]

Sealar 2039 2337) 0.182 (0.194) 0.040 (0.046)

[1.574, 3.594] [0.16, 0.241] [0.031, 0.071]

T gy 2384 (2746) 0.09 (0.096) 0.078 (0.09)
[1.857,4.213] [0.079, 0.119] [0.061, 0.138]

Tensoy 2834 (3.326) 0.045 (0.049) 0.118 (0.138)
[2.257,5.063] [0.04, 0.06] [0.094,0.211]

snlar 4269 (5.02) 0.817 (0.886) 0.81 (0.953)
[3.291, 8.142] [0.717, 1.128] [0.625, 1.545]

T yerer 7213 (8552) 0.419 (0.457) 1.71 (2.027)
[5.663,13.734]  [0.372, 0.579] [1.342, 3.255]

Tensop 7927 (9.633) 0.188 (0.207) 2.052 (2.494)
[6.427,15.2] [0.169, 0.26] [1.664, 3.936]

No excess observed. Limits on WCs converted to
limits on branching fractions of LFV top decay

Comparable limits to the eu
channel analyses

138 fb™' (13 TeV)

T 1771 | T 1T

CLFV 68% exp. Obls.—_
Scalar 4
Vector
Tensor

95% CL upper limits

IlllllllllllllllIll|IIIIIIIII|IIII|IIII|II

015 0.2 0.25
B(t— pt u) x 10°®
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138 fb™' (13 TeV)
T 17 | L T 17T L T 1T | T 17T
- CMS CLFV 68% exp. Obs. ]|
- Preliminary Scalar ==
B Vector  =aoee ————
Tensor  f=====i-

95% CL upper limits

II|III|III|III|III|III|II

0.1 015 02 (2).25 9.3
CtumjA (TeV™)
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https://cds.cern.ch/record/2906333

* Probing Z’ production via enhanced couplings to third quark generation.

CMS-EX0O-22-006

Search for a low-mass Z’ associated with b-jets

« Here extending previous studies (doi:10.1007/JHEP10(2023)) to low-mass region (126-352 GeV)

Signal signature:
o Z'sutu

* One or two jets, min. one b-jet

- Two SRs defined: SR," (1jet) and SR;% i (2iets)

Background:

« DY at lower dilepton masses, tt at higher

» Fully data-driven background prediction (ABCD
method)

* CRs with di-electron and non b-jet states

Ar_al]

l\rb jets HI ee
=12 SR% » | CRE
o = CRiy; | ORI
1 1 SR CRge
0 1 C R,‘i‘“ C R;:"'

NuFact2024 - Recent LFV results from CMS

b/s5

b/s H
Zl

pt

Non-universal
flavour production
via bottom quark or
bottom-strange
quark coupling.

10


https://cds.cern.ch/record/2904878

CMS-EX0O-22-006

Search for a low-mass Z’ associated with b-jets

CMS Preliminary

Relevant systematics: background fit, Jet
energy scale and resolution

Simultaneous ML fit across data-taking years
in both jet multiplicity categories to extract
any potential signal contributions.

No deviation from background expectation

Results are provided in model-independent

way, i.e. the two SR are not combined to

avoid assumptions on the mix of

processes

« acceptances for each production category
is provided in the paper for further
interpretation of the results

6-Br(Z - pp)-A[fb]

NuFact2024 - Recein

Events per GeV
>

—_
o
2]

138 fo™!, Run 2 (13 TeV)

MC background
v

single t
 t

| DY+JetS —|— 125 GeV

t Observed ~~ 200 GeV

~{- ABCD 350 GeV 1
Stat. + Sys.

CMS Preliminary

138 fb~', Run 2 (13 TeV)
L L B

100_—

10" oy

T R R |

T
—— Obs. ]
B Expected+1 0 -

Expected 22 0 |

LI V 1TOUILD 11VILII

150

~“ivi

200. L

[

P R S N T S SO R
250 300 350
mz [GeV]

0-Br(Z - pp)-Alfb]

Events per GeV
3

CMS Prellmlna 138 fo! Run 2(13 TeV
'ZV

L . v { Observed —— 200 GeV

[ Wt Stat. + Sys.

MC background - DY+ Jets —|— 125 GeV

single t -4- ABCD 350 GeV

100_—

10-1||||

1o CMS Preliminary 138 fb~', Run 2 (13 TeV)
L L L

T
—— Obs. ]
B Expected +1 0 -

Expected +2 ¢ |

PRI ST AN T TN N T T SN TN NN TR SO N S N
150 200 250 300 350
mz [GeV]


https://cds.cern.ch/record/2904878

a.u.

