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Outline

• Focus on interesting results mostly from quark flavor physics.

• New effects in b̄ → s̄ transitions- b → sℓ+ℓ−, b → sνν̄, b → sqq̄.

• Review of the b → sℓ+ℓ−, b → sνν̄. New evidence of B+ → K++ inv
- about 3σ away from SM prediction for B+ → K+ + ν̄ν.

• Review of the b → sqq̄. The B → Kπ puzzle.

• New physics may be heavy or light- Effective FieldTheory.

• Model with light NP that addresses b → sνν̄, the MiniBooNE anomaly,
also muon g − 2.
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b → sµ+µ− and b → sνν̄ - SM

Heff(b → sℓℓ̄) = −αGF√
2π

VtbV
∗
ts

[
C9 (s̄Lγ

µbL)
(
ℓ̄γµℓ

)
+ C10 (s̄Lγ

µbL)
(
ℓ̄γµγ

5ℓ
)]

,

Heff(b → sνν̄) = −αGF√
2π

VtbV
∗
ts CL (s̄Lγ

µbL)
(
ν̄γµ(1− γ5)ν

)
,

Heff(b → sγ∗) = C7
e

16π2
[s̄σµν(msPL +mbPR)b]F

µν
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B → K (∗)ℓℓ Anomaly ?

MSM(B → K (∗)ℓℓ̄) = −αGF√
2π

VtbV
∗
ts

[
C9 ⟨K (∗)|s̄LγµbL|B⟩ℓ̄γµℓ

)
+ C10 ⟨K (∗)|s̄LγµbL|B⟩ℓ̄γµγ5ℓ

]
,

Need Form Factors. From lattice:arXiv: 2207.13371, HPQCD

−0.8 −0.4 0.0 0.4 0.8 1.2 1.6 2.0 2.4
BExp/BHPQCD′22

Belle ’19

LHCb ’21

LHCb ’14A

LHCb ’14A

Belle ’19

LHCb ’14A

LHCb ’14A

B+ → K+µ+µ−

B0 → K0µ+µ−

B+ → K+e+e−

(1.1, 6)

(15, 22)

(1, 6)

A universal ∆C9 can explain the data.
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B → K (∗)νν̄ Anomaly

MSM(B → K (∗)νν̄) = −αGF√
2π

VtbV
∗
ts CL ⟨K (∗)|s̄LγµbL|B⟩ν̄γµ(1− γ5)ν ,

Same Form Factors. From lattice:arXiv: 2207.13371, HPQCD

3 4 5 6
106B(B+→ K+νν̄)

ABSW ’09

WS ’12

BGNS ’14

FNAL/MILC ’15

BV ’21

BV ’22

HPQCD ’22

Belle II (EPS-HEP2023, arXiv: 2311.14647 ) :
BR(B+ → K+ + inv) = (2.3± 0.5+0.5

−0.4)× 10−5 ∼ 2.7σ from HPQCD22
SM prediction (5.58± 0.38)× 10−6 .
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Hadronic Uncertainties: Charm Loop effects:
arXiv: 1512.07157
b → sℓ+ℓ− can also receive corrections from non-leptonic operators: tree
level charged current operators

M =
〈
K ∗ℓ+ℓ−

∣∣ s̄bq̄q |B⟩
c̄c → γ∗ → ℓ+ℓ−. Can generate a ∆C9.

There can also be resonant contributions

c̄c → J/ψ → ℓ+ℓ−.

Note the charm contamination cannot come to the rescue for
B+ → K+ν̄ν: suppressed by ≤ O(m2

b/M
2
Z ) .

son C ~ t exe
let

q2

5 -- is-33x + /miK

9

g2x mp . ---

unknown
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B → πK Puzzle

Decay BR(×10−6) ACP SCP
B+ → π+K 0 23.79± 0.75 −0.017± 0.016
B+ → π0K+ 12.94± 0.52 0.025± 0.016
B0
d → π−K+ 19.57± 0.53 −0.084± 0.004
B0
d → π0K 0 9.93± 0.49 −0.01± 0.10 0.57± 0.17

Table: Branching ratios, direct CP asymmetries ACP , and mixing-induced CP
asymmetry SCP (if applicable) for the four B → πK decay modes.

