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Introduction

> The absence of direct signs of new physics at the LHC strengthens the importance of
indirect searches via observables that are suppressed in the Standard Model.

» Flavor-changing neutral currents (FCNCs), such as b — st, are sensitive indirect probes
of BSM physics.
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Experimental status

> Long-standing tension in measurements of
branching ratios and angular observables

in decays mediated by b — s£¢:
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Form factors

» Effective description of b — s£¢
decays below the EW scale:
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(Very sensitive to new physics!)
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(Global fits

» The tensions are explainable with a shift in Cy of around 25 % relative to the SM value*

X7 . _ . . .
From B — K*jiu by LHCb: A Sy flavor-universal shifts in Cg
Wilson coefficient best fit pull best fit pull best fit pull (aft er R R )
. . Ko LNk«
Wilson Coefficient results Cosk# —0.7710% 360 | —0.211917 120 | —0.42701% 3.20 —
Co 3.56 +0.28 = 0.18 Cy +0.297922 1.20 | —0.22701] 130 | —0.047315 030 l All
C}O —4.02 £ 0.18 =0.16 O +0.33103: 1.30 | +0.167017 1Ldo | +0.171310 180 2D Hyp. Best fit Pullgy | p-value
Cg 0.28 +0.41 £ 0.12 Chom —0.05701 030 | +0.0410L  0.30 | +0.0273%  0.20 CNP NP —082 017 14 91.9%
C, —009 1 02]. 006 Cbskr — orbspp 0271015 17 0.17t018 1 0.081011 7 ( G > 1ON) ( B ) ) ) 770
10 5 9 =L —0.27 g5 Ll.io| +0.1775755 U0 | —U.US_p.11 o (C(})\LP,Cw) (—0.68, —I—0.0l) 4.2 19.4%
Cor (—1.0+2.6+£1.0)x 10 Ol — _ s ~0.531012 360 | —0.1013%7 140 | —0.1713% 274 (CNP,Co) || (~0.78,4021) | 43 | 20.7%
Chett —0.771031 3.60 —0.781031 3.70 (C&F,Clor“) (—0.76, —0.12) 4.3 20.5%
[JHEP 09 (2024) 026] i 1020908 1.20 10309 120 (Cau,Coe) || (-1.17,-097) | 56 | 40.3%
i i [Eur.Phys.J.C 83 (2023) 7, 648
NP N i :
AC = —0.71 = 0.33 [JHEP 05 (2023) 087, Greljo, Salko, Smolkovic, Stangl] Alguero, Biswas, Capdevila, Descotes-Genon, Matias]
9

(Re CoBM Re CloBSM) ~ (=1.0,4-0.4) Other fits: Hurth, Mahmoudi et al (1705.06274), Geng, Grinstein et
_ ’ _ ’ al (1704.05446), Capdevila, Crivellin et al (1704.05340), Ciuchini et
[Gubernari, Reboud, van Dyk, Virto, 2206.03797] al (2110.10126, 2212.10516), Recent: Hurth et al, 2508.09986

* this assumes we have good theoretical control over the long-distance contributions in the SM
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Form factors

» Matrix element for exclusive modes:

~ GraVEV, . ~ 1 | :
AB - METC™) = [(Cg Cyie + Cy CrfysO) M| 5y, Prb| B) ——CyHe (2im,C{M | 56,,4"Prb | B) + ?/ﬂ)]

V2m 1

Local form factors Horgan et al, 1310.3722, 1501.00367
] _ 0 7 Bailey et al, 1509.06235
» Lattice QCD: at high g~ and more recently, also at low g~. Bouchard et al, 1306.2384
Uncertainties are small (few % for B — K) and reducible; Bharucha, Straub, Zwicky, 1503.05534

Parrott et al, 2207.12468

» Light-cone sum rules: 10 — 20 % errors, not reducible below sharucha, Straub, Zwicky, 1503.05534
a certain threshold. Gubernari et al, 1811.00983

. . : 2
’ .
Combination in the whole g~ range: Gubernari, Reboud, van Dyk, Virto, 2011.09813, 2305.06301
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Non-local form factors