PLB 853 (2024) 138633

Search for LFV decay t — 3u

T — 3u transitions: golden channel for CLFV

] M
 Fully reconstructed final state m B+ ‘. <
 Clean experimental signature = BO T, .
«  Abundant 7 production at the LHC m Bs \\

- M
_ _ D+ M
W channel: low stat, high-pT leptons in = Ds y
the final state + MET W P g
_ L oy "
HF channel: high stat, low-pT leptons and v * Vi
higher background
s=13TeV _
L p]p\ll LR AR s00F" PP Js =13 TeV Year Collab. Process Data Exp.* Obs.*
o250 PYTHIASLO 7 | W - v PYTHIA8 LO 2010  Belle ee - 1T 782 b - 2.1
— D>V 1400
02 e BT e 2010 BaBar ee - 1T 468 b 40 33
| so00 2014 LHCb  D/B - 1tX 30fb ' (pp7-8TeV) 5.0 4.6
0.15: - B
' 800 2016 ATLAS W - v 20.3fb' (pp8TeV) 39 38
0. T e 2023 CMS  D/BandW  131fb'(pp13TeV) 2.4 29
tos J 2024 Belle |l ee - 1T 424 fo-1 - 1.9
) | [*] x 1078@ 90% C.L.
00 l I I8 10 M1|2. ‘ .1I4‘ . .1]6. ' '1J81 : I20 001 - I10I - l20l - I30] - l40I - l50I . l60l 70 80 9I0 100
Tpr (GeV) Tpr (GeV) 12
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https://doi.org/10.1016/j.physletb.2024.138633
http://dx.doi.org/10.1016/j.physletb.2010.03.037
https://doi.org/10.1103/PhysRevD.81.111101
http://dx.doi.org/10.1007/JHEP02(2015)121
https://doi.org/10.1140/epjc/s10052-016-4041-9
https://doi.org/10.48550/arXiv.2312.02371
https://indico.cern.ch/event/1303630/contributions/5571690/attachments/2765976/4817916/AlbertoMartini_tau2023.pdf

PLB 853 (2024) 138633

Search for LFV decay t — 3u

2018, 59.7 fb' (13 TeV)

Search for a peaking signal in the 3u invariant 3
- _ CMS .HFr—>3u (MC)
mass over smooth background o e Smulaton
. . : upplementary
 3u with common displaced vertex o 2017, 38.0 fb™! (13 TeV)
> C
. e ool 2 2~ CMS
Events categorised to enhance sensitivity based il o
. . » C
on m(3u) resolution, production mode, year § ek
0.02 W 14k
Background: 12}
« two real muons plus one fake (typically decay- i 10F & Data
Talil % 0.5 1 15 2 - — Total
N ﬂlght) . 3-u relative mass resolution (%) 8; ..... D* and D;'
« 3 genuine muons two of which come from 024 8 —- Background
resonances (¢(1020) w(783), Ds — n (Uuy) hv) o2z gMSf oo ‘£
. . - Si tion Supplementary o
« Other combinatorial oz Simla : |
T D, romosav e R AR 135' - '1.45.;'*""' o ';

0.16— fake muons (K/x from D/B decays) MC

. o \V;
Data sidebands as proxy for background ot i) [GeV]

MVA muon ID and BDT classifier for background
suppression 008

7/
/////

7 7
/////////////////////
//////////

13
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https://doi.org/10.1016/j.physletb.2024.138633

Events / 10 MeV

PLB 853 (2024) 138633

Search for LFV decay t — 3u

2018, 59.7 fb" (13 TeV) 2018, 59.8 fb' (13 TeV)
- > F . . . . .
2- CMS HF Category A1 z L CcMS W Category A Dominant systemgtlcs relgted to S|gnal no_rr_nalgahon,
of T I Data muon reconstruction and identification efficiencies etc
i i Data € 4 —— Signal (B=107)
8:— : gfcnkzrg?:f;)ny o 3 i —— Background-only fit

q

]

1.