A(B → f ) = A1e
iϕ1e iδ1 + A2e

iϕ2e iδ2 ,

A(B̄ → f̄ ) = A1e
−iϕ1e iδ1 + A2e

−iϕ2e iδ2 .

Hence direct CP asymmetry:

aCPdir ≡ Γ(B̄ → f̄ )− Γ(B → f )

Γ(B → f ) + Γ(B̄ → f̄ )
=

2A1A2 sinΦ sin∆

A2
1 + A2

2 + 2A1A2 cosΦ cos∆
,

where Φ ≡ ϕ1 − ϕ2 and ∆ ≡ δ1 − δ2.
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B → πK simplified puzzle

P ′ > T ′ ∼ P ′
EW > C ′,PC

EW
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Topological Amplitudes, b → s

We can describe all decays dominated by the b → s penguins by the
following amplitudes: T ′,C ′,P ′,PEW ,P

C
EW .

|T ′|
|P ′| =

|VubVus |
|VtbVts |

C1
αs
π

∼ 0.15

|C ′|
|P ′| =

|C2|
|C1|

× |T ′|
|P ′| ∼ 0.03

|P ′
EW |

|P ′| =
1.254α

αs
π

∼ 0.14

|PC
EW |

|P ′| =
|C7|
|C9|

× |P ′
EW |

|P ′| ∼ 0..014

The NP required to resolve the B → πK puzzle is |ANP | ∼ |P ′
EW |.

Alakabha Datta (UMiss) Interesting directions in Flavor Physics. December 13, 2023 9 / 37



Topological Amplitudes, b → d

We can describe all decays dominated by the b → s penguins by the
following amplitudes: T ,C ,P,PEW ,P

C
EW .

|P|
|T | =

|VtbVtd |
|VubVud |

αs
π

C1
∼ 0.10

|C |
|T =

|C2|
|C1|

∼ 0.2

|PEW |
|P| =

1.254α
αs
π

∼ 0.14

|PC
EW |
|P| =

|C7|
|C9|

× |PEW |
|P| ∼ 0..014

The NP in b → d transition like B → ππ is small.
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B → πK simplified puzzle

For the Aij ≡ B → πiK j amplitudes:

A+0 = −P ′
tc ,√

2A0+ = −T ′e iγ + P ′
tc − P ′

EW ,

A−+ = −T ′e iγ + P ′
tc ,√

2A00 = −P ′
tc − P ′

EW .

P ′
EW =

3

2

c9
c1
R T ′ ,

where R ≡ |(V ∗
tbVts)/(V

∗
ubVus)| = 49.1± 1.0

P ′
tc and P ′

EW have the same weak phase..

T ′ and P ′
EW have the same strong phase.

So CPV is only from the T ′ − P ′
tc interference.
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Tree and Electroweak

A+0 = −P ′
tc + P ′

uce
iγ − 1

3
PC

EW ,
√
2A0+ = −T ′e iγ − C ′e iγ + P ′

tc − P ′
uce

iγ

− P ′
EW − 2

3
PC

EW ,

A−+ = −T ′e iγ + P ′
tc − P ′

uce
iγ − 2

3
PC

EW ,
√
2A00 = −C ′e iγ − P ′

tc + P ′
uce

iγ

− P ′
EW − 1

3
PC

EW .

P ′
EW =

3

4

c9 + c10
c1 + c2

R(T ′ + C ′)+
3

4

c9 − c10
c1 − c2

R(T ′ − C ′) ,

PC
EW =

3

4

c9 + c10
c1 + c2

R(T ′ + C ′)− 3

4

c9 − c10
c1 − c2

R(T ′ − C ′) ,
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SM fits and ”solutions”

χ2/dof 3.18/2

Parameter Fitted Value

|P ′
tc | 50.7± 1.7

|T ′| 5.5± 1.5
|C ′| 3.8± 1.3
|P ′

uc | 1.0± 9.1
δP′

tc
−16.0± 7.3

δC ′ 205± 20
δP′

uc
8.0± 350

Table: All SM parameters, all data

|C ′/T ′| = 0.68 is pretty large and generally inconsistent with observa-
tions of color suppressed decays.

The default expectation |C ′/T ′| ∼ 0.2 ( see e.g. QCD factorization)
which will worsen the fit.

ACP(00) = −0.11. Hence precise measurement π0K 0 is crucial.