GLaVEV 1
AB —> METET) = s "t [(C9 cyre + Coy CytysC)(M | s;/ﬂPLb\B) — —f}/“f (2im,C(M | 50,,9"Pgb | B) + Z )]

\/En q°
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Non-local form factors MB— HLO) | =—1i " 1| d e (H, | TS ), ), CO(0)}|B)
i=1,6

matrix elements of the

only O, O, give a significant contribution
four-quark operators y©p,,t o g

(SLVﬂ L)(E rib;) O, = (SLJ/,,tCL)(CL}’ by)

» The (regular for qz — () contributions of the non-local matrix elements of the four-quark operators
can be effectively taken into account by a shift in Cj:

) mj A + o
MB ~ HOle, = | 8+ 35 (H, £*¢~| 0, | B)

2 M 2 NP
C9 — CS (q ) — Cgs + Aé(é] ) + C9 Long-Distance or New Physics?
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Non-local form factors

There is no doubt that the tension with the data could be well described by a
shift in Cy of ©(25%) with respect to the SM value

BUT

this shift could come from an inaccurate description of the non-local
matrix elements
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Non-local form factors

The correlator in Jd4x e'P(H VA j;“m(x), Z C.0.(0)} | B) receives two kinds of contributions:
i=1,6

Pictures from [Ciuchini,
Fedele, Franco, Paul,
Silvestrini, Valli, 2212.10516]

~ Studied with light-cone sum rules for q2 < 4m§ + dispersion Khodjamirian, Mannel, Pivovaroy,
_ ) Wang, 1006.4945, 1211.0234
relations to extend to larger values of g

_ _ 0 | _ Bobeth, Chrzaszcz, van Dyk, Virto, 1707.07305,
~ Also using negative g~ region to further constrain Chrzaszcz et al, 1805.06378

> Unitarity bounds Gubernari, van Dyk, Virto, 2011.09813
~ Small effect in the large-recoil region Gubernari, Reboud, van Dyk, Virto, 2206.03797, Mahajan, Mishra 2409.00181
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Rescattering contributions: triangle topology

> Rescattering of a pair of charmed and charmed-strange mesons.

> Doubts about the use of dispersive methods (anomalous thresholds, see Mutke,
Hoferichter, Kubis JHEP 07 (2024) 276, Gopal, Gubernari Phys.Rev.D 111 (2025) 3).

» Suggestion that these effects could mimic short-distance physics.

» Parametrization that includes anomalous thresholds: Gopal, Gubernari 2412.04388

> Some progress in lattice! Frezzotti et al, 2508.03655

See talk
by Simon!
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Model for charm rescattering

» We look at the simplest decay mode, BY — K%¢¢.

> Model in terms of hadronic degrees of freedom.

» We use data for the B vertex, heavy-hadron chiral perturbation theory
(HHChPT) combined with QED for the remaining vertices.

» We obtain an accurate description in the low recoil (or high qz) limit; we

extrapolate to the whole kinematical region introducing appropriate form
factors.

» Considering the largest B decays, we classify all the possible intermediate
states that allow a parity-conserving strong interaction with the kaon.

» Goal: estimate the size of these contributions

Arianna Tinari | Orsay 23.10.2025

2405.17551 Isidori, Polonsky, AT

2507.17824 Isidori, Polonsky, AT

from

SA HHChPT

0-
from gt
data
from
HHChPT +
QED
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Charm rescattering contributions

* Dynamics of D" ’ mesons close to their mass 1 T ,r
© Loimee == 3 (@5) B0 s — 5 (251)! @03 0
shell, determined by:

* |orentz + Gauge invariance under QED

+m3[(2%.) ®p. . + (8.) ®p.
* SU(3) light-flavor symmetry mp [(®p-) @0+ (p;) ®p; 4]

| —m3 (@], &p + &), &p ] +hec..
* Heavy-quark spin symmetry

+ (D, ®p)" D*®p + (D,®p,) D*®p,

minimally
coupled photon:

D,® = (0, +ieQaA,)®
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Charm rescattering contributions

. k -
* Dynamics of D) mesons close to their mass 1 T
- (S) LD,free — 5 ((I)l;)l:) D p- pv o
shell, determined by:
+ (DM(I)D)T D"®p + (Du(I)Ds)Jr D ®p, minimally

* |orentz + Gauge invariance under QED
coupled photon:

+mp :((I)%*)T(I)D* pt ((D%;)T(I)D;" )

* SU(3) light-flavor symmetry D,® = (8, + ieQpA,)d

| —m3 (@], &p + &), &p ] +hec..
* Heavy-quark spin symmetry

* Weak B — DD transitions (using heavy-
quark spin symmetry):

Lppp = _gDD(I)B(I)TDS(I)D + h.c.

