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Abstract. In these proceedings, we give an overview of the current status and
future prospects of new physics searches using rare kaon decays. We discuss
several promising observables whose experimental or theoretical precisions can
be reasonably–and in several cases substantially–reduced in the near future. We
emphasize the complimentarity of charged and neutral kaon programs in their
ability to both probe a wide array of new physics scenarios and test qualitatively
different physics.

1 Introduction

In the history of particle physics–flavor physics in particular–kaons have played a critical
role in the search for and discovery of new physics (NP). The study of kaon physics led to
the discovery of some of the most interesting aspects of the standard model (SM), including
quark mixing via the CKM matrix, suppression of flavor-changing neutral currents (FCNCs)
by the GIM mechanism, and CP-violation by weak interactions, not to mention the direct or
indirect discovery of nearly a quarter of the standard model particles.

Still today, kaons provide a useful tool in the search for beyond standard model (BSM)
physics, complementary to other mesons such as the B and D. This is for two main reasons:

1. CKM Suppression. Since the kaon is composed of only light valence quarks, FCNC
kaon decays feature significantly stronger suppression than that of their heavy-quark
counterparts. Neglecting mass effects, the s→ d transition in FCNC kaon decays, me-
diated by the weak interaction, is equivalent to the corresponding b→ d(s) transition in
B(s) mesons aside from CKM factors: |V∗tsVtd | ∼ λ

5 for the former and |V∗tbVtd(s)| ∼ λ
3(2)

for the latter, with the Wolfenstein parameter, λ ≈ 0.22.

2. Decay Width Suppression. The width of weak meson decays generically scale as
Γweak

X ∼ M5
X/M

4
W , where X is the meson and MW is the mass of the W±-boson. There-

fore, weak kaon decays are parametrically substantially suppressed compared to sim-
ilar D and B decays, again allowing for a relative enhancement of NP effects. This
is particularly relevant for light NP, where the branching ratios will generally scale as
BLNP ∼ (MW/MX)n with n depending on the particular model in question.

The purpose of these proceedings is to outline the future prospects of using rare kaon
decays for NP searches. The document is strucured as follows: in Sec. 2, we discuss several
promising observables that can be expected to see reasonable improvement on either the
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experimental or theoretical side. In Sec. 3, we exemplify the future discovery potential of
rare kaon decays in the case where the NP is heavier than the electroweak scale, focusing on
K → πν̄ν decays. In Sec. 4, we give a brief overview of possible light new physics searches
that can be performed using charged and neutral kaons. We present our conclusions in Sec. 5.

2 Promising Observables

In this section, we give a general outline of the theoretical and experimental status of some of
the most promising kaon observables relevant to the search for physics beyond the standard
model. We emphasize that this is by no means an exhaustive list of interesting kaon decay
modes, but instead a collection of observables which can effectively probe BSM physics and
whose experimental determinations or theoretical predictions can feasibly be improved in the
near future.

2.1 K → πν̄ν

The two complimentary decays, KL → π
0ν̄ν and K+ → π+ν̄ν, provide extremely theoretically

clean tests of the SM due to the fact that they are generated almost exclusively by short-
distance, electroweak-scale physics. Below the electroweak scale, this decay is described by
the effective Hamiltonian [1, 2]

Heff =
4GF
√

2

α

2π sin2 ΘW

∑
ℓ=e,µ,τ

(
λcXℓc + λtXt

)
(s̄Lγ

µdL)(ν̄ℓLγµν
ℓ
L) + h.c. , (1)

where Xℓc and Xt denote the Wilson coefficients corresponding to the charm- and top-quark
contributions, respectively and λi = V∗isVid is a combination of CKM matrix elements.

