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The Standard Model problem

[ATLAS-PHYS-PUB-2022-009]
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http://cds.cern.ch/record/2804061

Looking for new physics

Direct Searches
E2 _ pz m?

N~ 2TeV
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Indirect Searches

E2 £ p? 4 m?

[
)

Your fay6u rite
NP model here?
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Why flavour

Suppressed FCNC - GIM mechanism
® There is a charm quark
CPV in kaon oscillations
® Bottom and top quark must exist
B° and Bg oscillations
e Constrain the top quark mass
Precision flavour
® Strong constraints on NP models

® B — wu, B(s) oscillations, CPV
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Flavour changing neutral currents

SM penguin: SM box:
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Flavour changing neutral currents

Small SM amplitude — excellent place to search for NP!

— T

(Differential) BFs Angular analyses CP-violation
dr(H,—F¢e) / F—r J—J
dq? Ps, App etc T+7' T+

Many possibilities

Initial hadron Final state hadrons leptons
KT K® K KO Ktatn™ -
Bt B% BY, A, o, f2(1525), pK ™, T#f_“ !
none
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Branching fraction discrepancies
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Similarly for BY — K™~ and B® — KO p™ [JHEP 06 (2014) 133
S
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http://dx.doi.org/10.1007/JHEP06(2014)133
https://inspirehep.net/literature/1865990
https://link.springer.com/article/10.1007/JHEP11(2016)047

Angular discrepancies - B" — K*ut ™

“Optimised” angular observables cancel theory uncertainties: [PRL 125 (2020) 011802]
[JHEP 05 (2013) 137][JHEP 01 (2013) 048]

Siq p 53,659 p! Sa578
E 1237~ —as

aPdd 4 2378 “568 ™ gist

LHCb has measured complete basis of optimised angular observables. E.g.:

o 1 - o 1l T
N LHCb Run 1+ 2016 ] o LHCb Run 1 + 2016

[T SM from DHMV ] Q [T SM from DHMV
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DHMV: [JHEP 12 (2014) 125][JHEP 09 (2010) 089] _
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https://link.springer.com/article/10.1007/JHEP05(2013)137
https://link.springer.com/article/10.1007/JHEP01(2013)048
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.125.011802
https://link.springer.com/article/10.1007/JHEP12(2014)125
https://link.springer.com/article/10.1007/JHEP09(2010)089

B® — K*utu” - other experiments
cms [PLB 864 (2025) 139406]

-n:n :II|IIII‘I|VI|Vllvlll!ll|l|||¥l||l|¥||:
L ——¢— CMS (this result)
1; ATLAS JHEP10 (2018) 047 ]|
r —4— Belle PRL118 (2017) 111801
® Measurements from other experiments E CMSPLB781(2018)517
. = —+#— LHCb PRL125 (2020) 011802 _|
agree well with LHCb masy ]
e ]
e E.g. CMS angular analysis [ 4 } l [ 1
® 140fb~* at /s = 13TeV O + T | :
® The complete basis of optimised P,-(/) B _J}_ ]
. N - \ : -
optimised observables in bins of q2 r 1 } ]
. ——
® Agreement with LHCb Run 1 + 2016 C ]
results -1 7
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https://www.sciencedirect.com/science/article/pii/S0370269325001662?via%3Dihub

An effective theory

Combine together all the modes with the same quark-level interaction, b — s¢* ¢~
) ! ¢
Z/y ¢ ¢

b S b —» > — S

IS IO\

Hop = =2 Vi Vi 32, GO

BY - K*Outp~ 10 February 2026 9 / 50



New physics?

E.g. ABCDMN: [EPJC 83 (2023) 648]

4G X
Her = _T;th Vis Zcioi

O;: effective operator !
C;: Wilson coefficient — parameterise

short-distance physics v A=

B, = pp+ B = X0 Fit

Cqy: vector ; Cjp: axial-vector

Several fitting groups:

e ABCDMN: [EPJC 83 (2023) 648]

e AS/GSSS: [JHEP 05 (2023) 087] B I e R R

e CFFPSV: [PRD 107 (2023) 055036] C; = CI,Sl\ff+Cl.U

e HMMN: [PLB 824 (2022) 136838] 5.5 0 overall tension

e GRvDV: [JHEP 09 (2022) 133] Beware: not all WCs [PLB 822 (2021) 136644]
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https://link.springer.com/article/10.1140/epjc/s10052-023-11824-0
https://doi.org/10.1007/JHEP05(2023)087
https://doi.org/10.1103/PhysRevD.107.055036
https://www.sciencedirect.com/science/article/pii/S0370269321007784?via%3Dihub
https://doi.org/10.1007/JHEP09(2022)133
https://link.springer.com/article/10.1140/epjc/s10052-023-11824-0
https://linkinghub.elsevier.com/retrieve/pii/S0370269321005840

New physics?

4Ge
V2

O;: effective operator

Heogr Vip Vs Z C:O;

C;: Wilson coefficient — parameterise
short-distance physics
Cqy: vector ; Cjp: axial-vector
Several fitting groups:
e ABCDMN: [EPJC 83 (2023) 648]
e AS/GSSS: [JHEP 05 (2023) 087]
e CFFPSV: [PRD 107 (2023) 055036]
e HMMN: [PLB 824 (2022) 136838]

e GRVDV: [JHEP 09 (2022) 133]

B° K*Ou+u

—2Alogl

LHCb [PRL 125 (2020) 011802]

35 <o 2016
\ —— Run 1 + 2016
304 :
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3.3 0 with just B® — K*0 +
[arXiv:1810.08132]
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https://link.springer.com/article/10.1140/epjc/s10052-023-11824-0
https://doi.org/10.1103/PhysRevD.107.055036
https://www.sciencedirect.com/science/article/pii/S0370269321007784?via%3Dihub
https://doi.org/10.1007/JHEP09(2022)133
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.125.011802
https://arxiv.org/abs/1810.08132

New physics?