Lsp = gpp- (2. pd,Pp+®), &1,.0,85)+h.c.

T x AT
LBD*D* — _gi* (I)B ((I)'LIL);) (I)D*u — 2.?72)/2 (I)B ((I)'L;);) (I)D*ul/ |
D

g3+ = N71% f
i 25 (8452) ®pe + b

Extract from data up to a phase
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Charm rescattering contributions

* Dynamics of D((:;) mesons close to their mass

shell, determined by:

* |orentz + Gauge invariance under QED

* SU(Q3) light-flavor symmetry

* Heavy-quark spin symmetry

1

1

LD free =~ 3 (@) @D s — 5(‘1’%2)T o v

+ (Dy

2
+mp

—m%

®p)' D*®p + (D,®p,) D*®p,

:((I)%*)T(I)D* pt ((D%;)T(I)D;" u]

oL, &p + @f, &p. ] +he..

minimally
coupled photon:

D,® = (0, +ieQaA,)®

* Weak B — DD transitions (using heavy-
quark spin symmetry):

Lppp = _gDD(I)B(I)TDS(I)D + h.c.

Lsp = gpp- (2. pd,Pp+®), &1,.0,85)+h.c.

2 0 (0%) o

1.
LBD*D* — _gi* (I)B ((I)'L;);) (I)D*u —

g3+ = N71% f
i 25 (8452) ®pe + b

Extract from data up to a phase

20
LDpK,0 =%

_|_

* From HHChPT (valid close to endpoint g* ~ m3):

mD*+

mD;

(.mD*—i—DS@TllLD*—i— ¢D3 BM¢TKO o ZmD;D'*_q)TD'f' q)/;);‘ 8“4)}(0

DB L 05D ;cp}(()) +he.
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Charm rescattering contributions

* Dynamics of D((:;) mesons close to their mass

shell, determined by:

* |orentz + Gauge invariance under QED

* SU(Q3) light-flavor symmetry

* Heavy-quark spin symmetry

LD,free

1

y 1
T §(¢%*)T¢D*uv _

5 (50) @0z
L Y” Ty ..
+ (Du®p) D"@®p + (D,®p,) D'@p, minimally

> riep A N coupled photon:
+mp[(®h+) Ppp+ ((bD;) ®p: 1]

D,® = (0, +ieQaA,)®

—m3 (@], &p + &), &p ] +hec..

* Weak B — DD transitions (using heavy-
quark spin symmetry):

Lppp = _gDD(I)B(I)TDS(I)D + h.c.

Lsp = gpp- (2. pd,Pp+®), &1,.0,85)+h.c.

2 0 (0%) o

1.
LBD*D* — _gi* (I)B ((I)'L;);) (I)D*u —

g3+ = N71% f
i 25 (8452) ®pe + b

Extract from data up to a phase

* From HHChPT (valid close to endpoint g* ~ m3):

297 (. :
mD*+ o Tu B &V T

mD;

* Dipole coupling

— ] _
Tr [H,,,JWF“”H@] — 484i:(q°) —((D}B%* F* +h.c. >+ i® Dy FH
mp, pv Dy Fv

Arianna Tinari | Orsay 23.10.2025
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Charm rescattering contributions

» Considering two possible interactions at the photon vertex, these

are the possible topologies:

—<Lw Single lineisa D,

double line is a D*

Monopole Dipole
B — DD, Not possible
B-D*D. | A A7 | o4 g
B — D¥D \<| %LM
2405.17551 Isidori, Polonsky, AT
B — D*D* 4 y
\Qm \<L,W

harder...