Alakabha Datta (UMiss) Interesting directions in Flavor Physics. December 13, 2023 13 / 37



Default SM fits

χ2/dof 40.2/6

Parameter Fitted Value

|P ′
tc | 50.19± 0.44

|T ′| 7.3± 1.3
δP′

tc
−15.4± 3.1

Table: Fit 1A: P ′
uc = 0,C ′ = 0, all data

χ2/dof 26.7/5

Parameter Fitted Value

|P ′
tc | 46.23± 0.50

|T ′| 5.33± 0.72
δP′

tc
−23.5± 3.9

δC ′ 220± 16

Table: P ′
uc = 0, |C ′/T ′| = 0.2, all data
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Effective Operators: SMEFT

Q
(1)
qq (q̄iγµqj)(q̄kγ

µqℓ) (L̄L)(L̄L) qq1 2333

Q
(3)
qq (q̄iγµτ

Iqj)(q̄kγ
µτ Iqℓ) qq3 2333

Q
(1)
qd (q̄iγµqj)(d̄kγ

µdℓ) (L̄L)(R̄R) qd1 2333

Q
(8)
qd (q̄iγµT

Aqi ) (d̄kγ
µTAdℓ) qd8 2333

Qdd (d̄iγµdj)(d̄kγ
µdℓ) (R̄R)(R̄R) dd 2333

b

s̄

b

b̄ ℓ−

ℓ+

γ

RGE effects can generate at the mb scale b → sℓ+ℓ− and b → sqq̄
operators.
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Four quark operators: Datta, Ghosh,
Duraisamy : arXiv:1310.1937
At the mb scale

Cq
VLL

4GF√
2
VtbV

∗
ts(s̄LγµbL)(q̄Lγ

µqL), Cq
VLR

4GF√
2
VtbV

∗
ts(s̄LγµbL)(q̄Rγ

µqR)

Cq
VRL

4GF√
2
VtbV

∗
ts(s̄RγµbR)(q̄Lγ

µqL), Cq
VRR

4GF√
2
VtbV

∗
ts(s̄RγµbR)(q̄Rγ

µqR)

Cq,C
VLL

4GF√
2
VtbV

∗
ts(s̄

α
L γµb

β
L )(q̄

β
Lγ

µqαL ), Cq,C
VLR

4GF√
2
VtbV

∗
ts(s̄

α
L γµb

β
L )(q̄

β
Rγ

µqαR)

Cq,C
VRL

4GF√
2
VtbV

∗
ts(s̄

α
Rγµb

β
R)(q̄

β
Lγ

µqαL ), Cq,C
VRR

4GF√
2
VtbV

∗
ts(s̄

α
Rγµb

β
R)(q̄

β
Rγ

µqαR)

Cbsℓℓ
9

4GF√
2
VtbV

∗
ts

e2

16π2
(s̄LγµbL)(ℓ̄γ

µℓ)

Four quarks SMEFT operators can potentially explain both the
b → sℓ+ℓ− and b → sqq̄ anomalies. Strong constraints come from Bs

mixing.
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b → sνν̄

b → sνν̄ can potentially come from SMEFT operators discussed pre-
viously.

Interesting possibilities for contribution to the BR(B+ → K+ + inv):
Dark matter, B+ → K+ϕϕ or B+ → K+χ̄χ (arXiv:2309.12741) or
sterile neutrinos (arXiv: 2309.02940)- uses effective theory and so less
predictive.

Another possibility is B+ → K+ + inv is due to B+ → K+X where X
is a vector or scalar that is either invisible or decays to invisible states.
archive::2309.17191, 2310.15136, 2311.14629, 2312.00982
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Light new physics: What can X be? arXiv:
2310.15136

X has to be light enough to be produced on shell in B decays.

X should be below the µ threshold so that it does not contribute to
b → sµ+µ−.

Take mX between 10 <∼ mX/MeV <∼ 150 to be above the dielectron
threshold.

X is either invisible in the length scale of the experiment or couples to
invisible states.

X is scalar is preferred over vector avoid contributions from longitudinal
polarizations ∼ E

mX
. Causes problem to with B and K mixing, neutrino

scattering at higher energies etc.
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Phenomenology

For B+ → K+S to contribute to the Belle II signal B+ → K+inv, S
has to be long lived and this is subject to beam dump constraint.

Prefer to have S decay to invisible states ( ν) and to visible states so
that it is short lived.