[PRD 109 (2024) 052009] [PRL 132 (2024) 131801]
¢ |s effect from long-distance charm loop [JHEP 09 (2024) 026]

fully accounted for? 10¢ T
" LHCb 8. 4fb‘
10% + Daa T
250 —— Total 4
E YU —— Signal
< 200 B s 3
€ 3 1 particle nonlocal
=150 amplitudes 3
— = __. 2 particle nonlocal
c c = 100 F b g
b S g
S sof
=]
g
ef  »SM | ncEé , »NP © o
Cg =Cq " +Cq +Cy :
1 1 1 1 1

. . . . 0.0 2.5 5.0 75 100 125 150 175
e Fit long-distance physics in the data? 4 1GeVcd)

® Unaccounted for long-distance effects

under debate - triangles?
[EPJC 85 (2025) 1221]
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https://link.springer.com/article/10.1140/epjc/s10052-025-14973-6
https://doi.org/10.1103/PhysRevD.109.052009
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.131801
https://link.springer.com/article/10.1007/JHEP09(2024)026

This new measurement

B® — K*®u* ™ angular observables in bins of g
For the first time:
e Extract differential BF with angular observables
® Assessed correlation vital for Wilson coefficient fits

Consider effect of lepton masses on the angular distribution

® Effect not confined to very low q°!
® Determine the full basis of CP-asymmetries with the CP-averaged observables
® Assess the correlation between them all

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

Finer binning scheme
® Shape information important to probe long-distance effects

Furthermore:

® Double the data set — more precision

BY - K*Outp~ 10 February 2026
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The B? — K*ut ™ decay

P — V{10 - 3 decay angles Q = [cos B, cos Oy, 8], > = m(£T¢7)?, m(Kta™)
P=8B" V=K70892), K" Kr"

P -wave

/K* (892)
K*W T
\,K*(1430)_/‘

Ki(700)  S-wave
NR
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Differential rate: B® — K*ut ™

———
For a B, write down the angular decay rate
from conservation of angular momentum

5 ® Sum of q2—dependent J; and angular
d rp . . =
FPCT coefficients £;(Q)
dg MKx ® Identical for B®, J; — J;
9 in?6 20 -
64r [Jissin” O + i cos” O ® Normalise by the P-wave decay rate 'p
+(Jog sin Oy + Jo. cos? By ) cos 26, ST
+J5sin? 0 sin® 0, cos 2¢ + Jj sin 20, sin 26, cos ¢ =
N P Fp+Tp
~+J5 sin 26 sin B, cos ¢ + Jgg sin“ B¢ cos 6,
+J75in 20 sin 0, sin ¢ + Jg sin 20 sin 20, sin ¢ ® Or take difference for angular

+Jg sin® O sin” B, sin 2¢] IBWp(myc, )| CP-asymmetries B
Ji—
Fp+Tp

i
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Differential rate: B® — K*ut ™

d°Tp B We measure S; and A; — observables.

dq?dQdmy., Compare to theory predictions.
® Bin in q2
® The J; are combinations of amplitudes
P o AT AT AR A,
+J3sin” By sin® 0, cos 2¢ + J, sin 20, sin 260, cos ¢ I o . ] )

) . 5 ® Describing the spin configuration of
+Js5 sin 26 sin 6, cos ¢ + Jg, sin” B¢ cos B, the K*® and ¢* ¢~ systems

~+J7sin 26 sin B, sin ¢ + Jg sin 20 sin 20, sin ¢
+Jg sin” O sin” 0, sin 26| [BWp(myc.) |

64% [Jls sin2 HK + ch COS2 GK
+(Jos sin Oy + Jo. cos? 0y ) cos 26,

® The amplitudes are q2 dependent
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Observables

FFs FFs
, PN ~ 2myM PR M
AR =1 { 162 G) ¥ (ot Go)) (@) + 23 2 (G = G () - 16712 () ]}
q —— mp ~——
WCs WCs non—local

® Theory can calculate the SM WCs precisely
® Theory attempts to calculate local FFs (LCSR and lattice)
® Theory attempts to calculate non-local FFs (LCSR)

Construct optimised observables that cancel theory uncertainties

53,65,9 54,5,7,8

P12z~ —% Piseg ~ ———ie
1<y 52 IEEAA] _52$S2C
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Differential rate: B® — Kt putu™

d5r 1 n 9 ~ ,
3 ==(1-Tg)— S — A)G(Q)|BWp(myc.
dq2demK7r r+r ( S)647r Z( ) ()] p(Mkx)l
1 ~ " R
too D (S AEQIBWs (i)
lac,2ac
! A 3 *
fs = 2513 — 752‘3 +877r 1bc§ S5Re/Im [( — ANE(QBWs(my ) BWp(mk.) ]

e Fit differential rate to data, extract S; (or optimised P( )) Si A A

® S, 5, — CP-average, A;, A; — CP-asymmetry, 5;, A, — S-wave/interference
[ ]
e NEW: m(K+7T_) explicitly included in the angular rate
® |Interference observables — real and imaginary parts [JHEP 12 (2021) 085]
® NEW: Full set of angular CP asymmetries, A; to describe the angular rate
® Require an extended term for difference in rates between B® and B°®
— measure the CP-average BF at the same time
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https://link.springer.com/article/10.1007/JHEP12(2021)085

Lepton mass

If m, = 0 or q2 >> mg, and no scalar or tensor
amplitudes:

® Observables are related, e.g.

Si=-5 51 =3S;

Relation broken, even for q2 ~ 3GeV?

NEW: Account for effects of lepton mass
° q2 < 1GeV?: always massive muons
q2 > 1GeV?2:

® Nominal: Fit S; and S5, fix S; = 355

® Alternative: Massiv2e muons for P-wave
observables in all g

® Most model-independent - scalar or
tensor amplitudes

B 5 KOt

[EPJC 82 (2022) 569]

55

—
bo o
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https://link.springer.com/article/10.1140/epjc/s10052-022-10177-4

Lepton mass

If m, = 0 or q2 >> mg, and no scalar or tensor
amplitudes:

® Observables are related, e.g.
Si=-5 Si =355

Relation broken, even for q2 ~ 3GeV?

NEW: Account for effects of lepton mass
° q2 < 1GeV?: always massive muons
q2 > 1GeV?:
® Nominal: Fit S and S5, fix S; = 355
® Alternative: Massive muons for P-wave
observables in all q2

® Most model-independent - scalar or
tensor amplitudes

B 5 KOt

[EPJC 82 (2022) 569]

S
353
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https://link.springer.com/article/10.1140/epjc/s10052-022-10177-4

L& % o -
Doy +' % CERN Riéye
S 3

10 February 202



T

 LHCb 2016
= 12.7 MeV/c?

0
3000

3050

3100 3150
m(uu) [MeV/c?]