2507.17824 Isidori, Polonsky, AT

Arianna Tinari | Orsay 23.10.2025
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M()Il()p()l€ C()Ilt[‘ibuti()ns 2405.17551 Isidori, Polonsky, AT

> We compute the one-loop diagrams generated by the
B — DD#¥* transition.

» In the SU(3)-symmetric limit, the diagrams obtained by
swapping Df*) = DY are symmetric.

» Sum of diagrams shows an ultraviolet divergence; we use an

MS-like renormalization scheme to discard it and use the scale
dependence to estimate the uncertainty.

> To obtain a reliable estimate over the entire kinematical range, we introduce a correction for

the DD*K vertex:
1 1 , - |
» —GKr(q7), (Kaon emission amplitude
Jk Ik growing as Ey/fy is only
G K(qZ) _ 1 2mp fk correct in the soft-kaon limit)

Arianna Tinari | Orsay 23.10.2025 17
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Monopole form factor

» Correction for QED vertex: the point-like description must be improved away from q2 — ()
> Dominant contribution: vector charmonium states that mix with the photon

> Model by a tower of resonances:

e = eFy(q?), M A4 e'PVv
zV: q> — M7 + Z\FFV

» Form factor fit to BESIll dataon ¢ "¢~ — D "D~ + normalization at g* = 0.

- N\
3/2 ()
T 2(8—477’2,%) / FV(C]2 —0)—>1= E :yve Vo=-1
|4

olete” - DTD™) = 3—S|FV(3)| -
= {J/y,w(2S),w(3770)}

J/U | W (28) | ¥(3770)

— 2 free parameters to fit: yv |1.001 1.01 1 0.63
oy | ™ | 9.7 2.19
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Monopole contributions
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» Monopole LD contributions do not exceed a few percent relative to the SD one:

> The absorptive part is independent of the renormalization scheme used, and corresponds to the analytic
discontinuity of the amplitude corresponding to the kinematical regions where the internal mesons go on-shell.

> Encoding this effect in a shift in Cy averaged over the g* range and varying u in the range [1,4] GeV:

MLD/|MSD‘

0.04 -

0.02 -

0.00 -

-0.02+

High g°
14 16 18 20 a2 U T U T og
2
¢° [GeV7]
4GF €

Msp =

\/i 1672 t}I;V;ts(pB 'jem)f+(q2)(209)

~MODEL

5C, .
'Zigﬁ; nujzus (0

INDEPENDENT!

Arianna Tinari | Orsay 23.10.2025
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Sign of shift in Cg

> 5C;“D has an opposite sign in the low- and high-g? regions;

> This is a consequence of the structure of the vector form factor.

> [t iIs not a consequence of vector meson dominance, it is a general feature of imposing the
normalization at q2 = () on the general parametrization:

VMD:
2 ‘ 2 2 yv ' m?
Fy(@? = 0) =1 =) yye¥V =-1. Fy(q®) = ) M — T e'Pv Fy(q?) = —alb_
In the low-g? region, where g2 ~ M’ /2

M? M |
€y = _g 1 < 1. FV(QZ) = —5 X Fv(qlzow) ~ 2+ QZyveZSOVCV -+ 0(62)

M - M v

9 { 14 42_2 Zyvei‘PV e + O (62)} while in the high-g? region with ¢ ~ 9M ", this becomes

Fy (qitign) ~ —1+2 Z yveV ey + O(€?)
v

» Comparing the extraction of ( at low- and high-g* provides a useful data-driven check!
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Dip()l@ C()Ilt[‘ibuti()ns 2507.17824 Isidori, Polonsky, AT

> We evaluate all the topologies appearing with a dipole interaction:

B — DD,: _<L~ =0 because of the Lorentz structure

B — D*D¥ <M~ —<LM — () when adding together the different diagrams
obtained by D" < D®

only non-vanishing topologies,

corresponding to 4 diagrams to evaluate

Arianna Tinari | Orsay 23.10.2025 21
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Dipole form factor

_ The dipole interaction has the following form: < > 4gdip(q2)

