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Outline

 LHCb experiment in Runs 1-2,3

» Highlights of recent results on
» Rare B decays (b — dy, b — st¢)
* Very rare B decays
« Rare decays of light hadrons & t

* A complete list of published results here
« Summary & outlook


https://lbfence.cern.ch/alcm/public/analysis?filter=%255B%255D

LHCb in Runs 1-2 (2011-2018)
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LHCb in Run3 (2022-)

2009-2018 4
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New Vertex
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microstrip-> Si-pixel, oot
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improved IP resolution )
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~1 pp collision per bunch-crossing
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LHCDb datasets

,|_10

— 2025 (13.6 TeV): 11.81 fb" RUN3
— 2024 (13.6 TeV): 956fb“| sl
2023 (13.6 TeV): 0.37 fb !
— 2022 (13.6 TeV): 0.82 fb™*
— 5018 (13 TeV): 2.19 fo !
—2017§ 3 TeV): 1.71 1™"| pyn2
(
(
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All results shown
today are based on
Runs 1-2 datasets

61— |—2016(13TeV):1.67 fb™
— 2012 (8 TeV): 2.08 fb”"
2011 (7 Tev): 1.11 ig~* | Runl

Integrated Recorded Luminosity (fbo™)
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LHCDb physics program

Spring 2025
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LHCb physics program

B HADRONS AND
QUARKONIA

B hadron
productions and
polarizations
Spectroscopy

CHARM PHYSICS

decay properties
Rare charm decays
Charm mixing and CPV

— ==

B MESON DECAYS

B decays to Open Charm
B decays to Charmonia
Charmless B decays

RARE DECAYS

Very Rare decays of B, D

Electroweak Penguins
Radiative Decays

N
LH
Charm production and = pHY s IC S

mesons

IONS AND FIXED
TARGET

Heavy lon analyses
Fixed Target analyses
UPC measurements

SEMI-LEPTONICS

Semi-Tauonic decays
B CPV and mixing
Exclusive semi-leptonic
B Decays

QCD, ELECTRO-WEAK,
AND EXOTICA

Jet Physics
Electro-Weak Physics
Higgs Physics
BSM Particle Searches

%
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Rare decays and very rare decays

» Rare decays are processes mediated by flavor-changing neutral
currents (FCNC)

* Very rare decays involve other highly suppressed processes
that are usually out of reach experimentally

NEUTRINO OSCILLATION
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Rare decays as a probe for New Physics

 FCNC processes suppressed in b —» st€ decays in the SM
SM N

* New physics particles with energy ) I;,
scale up to O(100) TeV could (-
manifest in the loops v, 2 "




Rare decays as a probe for New Physics

 FCNC processes suppressed in b~ st¢ decays in the SM
SM .

« New physics particles with energy ’ y S
scale up to O(100) TeV could el
manifest in the loops %Zw

* This could cause deviation of _ i
Wilson coefficients from SM values

Effective description

Wilson coefficient
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Observables in FCNC b — sf¢

Form—\factors
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Theoretical uncertainties

Ratio of BFs
Test of LFU

Bb — spj)

ey == .
i (b — see)

dr/d

Physics depends on g2 = m?; :

« Resonances (e.g. J/y, ¢)
 Photon pole at low g°: C;

Vector or axial vector current: Cq 19

Differential
branching fractions

Angular Analyses

decays

T.Blake et al. arXiv:1606.00916

Photon pole
&~ cnhancement (from C7)

CEM suppressed
o light-quark resonances

Sensitive to 54
interference

Jfib (2

) Broad charmoninm
\ resonances [above the
open charm threshold)

Sensitivity to
(r«., }l.lltl lr.‘|||

phasespace
SUPPTession

0 5 10
+ increasing hadronic recoil
increasing dimuon mass =»

15 20
q° [GeV?]
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arXiv:2507.14401

Radiative B? — pY(770)y decays

» Using full 9 fb-' Runs1-2 data
- Normalization channel BY — K*0y

 Offering independent & direct constraint on |V/Vis| *

| Nlpo}, = 1?17 + 71
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B(B° — p(770)%)

B(B° — K*(892)0)

= 0.0189 + 0.0007 £ 0.0005,
(stat.)