Magnet RICH2 M\
T3

ECAL
SPD/PS

/

Efficiency ‘

H

L4F E
ob E b s © P ALK-m>0
* = ALLK-m>5
e e S E
Eo- -
08F K—K - e
E- -~
0.6 ~ 3
04F T 3
1K =3
0.2F M-D-q- E
e ey 10°
o 20 40 60 80 100
Momentum (MeV/c)
v \
M2
y

10 February 2026

22 / 50



Data sample

Integrated Recorded Luminosity (1/fb)

LHCb Integrated Recorded Luminosity in pp, 2010-2018

= [ = 2018(65Tevi:218/ ania
2.2 . 2017 (6.5+2.51 TeV): 1.71 fb + 0.10 /b evTY 201 4
2 E | » 2016 (6.5 TeV): 1671 ‘f s
E 2015 (6.5 TeV): 0.33 b i
18F [« 2o1z40Tevi:208/ ‘,;016/ 2017
16 & « 2011 (3.5 TeV): 1.1 o I " /
B 2010 (3.5 TeV): 0.04 /fb # r
E v,
14F
12 / {' /- 2011
) I/
08 L
“ 77
06 //
0.4f
0ok 1
T .—0—!.‘/ :
q\/lar May Jul Sep Nov

Month of year

B 5 KOt

e 2011 + 2012: 3fb™ !, 7-8 TeV

e 2016: 1.6fb L, 13 TeV

e 2017+2018: 3.8fb !,
13 TeV

Note: A complete re-analysis
® New analysis strategy

® Re-optimised selections

10 February 2026
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The fit

5
5D unbinned, maximum likelihood fit in bins of g*: B
e m(K 7~ p" 1) discriminates signal and E %lf{ 138 "
background et Tt i B TR E

* 3 decay angles and m(K"7") - angular
observables
® Up to 25 CP-average

=
5388883

® Up to 25 CP-asymmetry — 50 total B; ) :
e Data split into B® and B® and fit simultaneously T R .
e Extended terms — q2—integrated CP-average BF 5 1 %

relative to normalisation mode

® Integrate angular decay-rate x angular efficiency
for model independence

nnnnn

=
8l g
Gevier)

Candidtes| 013

53858838

e Background shape determined in fit

° miK ") [Gevic?)
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Goodness-of-fit

4007 LHCb 8.4fb~*
14.0 < ¢* < 6.0GeV?/ct
p-value = 21.5 %

— scudodata We are confident the 5D fit is a
— data it good description of the data in
each q2 bin
® 5D unbinned goodness-of-fit
using BDTs [arXiv:1612.07186]
and point-to-point disimilarity
[JINST 5 (2010) P09004]
® Compare pseudodata from
the fit model with the real
data

| , , , ® Same approach as for the
042 044 046 048 050 052 054 056 0.58 .
ROC score acceptance functions
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https://arxiv.org/abs/1612.07186
https://iopscience.iop.org/article/10.1088/1748-0221/5/09/P09004

Observable check [JHEP 12 (2021) 085]
E.g. relation Il

2 o ‘

0= +1—262Fs(16J§s —4J2 — B2JE, — 4J2) — 20 [—2(B% J6s S50 Shs — B2 J9 55555,
+4.J9559 %5 + B J655545%65) + 4555 (J3 + 2J5) + B7S63(2J2s — J3) ,
2qr2 72 /82 —1_ 4mj

+/8 SS4(J3 + 2J2s) + 4555 (2J2s - J3)] = ?

LHCb 84fb!
4.0 < ¢* < 6.0 GeV?/c!

® 6 relations between observables check 1000 < <60
p-value = 89.0%

analysis procedure
® Take product of 6 to form a figure of 8001

merit Bl pseudodata

6001 N
® Exact at any point in q2— approximate — data fit

when integrated 4001

® Constructed from amplitudes — NP 2001
agnostic (ignoring scalar or tensors)

04

106 5 5102 107 100
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Results highlights

Prediction Experiment

The Ashes 2010: 'mstickingwithas5-0 ~ The Ashes 2010-11: England wrap up
Aussie win, says Glenn McGrath series win over Australiain style

Guardian, 17 November 2010 Guardian, 7 January 2011

HEPData

[https://www.hepdata.net/]

*0 4+ =
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https://www.hepdata.net/

Branching fraction

BSZ:
[arXiv:1810.08132]
[JHEP 08 (2016) 098]
GRvDV:

[EPJC 82 (2022) 569]
[JHEP 09 (2022) 133]
ABCDMN:

[EPJC 83 (2023) 648]

° 3—32 remains consistently below
q

—
LHCb 8.4 fb™

[T SM from FLAVIO (BSZ:2015)
B2l SM from EOS (GRvDV:2022)

!
i

= theory prediction
N R R ® Experimental results
S 10 15 ) dominated by normalisation
o? [Geveicy BF uncertainty

® Theory uncertainties significant
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https://arxiv.org/abs/1810.08132
https://link.springer.com/article/10.1140/epjc/s10052-022-10177-4
https://doi.org/10.1007/jhep09(2022)133
https://link.springer.com/article/10.1140/epjc/s10052-023-11824-0

CP-average observables

m — 7T T T T T

———— . - EE—— .

< os- A e I LHCb 8.4 fb™ ]

3 2} - - == 7] sM from ABCDMN: 2024 1

- ] = S + 0.5pH+ B8] SM from EOS (GRVDV:2022)

[ f = :

0 | OF ]

B | i ]

o LHCb8.4fb™ | o5 @ R

| [0 SM from FLAVIO (BSZ:2015) | T = 1

| BE8] SM from EOS (GRVDV:2022) - S = .

oe— -1 N R 1o P R
0% 5 10 15 0 5 10 15

o? [GeV?cy P [GeVIc

e Discrepancy between experiment and theory in Agg and Pg increases
e P} tension in 4.0 < g° < 6.0GeV%/c* now 2.7¢
e Agg tension in 4.0 < g> < 6.0 GeV?/c* now 1.9¢
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CP-average observables - half-sized q2 bins

<E'E

L = EEI—IH i
= A
LHCb8.4fb™ 1

[ SM from FLAVIO (BSZ:2015) |
B2 SM from EOS (GRvDV:2022)

I

5 10 15
? [GeVH

W
04

— T

LHCb 8.4 fb
[T SM from FLAVIO (BSZ:2015)

B2 SM from EOS (GRvDV:2022)

o
[&)]

® Consistent results with the nominal sized bins

° ;qz, Arg, S; below predictions, S5 above

%0+

B~>K,u,,u,

10 February 2026

15
? [GeVEHc
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CP-average observables

© — T T ] B — T T ]
T LHCb8.4fb™ 1 o 0.4 LHCb8.4fb™ .
i [ SM from ABCDMN:2024 1 r [ SM from FLAVIO (BSZ:2015) |
0.5 BB SM from EOS (GRVDV:2022) | 02} [ S from EOS (GRvDV:2022)
= : o3 2
FEA ] B II*E' R ]
E -02f ]
i ] —04 ]

i el S R ] L Ll I S I .