Introduce a massive sterile Dirac neutrino, νD , that couples to S . νD
mixes with the active neutrino (νµ) with a mixing angle, U. This
generates a coupling of S to light muon neutrino.

The νD is short lived to avoid strong constraints on the mixing U.
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General Model- Effective Interaction

S mixes with a general extended unspecified Higgs sector and couples to a
sterile neutrino state.

LS ⊃ 1

2
(∂µS)

2− 1

2
m2

SS
2− ηd

∑
f=d ,ℓ

mf

v
f̄ fS

−
∑

f=u,c,t

ηf
mf

v
f̄ fS − gDS ν̄DνD − 1

4
κSFµνF

µν , (1)

The mixing of S in the down sector is universal but not in the up sector.

The production of S( B → KS ,K → πS) is decoupled from its decay
( S → e+e−, γγ, ν̄ν).

The production of νD( from mixing with light neutrino) is decoupled
from its decay ( νD → νµS → νµe

+e−, νµγγ, νµν̄µνµ).
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B → KS and K → πS

LFCNC = gbs s̄PRbS + gsd d̄PRsS ,

gbs ≈
3
√
2GF

16π2
m2

tmb

v
ηtVtbV

∗
ts

and

gsd ≈ 3
√
2GF

16π2
m2

tms

v
VtsV

∗
td

(
ηt + ηc

m2
c

m2
t

VcsV
∗
cd

VtsV ∗
td

)
VcsV ∗

cd
VtsV ∗

td
∼ λ−4, λ is the Cabibbo angle..

ηt and ηc have to be adjusted to accommodate B → K + inv and
K → π + inv .
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KL → π0 + inv Bounds

gsd ≈ 3
√
2GF

16π2
m2

tms

v
VtsV

∗
td

(
ηt + ηc

m2
c

m2
t

VcsV
∗
cd

VtsV ∗
td

)

If ηt ∼ ηc then predicted KL → π0 + inv violates the KOTO bound
(KOTO - arXiv: 2012.07571 ).

KL → π0S is CP conserving and so rate∼ Re[VtsV
∗
td

(
ηt + ηc

m2
c

m2
t

VcsV ∗
cd

VtsV ∗
td

)
]

and cancellation is possible to satisfy KOTO bound.

We find ηt ∼ 0.005 and |ηc | ∼ 0.1 for B[S → ν̄ν] ∼ 1.
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K → π + inv Bounds

K+ → π+ + inv interpreted as K+ → π+X

0.11 0.12 0.13 0.14 0.15 0.16

] 2c [GeV/Xm 

11−10

10−10

9−10

8−10

7−10

6−10

5−10

4−10

3−10

2−10

1−10

) 
U

L
 a

t 
90

%
 C

L
 

 X
+ π 

→ 
+

K
 B

R
(

∞ = Xτ  = 5 ns Xτ  = 2 ns Xτ  = 1 ns Xτ

 = 500 ps Xτ  = 200 ps Xτ  = 100 ps Xτ

Various experiments like E979 (arXiv:0903.0030), NA62( arXiv:
2010.07644) put bounds on the BR[K+ → π+X ] for different lifetimes.
We avoid these bounds as we have shorter lifetime.
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The sterile neutrino
The sterile neutrino νD and the light neutrino are taken to be Dirac
fermion.

να(L,R) =
4∑

i=1

U
(L,R)
αi νi(L,R) , (α = e, µ, τ,D) , (2)

(UL = UR ≡ U). Here, we assume Ue4 ≈ Uτ4 ≈ 0

Several experiments including PS191, NuTeV, BEBC , FMMF, CHARM II,
NA62, T2K and MicroBooNE have placed limits on U for long lived
HNL.

We avoid these bounds because both S and νD are short lived with
lifetime less than 0.1 ps.
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Bounds on Uµ4

Decay independent bounds: arXiv:1511.00683

arXiv:1802.02965(CMS) Upper limits at 95% limit for |Ue4|2 and |Uµ4|2
from W → ℓν4, ν4 → ℓe+e−ν(100%) between 1.2 × 10−5 − 1.8 for
mν4 between 1 GeV- 1.2 TeV.