B(B°— p%y) = (7.94+0.3+0.24+0.2) x 1077

(stat.) (sys.) (BF norm.)

(sys.)

Most precise measurement to date
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LHCb-PAPER-2025-056
In prep.

: - 0 — 7+
First evidence of By — K™ty Magnet Long trgek
TT
Y
« Using full 9 fb' Runs1-2 data VELO
_ _ 0 <0 Downstream track
 Normalization channel B¥ — K™y R ECAL_
' : — = Cb6fb '3
» Using photons converting to e*e : peliminary ]
* Long & downstream tracks < . . D=SetLL ¢
- Observing 38 + 18 signals with 3.50 N e AL
significance - P at [
» BF results in good agreement with SM T e e pvevien
P : - Run2 Downstream low-m(K1r)
predictions: ["se- k) = (3.7+£1.24£0.4) x 1072 (stat., sys.) Better resolution due to less

B EO—% K-t~
( i’ for 796 < m(K~7") < 996 MeV/c? | bremsstrahlung

B(B? — K—ntv)

- = (02+2.7+1.3)x 1072
B(B°— K—nty) ( )

for 996 < m(K ") < 1800 MeV/c?
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R(K") measurements @ LHCb

 Electrons & muons behave quite differently in the
LHCDb detector

- Lower efficiencies & worse resolution (energy loss) <.

for electrons

* Double-ratio of branching fractions:
B(B; — Xspupu™) B(B, — X J/v(ete™))

Ry = .
% B (By = XsJ/¥(utp™)) B(B;, & Xsete™)

* Most of systematic uncertainties cancel to 1st order

* LFU in J/y — I"I” well established at %o level [BESIII,
PRD 88, 032007 (2013)]

 Validated in @(2S) mode

)

({B ‘ Br, - -\—A(‘+I‘4

dg?

Sketch
== pB" 5 K"t
BH 9 ]\’«I\{rlw




R(K) result at high g?

« First LHCDb result at high g° region above 1(2S) (g% > 14.3 GeV?)

* Full Runs1-2 9 fb

------ AL S S B S S S B B S B S
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L LHCb
-+ Data9fb!
Total fit
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Candidates / (80 MeV/c?)
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Most precise to date:

JHEP 07 (2025) 198

Ri(q* > 14.3 GeV?/c?)

— +0.11 4+0.04
- 1'08—0.09 —0.04

Combinatorial

Candidates / (10 MeV/c?)
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N(Ktputp~) =4008 £ 71
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N(K+tete™) e(EKtutp~) T I

s 15

55

1.4

0.9

0.8 |

0.7

ompatible with the SM

Belle 2021

HH Ref. 1491
LHCb 2023

C "E‘l Ref. [13,14]

LHCb

r &" This work.

Jf% --------

........................

q* [GeV?/cH
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Observable value

JHEP 06 (2025) 140

LFU in angular analysis of B — K*0¢*e™

- First angular analysis at central g2 region

* Full Runs1-2 9 fb" analysis with 5D unbinned weighted fit
« LFU quantities derived by comparing e™e™ to u™ ™ results in [PRL 132 (2024) 131801]

Qi = P
LHCh ABCDMN Q;n
04 B gfb_] I Data
0.0 - I l
1.9 !
e}
0.2 | -0.5
0.4 . |

Or. 01 O: 05 02 05 05 O

IE

T T I T ]
"] ABCDMN « LHCb el

T T T T T

Bele

P R

15
¢* [GeV¥/c?]

| l\
" 3
L e 51]
6, \.‘\ | k- h i". -

\5 3 3
p \:. IH|
SR nt \'
|

Results are all consistent
with LFU conservation
hypothesis
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Candidates / (10.0 MeV /c?)

