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Focus on Flavor Changing Neutral Currents

Can we find new physics in the b ! s`` quark transition?
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(a) Not possible at Tree Level
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(b) SM example

I The b ! s`` transition has to proceed
via higher order quantum loops

I New particles can interfere with the SM
decay

Simon Wehle (Deutsches Elektronen-Synchrotron) 5



Experimental approach to b→s𝓁𝓁 decays in Belle II | Simon Wehle | KEK, 26.10.2018 "2

CEPC?



Motivation for analysing b→sll decays at CEPC  | Simon Wehle | IHEP, Beijing, 13.11.2018 "3

The Flavour Anomalies
(maybe only “local” anomalies… )



Motivation for analysing b→sll decays at CEPC  | Simon Wehle | IHEP, Beijing, 13.11.2018 "3

The Flavour Anomalies
(maybe only “local” anomalies… )

Introduction Angular Analysis Search for B+ ! K+⌧+⌧� Resume Disputation Simon Wehle

Apropos Lepton Flavor Non-Universality

⌧ vs. µ

RD⇤ ⌘
B(B0

! D⇤+⌧�⌫̄⌧ )
B(B0 ! D⇤µ�⌫̄µ)

e vs. µ

RK ⌘
B(B+

! K+µµ)
B(B+ ! K+ee)

Simon Wehle (Deutsches Elektronen-Synchrotron)
24

Introduction Angular Analysis Search for B+ ! K+⌧+⌧� Resume
Disputation Simon Wehle

Apropos Lepton Flavor Non-Universality

⌧ vs. µ

RD⇤ ⌘
B(B0 ! D⇤+⌧� ⌫̄⌧ )

B(B0 ! D⇤µ� ⌫̄µ)

e vs. µ

RK ⌘
B(B+ ! K+µµ)

B(B+ ! K+ee)

Simon Wehle (Deutsches Elektronen-Synchrotron)

24

Introduction Flavor Anomalies Lepton Flavor Universality Discussion and Outlook Lepton Flavor Universality & Rare B Decays

Flavor Anomalies

> 3.5� enhanced B ! D
(⇤)⌧⌫ rates

3.3� suppressed branching ratio of Bs ! �µ+µ�

⇠ 3� tension between inclusive and exclusive determination of |Vub|
⇠ 3� tension between inclusive and exclusive determination of |Vcb|
> 3� anomalies in angular distributions of B ! K

⇤``

2.6� lepton flavor non-universality in B ! K
(⇤)µ+µ� vs. B ! K

(⇤)
e
+

e
�

Same effective couplings
(Wilson Coefficients C7,9,10)
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The b→s transition 
Probe the SM with FCNC 

W±

Z′�?Introduction Flavor Anomalies Lepton Flavor Universality Discussion and Outlook Lepton Flavor Universality & Rare B Decays

Particle Physics Today

Credit: W. Altmannshofer, The Flavor Puzzle

I Can we find New Physics to understand the structure of the SM ?

I With flavor physics we soon might be a step closer..

Simon Wehle (Deutsches Elektronen-Synchrotron) 5



Motivation for analysing b→sll decays at CEPC  | Simon Wehle | IHEP, Beijing, 13.11.2018 "5

s̄

dd

b̄

W−

γ, Z0
ℓ−

ℓ+
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Focus on Flavor Changing Neutral Currents

s̄

dd

b̄
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W+ W�

K⇤0B0

(c) SM example
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Z 0

(d) NP example

I In my thesis I analyzed b ! s`` in the decay of B ! K (⇤)`+`�

I In all three lepton modes:

e, µ An angular analysis of B0
! K⇤(892)0`+`�

⌧ Upper limit to B+
! K+⌧+⌧�
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ℬSM(b → sℓℓ) = 𝒪(10−6)



An overview of the flavour 
anomalies
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Branching Ratio Measurement - Overview LHCb
New Physics or systematic problem?