Require mν4 around 400−500 MeV with Uµ4 ∼ 10−3 and so consistent
with bounds.
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Constraints
Observable SM expectation Measurement or constraint

B(B+ → K+νν̄) (5.58± 0.38)× 10−6 (2.40± 0.67)× 10−5

B(B0 → K ∗0νν̄) (9.2± 1.0)× 10−6 < 1.8× 10−5

B(B+ → K ∗+νν̄) B(B0 → K ∗0νν̄)
τB+

τB0
< 4× 10−5

B(B0 → K ∗0e+e−)0.03−1 GeV (2.43+0.66
−0.47)× 10−7 (3.1+0.9+0.2

−0.8−0.3 ± 0.2)× 10−7

B(Bs → γγ) 5× 10−7 < 3.1× 10−6

B(Bs → µ+µ−) (3.57± 0.17)× 10−9 (3.52+0.32
−0.31)× 10−9

B(KL → π0νν̄) (3.4± 0.6)× 10−11 < 4.9× 10−9

B(KL → π0e+e−) (3.2+1.2
−0.8)× 10−11 < 2.8× 10−10

B(KL → π0γγ) - (1.273± 0.033)× 10−6

B(KS → π0γγ) - (4.9± 1.8)× 10−8

B(K+ → π+γγ) - (1.01± 0.06)× 10−6

B(K± → µ±νµe
+e−)me+e−≥140 MeV - (7.81± 0.23)× 10−8

∆MBs (18.4+0.7
−1.2) ps

−1 (17.765± 0.006) ps−1

∆MK (47± 18)× 108 s−1 (52.93± 0.09)× 108 s−1

aµ 116591810(43)× 10−11 116592059(22)× 10−11
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Implication for the MiniBooNE Anomaly

Model predicts new effect in neutrino scattering νµ +Z → ν4 +Z and
ν4 decay, ν4 → νµS → νµ + (e+, e−, γγ, ν̄µνµ).

Consider as explanation for the MiniBooNE Electron like events. arXiv:
2308.02543( for review).
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MiniBooNE Electron like events

There is an apparent νµ → νe conversion of neutrinos and antineu-
trinos at short baselines in the MiniBooNE experiment and the Liquid
Scintillator Neutrino Detector (LSND).

The MiniBooNE, excess is characterized by electron-like events in the
energy region between 200 MeV and 600 MeV and is coincident in
time with the ⟨Eν⟩ ∼ 0.8 GeV neutrino beam. Considered a 4.8 σ
significance.

Many solutions, oscillatory( 3+1 oscillations) and non-oscillatory- like
additional new physics sources of e+e− or γγ pairs and we focus on
the later

MicroBooNE rules out some of the solutions but many solutions still
unconstrained.
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MiniBooNE - S model: arXiv: 2310:15136

S

νµ
νD

ν

S

e+

e−

S

νµ
νD

ν

S

γ

γ

LSN = CN ψ̄NψNS ,

CN = ZCp + (A− Z )Cn .

The proton and neutron couplings are related to the quark-scalar couplings
by

Cp =
mp

v

(
ηc f

p
c + ηt f

p
t +

∑
d

ηd f
p
d

)
, Cn =

mn

v

(
ηc f

n
c + ηt f

n
t +

∑
d

ηd f
n
d

)
,
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MiniBooNE - S model

The proton and neutron couplings are related to the quark-scalar couplings
by

Cp =
mp

v

(
ηc f

p
c + ηt f

p
t +

∑
d

ηd f
p
d

)
, Cn =

mn

v

(
ηc f

n
c + ηt f

n
t +

∑
d

ηd f
n
d

)
,

ηt and ηc constrained from B → K + inv and K → +πinv decays.

ηd determines coupling of S to electron pairs and so controls B →
Ke+e− and K → πe+e−.

So all terms in the coherent neutrino scattering are constrained from
rare B and K decays.
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MiniBooNE - S model Signal

S

νµ
νD

ν

S

e+

e−

S

νµ
νD

ν

S

γ

γ

Signal with respect to the Z ′ model.

R =

∫
ΦdσS

dT dTdEνµ × (B(S → e+e−) + B(S → γγ))∫
Φ

dσZ ′
dT dTdEνµ × B(Z ′ → e+e−)

,

Denominator is evaluated at the benchmark point
mZ ′ = 30 MeV, αZ′ = 0.25, αϵ2 = 2× 10−10 to explain the MiniBooNE
anomaly. The νµ flux at the Booster Neutrino Beam in the neutrino run is
denoted by Φ.