The neutral mode, KL → π
0ν̄ν, is nearly pure CP-violating, depending to a high degree of

accuracy only on the imaginary part of Eq. (1), and is therefore entirely dominated by short-
distance physics at the electroweak scale. The hadronic matrix element is extracted from the
isospin-related K+ → π0e+ν branching ratio [3] and contributions from indirect CP-violation
are also taken into account [4]. Including next-to-leading order QCD and electroweak cor-
rections to Xt, the predicted SM branching ratio is [5]

B(KL → π
0ν̄ν)SM =

(
2.59(6)SD(2)LD(28)param

)
× 10−11 , (2)

where the short-distance uncertainty (SD) is computed from the residual renormalization
scale variation of Xt, the long-distance uncertainty (LD) arises from the extraction of the
hadronic matrix element from the Kℓ3 decay, and the parametric uncertainty (param) is pri-
marily due to CKM matrix elements with a small contribution from the uncertainty in the
top-quark mass.

Although the neutral decay mode contains nearly no long-distance contaminations, it is
very challenging to measure experimentally due to its fully neutral initial and final states.
Currently, the best upper bound on this decay is set by the KOTO experiment at J-PARC with
a preliminary value of [6]

B(KL → π
0ν̄ν) < 2.0 × 10−9 (90% CL) , (3)

a > 30% improvement on the previous upper bound in Ref. [7]. The future successor of
the KOTO experiment, KOTO-II, has already been proposed [8] and could be expected to
reach ∼ 25% sensitivities given a SM branching ratio, corresponding to a 5σ discovery of the
KL → π

0ν̄ν decay.
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The charged mode, K+ → π+ν̄ν, unlike the neutral mode, obtains non-negligible contri-
butions from the charm-quark due to the fact that it depends on the real part of the effective
Hamiltonian in Eq. (1). In particular, despite being parametrically suppressed by a factor of
m2

c/M
2
W , the real part of the charm contribution is much less CKM suppressed: Reλc ∼ λ

versus Reλt ∼ Imλt ∼ λ
5 (the imaginary part of the charm contribution is still negligible

since Imλc ∼ λ
5). These contributions are generated via bilocal charged-current operator

insertions, and are known up to next-to-next-to-leading order in QCD [9] and next-to-leading
order in QED [10]. Additional non-perturbative long-distance effects from charm- and up-
quarks have been estimated in Ref. [11] and amount to a roughly 10% correction to the charm
contribution. Preliminary work has also been done recently to compute these effects on the
lattice [12]. Altogether, the SM prediction for the charged mode decay is [5]

B(K+ → π+ν̄ν)SM =
(
7.73(16)SD(25)LD(54)param

)
× 10−11 . (4)

The current best measurement of the K+ → π+ν̄ν decay has been performed by the NA62
collaboration at CERN with the full Run 1 dataset [13]

B(K+ → π+ν̄ν) =
(
10.6+4.0

−3.4

∣∣∣
stat. ± 0.6

∣∣∣
sys.

)
× 10−11 , (5)

where “stat.” and “sys.” refer to statistical and systematic errors, respectively. Data-taking is
ongoing for NA62 Run 2 and shows a significant improvement over Run 1, with the number
of signals observed in 2022 alone comparable to the full Run 1 dataset [14]. Given a similar
beam delivery up to long shutdown 3, the charged-mode branching ratio can be feasibly
measured to ∼ 15% precision [14].

2.2 ϵK

The measure of indirect CP-violation in the neutral kaon system, ϵK , is the only observable
considered here where the experimental determination enjoys a higher precision than the
theoretical prediction. Experimentally, ϵK has been measured to per-mil precision [15]

|ϵK | = (2.228 ± 0.011) × 10−3 . (6)

The theoretical calculation has received substantial improvements in the last few years,
with uncertainty being reduced to O(1%), aside from parametric uncertainties [5, 16]. On the
perturbative side, the top-quark contribution to ϵK has been computed up to next-to-leading
order in QCD and electroweak interactions [5, 16, 17], and the charm-quark contribution is
known to next-to-next-to-leading order in QCD and next-to-leading order in QED [5, 16, 18].
Furthermore, the bag parameter, B̂K has been computed on the lattice to few-percent-level
precision [19]. Incorporating the charm-mass power corrections calculated in Ref. [20] yields
the most up-to-date theoretical prediction

|ϵK |SM =
(
2.170(65)pert(76)nonpert(153)param

)
× 10−3 , (7)

where the errors refer to the residual renormalization scale dependence in the perturbative
calculation, the uncertainty arising from the computation of the hadronic matrix element, and
parametric uncertainty (predominantly from Vcb), respectively. All three of these sources of
error can reasonably be reduced in the future with calculations of the three-loop QCD correc-
tion to the top-quark contribution, updated lattice results and next-to-leading order matching
between RI/SMOM and MS schemes, and improved determinations of Vcb from modern B-
factories.
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2.3 K0 → µ+µ−