. We assuming the following parametrization of the form factor: g .,.p(s) = ZM%
V

np

(cb}‘)cpmﬂyﬁw +h.c. )+ ], Dp |

Hy

etv V=] y, w(2s), w(3770)
s—M3+iy/s Ty,

> We extract the dipole form factor from Belle data on e*e™ — DD* and the lattice QCD results for D*¥ — Dy (that gives

access to g;,(0)).

s — 4m%,

2 . 2
o(ete” — DD*) = ¢”|9aip (5)|

2
b6Tm?y,

> We impose the following conditions: ZM\Z/ﬂvei¢V =0
V
g},*D*D(O) from D* — D}/

¢J/w =0
» D* — Dy:

» CLEOI'(D* — Dy) = (1.33 £0.33) keV (hep-ex/9711011)

» Lattice [ (D} — D.y) = 0.0549(54) keV (2401.13475)

» Lattice [(D* — D.y) = = 0.066(26) keV (HPQCD 1312.5264)

(

S

)3/2

o(e*e™ - D D)

20F _
1.5; o T
10F
0.52

0.0

T T FEY
e
Belle Collaboration, Phys.Rev.Lett. 98 (2007), 092001

Arianna Tinari | Orsay 23.10.2025
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Dipole contributions

0.1

2 """"""" 0-]- """"""""""""""""""""""" 2 """""""""""""""
Low q ----- Re,u =1 GeV ngh q
- meeaa Re, u =4 GeV .
0.05 0.05 |
_ — Im '
n n
S S
N < 0
S LR T T U a .
ST T s |
005 T \ | -0.05}
-0.1 I | -0.1
0 1 9 3 4 5 6 16 17 18 19 20 21 22 23 24 25 26 27 28
2 2
q> [GeV?] g~ [GeV7]

> Dipole long-distance contributions are of the order of a few percent relative to the short-distance
matrix element.

> Bigger effects in the resonance regions.
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Multiplicity factors

> In the monopole case, we focused on the D*D_or DD
iIntermediate states, but in principle there are other states

with ccsd valence structure.

> Consider all intermediate states the allow parity-conserving
strong interactions with the kaon:

B Decay [B(B° — X) x 10°

D*D, 8.0+1.1
DD:; 74+1.6
D* D, 17.7+1.4

DD;y(2317) 1.06 + 1.6

D* D1 (2457) 9.3+ 2.2
D*Ds1(2536)|  0.50 4 0.14
DD;2(2573) [(3.44+1.8) x 1077
D*D42(2573) < 0.2
DD31(2700) 0.71 £0.12

e > A (B’ = X) 1Z B(B® - X)
 JM(B° — D*D) + M(B° — DD¥) ~ 2 &\ BB — DD¥)

Arianna Tinari | Orsay 23.10.2025
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Multiplicity factors

> We estimate the multiplicity factor in the

> In the monopole case, we focused on the D*D_ or D¥*D N Sl
ipole case in the following way:

iIntermediate states, but in principle there are other states

with ¢csd valence structure. > We take the largest B decays that we
haven’t included so far, and then consider
the possible intermediate states connecting
the kaon to the photon.

> Consider all intermediate states the allow parity-conserving
strong interactions with the kaon:

Bz?]"‘)gcay 3(308: X1) P L B— DD, :(72+0.8)x 1073
DD; 74416 B — D, (2457)D* : (9.3 £2.2) x 107
D* Dy 17.7+1.4

DDyo(2317) 1.06 + 1.6 > Two diagrams each: 4 =~ 2

D* D4, (2457) 9.3 +2.2

D*Ds1(2536)|  0.50 4 0.14
DD;2(2573) [(3.44+1.8) x 1077
D*D42(2573) < 0.2
DD31(2700) 0.71 £0.12

e > A (B’ = X) 1Z B(B® - X)
 JM(B° — D*D) + M(B° — DD¥) ~ 2 &\ BB — DD¥)
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Multiplicity factors

» In the monopole case, we focused on the D*D_ or D*D > We estimate the multiplicity factor in the
intermediate states, but in principle there are other states dipole case in the following way:

with ¢csd valence structure. > We take the largest B decays that we
haven’t included so far, and then consider
the possible intermediate states connecting
the kaon to the photon.

