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Why K+ → π+νν̄ ?

→ BR(K+ → π+νν̄))exp = (1.73+1.15
−1.05)× 10−10, Adler et al.

(2000); Anisimovsky et al. (2004); Artamonov et al. (2008)

→ The NA62 experiment is running at CERN, expected to
observe O(102) rare kaon decays.
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Why K+ → π+νν̄ ?

In the Standard Model (Buras et al., 2008; Isidori et al., 2005)

Heff = Hc,eff +
4GF√

2

α

2π sin2 θW
λt

∑
l=e,µ,τ

(XLOL+XROR).

→ OL = (s̄γµPLd)(ν̄lγµPLνl) generated at loop level only,

→ sensitivity to new physics (new flavor changing couplings,
new particles in loops),

→ 〈π+νν̄|s̄γµPLd|K+〉 ≈
√

2〈π0e+νe|s̄γµPLu|K+〉. Gaillard
and Lee (1974); Marciano and Parsa (1996)
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K+ → π+νν̄ amplitude
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8
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Inami and Lim (1981)
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K+ → π+νν̄ branching ratio

BR(K+ → π+νν̄) = κ+

(
1 + ∆EM

)[( Imλt

λ5 X

)2

+

(
Reλc
λ

(Pc + δPc,u) +
Reλt

λ5 X

)2]

ηXX0(xt)
Mescia and Smith (2007)
(5.173± 0.025)× 10−11[ λ

0.225

]8

Buras et al. (2005)
(0.37± 0.04)

[
0.2248
λ

]4 Isidori et al. (2005)
(0.04± 0.02)

[
0.2248
λ

]4
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Standard model

→ |Vus| = 0.2253± 0.0008 (Olive et al., 2014),
|Vub| = (3.28± 0.29)× 10−3 (exclusive from B̄ → πl−ν̄,
Amhis et al. (2014)),
|Vcb| = (38.94± 0.76)× 10−3 (exclusive from B̄ → D∗l−ν̄,
Amhis et al. (2014)),
γ = (73.2+6.3

−7.0)◦, (Charles et al., 2015),

→ X(xt) = ηXX0(xt) = 1.481± 0.005th ± 0.008exp (Buras
et al., 2015).

BR(K+ → π+νν̄)SM = (7.44± 0.70)× 10−11
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Supersymmetry and flavor violation

→ CKM matrix (Minimal Flavour Violation)

→ Squark mass matrices and their off-diagonal elements

M2
q̃ =

(
M2
q̃,LL M2

q̃,LR

M2†
q̃,LR M2

q̃,RR

)
,

δijq̃XY =
(M2

q̃,XY )ij√
(M2

q̃,XX)ii(M2
q̃,Y Y )jj

.
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Mass insertion approximation
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s d

At At
t̃ t̃

t̃c
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δ13
ũLRδ23∗
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c̃ ũ

Colangelo and Isidori (1998) Blažek and Maták (2014)
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Constraints on δijq̃LL (from Blažek and Maták (2014))
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Today’s sparticle mass limits
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Numerical analysis

→ SUSY_FLAVOR 2.54 Crivellin et al. (2013); Rosiek (2015);
Rosiek et al. (2010)

→ Sparticle masses fixed at M3 = 3.0 TeV, M2 = 700 GeV,
µ = 700 GeV, mQ̃ = mq̃ = 1.3 TeV,

→ tanβ ∈ 〈3, 10〉, |At| ∈ 〈2.5, 3.5〉 TeV,

→ δijũLL ∈ 〈−0.4, 0.4〉,

→ δijq̃LR - CCB and UFB bounds from scalar potential Casas
and Dimopoulos (1996); Jager (2009)

(M2
ũ,LR)ij < muk

√
m2
Q̃i

+m2
ũj

+ min{m2
Hu
,m2

L̃i
+m2

l̃j
}.
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FCNC constraints

→ εK = (2.23± 0.25)× 10−3 Buras et al. (2015); Olive et al.
(2014)

→ BR(B → Xsγ) = (3.12± 0.23)× 10−4 Abdesselam et al.
(2016)

→ BR(B0 → µ+µ−) = (3.9± 1.6)× 10−10 Amhis et al. (2014);
Bobeth et al. (2014)

→ BR(B0 → µ+µ−) = (3.1± 0.5)× 10−9 Amhis et al. (2014);
Khachatryan et al. (2015)

→ ∆Md = 0.506± 0.090 ps−1 Amhis et al. (2014)
∆Ms = 17.757± 2.37 ps−1 Amhis et al. (2014)
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Results
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Conclusions

→ K+ → π+νν̄ should not be overlooked when thinking about
supersymmetry,

→ possible deviations of the branching ratio can be explained
in terms of large left-left squark mixing and large stop
trilinear coupling constant.

Thank you for your attention!
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