Unlike the previously discussed neutral kaon decays, the K0 → µ+µ− decay receives large
long-distance contaminations from the CP-even parts of the decay. However, as discussed in
Ref. [21], the interference effects of these decays arise solely from short-distance physics and
are therefore theoretically very clean. This point was further expaned upon in Ref. [22] by
studying only the nearly pure CP-violating decay of the KS into the ℓ = 0 angular momentum
state of the dimuon pair. Experimentally, it is very challenging to discriminate between the
ℓ = 0 and ℓ = 1 states, however it was shown in Ref. [22] that, under reasonable assumptions
this decay can instead be extracted from interference effects as

B
(
KS → (µ+µ−)ℓ=0

)
= DFB(KL → µ

+µ−)
τS

τL

(Cint

CL

)2
. (8)

The three assumptions leading to Eq. (8) are further discussed and justified in Ref. [22]. In
Eq. (8), τS and τL are the lifetimes of the KS and KL, respectively, DF is a dilution factor,
and Cint and CL are coefficients which can be extracted from the time-dependent decay width
of an asymmetric K0 − K̄0 beam.

While the branching ratio in Eq. (8) is in principle a theoretically clean observable, long-
distance contaminations from indirect CP-violation are not fully negligible, as pointed out in
Ref. [23]. This is due to an enhancement from the KL → (µ+µ−)ℓ=0 amplitude, leading to a
shift in Eq. (8) of at most a few percent, depending on the relative phase of the KL and KS

amplitudes. A larger, practical difficulty is the fact that one requires an asymmetric K0 − K̄0

beam to observe the interference effects, where a smaller asymmetry leads to a larger dilution
factor, DF , in Eq. (8). Current experiments which are well-equipped for high-luminosity
neutral kaon physics such as KOTO and LHCb either use nearly pure KL beams or produce
equal amounts of K0 and K̄0. Several methods of circumventing this issue which could be
incorporated into future experiments such as KOTO-II are presented in Ref. [22].

2.4 K → πℓ̄ℓ

Similar to the K0 → µ+µ− decay, the K → πℓ̄ℓ decay receives large contributions from
long-distance physics, namely from non-local operator insertions in chiral perturbation theory
(ChPT). Such contributions depend on form factors which can only be theoretically calculated
on the lattice or extracted from experimental data. Preliminary lattice studies have been
performed for the computation of these form factors and are expected to reach uncertainties
≲ 10% within the next decade (see Refs. [24–26] for more details).

Without a theoretical determination of the ChPT form factors, the prediction for the
charged decay, K± → π±ℓ̄ℓ, suffers from large long-distance uncertainties. However, the
electron-channel and muon-channel form factors measured by the E865 [27] and NA62 [28]
collaborations, respectively, can be compared as a test of lepton flavor universality violation
in the K± → π±ℓ̄ℓ decay [29]

LFUV
(
aµµ+ − aee

+

)
= −0.014 ± 0.016 . (9)

On the other hand, in the case of the neutral decay, both the KS → π
0ℓ̄ℓ and KL → π

0ℓ̄ℓ
decays depend on the same ChPT form factor. This form factor can then be extracted from the
measured, mostly CP-conserving KS decay in order to refine the theoretical prediction for the
mostly CP-violating KL decay, which is highly sensitive to BSM physics. The current best
determination of B(KS → π

0ℓ̄ℓ) comes from the NA48/1 collaboration [30] with an O(50%)
statistical uncertainty, a result which can be significantly improved upon by LHCb [31].
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(a) (b) (c)

Figure 1: Prospective favored regions for the real and imaginary parts of the new physics
Wilson coefficient in Eq. (10) given future measurements of B(K → πν̄ν) if the current NA62
central value, Eq (5), remains unchanged. In all plots, 1σ and 2σ contours are shown. Figure
(a) shows only the projected 15% sensitivity of NA62 after Run 2. Figure (b) also shows a
15% sensitivity NA62 result (red) with the projected final measurement of the neutral mode
with sensitivity of 25% from KOTO-II (blue) along with combined favored region (green).
Figure (c) shows the same as figure (b) but instead with the optimistic final NA62 sensitivity
of 10% in red.