90% CL upper limits on B(t—3u)

15

10

P FR BN ) (LFLILI (LI
65 1.7 175 18 185 19 195 2

h

Results dominated by statistical uncertainty

2017+2018 analysis results:

HF channel: observed (exp) upper limit:

?.6 165 1.7 175 18 185 19 195 2

m(3u) [GeV]
10 Upto 131 fb" (13 TeV)
- CMS |
‘_ — QObserved __
I -=-- Median expected |
I B 68% expected |
i [ ] 95% expected i

HF analysis W analysis HF + W HF + W

2017+2018 201742018 2017+2018 2016+2017+2018

m(3u) [GeV] 34X1 0_8 (36X1 0_8) 90% CL

W channel: observed (exp) upper limit:
8.0x10-8 (5.6x10-8) 90% CL

Analysis of 2016 data from previous paper:
doi:10.1007/JHEP01(2021)163

Full Run 2 result: 2.9x10-8 (2.4x10-8) 90% CL

14
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https://doi.org/10.1016/j.physletb.2024.138633

Tests of LFU in the Heavy Flavor sector

b — stt b — cfv,
B B(Hp — Hguu) R(H.) = B(Hp = Hctvy)
R(Hs) = B(H, — Hee) (He) B(Hp = Hcpvy)
« Small BR (loop level) « Large BR (tree level)
* Precise theoretical predictions  Theory and syst. uncertainties
* Neutrino-less * Neutrinos in the final state
s BF(B- uuK) BB — Jlytty)
K~ BF(BeeK) R(JIy) =
B(BF — Jlyutv,)

SM: 1.00 + 0.01 SM: 0.2582 + 0.0038
PRL 125, 222003 (2018)

15
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Rep. Prog. Phys. 87 077802
R(K): test of LFU in B¥ - K*£*#~ decays

_ BBt — Ktutu=)(q?) B(BT — Ktete™)(g?)
Dataset: B-parking 2018 sample ~ R(K)(g%) = — _
(https://arxiv.orq/abs/2403.16134) BBt = J/¢(ptu—)K+)/ BB+ —]/ip(ete)KT)

_ cMs 33.6.fb'1(13 Tev)
Strategy: fit the K¢ invariant mass in three = S e 8K
g? regions ém; o ghf?if”b
SR J/$ CR W(25) CR 2 ¢ oo
1.1 60 841 1024 12.6 14'.44>q2 [Gev] 5 2
e T P

Dedicated low-pT electron reconstruction mK'u*w) [GeV]

CMS 416 o' (13 TeV)
and ID down to 1 GeV -
40 [~PF-PF Category — Totalfit
- 2 ===B 5K'e'e
- g%2€[1.1,6.0] GeV -...= Combinatorial
30 [-Signal: 18 + 7 B —JhyK"
- ¢ Data

Background: combinatorial, partially
reconstructed B® - K*(892)%¢¢, leakage
from resonant J /Y and ¥ (2S5)

Candidates / 50 MeV

Pull

Background suppression via BDT 2

4.8 5 5.2 51:1 56
-
NuFact2024 - Recent LFV results from CMS m(K'e'e") [GeV]


https://doi.org/10.1088/1361-6633/ad4e65
https://arxiv.org/abs/2403.16134

2

Rep. Prog. Phys. 87 077802

(K): test of LFU in B¥ - K*£*t#~ decays

Results: compatible with the SM
R(K) in g? € [1.1; 6.0] GeV? in agreement with the world-average, with unc. reduced by 40%

= 0.78%038 (stat)T) 2 (syst)

Limited by small stat. in the electron channel. Main syst: background description, trigger turn-on

dB/dq? [GeV

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

1 l 1

BaBar

g2 €[0.1, 8.12] GeV?
PRD 86 (2012) 032012

Belle

g2 €[1.0, 6.0] GeV?
JHEP 03 (2021) 105

LHCb 3 fb™
g2 €[1.0, 6.0] GeV?
PRL 113 (2014) 151601

LHCb 5 b
g2 €[1.1, 6.0] GeV?
PRL 122 (2019) 19180

LHCb 9 fb™!
g2 €[1.1, 6.0] GeV?
PRD 108 (2023) 032002
CMS (this work)
g2 €[1.1, 6.0] GeV?

<106 CMS 33.6 fb" (13 TeV)
0.74'0%,
8 HEPFIT
i SUPERISO
- 1.03028
i FLAVIO 024
61— EOS
B —§— Data 0.745%0 0z
08467 5z
0.94975%1
L 0.78"05
0 i 1 l 1 l l L 1 1 l l l 1 l 1 l l 1 l 1 [ 1 1 |
0 5 10 15 20 .
2 2 0
q° [GeV7]

0.5
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https://doi.org/10.1088/1361-6633/ad4e65

arXiv:2408.00678 submitted to PRL
R(J/): Test of LFU in B - J /3 £7v, decays (leptonic 7)

Dataset: 3p events collected in 2018

RBBF — JlyrTv,)