0 5 10 15 0 5 10 15

? [GeVH A Q?[GeVcy

* P; (S;) consistently below predictions
° S, ~Im [A(%Aﬁ* - A(’,?Af*}
® No single bin has a significant discrepancy
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CP-average observables - massive
o 05~ LHCb8.4fb™ - i 0.4 LHCb8.4fb™ ]
B I:l SM from FLAVIO (BSZ:2015) - L I:l SM from FLAVIO (BSZ:2015) ]
- BB SM from EOS (GRVDV:2022) | 0.2 R SM from EOS (GRVDV:2022)
F = |—I—|—I; B ]
iw 1 NN H 1 -
0 i T 1
I -02 .
? o4 i
_O.E L | L | TR L | L L L L L L L | L L L L | TR L | L L L
0 5 10 15 0 5 10 15
2 [GeVacd 2 [GeVicA

e First extraction of S; and Sg across all 7.

® S¢ consistent with 0 in all bins — no sign of NP tensor or scalar amplitudes

B® - K

%0+

AT
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CP-average observables - massive

From the ‘fully massive’ fit:
® First measurement of Sy - here with no
assumptions on the P-wave observables

° In1.1< ¢” <25GeV?/c* our results
find Sy = —S;5 differ ~ 1.70

The remaining CP-average P-wave observables (S5, S5, S;, Sg, Sg) consistent with SM

expectations in all fit configurations

B® — K

123

0+ -
T

——
- LHCb 8.4 fb™ 1
1- [ SM from FLAVIO (BSZ:2015) ]
| B2 SM from EOS (GRVDV:2022) |
s ]
=
@ PR
F 5 & ]
- >> 3 .
0 L L | L

0 10 15

o? [GeVZcd]
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CP-average observables - S-wave

«» 0.

T T ; T o ;

o LHCb8.4fb W od- _+HJa LHCDBA4fL! Ry LHCb8.4 b E
F 02 3 B 02~ 3
ot ] %‘ HHg KR A T

01~ = B oF ] 1 H
: S TRe < B i
5 @ e i -02f @ - B -0.2F N ]
& 5 g ] i s 8 i 5 g
f = ] -4 S = B -04f = ]
_0.17 L L L L L L L | L L L L
0 5 10 15 0 5 10 15 0 5 10 15
q? [GeVvZc] ? [Gevc q? [GeVvZci]
£ER T T ] 3 r T T T ] £ r T T T ]

W o4 LHCb 84 fb* B & [ LHCh 8.4 b B gl 04 LHCb 84 fb* E

02f B 0.2:— ] 0.2:— ]
ECIOENS S RS JE S S 1 Mdeat T AN TR S
- S s 3 -0l s > ] Yy S s 3

0 5 [ 15 0 5 10 5 0 5 0 15
q? [GeVvZc] ? [Gevcq q? [GeVvZc]

e New determination of Fs as a function of g%, 745.9 < m(K 7)< 1095.9 MeV/c?

® First publication of interference observables, split into real and imaginary parts

B 5 KOt
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CP-asymmetry observables

o 04 . 5p 04 : 04 .

< [ LHCb8.4fb™ 1< LHCb8.4fb™ ] [ LHCb8.4fb™ ]
F :] SM from FLAVIO (BSZ:2015) - :] SM from FLAVIO (BSZ:2015) - F :] SM from FLAVIO (BSZ:2015) -
02~ BEZ8 SM from EOS (GRVDV:2022) | 02 BE8] SM from EOS (GRVDV:2022) | 02~ BE8 SM from EOS (GRVDV:2022) |
GE{-‘ T T [ o] T o [ ] HEH 1 o T g (== = 1
[ '_I_| + L b= ] Bl o == == ] = 3 e e i = |
-02- N -02 J -02- N
-0.4 L L L ] 04 L L L ] -04 C L L ]

0% 10 15 04 5 10 15 0% 10 15
? [GeVvZc] q? [GeVc] q? [GeVv3cd

+ 04 : 04 : 04 .

< LHCb 8.4 fb™ ] < LHCb 8.4 fb™ ] < [ LHCb8.4fb™ ]
E [ SM from FLAVIO (BSZ:2015) -| [ SM from FLAVIO (BSZ:2015) -| L [ SM from FLAVIO (BSZ:2015) -|
02~ .-I-. B8] M from EOS (GRVDV:2022) | 02 B8 SV from EOS (GRVDV:2022) | 0 B M from EOS (GRVDV:2022) |
o T AR 9 T o T A
L ] ] [ ]
-02- N -02) ] -02F N
_O.A7 L L 1 -0.4 L L L ] _0_,17 L L ]

0 10 15 5 10 15 0 10 15
? [GeVvZc] 2 [GeVc] 2 [GeV2cd

No significant CP-asymmetry
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Comparison with previous result

Compare new nominal (including extra parameters) with old:

|

T} — T T T T T

D.N ) ) ) ) ) ) ] ) ) ) -D_ 1, —
0.5~ T L LHCb 8.4 fb™ ]
= [77] sM from ABCDMN:2024 1
0.5 B3 SM from EOS (GRvDV:2022) —
E @ —+ LHCb84fb* ]
- —+ LHCb4.7fb™* ]
Ci —+- CMS140fb* i
0 = L ]
LHCb84fb" - ]
[T sM from ABCDMN:2024 od @ ]
B3] SM from EOS (GRvDV:2022) BN ) —
—— LHCb84fb! r %ﬂq l—f-z—i:l%_:
—#- LHCb4.7fb™* i I 1
—+ CMS140fb? 1 ]
—op—th A R S U B S -
0 5 10 15 0 5 10 15
2 [GeVacd 2 [GeVZcd