3 Heavy New Physics

In this section, we give a general sketch of the prospective discovery reach of current/future
kaon experiments, assuming that new physics is heavier than the electroweak scale. Of the
observables presented in Sec. 2, we focus on K → πν̄ν since significant experimental progress
can be made at NA62 and potentially KOTO-II.

The sensitivity of an observable to heavy new physics can be analyzed in a model-
independent1 way by allowing for new physics corrections to the SM Wilson coefficients.
In particular, we consider the effective Hamiltonian

Heff =
(
CSM

L + δCL
)(

s̄Lγ
µdL
)(
ν̄LγµνL) + h.c. , (10)

where the SM contribution, CSM
L , is given in Eq. (1). As discussed in Sec. 1, the heavy

GIM/CKM suppression of FCNC kaon decays make high-scale and/or weakly coupled new
physics more competitive with the SM observables. This is exemplified by the SM Wilson
coefficient2

CSM
L ∼

4GF
√

2

α

2π sin2 ΘW
λt ≈ −(130 TeV)−2 + i(200 TeV)−2 . (11)

Currently, the charged-mode decay is consistent with the SM prediction at 1σ, placing
upper bounds on the real and imaginary parts of the new physics Wilson coefficient

NA62 (Current): |ReδCL| ≲ (120 TeV)−2, |ImδCL| ≲ (70 TeV)−2 , (12)
1In practice, to avoid a huge proliferation of relevant effective operators one typically still makes model-

dependent assumptions, e.g. minimal flavor violation, lepton flavor universality, tree-level third-generation cou-
plings, etc.

2We emphasize that it is important to not conflate the values of inverse Wilson coefficients with the actual energy
scales being probed: the scale of physics contributing to CSM

L is clearly the electroweak scale, but the extremely
small couplings involved in the FCNC process suppress the numerical value of the Wilson coefficient in Eq. (10). In
short, bounds on δCL do not directly correspond to bounds on possible NP scales, but instead a combination of NP
scales with NP couplings to the SM.
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at the 90% confidence level. The neutral decay is only sensitive to the imaginary part of the
Wilson coefficient and the KOTO upper bound gives

KOTO (Current): |ImδCL| ≲ (50 TeV)−2 , (13)

again at 90% confidence.
Including only future NA62 measurements with anticipated 15% precision and assuming

a SM-like branching ratio gives a substantial improvement on the bound of ReδCL and a
marginal improvement on ImδCL

NA62 (15%): |ReδCL| ≲ (225 TeV)−2, |ImδCL| ≲ (100 TeV)−2 . (14)

If instead the central value of the branching ratio remains unchanged from the current NA62
value in Eq. (5), the result is still compatible with the SM prediction at the 2σ level, as shown
in Fig. 1a.

If we now also consider a measurement of the neutral mode at KOTO-II with 25% preci-
sion (we always consider a SM branching ratio for the neutral mode), the combined bounds
with the prospective NA62 measurement are

NA62 (15%) + KOTO-II (25%): |ReδCL| ≲ (240 TeV)−2, |ImδCL| ≲ (280 TeV)−2 ,
(15)

for a SM value of the charged mode branching ratio. Again, for an unchanged NA62 central
value, the results are compatible with the SM at the 2σ level (Fig. 1b).