PRL 134 (2025) 181803

R(Kmtmt): LFU in B —» Kl ™1~

First LFU test in this channel, inclusive Knit system

In central g“ region: 1.0 < g° < 7.0 GeV I T / W (B > Ktrmm i)

First observation of Bt - K¥nttnt ete” o = NIBr o Ktmtr-Jfy (= eten)]/ X[B+ - K¥nta—Jjy (= whao)]
. Cross-checks: 1y, = 1.033£0.017, R, = 1.040 + 0.030

LN R B ] < T
ol it Statistical v

""" e Misdentonon Significance: 1 159 f = T018 (grap) +0.12
— —e Misidentification : o e} — otal Fi — —
i BB K trtr Jp(—ete ) 100 N ___i_tiit+ﬂ+ﬂ_#+#_ | [ Kﬂ.’ﬂ' 1 31 -0.17 (Stat) —0.09 (SySt)
:I» I Partially reconstructed \{; Combinatorial ] l
i Combinatorial _ % 100 [~ 7] C tbl th th SM

1 PeLLT0 GVt {3 i ] Qi patioic =
§ 50k > €[1.1,7.0] GeV2/c* ]

S E S

5200 5300 5400 5500 5600

5000 5200 5400 5600

R R 2
m(KtrTn eTe ) [MeV/c?l m(K ' 'ntm pt ) [MeV/cf]
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PRL 134 (2025) 121803

(N I N B B [ e | B B B
¢ < L1GeV?/c! LHCb Ly = 91h "
—+ Data N
Model ]
—----Signal ]

{ Misidentified 4
B Scmileptonics
B Combinatorial

)

0.1 <

R(c): LFU in BY — ¢l*1-

First LFU test for Bg decays

° ]
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« Results in agreement with SM: - Statistical st /v
. £r significance: - mmsamimon
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z
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0 "
0.28 1800 5000 5200 5400 5600 5800 6000
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Summary of LHCb FCNC LFU results

< [T T 1]
Q:1.6_— i
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1.0:—f h

Ri  [PRD 108 (2023) 032002] ’

RK * [PRD 108 (2023) 032002]

R high ¢? LHCb-PAPER-2024-056

08 F

Rpcrn  larXiv2412.11645)

Rm arXiv 2410.13748

RK" [PRL 128 (2022) 191802]

HH i

o6 |

}21\'~ [PRL 128 (2022) 191802]

i . Rp;* JHEP 05 (2020) 040
O 4 | Sara Celani - LHCb summary

0 5 10 15 20 25
q* [GeV?/c]

Moriond QCD 2025 - Flavour changing neutral currents decay at LHCb




LHCb-PAPER-2025-041
In prep.

Legacy Runs1-2 B — K*¥ u* u~ measurement

« 5D (3 decay angles, mg, mMgy)
unbinned ML fit in bins of g?

* Improved selection, more
observables (CPV, dBF)

* Finer g2 binning ~1 GeV?
» Lepton mass accounted for

* Full suite of S-wave and P-/S-wave
interference observables

 2X statistics: ~12k signals

- Data split into BY and B, and fit
simultaneously

BO 5
-
T T . T T T T T T
¢t < 6.0 GeVYe*

e |




LHCb-PAPER-2025-041
In prep.

Legacy Runs1-2 B — K*¥ u* u~ measurement

x10°°
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B 3 = 0.1 1
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- 2 - - 3 I v [PRL 125 (2020) 011802] | : s - ]
_lo_' T T Ta— _o sl TR, T LHGhEARY, L L Bl ]
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¢* [GeV?/c] 7 [GeV¥eH] gl O DN, SN W
0 5 10 15
2 2y 4
> Results in P5 excellent agreement with both CMS and  The forward-backward asymmetry, A, also now shows g* [GeVT/c
previous LHCb marked disagreement with improved statistics
> Deviations of 2.6 and 2.7 ¢ in 4-6 and 6-8 GeV? bins > The branching fraction is
——— I —r - consistently below SM
L -1 O =] . .
T LHCb 8.4 fb < | LHCb 8.4 fb predlctlons
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P | Y G
e
]
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LHCb-PAPER-2025-041
In prep.

Legacy Runs1-2 B — K*¥ u* u~ measurement

* Interpretation in terms of Wilson coefficients,
by combining angular observables and BFs

up to 8 GeV?