Introduction Lepton Flavor Universality Discussion and Outlook Lepton Flavor Universality & Rare B Decays

The Flavor Anomalies Overview - Branching Ratios

From Justine Serrano EPS2017
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Most simple approach: Ratio of Branching Ratios
Clean observables

Introduction Flavor Anomalies Lepton Flavor Universality Discussion and Outlook Lepton Flavor Universality & Rare B Decays

Simple Lepton Flavour Universality Tests

RK =
B(B+ ! K

+µ+µ�)

B(B+ ! K+e+e�)
R
⇤
K
=

B(B0 ! K
⇤0µ+µ�)

B(B0 ! K ⇤0e+e�)

s̄

dd

b̄

`�

`+

ū, c̄, t̄

⌫`

W+ W�

K⇤0B0

I Theoretically very clean

I Uncertainties from form
factors cancel in the ratio

I Control mode B ! J/ K
(⇤)

Simon Wehle (Deutsches Elektronen-Synchrotron) 31

Introduction Flavor Anomalies Lepton Flavor Universality Discussion and Outlook Lepton Flavor Universality & Rare B Decays

Experimental Results for RK

I Consistent experimental results
I Updated Belle result in preparation

I Possible results for R
⇤0
K

and R
⇤+
K

I 25% effect against SM for muons in electroweak penguins

Simon Wehle (Deutsches Elektronen-Synchrotron) 32
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Angular Analysis of B → K*ll

3 decay angles: ϕ, 𝜃l, 𝜃K q2 = Mll2
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Result P0
5 - Result for Combined Data
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I Measurements are compatible with the SM
I Similar central values for the P

0
5 anomaly with 2.5� tension

Simon Wehle (Deutsches Elektronen-Synchrotron) 17
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Belle 1 Angular Analysis
Results

• Many analyses have measured the 
angular distribution in B->K*ll 

• LHCb sees the largest deviation in the 
low q2 region 

• Atlas and Belle can confirm the 
anomaly with less significance 

• CMS is in good agreement with SM
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Figure 9: The CP -averaged observables in bins of q2, determined from a moment analysis of the
data. The shaded boxes show the SM predictions based on the prescription of Ref. [19].
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Overview of the b->sll puzzle

• Effective Hamiltonian approach 

• Effective Operators Oi  

• Effective Couplings Ci 

• Combine measurements and fit for

Combining the results

theory. Such an approach is ‘top-down’ in nature: the measurement of a physical quantity

is motivated by a given theory which predicts some measurable di↵erence with respect to

the SM prediction. For the b! s`+`� transition, and more generally, FCNC processes,

this approach is somewhat reversed. The ‘bottom-up’ approach used here is an e↵ective

field theory description. This approach has two main advantages: model-independence and

the separation of scales. The e↵ective field theory framework makes no model-dependent

assumptions about the structure of NP and the general form of the couplings can be

included explicitly. The second advantage that low-energy e↵ects, which are di�cult

to reliably predict due to the nonperturbative nature of QCD, are separated from the

high-energy e↵ects that are sensitive to contributions from NP. Since b-quarks cannot be

created at energy scales smaller than their mass, e↵ects below this scale are not normally

relevant to the system of the energetic weak decay [8]. Therefore the b-quark mass provides

the scale of the system:

% = mb ⇡ 5GeV/c2 � ⇤QCD. (2.76)

Such an approach is not without disadvantages. Whilst the low-energy e↵ects in the

quark-level process are separated out, the description of the physical hadronic system

introduces additional low-energy QCD e↵ects. The hadronic system is parameterised by

so-called hadronic form factors which are di�cult to calculate. Another issue arises in

FCNC decays of the b-quark to light quarks (b! s or b! d). This issue is regarding

treatment of corrections due to loops involving a c-quark. Both of these disadvantages

will be discussed in the following sections.

2.2.1 Operator-product expansions

The e↵ective field theory approach used to describe b ! s`+`� processes is a specific

example of an operator-product expansion (OPE). The OPE technique has often been

used during the development of the quantum field theory description of particle physics.

The canonical example, is in the description of nuclear beta decay before the discovery of

the W± bosons where a four-point operator was used with a coupling strength GF. This

section provides a brief description of the technique before the details of the OPE for

b! s`+`� processes is presented in Section 2.3.

The Lagrangian density of the SM and any BSM theories can be written

L = LSM +�LNP (2.77)

where �LNP refers to extra terms in the theory due to NP contributions.