> Consider all intermediate states the allow parity-conserving
strong interactions with the kaon:

Bj)]?}e)cay B(B;: Xl) P L B— DD, :(72+0.8)x 1073
DD 7.4+1.6 B — D,(2457)D* : (9.3 £2.2) x 1073
D D; 17.7+1.4

DDyo(2317) 1.06 + 1.6 > Two diagrams each: 4 =~ 2

D* D4, (2457) 9.3 +2.2

D*Ds1(2536)|  0.50 +0.14
DD;2(2573) [(3.44+1.8) x 1077

D*Ds2(2573) < 0.2 > We don’t know the relative sign between
D D;1(2700) 0.71 £0.12 the monopole and the dipole contributions,
because gdip(qz) is extracted from data up
_ 2y M(B° = X) N lz\/ B(B° - X) "3 to a phase -» we can see what happens if
M(B° — D*Dy) + M(B° — DD) 2 <\ B(B° — DDY) we maximize over this phase...
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[Long-distance rescattering contributions

> Let’s sum all the long-distance contributions we estimated and compare it to the SD contribution:

> Black region: "natural size” of the
effect (adding constructively
absorptive parts of monopole and
dipole).
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[Long-distance rescattering contributions

> Let’s sum all the long-distance contributions we estimated and compare it to the SD contribution:

> Black region: "natural size” of the
effect (adding constructively
absorptive parts of monopole and
dipole).

> Grey region: same as black but
maximal multiplicity with maximal
interference (quite fine tuned).
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[Long-distance rescattering contributions

> Let’s sum all the long-distance contributions we estimated and compare it to the SD contribution:

Black region: "natural size” of the

effect (adding constructively

absorptive parts of monopole and

dipole).

Grey region: same as black but

maximal multiplicity with maximal £

interference (quite fine tuned). = ois
QO

Dashed line: perfect conspiracy of

relative phases between SD, monopole,

and dipole contributions, maximum

multiplicity factors, and maximizing the

dispersive part by setting y = 4 GeV

q° [GeV?]

(super fine tuned).
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[Long-distance rescattering contributions

> Let’s sum all the long-distance contributions we estimated and compare it to the SD contribution:

Black region: "natural size” of the
effect (adding constructively
absorptive parts of monopole and

dipole).
Grey region: same as black but
maximal multiplicity with maximal £
interference (quite fine tuned). = ois
QO
Dashed line: perfect conspiracy of _
relative phases between SD, monopole,
and dipole contributions, maximum
multiplicity factors, and maximizing the
dispersive part by setting y = 4 GeV

(super fine tuned).

1 2 3 4 5 6

g’ [GeV?]
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0.00 -
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» Hard to go above 10 % . And in that case, there must be some visible q2 dependence.
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[Long-distance rescattering contributions

» With tuning, it is not unfeasible for rescattering effects to give a sizable, O(20%)
contribution over a large q2 region, at the cost of a more pronounced qz-dependence,
contrary to the hypothesis that these effects mimic short-distance physics.

» Testing the q2 dependence is key — Extraction of ( in as many q2 bins as possible.

» With current data, can we detect any dependence on qz (and on the mode)?
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it of Cq bin by bin with data-driven approach

M. Bordone, G.Isidori, S. Machler, AT, 2401.18007

Cy = Co+ Y*(g?)
A=K, 1.//,0

More precisely, this shift includes:

Cy — Cy(q*) + Y, (") + Yb[g](qz) + Y2 (g% Dispersive relations:
* - ¢ \ 2,2 1,2 167° 22N 2
encodes (factorizable) Y'(q) = Y'(qy) + 7 2)A%cé(q ), g5 =0

perturbative encodes the MU
contributions from 4- perturbative charm- __— ATEP = Y it 9 pres,2
L = 2 eV —=Ay(q)

quark operators loop contributions and > my;

CC resonances o o myLy,
AV (@) =

2 _ 2
my —q° —imyl’y

Extracting resonance parameters with inputs from
data by LHCb (1612.06764, 2405.17347)
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it of Cq bin by bin with data-driven approach

M. Bordone, G.Isidori, S. Machler, AT, 2401.18007

We extract the residual contribution to Cy:

Can we find this contribution

Coy = C3(g°) + Y (g”)
1

extract from data

Cs(q7) = C3M + CYP (g + Gy°

Long-distance, no
reason to assume it is

independent of A or g°

from data?