* Alternative theory packages with different
approaches on (non-local) FFs, with

consistent results

* Tension most pronounced in Re(Cy), with

shifts consistent across g bins
* NP or underestimated hadronic

(charm-loop) contributions?

SM (.-E—l/oop

Rl

A‘R('((’[

—2AlogL

—=- LHCb 4.7 fb"
LHCb 8.4 fb™"

l} 'bA]?ftli(l ( v‘(‘] ] 0.5
_ +0.18
Significance 4.1 ¢

-- LHCb4.7 fb"
LHCh 8.4 fb*

—-0. 0.0 0.5
ARe(Ch)



LHCb-PAPER-2025-051
In prep.

First evidence of Bt — Apu™u~

* Mediated via b — su™ u~, baryonic final state less H
explored to mesonic counterparts

* Phenomenology of hadronization

* Rich dynamics in hadronic system ’ @ d

« Clean access to exotic states such as X(2085) i - i
- Threshold enhancement effects in Ap system
observed in other mutibody decays, e.g. B — J
Apmtri [link] and B — ApKK [link] 3*{;‘5/!
« SM based BF prediction at ~1.08 x 1077 [link] - B S 24 .
] d
* Expecting significantly lower BF if FFs from a B C ,

more recent paper [link] are used instead .



https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.131.151901
https://doi.org/10.1103/PhysRevD.99.032003
https://doi.org/10.1103/PhysRevD.80.111103
https://iopscience.iop.org/article/10.1088/0954-3899/41/6/065002
https://link.springer.com/article/10.1140/epjc/s10052-023-11489-9

LHCb-PAPER-2025-051
In prep.

First evidence of B —>App y

f i ;1 » Eirﬁ.lmmary _gtLFT |
e B 5 1 v‘,l,lm,(m,,.,,\ 1 L 1250 4 fh ! Cc \'ﬂni}.lxln.ﬁ .
2]‘,,’7 0.41h o ~ ; lmg -+ 1)
» Using 5.4 fb~' Run2 data % f 155+55 _ .
- Normalization channel: BT — J/y Ap_—= .| I iy £k} ]
. . O 95 | A = P il i ANHRG PR A
» Also used for signal shape calibration & it Tjﬂ/> .. N
correction for data/simulationdifferences O M e vt

 Signal searched for in low & hig m(/_\p) Evidence for the decay found in

regions agt the m(Ap) < 2.8 GeV region with
S i significance of 3.50
A0 B liminary. E | o
X LHCD | ° 4 Prdiion  The total branching fraction is
5 f 54D R measured:
1 3 | 1 B(BT— Aput ™) = (1.54 + 0.65500¢ & 0.18,y5 :I: U 18t 1% 1072
l)_1.....|'.. ||l| I




arXiv:2508.16259
Accepted by PRL

First observation & CPV in B* — Appp

« Dominated by b — s transition, g

sensitive to NP

 Using Run2 5.4 fb' data
* First observation with BF measured:

* B(B* — Appp) =

(2.15+0.35 £ 0.12 + 0.28) x 10~/
 Direct CP asymmetry measured:
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8 20F 24002
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n
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4+ B*—Appp Data 3
= Phase-space simulation ]

(

hase-space simulation

es/ (0.12 GeV/e?
s

Acp = (5.4 4

- 195.64
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2500 __ 3000 22 260(
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Pronounced enhancements at both kinematic thresholds
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arXiv:2510.13716

Search for BY - K*n 7t7~ & BY - K*K 7% 1~

 Using Run2 5.4 fb™! data
* Reconstructing taus with muonic channel
* Decays are searched for in bins of dihadron masses

lates

o
b p—
—

Number of canc

e
=
=

:I:

]
)
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792 <

b

I
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I ] 1 I I I | I ]
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lllll
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ABDT output
Searches in the lowest K1t and KK bins
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5.4 b1

300

BDT output

Data
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arXiv:2510.13716

Search for BY - K*n 7t7~ & BY - K*K 7% 1~

 Using Run2 5.4 fb™! data
* Reconstructing taus with muonic channel
» Decays are searched for in bins of dihadron masses
* No signal founds, upper limits are set:
One order of magnitude

B(B® — K*'7717) <2.8 x 107" (2.5 x 107") at 95% (90%) CL, jmprovement!
B(B? = ¢r777) < 4.7 x 107* (4.1 x 107*) at 95% (90%) CL. First search!