Finally, we consider the highly optimistic case where the final NA62 sensitivity is reduced
to 10% if allowed additional data-taking due to the delay in long shutdown 3 as well as 25%
precision from KOTO-II. Assuming SM-like branching ratios, the bound on the real part of
the Wilson coefficient is improved by ∼ 20%

NA62 (10%) + KOTO-II (25%): |ReδCL| ≲ (290 TeV)−2, |ImδCL| ≲ (280 TeV)−2 ,
(16)

and a ∼ 3σ tension is observed in the case of an unchanged NA62 central value (Fig. 1c).
From this, it is clear that substantial progress will be made in the heavy new physics reach

of rare kaon decays in the near future; even the most pessimistic scenario of Eq. (14) shows a
marked improvement over the current best limits in Eq. (12). For recent, more sophisticated
analyses including other weak effective theory operators as well as complimentary kaon ob-
servables, we defer to Refs. [6, 29, 32] and references therein.

4 Light New Physics

Unlike heavy new physics, BSM scenarios which include new light degrees of freedom are
much more difficult to approach in a model-independent way, leading to a plethora of models
which can explain a wide array of problems in the SM (for a recent review, see Ref. [33]). In
Ref. [34], eleven benchmark models for light dark-sector portals are presented with interest-
ing parameter spaces that can be tested in current or future experiments, many of which can
be effectively probed with kaons.

With the advancements in measurements of K → πν̄ν over the past decade, most of the
kaon bounds on these benchmark models come from K → πXinv searches, where Xinv is an
invisible state which escapes the detector. Due to the generalized Grossman-Nir bound [35]

B(KL → π
0Xinv) ≤ 4.3B(K+ → π+Xinv) , (17)
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stronger constraints are nearly always placed by K+ experiments versus corresponding KL

experiments. Additionally, charged kaon decays can also probe heavy neutral lepton models
through measurements of B(K+ → ℓ+ν), where ℓ = e, µ. Currently, leading bounds on seven
of the eleven benchmark models given in Ref. [34] have already been placed by charged kaon
experiments in interesting regions of parameter space [13, 33, 36–39], making charged kaons
powerful probes for a large variety of light new physics models.

Furthermore, the assumptions leading to Eq. (17) can be violated in specific models,
leading to enhancements of the neutral decay mode over the charged and almost ubiquitously
require light new physics (see e.g. Refs. [40–43]). Therefore, the importance of a strong KL

program should not be understated solely based on Eq. (17).

5 Conclusions

When discussing future prospects for discovering new physics, it is important to keep in mind
that we do not control the nature or the energy scales of new physics. It is therefore beneficial
to study systems which can test a large variety of BSM scenarios. Due to their strong CKM
and GIM suppressions within the SM, rare kaon decays cast a wide net in the search for
new physics, efficiently testing heavy and light new physics models while simultaneously
giving insight into some of the most theoretically well-understood hadronic decays in the
SM. Furthermore, charged and neutral kaon physics programs provide highly complimentary
information, often probing qualitatively different physics. Despite the recent cancellation of
the HIKE program at CERN, the remainder of Run 2 at NA62 as well as the potential of
KOTO-II at J-PARC still paint an optimistic picture for future BSM searches using kaons.
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[17] J. Brod, S. Kvedaraitė, Z. Polonsky, Two-loop electroweak corrections to the Top-Quark
Contribution to ϵK , JHEP 12, 198 (2021), 2108.00017. 10.1007/JHEP12(2021)198

[18] J. Brod, S. Kvedaraite, Z. Polonsky, A. Youssef, Electroweak corrections to
the Charm-Top-Quark Contribution to ϵK , JHEP 12, 014 (2022), 2207.07669.
10.1007/JHEP12(2022)014

[19] Y. Aoki et al. (Flavour Lattice Averaging Group (FLAG)), FLAG Review 2021, Eur.
Phys. J. C 82, 869 (2022), 2111.09849. 10.1140/epjc/s10052-022-10536-1

[20] M. Ciuchini, E. Franco, V. Lubicz, G. Martinelli, L. Silvestrini, C. Tarantino, Power
corrections to the CP-violation parameter εK , JHEP 02, 181 (2022), 2111.05153.
10.1007/JHEP02(2022)181

[21] G. D’Ambrosio, T. Kitahara, Direct CP Violation in K → µ+µ−, Phys. Rev. Lett. 119,
201802 (2017), 1707.06999. 10.1103/PhysRevLett.119.201802

[22] A. Dery, M. Ghosh, Y. Grossman, S. Schacht, K → µ+µ− as a clean probe of short-
distance physics, JHEP 07, 103 (2021), 2104.06427. 10.1007/JHEP07(2021)103