® This is a re-analysis - the 8.4fb " results supersede the previous

* New results consistent with previous LHCb measurement (4.7 fb™ ') and with most
recent CMS measurement (140 fb™ ')
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. . [EPJC 82 (2022) 569]
Wilson coefficients [arXiv:1810.08132]

LHCb B® = K* 1" 1i™ only fit for Cy with EOS and flavio

® Precise numbers depend on how the fit is set up
® Treatment of non-local effects — significant debate in the community

® These are illustrative!
Angular observables and (‘11—82:
q

Significance: 4.00 Significance: 4.1
—— LHCb 4.7 fb™' --- LHCb4.7fb"
. -1
20/ — LHCb8.4fb" o] T LHCDb 8.4 fb
e}
‘g 15 Q 607
: g
810 ) 404
Q
g
<
204
0.5
ol
0.0
-2.0 -15 -10 —0.5 0.0 0.5 1.0 15 2.0 —2.0 —15 -1.0 —0.5 0.0 0.5 1.0 1.5 2.0
ARe(Cy) ARe(Cy)
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https://arxiv.org/abs/1810.08132
https://link.springer.com/article/10.1140/epjc/s10052-022-10177-4

The future

upgrade 1 installation you are here
A/

[ 2021 [ 2022 [ 2025 | 2026 [ 2027 | 2028 2029
J[FIMAIM 3]3]AIS|OIND AM3] [3[AS[OIN[D{ 3 ON[DJ[F] AS[OIN[D] 3[F] QN[O J[F] A

Long Shutdown 3 (LS3)

| J

[ 2030 [ 2031 [ 2032
3] 3] 3[FMAM 1 3]A[S|O]N[D| 3[FiMAIM 3] J[F|
Run 4

upgrade 2 installation

| 2041
LHCb v1:
Shutdown/Technical stop
| prownspivses -2010-2012 - Run 1, 7/8 TeV
=] Gommizsonng with eom - 2015-2018 - Run 2, 13 TeV

Last update: November 24
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The future

Integrated Recorded Luminosity (fo™)

10

— 2025 (13.6 TeV): 6.58 fb'
— 2024 (13.6 TeV): 9.56 [
— 2023 (13.6 TeV): 0.37 b

2022 (13.6 TeV): 0.82 fo™"'

(
(
—2018 (13 TeV): 2.19 fo™!
—2017 (13 TeV): 1.71 fo™'

2016 (13 TeV): 1.67 fb”!
—2012 (8 TeV): 2.08 fb™'
—2011 (7 TeV): 1.11 fb

May Jul

Nov
Month of the year

—0.6

-0.7

-0.8

® The upgraded detector is performing excellently

B~>K,u,,u,

%0+

Preliminary SM from flavio (BSZ:2015)
SM from E0S (GRvDV:2022)
4 PRL 125 (2020) 011802
¢ LHCb-PAPER-2025-041
4 arXivi2503.24346
I -
Upgrade 1 Upgrade 11
4<q®<6GeV?/ct
47 84 50 300

Lin [fb ! ]

10 February 2026

Initial studies of new data show excellent mass resolution and background suppression
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Conclusion

[arXiv:2510.13716] (submitted to PRL)

e New study of the FCNC decay B® — K**4 "1~ with the LHCb Run 1 and Run 2
data sets

e Several innovations and new approaches in this analysis

e 4B oytracted with the angular observables

FZII set of CP-asymmetries

First consideration of the effect of the muon mass on the angular distribution
New binning scheme for finer q2 determination of the observables

Full set of P- and S-wave interference observables presented for the first time

e Unprecedented precision

® The discrepancies with theory predictions remain and the significances have
increased
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https://arxiv.org/abs/2510.13716

BONUS ROUND
b— st~

[arXiv:2510.13716]
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https://arxiv.org/abs/2510.13716

R(D) — R(D")

R(D*)

[HFLAV]
Tt
(%) +
R(D(*)) _ B(B— D/17v,) 5
B(B — D™ yuty,) W T
C
04 [ ey I B 7% ) S 4
HFLAV ] T
_ ]
0.35— -
¥ ] HT Vr
C ] C
03 =
: z s
025 - / Vr
r LHCb Belle I ]
0.2:— 4 HFLAV SM Prediction R(D) = 0.347 % 0.025, —: - &

R(D) = 0.296 + 0.004 R(D™) = 028820 01,
R(D*) = 0.254 +0.005 p=-0.39
P(x%) =41%
PR I T T SR SR NN TR TR R T AN T S S MR
0.2 0.3 0.4 05
%0+

B~>K,u,,u,
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T-rrific penguins

[EPJC 83 (2023) 153]
[PRL 120 (2018) 181802]

What if the NP for R(D™) is in
the EW penguins? It couples to 7
leptons:

G =cM-n
Clg =Cro' + A

A ~ 100 shift in WC from NP that
explains R(D™)

B(b — ST+T_)SM ~ 1077

103 4

} R(D(*>)

& [ N e

T 104 B— Krtr—

% Il B Kt 1
B gt

10704
095 100 105 110 115 120 125
R(D(*))exp/R(D(*))SM
BY — K*Outp~ 10 February 2026 43 / 50


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.120.181802
https://link.springer.com/article/10.1140/epjc/s10052-023-11304-5

T-rrific penguins [arXiv:2510.13716]
BY— K0t ket
LHCb search for B® — K™7 7"+~ and — /S
Bg — K+K_7'+7-_; 7 flight distance +/
e 5.4fb~! Run 2 data set — «
e Reconstruct both = via 7+ —s H+V;ﬁ7 U SERRE woje

® Train a multiclass BDT to separate
signal and principal backgrounds
e Fit BDT classifier output to search for
signal
® Bin in dihadron mass
® Split into resonance and NR regions

B® - K

——
792 <migeer- <992 MeV/c?
[}

Candidates

[T T[T T T[T T [ TT T[T

Lo b b b b b

LHCb
5.4 !