Alakabha Datta (UMiss) Interesting directions in Flavor Physics. December 13, 2023 31 / 37



MiniBooNE - S model Constraints

10−1 100

m4 (GeV)

10−5

10−4

10−3

10−2

|U
µ

4
|

MiniBooNE
energy fit

> 98%

on axis

> 87%

on axis

> 70%

on axis

mZ′ = 30 MeV, αε2 = 2× 10−10, αD = 1/4

1σ

3σ

1σ

3σ

Can explain MiniBooNE and still be consistent with CHARM-II and
MINERνA constraints as

σS × (B(S → e+e−) + B(S → γγ))

σZ ′ × B(Z ′ → e+e−)
< 1

for Eνµ = 20 GeV where the denominator is evaluated for the parameter
values with |Uµ4| = 10−4.
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Predictions - S model

BP B(S → γγ) B(S → νν̄) B(S → e+e−) B(KL → π0νν̄) B(Bs → νν̄) B(B → K (∗)γγ)

1 0.093 0.907 4.26× 10−5 1.71× 10−9 5.13× 10−7 1.3× 10−6

2 0.717 0.282 7.06× 10−4 3.61× 10−11 3.54× 10−7 3.7× 10−5

3 0.496 0.504 5.93× 10−5 9.02× 10−10 4.14× 10−7 1.7× 10−5

4 0.165 0.835 1.10× 10−4 1.73× 10−9 1.43× 10−6 2.65× 10−6

5 0.829 0.170 9.72× 10−4 2.04× 10−10 1.72× 10−7 6.8× 10−5

6 4.58× 10−6 0.999 7.10× 10−4 1.89× 10−9 1.01× 10−6 6.5× 10−11

7 3.95× 10−4 0.997 2.14× 10−3 2.84× 10−9 4.86× 10−7 7.6× 10−9

KL → π0 + inv can be close to the KOTO bound.

Resonance in B → K (∗)γγ is the main prediction.

The branching ratio of S to electron-positron pair is tiny and so b →
sℓ+ℓ−(B → K (∗)ℓ+ℓ−) decays mostly SM.
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aµ, ae constraints/predictions

Because of small S coupling to leptons the Barr-Zee diagram dominates .

δ(g − 2)Sγγℓ ≈ ηd
4π2

κm2
ℓ

v
ln

Λ

mS
, (3)

ηd and κ control the S → e+e− and S → γγ rates.
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ν4 in Effective Theories- Heavy new physics

ν4 neutrinos can be produced and decay through operators after
integrating heavy fields like leptoquarks, new gauge bosons etc.

For di → dj + inv → dj n̄n - one can study in an effective field theory-
ν SMEFT or SMNEFT:

(n̄pγµnr )(d̄sγ
µdt), (q̄pγµqr )(n̄sγ

µnt), (ℓ̄
j
pσµνnr )ϵjk(q̄

k
s σ

µνdt)

(ℓ̄jpnr )ϵjk(q̄
k
s dt)

With the B+ → K+ + inv measurement and other B → K ∗ + inv
bounds scalar operators are preferred (arXiv: 2309.02940).

But no clear connection to other sectors but RGE effects can generate
operators like ν̄σµνnF

µν which can contribute to neutrino scattering.
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ν4 in Effective Theories.
ν4 do not have to be produced or decay through mixing. New sources of
production and decay in Effective Theories. For example n̄n production
from B, D decays.

Allows one to explore ν4 in Meson decays at facilities like Belle II,
FASER, DUNE near detector etc.

B → D∗τX where X = ν, n with τ → πντ .

Note presence of n might explain the R
τ/ℓ

D(∗) ≡ B(B̄→D(∗)τ−ν̄τ )

B(B̄→D(∗)ℓ−ν̄ℓ)
(ℓ = e, µ)
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Summary

Several puzzles in b̄ → s̄ transitions in semileptonic and nonleptonic B
decays.

Unified decscription may be possible in effective theory through RGE
effects (SMEFT)

New evidence for B+ → K+ + inv. Interpreted as B+ → K+ + S ,
where S is a short lived scalar that decays to neutrinos by coupling to
a sterile neutrino ν4, which mixes with the light neutrino.

These effects may be the source of the MiniBooNE LEE events.

b → sνν̄ may indicate heavy new physics with a sterile neutrino-
SMENFT . This has interesting signatures in B decays.
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