[23] J. Brod, E. Stamou, Impact of indirect CP violation on Br(KS→ µ+µ−)ℓ=0, JHEP 05,
155 (2023), 2209.07445. 10.1007/JHEP05(2023)155

[24] N.H. Christ, X. Feng, A. Portelli, C.T. Sachrajda (RBC, UKQCD), Prospects for a lattice
computation of rare kaon decay amplitudes: K → πℓ+ℓ− decays, Phys. Rev. D 92,
094512 (2015), 1507.03094. 10.1103/PhysRevD.92.094512

[25] N.H. Christ, X. Feng, A. Juttner, A. Lawson, A. Portelli, C.T. Sachrajda, First ex-
ploratory calculation of the long-distance contributions to the rare kaon decays K →
πℓ+ℓ−, Phys. Rev. D 94, 114516 (2016), 1608.07585. 10.1103/PhysRevD.94.114516

[26] P.A. Boyle, F. Erben, J.M. Flynn, V. Gülpers, R.C. Hill, R. Hodgson, A. Jüttner, F.O.
hÓgáin, A. Portelli, C.T. Sachrajda (RBC, UKQCD), Simulating rare kaon decays
K+→π+ℓ+ℓ- using domain wall lattice QCD with physical light quark masses, Phys.

8

EPJ Web of Conferences 312, 03001 (2024)
FPCP 2024

https://doi.org/10.1051/epjconf/202431203001

https://doi.org/10.1088/1742-6596/2446/1/012037
https://doi.org/10.1007/JHEP11(2012)167
https://doi.org/10.1103/PhysRevD.78.034006
https://doi.org/10.1103/PhysRevD.78.034006
https://doi.org/10.1016/j.nuclphysb.2005.04.008
https://doi.org/10.1103/PhysRevD.98.074509
https://doi.org/10.1007/JHEP06(2021)093
https://cds.cern.ch/record/2856997
https://cds.cern.ch/record/2856997
https://doi.org/10.1103/PhysRevLett.125.171803
https://doi.org/10.1007/JHEP12(2021)198
https://doi.org/10.1007/JHEP12(2022)014
https://doi.org/10.1140/epjc/s10052-022-10536-1
https://doi.org/10.1007/JHEP02(2022)181
https://doi.org/10.1103/PhysRevLett.119.201802
https://doi.org/10.1007/JHEP07(2021)103
https://doi.org/10.1007/JHEP05(2023)155
https://doi.org/10.1103/PhysRevD.92.094512
https://doi.org/10.1103/PhysRevD.94.114516


Rev. D 107, L011503 (2023), 2202.08795. 10.1103/PhysRevD.107.L011503
[27] R. Appel et al. (E865), A New measurement of the properties of the rare decay K+

—> pi+ e+ e-, Phys. Rev. Lett. 83, 4482 (1999), hep-ex/9907045. 10.1103/Phys-
RevLett.83.4482

[28] E. Cortina Gil et al. (NA62), A measurement of the K+ → π+µ+µ− decay, JHEP 11, 011
(2022), [Addendum: JHEP 06, 040 (2023)], 2209.05076. 10.1007/JHEP11(2022)011

[29] G. D’Ambrosio, F. Mahmoudi, S. Neshatpour, Beyond the Standard Model prospects
for kaon physics at future experiments, JHEP 02, 166 (2024), 2311.04878.
10.1007/JHEP02(2024)166

[30] J.R. Batley et al. (NA48/1), Observation of the rare decay K(S) —> pi0 mu+mu-, Phys.
Lett. B 599, 197 (2004), hep-ex/0409011. 10.1016/j.physletb.2004.08.058

[31] V.G. Chobanova, X. Cid Vidal, J.P. Dalseno, M. Lucio Martinez, D. Martinez San-
tos, V. Renaudin, Tech. rep., CERN, Geneva (2016), http://cds.cern.ch/record/
2195218