I

0.8 1.0
BDT output

Data

Total fit

SM prediction x10*
Semileptonic
Combinatorial
Misidentified
Signal

10 February 2026 44 / 50


https://arxiv.org/abs/2510.13716

T-rrific penguins [arXiv:2510.13716]

No signal seen in either mode, in any m(hyhy) region, — set limits:

jl.(l |||]||||]||||]||||]||||]||||]||||]|7 il.O L e L LA S B B p
O osk \ LHCbH — Expected CLg ] &) 08 A‘\\ LHCH — Expected CLy ]
E \\\ 5.4 ﬂ) === Observed CLg 7 B \\ 5.4 ﬂ)’l === Observed CLg .
0.6 :—— \\ Expected CLg + 1o { 0.6 E_ N Expected CLg + 1o 5
r \\ Expected CLy £ 20 7 r \\\ Expected CLy £20 J
04— ) . —] 04— \ 5
o AN 792 < Mg < 992 MeV/c? 3] F \ 980 < my+g- < 1060 MeV/c? 7
0.2F S . 3 0.2F N -
O_O'T'l'l'l' i B £2o] o o iy i A o B 0.0 i w—— &= S=cg--T-—t--7--p--p-—b--—-m—
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 0 2 4 6 8
BB - Kt rtr7)[107 BB? —» K*K-rt77)[1071]

B(B® - K*7"77) < 2.8(2.5) x 107*@95(90)%CL,
B(BY? = ¢rt77) < 4.7(4.1) x 107*@95(90)%CL,
Limits also recast to A, B(Bg — K_7T+T+T_)
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T-rrific penguins [arXiv:2510.13716]

e Limiton B® » K%+  order P Belle I1 PRL 135 (2025) 151801 ___________
of magnitude better than 10-3 ] Belle TT CKM 2025
recent Belle Il
[PRL 135 (2025) 151801] SRR N RN S —
* A type of decay LHCb not & - LHCharXiv:251003706 o
expected to be competitive 5 R(DY)
in! i 10+ B s Kt
® Only Run 2, only single tau g B B Kt
decay mode Bt
® Recent Belle Il
B(B— KTt )<87x10"" 105
also encouraging 095 100 105 110 115 120 125
[N. Rout @ CKM] R(DW)ee /R(D())SM

Much more to come from Belle Il and LHCb
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https://arxiv.org/abs/2504.10042
https://indico.cern.ch/event/1440982/contributions/6567368/attachments/3136872/5566272/CKM_Ktt_NR_v3.pdf
https://arxiv.org/abs/2510.13716

Conclusions

[arXiv:2512.18053]
[arXiv:2510.13716]

® Two new searches for NP with electroweak penguin decays

e For B — K™% ;i™ alone the tension with the SM is ~ 4o
® New limits on NP weak phase, tensor, scalar amplitudes
® Better q2 determination of the observables
® Unprecedented precision
e First LHCb searches for b — st 7~ decays
® World's best ||m|t for B® — K*O tr
® First limits for B® - K n 717~ and BY — K"K~ 777 across all m(hyh,)

Much more to come from precision studies of electroweak penguin decays

BY - K*Outp~ 10 February 2026
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The End
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New physics?

[PRD 109 (2024) 052009] [PRL 132 (2024) 131801]
® |s effect from long-distance charm loop  [JHEP 09 (2024) 026]

fully accounted for? 10¢
104 -

LHCb84ﬂJ‘
« Data

~250 —— Total ]
4 % —— Signal
o —— Background ]
S 200 Local amplitudes
4 1 particle nonlocal
= 150 amplitudes ]
c c ____ 2 particle nonlocal
amplitudes
c z 100 Interference 3
b s

2
<

P

2

] -
2 S0 %
)

£

<

O

\
¢
)

et =cgM"+ o5t + e

. . L 00 25 T30 95 oo 125 iso i7s
¢ Fit long-distance physics in the data? 2 [GeVic?]

® Unaccounted for long-distance effects
under debate [arXiv:2507.17824]
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https://arxiv.org/abs/2507.17824
https://doi.org/10.1103/PhysRevD.109.052009
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.131801
https://link.springer.com/article/10.1007/JHEP09(2024)026

Acceptance function

Model detector acceptance and selection effects with an acceptance function:

Normalised acceptance

® Derived from large samples of calibrated simulation

® Use Legendre polynomials for an analytic function
® Polynomial orders determined with a 5D, unbinned, BDT GoF test [arXiv:1612.07186]

S 2 2
(2, mgr,q°) = E CijiamLi(q”)L;(cos 0¢) L1 (cos O ) L1(0) L (M)
ijklm

g T g L 8
3 g 153
? 1y §‘ o8- B E‘
2 o 8 g o
i § ost 1 B
7 08 3 g
£ £ oaf 1 E
5 o4 5 5

| z z =4

02fF 0.06<cP<1.20 Gevct 02F 0.06<cP<1.20 Gev/ct 021§ 9<ge<19.1 Gev2ct ] 02 0.9<62<19.1 Gev?ct B
LHCbSmu\amn 2017+2018 Bu LHCbSmu\awon 2017+20].B ESu LHChSmu\a\cn 2017+2018 ESO LHChSmula\cn 2017+2018 BO

2 08-06-04-02 0 02 04 06 08 1
cosf,

.
21 05-06-04-02 0 02 04 08 08 1
cosfy

2 05-06-04-02 002 04 08 08 1
cosf,

*0 4

B - K pp

-1 —05 06 04 02 D 02 04 06 OB 1
(3
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2 :
q- and my.. regions

° q2 binning as in previous analysis

iterations [EPJC 82 (2022) 569]
Exclude $(1020), Jji», 1(25) el
® 8 bins ~ 1.5 — 2GeV?/c*
® 2 wide bins
[ ]

0.1

e NEW: 16 half-sized g bins £
® Better resolution of q2 dependence of \
observables ah o =0
® Select 745.9 < my,, < 1095.9 MeV/c? n i

® Larger than in previous analysis T
iterations ¢ [GeVE/cY]
® Better precision on S-wave and
interference observables
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https://link.springer.com/article/10.1140/epjc/s10052-022-10177-4

2 :
q- and my.. regions

o 2 binni . . Ivsi
g~ binning as in previous analysis

iterations

® Exclude ¢(1020), J/, ©(2S) —
® 8 bins ~ 1.5 — 2GeV?/c* — oo
® 2 wide bins )
Y 10

 NEW: 16 half-sized g° bins T ]
® Better resolution of q2 dependence of =

observables )
® Select 745.9 < my, < 1095.9 MeV/c?