'4

'

.

Short-distance,

Fit from data for every

bin in q2 and every
polarization

[0]¢ 42
Y -(q”)

independent of A and g?

Y ga(q 2)
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B — K results

5
¢* (GeV?) | CX (LHCb) | CE (CMS)
4+ ¢* (GeV?) Cy' 15, 16] 1.8108 1.4+09
al { - - . [1.1,2] 1.91+05 16,17 2.1107 1.9+03
S| T T [Eoosco: + ------- P-e----- § | -onn- N 2,3 3.240] 17,18 29763 3.0208
. { I 1 L - 3,4 2.62075 18,19 2.7+38
1L o 4, 5] 2.1195 [18,19.24] 2.9106
0 5, 6] 2.410-8 19, 20] 0F5°
1 1 1 1 1 1 1 6, 7] 2.610% 20, 21] 1.4707
. 2 2 +0.7
bin ¢ (Gev ) constant | 2.470% (x?/dof = 1.35) [19.24,22.9] 29210
constant | 2.6 0.4 (x?*/dof = 1.06)
5L
Table 3.3: Determinations of Cy from B — Kputu~ in the low-¢* (left) and high-¢* (right)
4t — S regions. The p-values for the constant fits are 0.17 (low-¢*) and 0.39 (high-¢?).
3t ﬁ ;{ T | ----- constant
(@) - - === 1 o R R e e I O W O IO W W RN - I
S - T i — ==
21 s ® - ® best-fit CMS
o0 1 ' ® best-fit LHCb
Ot
(15,16] [16,17] [17,18] [18,19] [19,20] [20,21] [21,22 i i
: I I Il ] [2 | £ Il ] [M. Bordone, G.Isidori, S.
bin ¢~ (GeV”) Michler, AT, 2401.18007]
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B — K™ results

Using resonance parameters found by LHCDb recently (2405.17347)

We’re working on updating
this with new LHCDb data!

(Half-sized bins!)

6_
5t e (|
4l t e
> ® ® 0 ® ¢ CS
O 3t l_ T TI
.' """"""""""""" il Sl lnlelenlenlenlienll, 2==== | — QM
2r l T — constant
b1
O_ | ] | ]
[1.1,2.5] (2.5, 4] (4, 6] [6,8]
bin ¢% (GeV?)
6_
_ . C’g
51 | Lo
o A T S e
5l + — su
g ® — constant
2_
1_ ] | ]
[11,12.5] [15, 17] [17, 19]

bin ¢% (GeV?)

constant Cy | C| Cy Cy
Low ¢ | 2601918 | 24106 | 96+07 | 9 8+07
High ¢> | 3.93%03% | 4.070% | 4.010% | 2.950%
1 2
Coy =3.407010  (y*/dof = 1.5)

Importance of extracting the value of (, at

different values of q2
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Conclusions

» \WWe have presented an estimate of the leading B —» K¢ long-distance contributions
induced by the rescattering of a charmed and a charmed-strange meson for both
monopole and dipole photon couplings.

> From charm rescattering only, it seems hard to generate an effect large enough to
explain the tensions while maintaining a short-distance-like structure favored by
present data.

> A high level of conspiracy seems to be required to obtain an ©(25%) shift in Cy in
the whole q2 range.

> Extracting Cqy experimentally in different g* windows helps.

> With more precise data the picture will become clearer: we’ll be able to see if we are
missing some long-distance contributions, or if the tension remains short-distance-like.

‘I'hank you for your attention!
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Conclusions

Independent determinations of (4 assuming it to be constant:

5l
CNA
IIVi

41

3 ¢ 1 { !

¢ ¢ B—K*
@ ® CQB”_)K* CQ,J_ CgB()_)K*
| OB—K" ’ ’
ol (B—K" Cok
CéB—>K 9,1 Cgfo—m*
1L
0 Low-¢* High-¢
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