[32] M. Gorbahn, U. Moldanazarova, K.H. Sieja, E. Stamou, M. Tabet, The anatomy
of K+ → π+νν̄ distributions, Eur. Phys. J. C 84, 680 (2024), 2312.06494.
10.1140/epjc/s10052-024-13027-7

[33] E. Goudzovski et al., New physics searches at kaon and hyperon factories, Rept. Prog.
Phys. 86, 016201 (2023), 2201.07805. 10.1088/1361-6633/ac9cee

[34] J. Beacham et al., Physics Beyond Colliders at CERN: Beyond the Standard Model
Working Group Report, J. Phys. G 47, 010501 (2020), 1901.09966. 10.1088/1361-
6471/ab4cd2

[35] Y. Grossman, Y. Nir, K(L) —> pi0 neutrino anti-neutrino beyond the standard model,
Phys. Lett. B 398, 163 (1997), hep-ph/9701313. 10.1016/S0370-2693(97)00210-4

[36] E. Cortina Gil et al. (NA62), Search for π0 decays to invisible particles, JHEP 02, 201
(2021), 2010.07644. 10.1007/JHEP02(2021)201

[37] J.R. Batley et al. (NA48/2), Search for the dark photon in π0 decays, Phys. Lett. B 746,
178 (2015), 1504.00607. 10.1016/j.physletb.2015.04.068

[38] E. Cortina Gil et al. (NA62), Search for production of an invisible dark photon in π0

decays, JHEP 05, 182 (2019), 1903.08767. 10.1007/JHEP05(2019)182
[39] E. Cortina Gil et al. (NA62), Search for K+ decays to a muon and invisible particles,

Phys. Lett. B 816, 136259 (2021), 2101.12304. 10.1016/j.physletb.2021.136259
[40] X.G. He, X.D. Ma, J. Tandean, G. Valencia, Evading the Grossman-Nir bound with

∆I = 3/2 new physics, JHEP 08, 034 (2020), 2005.02942. 10.1007/JHEP08(2020)034
[41] S. Gori, G. Perez, K. Tobioka, KOTO vs. NA62 Dark Scalar Searches, JHEP 08, 110

(2020), 2005.05170. 10.1007/JHEP08(2020)110
[42] M. Hostert, K. Kaneta, M. Pospelov, Pair production of dark particles in meson decays,

Phys. Rev. D 102, 055016 (2020), 2005.07102. 10.1103/PhysRevD.102.055016
[43] M. Fabbrichesi, E. Gabrielli, Dark-sector physics in the search for the rare decays

K+ → π+νν̄ and KL → π0νν̄, Eur. Phys. J. C 80, 532 (2020), 1911.03755.
10.1140/epjc/s10052-020-8103-7

9

EPJ Web of Conferences 312, 03001 (2024)
FPCP 2024

https://doi.org/10.1051/epjconf/202431203001

https://doi.org/10.1103/PhysRevD.107.L011503
https://doi.org/10.1103/PhysRevLett.83.4482
https://doi.org/10.1103/PhysRevLett.83.4482
https://doi.org/10.1007/JHEP11(2022)011
https://doi.org/10.1007/JHEP02(2024)166
https://doi.org/10.1016/j.physletb.2004.08.058
http://cds.cern.ch/record/2195218
http://cds.cern.ch/record/2195218
https://doi.org/10.1140/epjc/s10052-024-13027-7
https://doi.org/10.1088/1361-6633/ac9cee
https://doi.org/10.1088/1361-6471/ab4cd2
https://doi.org/10.1088/1361-6471/ab4cd2
https://doi.org/10.1016/S0370-2693(97)00210-4
https://doi.org/10.1007/JHEP02(2021)201
https://doi.org/10.1016/j.physletb.2015.04.068
https://doi.org/10.1007/JHEP05(2019)182
https://doi.org/10.1016/j.physletb.2021.136259
https://doi.org/10.1007/JHEP08(2020)034
https://doi.org/10.1007/JHEP08(2020)110
https://doi.org/10.1103/PhysRevD.102.055016
https://doi.org/10.1140/epjc/s10052-020-8103-7

	Introduction
	Promising Observables
	K 
	K
	K0+-
	K

	Heavy New Physics
	Light New Physics
	Conclusions