Upper limit on the shift A%in the Cj/,,, Wilson coefficient at 90% and 95% CL.
rr .. NP
Co(10) = Co(10) — (+)A

Confidence level BY = Ktn=7tr= B - KTK—7T7~
90% 2.5 x 10% 4.5 x 10*

05% 2.9 x 104 5.2 x 10% .




arXiv:2506.15347

Search for LFV decay BY — K*Vr*¢

- Lepton Flavour Violating decays would be enabled/enhanced by leptoquarks or Z" models

- New search for the lepton-flavour-violating decays B? — K'%%e¥ at LHCb

&
=
=
=

LHCDb Simulation
—m(K*[]re)
—m

- first direct LFV search at LHCb with et combination (Run2 data)

fit

- New Physics models predict branching ratio up to 107 for this decay

- 3-prong 7 hadronic decay = decay vertex available, kinematic constraints
with dedicated Decay Tree Fit gives much improved resolution!

Candidates/(68 MeV/c?)

1000

0 B + _— + H H o L 1 . 1 1 ! 1 n 1 L
: 5 = DT D) Kfr;r.r_, DS_ —3 KKJI) used as normalisation and D T oD Shre
control channel, and 3 multivariate discriminators to suppress background: m [MeV/c?]

0 *0_— 0 *() -
- topologies of the signal decays and the combinatorial background B” - K "t7e* B' = K Y"e

LHCb
54" 3

- Isolation (simulation + Same Sign data) LHCb |

10

- Charm vs 7-lepton rejection

Limits on two decay channels at 90%(95%) CL.:

=
=
|

|

107" E

BB - K% e*) <5.9(7.1) x 107°

0 ) _p -6 Sl o i | . o : £ -Fy
@(B — K T € ) { 4'9(5'9) X 10 IUJJUUU B S000 61};)“ TOO0 10

-1 rE T A ] Pl R S S 1
. 3000 4000 5000 6000 000
mg [MeVie-] mg, [MeXbc2)

Candidates/(215 MeV/c?)
Candidates/(215 MeV/c?)

v




Other rare decays: recent results

cwof ) “LHCb
- First observation of £ — pu*u~ [PRL 135 (2025) %« | Tow
051801] § w ! hdgrn
* B(Z* - putu) = (1.08 £0.17) x 1078 for ] RS0
« Rarest baryon decay ever observed E 2";‘ + ;
0460 1180 1200 1220 1240 1260 1280 1300

* No structure found in the dimuon mass spectrum,

compatible with SM \9’\ 0 e T

» Search for Kg(L) — Tyt uT [arxivi2511.02619] ;30 + i“fb 3

+ Search for n¥) — (r*n")u* p~ [LHCb-CONF-2025- §j§_++ ++++ﬁ+ e

002] : 1(5): ++++ INDI

» Search for Tt — puu [LHCb-PAPER-2025-052, in o T T
prep]
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https://journals.aps.org/prl/abstract/10.1103/r3v2-kmmp
https://journals.aps.org/prl/abstract/10.1103/r3v2-kmmp
https://arxiv.org/abs/2511.02619
https://cds.cern.ch/record/2942585
https://cds.cern.ch/record/2942585

Search for HNLs in B decays

« Heavy Neutral Leptons are right-handed
counterparts to SM neutrinos, and interact
with SM particles as massive neutrinos

* Production of HNLs between 1.6 and 5.5
GeV largely through (semi-)leptonic B
meson decays

- Based on 5.04 fb™' Run2 data, using decay
N — um

* Global significance of 0.60 after accounting
for look-elsewhere effect

« Compatible with the no-HNL hypothesis

1
[ZY

10+ .

10-5 !

10 =

1073 |

”}Ar. |j|||| - i1 1 L 1.

107

LHCb-PAPER-2025-042
In prep.

Dirac-like HNL

...................................

E LHCb 5.04 fb-!