® Larger than in previous analysis
iterations

® Better precision on S-wave and
interference observables

0.7 0.8 0.9 1.0 11 1.2
m(K*n7) [GeV/e?]
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Normalisation mode

BE normalisation: BO N K+7T7J/'¢ 200 1.2 GeV?/c* < MA(K ) < 2.05 GeV?/c*
® Exotic resonances in the J/iym spectrum 2 180;'\/IOdeI without Tz, (4430)
XOTI | s u q E .
| _ . " pectrt $ 1o Model with Tca(4430)H
¢ Disentangling pure B® — K™~ J/i) requires a % 140 .
dedicated amplitude analysis S 120
We provide an estimate of the normalisation BF for £ 100§ ;
use in further analysis: o 80f| 7
o Take the Belle B° — K*7~ Ji) amplitudes o
[PRD 90 (2014) 112009] 20
® Estimate fraction of decay in 0

12 14 16 18 20 22
745.9 < my, < 1095.9 MeV/c? MP(Jhym), GeVlct

B(B® — Ktn (Jp — 't 1n7)|745.9 < my,. < 1095.9 MeV/c®) = (4.88 +0.22) x 10>
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.90.112009
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.90.112009

Systematic uncertainties and checks

2 .
NEW: Assessed coherently across all g bins
® A single correlation matrix for all observables in all bins
® E.g. simulation corrections are common to all q2 bins

® Largest o, sources vary by observable and q2 bin
e S-wave and interference observables have larger systematic uncertainties
® Dominant contribution due to form of BWg(my,) in the fit
® Some observables show biases or poor uncertainty estimation (~ 10 — 20% of o)

® Arise from boundaries for PDF to be positive and correlations between fit parameters
® Assessed with pseudo-experiments
® Corrections obtained with a Neyman construction

Cross-checks:
e Check of B(B® — 1/(25)K™®) against PDG [PRD 110 (2024) 030001]
® No dependence on data-taking period or magnet polarity
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.110.030001

Extended term

Each subsample has an extended term in the LH

J PDF(S2, myc )e(Sh, my,|q? )demKW
J PDF (8, myc)e(Sh, mice| g° = 3.0067)dSd ..

N = kag + NJ/w Bj/w

. . . By, . . .
® Fit parameter is the relative CP-averaged BF, Bj/li , with By, integrated over the bin

width

® By separately normalising the B° and B° samples the q2—independent detection and
production asymmetries are are taken care of
o q2—dependent effects are assigned as systematic uncertainties
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Differential rate: P-wave B® — K*utp™

a'rp 9

—_— Jiosin® 0, + Jy. cos® 0
dqdede 64 [ls K 1c K

+(Jos sin? 0 + J5 cos HK) cos 26,
+J; sin? % sin’ 0, cos2¢p + Jysin 20 sin 26, cos ¢
+J5 sin 20 sin 0, cos ¢ + Jgs sin’ 0y cos b,
+J7sin 20/ sin 0, sin ¢ + Jg sin 20, sin 20, sin ¢
+Jg sin” B sin” 0, sin 20| IBWp(my,)|?

4m
5= (1_ q€> []AOI + ]A0| — 8(|Aoe|* + |A|IL‘ )

AO ~ f(C (1) Cg(/), Clo(/

B° — k* ,u, TuT 10 February 2026
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Differential rate: P-wave B® — K*utp™

Integrate over €, % —Ip:

3 1 Ji+J;
1=>(5+25)— (5 +25 Si=——
4( 1 1) 4( 2 2) i rP + rP
rP - rP 3, ¢ s 1 ¢ s Ji - J_I
v = P = VAT 2AD — A +29) =
Construct theory-optimised observables:
53,659 545,78
P23 =N; 5255 Pyss = N;W
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*0 4+ —

Differential rate: S-wave B’ — K [T

d*r

dq?dSidmy.,

i

et

R d'r
- (1 - rs) —
dq dQ2dmy .
1 &C ~C
o [(35a + 55, c08.0) [ BWs (mic,.)?
+8—Re ([glcb cos Oy + 551 cos B cos 202] BWS(mKﬂ)BW;(mKﬂ.))
™
1

+8—Re ([552 sin 0y sin 20, cos ¢ 4 Sg sin O sin 0, cos (b} BWS(mKW)BW;(mKW))
™

+8izm ([534 sin Oy sin 0, sin & + Sgs sin Oy sin 20, sin ¢>] BWS(mKW)BW;(mKW)N
s
Ji+J; X Ji—=J

~ ~ 2 .
i s = 251Ca - 5553

SRt
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S-wave and interference

Re (S51BWs(mic)BWh(micr)
— ST Re(BWsBW (M) — ngmzm(swszsw;(mm))

® The interference observables have real and imaginary parts - extra observables
® These can be measured

Value of S-wave and interference observables depends on the analysed range of my.
® 745.9 < my, < 10959.9 MeV/c?

BWp(mg,) is a relativistic Breit-Wigner
BWgs(mg,) is a LASS amplitude [NPB 296 (1988) 3]
Both lineshapes normalised in the analysed region [7:** IBW(my,)|Pdmy, =1

min
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https://linkinghub.elsevier.com/retrieve/pii/0550321388900284

Lepton mass

—0.1

4m Rx* 021 -

= AGP + S + = [IA + 2R(AsAT]
—0.3
+5§|A5\2+8(2—ﬁg)’At0|2+8ﬂg|A\|¢|2

r
5
|

=]

3

n 1\;?% [(Aé +AS )Ato} 06

—0.7 1
S5 = =87 |45l + 1AG > — 8(1Al* + 4y, )]

5 —0.8
g2 dme R S e A A
‘L — 2 F[GevH/Y
If m, = 0 or q2 >> mg, and no scalar or tensor amplitudes:
B =1 Sf=-55 S =355 AS = —AS A = 3A5
c c cre/im re/im
Sta=—52 S1p = —3g1
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Fit configurations

Panoply of insights possible - several fit configurations to extract maximum information

with best sensitivity

1.

Partially-massive non-optimised observables,
CP-average only

Partially-massive optimised observables,
CP-average only

Massless, non-optimised observables, with
CP-asymmetries

Massive P-wave, non-optimised observables,
CP-average only

Partially-massive non-optimised observables,
CP-average only, 16 half-sized c;/2 bins

Massless, optimised observables, CP-average only

B — K*O,u,Jr,u,

e Fit S for g° > 1GeV?
® Massive leptons for
q° < 1GeV?

® Best precision on individual

CP-average observables
Si. S5 S35, Ap. S0
St S5, P
s, Ssi’s
q < 1GeVZ:
52, 56 5131 Sc ,re/im

10 February 2026
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Fit configurations

Panoply of insights possible - several fit configurations to extract maximum information

with best sensitivity

1.