Signal: 3p+neutrinos - both numerator and R(J/y) =
denominator have same reco. and fit RBBr — Jlyutv)
c H
Discriminating variables: m(3u) <mp, &q* > 5.5 GeV* P e -
. 2 — ' & IP3D/ajp5p> 2 m(3u) > mp_
q o (pB . p]/q’) for 1V/ 3V Separatlon c CMIS . b D597fb (13 Tev) c 4OOOC,MS IIIIIIIIIII §9|7tp (13Tev)
. 3.D II_:’_S|gn|f|cance bgtween J/Y and p - gg:;f(g;u i g_ W Moo
« significance of ]J/{ displacement ST e v, 5 oo IR oo [l e E
Lﬁ 10° Zti;tl,D+sysl. une. ¢ Data _E Lﬁ 2500__ * Data “2% stat. + syst. unc. _g
Simultaneous binned maximum likelihood template fit _ :
of 14 regions: *
* bkg. w. /i and u from hadron decays simulated, and
constrained in high mass control region (CR) N k
« mislD: in-flight decay of K* and =~ NN weighting § Tt bbby § R R RRRRRE:
extrapOIated from CRs g I T g 4 05 o 05 g
« Combinatorial modelled from low dimuon mass g’ (GeV) 19910 b/ 01,
. . wil N
Statistical close to syst., main syst.: Bc form 0. 17—|—0 18 (stat )-I-O (syst )+0 2 (theo.)
: . . ) —0.17 0.22 —0.18
factors, misID, MC stats, kinematic modelling

NuFact2024 - Recent LFV results from CMS


http://arxiv.org/abs/arXiv:2408.00678

CMS-PAS-BPH-23-001

R(//y): Test of LFU in B} — J /4 £*v, decays (hadronic 1)

CMS Preliminary 59.8 fb'' (13TeV)
— —_—

. : %107 - ¢ Observed
Dataset: full Run 2, J/¥ + track trigger g %Hmm
: . 5 Bi—Jiyr,v
_ . AU " S oo
Signal: |/ - pyp and 7 - i (+1°) ‘ ¢ e [J8iothers
neutrinos (dedicated low py " [\ 8 sv 10°
T, reconstruction re "
h ref) 1 SB SR
g 9’1'5: T T
Background: non-Bc hadrons Hy, — 4h ~ 1‘Ma-v-ﬁm—'ﬁu;ﬁi-i--l-l-ﬁ
J/WX, B, —>]/1/JD§*)and other B, decays S E——" .
XGB output score
] ] o X107CMS Preliminary 5981b"(13TeV)  _  x107CMS Prelminary 5981 (13TeV)
Background suppression via BDT 5 14 4 opserved se | 3P 4 Observed SR
] . . . 2 12 [[_] Data-Driven J/y X bkg — 2 4 [ Data-Driven J/iy X bkg -
t flight length significance, particle 2 1o ey, 3 B B z
. . . . . C e N ] o e—>J/y D 7
multiplicity, isolation, vertex fit 85 18 oters 1 e Eootes E
6 - -
4; é 0.4E
Final state pions sorted in p; and combined 2 J 02
in OS pairs (p; and p,) S12F 1o T +
> Unrolled p; vs p, used for sim. maximum Boal T R

o
—_
o
-
o
o
(¢1
—_
o
-
o

likelihood fit to the signal region and Unvoled mip) vs. mip,) bin 1D Unvoled m(p) v, 1, bin 1D
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-23-001/index.html
https://cds.cern.ch/record/002725233

Results:

RU/Y haa = 1.047332%

LHCDb, Run1, t,
Phys. Rev. Lett.

120 (2018) 121801
. Sens_|t|V|ty driven by 2018 oM, 2018, ¢
« Dominated by syst. unc. CMS-PAS-BPH-22-012
Hadronic and leptonic channels CMS, Run2, <,

share same denominator: combined
result obtained performing an overall cwms

simultaneous fit

Combination

R]/ll) — 0.49 _

- (0.25 (stat)

= 0.09 (syst)

CMS-PAS-BPH-23-001

R(//y): Test of LFU in B} — J /4 £*v, decays (hadronic 1)

CMS Preliminary
——

——

NuFact2024 - Recent LFV results from CMS

20


https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/BPH-23-001/index.html

Conclusions

LFV and LFUV potentially sensitive instrument to look for new physics
CMS physics programme embraces LF(U)V searches in different sectors:

* |In the top quark sector, an EFT approach provides model-indepentent
limits on uetq and uttq (new!) interactions

« (Connections between LFU and third quark generation is probed by
searches for new neutral boson Z’ coupling to third family quarks,
providing complementary approaches to existing searches

« Extensive flavor physics program explores LFV and LFUV with
competitive results
 Run 2 exclusion limitson t — 3u
* First R(K) measurement at CMS
* New R(//y) result with hadronic t

- More to come with Run 3 datal