- Preliminary

JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ

(BEBC) Phys. Lett. B 160 ]
T (1985) 207-211 ]
------ (CMS) JHEP 07 (2022) 081 |
(CMS) Phys, Rev. D 110
(2024) 012004 ]
(CMS) JHEP 06 (2024) 183 ]
T==a= Expected CL, = Median
“Expected CL; £ 1o
Expectett-CL £ 20
—— Observed CL, -

Majorana-like HNL

LHCb 5.04 fb-!
- Preliminary

BC) Phys. Lett. B 160 ]
N EES) 207-211 ]
------ (CMS) JHEP 07 (2022) 081 |
(CMS) Phys, Rev. D 110
(2024 012004 A
{CMS) JHEP 06 (2024) 183 3
wo.  =====- Expected CL,-Maedian
“#58 Expected CL; 10
j T‘-.x-pr;_gluc,l CL.t2o
—— Observed€L,

e by P28 EES LV e T
2.0 25 3.0 is5 4.0 4.5 5.0 e s
miy |[GeV]



Summary & outlook

Broad & rich flavor physics programs at

LHCb

Rare decays sensitive to NP effects, with

LHCDb taking a leading role

So far, no surprises, but tensions still persist

(Co?)

Now a new detector and improved hadron

trigger: higher efficiency per fb™

A huge Run3 data sample available for

analysis, while understanding of new
detector ongoing [arXiv:2511.16564]

And we will have Run4 and Upgrade-II!

« 50 fb' by 2033, > 300 fb-! by 2041

rtainty 7]

nt Best Unes

Faxpected Uncertainty / Currel

arXiv:2503.24346
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https://arxiv.org/abs/2511.16564
https://arxiv.org/abs/2511.16564

Backup slides



LHCb-UPgrade I E 0 2024 (13.6 TeV): 9.41 fb' ]
— . BV Y. |
> 18 —2023(136TeVy 0.37 b’ 2024 f
. . o - —2022 (13.6 TeV)y: 0.82 ™
Luminosity x5 wrt Run2 @ 161 —2018 (13 Tev) 21911 |I
R ; ; ; = C — 2017 (13 TeV): 1.71 5 |
5.5 visible interactions/crossing £ 14| —2016 (13 Tev) 167 b
: e E L 2015 (13 TaV): 0.33 fi”
Higher track multiplicity from ~<70> to ~<180>) 3 12 —2012(BTeV) 2081 ‘
- — 2011 (7 TeV)- 1.11 1b .
D 10 2010 (7 Tev): 0.04 1™ g2 .r'\v/f
No more hardware trigger (full detector readout at 40 MHz) § sE /
Tracking & PID detectors modified/replaced T &F //
Higher granularity 8 4F /
s ‘F LS1
22/
i = ﬂ: ¥ i | | | | |
Software-only trigoer Upgraded calo front- ar?{w._EBDS_'IDS*IS, 2008 2011 2013 2015 2017 2019 2021 2023 2025
il it submitted to JINST v
and alectronics, car
Mew tracking remove SPD/PS
[ stations ] ceap HEAL - In January 2023, a loss of control of the LHC primary
Magse S} RICH2 M2 | vacuum system
New pixel | ke g = plastic deformation of the RF foil separating VELO
VELO ur A 3 Upgraded £ LHC
"l.ﬂ 1 muon rom ;
- front-end = significant impact on 2023 physics programme
Locaste | N electronics,
................ remove M1 TN - S
2022 - 2023 : commissioning and understanding the
e

new detector

New RICH PMTs + i |
upgraded electronics ' : 2024 : a lot of data ! 33
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Candidates / (6.50 MeV/c?

1fb~! collected during October 2024

=
Lad

P Ty T TS
I Data
— Model
Signal

——— Bt xtllp

Combinatorial

f'!f oy
..:____.-;, / \x\“‘\ LHCbh 7103 ph—l
10F 7, -
U . i i | A L i L i A L | 7
5l200 5400 5600 5800

m(K*pu*pu~)[MeV/c?]