Partially-massive non-optimised observables,
CP-average only

Partially-massive optimised observables,
CP-average only

Massless, non-optimised observables, with
CP-asymmetries

Massive P-wave, non-optimised observables,
CP-average only

Partially-massive non-optimised observables,
CP-average only, 16 half-sized q2 bins
Massless, optimised observables, CP-average only

B — K*O,u,Jr,u,

® Massive leptons for
q2 < 1GeV?

® Massless leptons for
q° > 1GeV?

® Sensitivity to CP
asymmetries
S5, S50, Acp, A3, A3 — Ag
Fs, St/ AFS, Asie/m
q° < 1GeVZ:
52, Sﬁy Slay Sc ,re/im
A, A, AL, Ai;e/ ““
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Fit configurations

Panoply of insights possible - several fit configurations to extract maximum information
with best sensitivity

1.

Partially-massive non-optimised observables,
CP-average only

Partially-massive optimised observables,
CP-average only

Massless, non-optimised observables, with
CP-asymmetries

Massive P-wave, non-optimised observables,
CP-average only

Partially-massive non-optimised observables,
CP-average only, 16 half-sized q2 bins

Massless, optimised observables, CP-average only

B — K*O,u,Jr,u,

® Massive leptons for P- and
S-wave for q2 < 1GeV?

® Massive leptons for
q° > 1GeV?

¢ Sensitivity to scalar or
tensor amplitudes

ST, 5, 55, S5 Sse0. F sy
q2 < 1GeVZ:
52, 56. Slal Sc ,re/im
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Fit configurations

Panoply of insights possible - several fit configurations to extract maximum information
with best sensitivity

1.

Partially-massive non-optimised observables,

CP-average only e Fit S for q2 > 1GeV?

® Massive leptons for
q2 < 1GeV?
¢ Best resolution of q2
dependence of observables
S{. 5. S50, Fs. SHL5
q° < 1GeV?:
S5 S, Sta S

Partially-massive optimised observables,
CP-average only

Massless, non-optimised observables, with
CP-asymmetries

Massive P-wave, non-optimised observables,
CP-average only

Partially-massive non-optimised observables,
CP-average only, 16 half-sized q2 bins

Massless, optimised observables, CP-average only

B — K*O,u,Jr,u, 10 February 2026 13 /19



Fit configurations

Panoply of insights possible - several fit configurations to extract maximum information

with best sensitivity

1. Partially-massive non-optimised observables,

CP-average only

2. Partially-massive optimised observables,

CP-average only

3. Massless, non-optimised observables, with

CP-asymmetries

4. Massive P-wave, non-optimised observables,

CP-average only

5. Partially-massive non-optimised observables,
CP-average only, 16 half-sized ¢ bins

6. Massless, optimised observables, CP-average only

® A palimpsest from
[PRL 125 (2020) 011802]

® Direct comparison with
previous analysis

S5, P
Fs, S&%
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.125.011802

Fit projections
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S 10 S S 50
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B 100 o
& sofF Combinatorial 30
3 oE n
W0E
g% } 10
0 Py o [y o o AR AR, L
5500 5500 700 1 08 06 04 -02 0 02 04 06 08 "I 08 06 04 02 0 02 04 06 08 1
m(K*rpt ) [Mevic?] cos6, 0S8,
9 45F-25< 2 <40Gev¥ct LHCb Prefiminay % 100 T "LHCb Prliminary—
S swf-8%B samt 4 3 84fb* ]
g 3 O 8 E
= ]
Ew 8 E
2 S 6 E
[§) g ]
g0 E
3 E
Y 4
sE ER __
i ! | ! | o .
E E) El 0 T 2 3 075 08 08 09 0% 1 105
@ m(K* 17) [GeV/c?]
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Fit projections
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=250 § Daa g g 70
3 20 — Total fit k] S 60
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g 150 Swave [$} G @
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100
5 20
80 10E 4
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HEPData page

[https://www.hepdata.net/]
Machine readable format - all fit configurations
e Central values and statistical uncertainties from the fit of the data
® Correlation matrix of the statistical uncertainties
e Corrected central values and statistical uncertainties
® Uncertainties of the statistical corrections
® Total systematic uncertainties
® Correlation matrix of the systematic uncertainties

o README for the various labels of the information

BY - K*Outp~ 10 February 2026
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https://www.hepdata.net/

S; and S;

From the fully massive P-wave fit configuration:

—
wof LHCb8.4fb™ 1
i [77] SM from FLAVIO (BSZ:2015) ]|
I B SM from EOS (GRvDV:2022) |
of T ;
L 3 |
N oy

CO ‘ 5 ‘ 10 ‘ 15
o2 [GeVacd]

——
LHCb8.4fb™ 1
[T SM from FLAVIO (BSZ:2015) |
B SM from EOS (GRvDV:2022) |

oY HH i
t I,

o 5 10 15
o? [GeVZcd]

* In the ¢° region 1.1 < ¢° < 4.0GeV?/c* Sf # S5
e This is also true in the fit with only Sy fitted in addition to S5

B® - K

0+ -
T
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S; and S;

Compare S5 (left) fully massive P-wave fit and (right) fully massless fit:

—T—

[ - LHCb8.4fb™ 1
1 [ SM from FLAVIO (BSZ:2015) |
| BB SM from EOS (GRVDV:2022) |
0.5 _
I HH |
0 ‘ ‘ |
0 5 10 15
P [GeVcd

B® - K

LHCb8.4fb™ 1
[ SM from FLAVIO (BSZ:2015) |
BB SM from EOS (GRVDV:2022) |

15
P [GeVicd
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Backgrounds
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F} 200 o . Swave ]
e Combinatorial - random combinations of F Combinatorial
tracks 2100f 3
S 3
° . . g - o ]
Redluced with BDT o 0t . e - 2
® Residual background modelled in fit mK* ny*y‘) [Gevicy]
240 T T T T T
REPoN) 25< <4.0GeVyct LHCb -
3 200 BB’ 8afh?
2 1% & Dda ;
S 140 — Total fit E
) wE o ry P+Swavesigna
E 100 - Swave E
® 80 Combinatorial E
©
g 60 -
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0 5.2 53 54 55 5.6 5.7
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B° K*Ou+;L 10 February 2026 19 /19



Backgrounds
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Backgrounds
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Backgrounds
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