LHCb TDR 023

Observable Current LHCb Upgrade 1 Upgrade 11
(up to 9fb~1)  (23fb~')  (50b~') (30071
CKM tests
v (B = DK, etc.) 4° [9,10] 1.5° 0.35°
o5 (BY — Jfvo) 32mrad [§] 14 mrad 10 mrad 4 mrad
|Via|/|Ven| (A} — P Ty, etc.) 6% [29,30] 3% 2% 1%
at (B" —» D ptu,) 36 x 10~* [34] 8§x107* 5x107* 2x10™*
al) (B — D7 utw,) 8310 %35 10x10* Txlo* 3x10*
Charm
AAcp (D° - KYK—,a+ta=) 29 x 1075 [5] 13x107° 8x10~%* 33x10~°
Ar (D° - KtK= nta™) 11 x 1077 [38] Bl 32x10-% 12%10-°
Az (D° = Kdnta™) 18 107°[37] 6.3%x107° 41x107 1.6x107°
Rare Decays
B(BY - ptp™)/B(BY = ptp) 69% [40,41] 41% 27% 11%
S (BY = ptp™) - - - 0.2
AD (BY = K*oete) 0.10  [52] 0.060 0.043 0.016
Al (BO - K*0¢+e~) 0.10  [52] 0.060 0.043 0.016
ALL(BY — ¢v) . B 0.124 0.083 0.033
Sgy (B = ¢7) 0.32  [51] 0.093 0.062 0.025
ay (A9 5 Ay) e s [6d] 0.148 0.097 0.038
Lepton Universality Tests
Ry (BY - K+ete-) 0.044 [12] 0.025 0.017 0.007
Ry~ (B® = K*0¢te™) 0.12  [61] 0.034 0.022 0.009
R(D*) (B® = D*~¢ty,) 0.026 [62,64] 0.007 0.005 0.002
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Bremsstrahlung emission is significant for electrons

ECAL
naenetic field T1-T3 apakatic ol g Before the magnEt f
magnetic field W oo » electron can be swept out (=lost |)

* kinematics are “wrong"”
ra II-JI.I.. om i:l';';l.’l;.rl T

After the magnet

* not an issue In both cases E/p is correct
} 1 1 1 [
Energy IDSS o EE: 1.0H = B = J/y(ee) K* ik
Energy loss o material — B Ji(pp) K

"*I" o0 ~ 140 MeV ECAL”
s 6 ~ 40 MeV .
resolution
= Use of a recovery algorithm o4HMissed y N
0.2} > j “
“[Brem

0.0

4.6 48 5.0 5.2 54 5.6
| Kmlf) [GeV/c?]
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l LFU ratio: Experimental strategy

- R, are measured as double ratios, to mitigate e/u reconstruction differences

B = Xp(285) = £7¢7)

|

» Yields: unbinned > Efficiencies: simulation
maximum-likelihood fits to corrected for well-known u
the B invariant mass MC/data differences L\'\
= Resonant channels also used for checks/data driven studies 2l 7
» Jlyrand y(25) satisfy LFU, not mediated by b — s£¢
BB —= X/y( — )
¥y = ?E((B Xf'l i HH;] =1 Sensitive to e, u differences
5 = AJIYN —> e
BB — X(w(25) = uu)) BB — X(J//y — ee)) Efficiency related systematics

1 : .
BB — Xy = up)) BB — X(p(2S) - ee)) cancel in double ratio

- Rwil-‘?i =
36



Wilson Coefficients global fits

3 T LT
7 —— | ABCDMN
7 :” A9/ Goos
92 £, y 0.754 CFFPSV (PMD)
2 / 7 HMMN
v/ / *  SM
4 (.50
________ (.25
< SM ' (S
B, = pp+ B = Xt Fit (.00
B, — dpup Fit
B — K Fit
B — K*¢t Fit i
| === Ryio & Qy5 Fit —U.l-.l"
=== b— suu Fit
_2_ — Global Fit 3
—0.504
-3 T v 7 : —0.75 T T T T T T T
—3 —2 = 0 I 2 3 ~1.75 =150 -1.25 —=1.00 —0.75 —0.50 —0.25 0.00 0.25
EPJC 83, 648 (2023) Ch.
cr 37

EPJS 233, 409-428 (2024) ”