An OPE replaces this with the e↵ective Lagrangian,

Le↵ =
X

i

Ci(%)Oi. (2.78)

In performing this replacement, e↵ects of interactions above the scale % (high-energy, short-

distance) are contained within the Wilson coe�cients, Ci = Ci(%). These interactions are

36
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Figure 2.3: Schematic diagrams for operators O7 (top),

O9,10 (centre), and O1c,2c (bottom). The e↵ective operator

O7 relates to diagrams mediated by a radiated photon, the

operator O9 relates to diagrams mediated by a vector current,

and the operator O10 to diagrams mediated by an axial

current. The operators are defined in Equations 2.82, 2.83,

and 2.84 respectively. The e↵ective operators O1c,2c relate to

diagrams with internal c-quarks.

2.3 Application of the e↵ective field theory approach

to b ! s`+`� and the hadronic description of

B0! K⇤
1(892)

0`+`� decay amplitudes

The b! s`+`� processes can be described by the following e↵ective Hamiltonian [8, 16],

He↵ = �4GFp
2

e2

16⇡2
VtbV

⇤
ts

X

i=1,...10,S,P

(CiOi + C 0
i
O0

i
). (2.81)

In this expression, GF and e are Fermi’s constant and the electromagnetic coupling strength

respectively. The operators expected to be dominant and their chiral partners are [16–18],

O7 =
e

g2
mb(s̄�µ⌫PRb)F

µ⌫ ; O0
7 =

e

g2
mb(s̄�µ⌫PLb)F

µ⌫ ; (2.82)

O9 =
e2

g2
(s̄�µPLb)(`�

µ`); O0
9 =

e2

g2
(s̄�µPRb)(`�

µ`); (2.83)

O10 =
e2

g2
(s̄�µPLb)(`�

µ�5`); O0
10 =

e2

g2
(s̄�µPRb)(`�

µ�5`); (2.84)

where PL,R are the chrial projection operators (introduced in Eqns 2.2 and 2.3). The chiral

partner operators receiving the primes are such that O0
i
is zero or suppressed in the SM.

The factor F µ⌫ is the electromagnetic field strength tensor, �µ⌫ ⌘ i [�µ, �⌫ ], and mb is the

running mass of the b-quark.

Equation 2.82 is the radiative photon operator and relates to diagrams mediated via

a photon which decays into the dilepton pair. Equations 2.83 and 2.84 are the vector

and axial vector operators respectively. Schematic diagrams of O7 and O9,10 are shown in

Fig. 2.3.

The remaining operators (O1�6,8,S,P) are either heavily suppressed, or the corresponding

coe�cient is already well constrained by experiment. Two further operators (which will
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Introduction Angular Analysis Search for B+ ! K+⌧+⌧� Resume Disputation Simon Wehle

Resume - The Bigger Picture

I Look across all different measurements of
b ! s`+`�

I Short distance effects can be described by
Wilson Coefficients Ci

I C7,9,10 important for b ! s`+`� processes

I FL from Atlas and LHCb

I AFB from Atlas and LHCb

I RK from BaBar and LHCb

I Branching ratios for b ! s`+`�

I P0
5...

! constrain Wilson Coefficients Ci across measurements and experiments

I Global fit

I Fit NP contribution

C9 = C
SM
9 + C

NP
9

I 4.5� deviation in C9 from SM
S. Descotes-Genon et al.
arXiv:1605.06059v1

Simon Wehle (Deutsches Elektronen-Synchrotron) 32
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The Flavor Anomalies Overview - Branching Ratios

From Justine Serrano EPS2017

Simon Wehle (Deutsches Elektronen-Synchrotron) 7
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Result P0
5 - Result for Combined Data
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�1.5
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P
� 5

DHMV

Belle (muon mode)

Belle (electron mode)

LHCb 2015

ATLAS 2017

CMS 2017

I Measurements are compatible with the SM
I Similar central values for the P

0
5 anomaly with 2.5� tension

Simon Wehle (Deutsches Elektronen-Synchrotron) 17
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Combined Fit for New Physics
Fit for New Physics

Introduction Lepton Flavor Universality Discussion and Outlook Lepton Flavor Universality & Rare B Decays

Fits for New Physics in Wilson Coefficients

1704.05340 Phys. Rev. D 96, 055008 (2017)

I Many theorists perform global fits of O(150) measurements

I Pull for the SM at the level of 4.4-5 �

Simon Wehle (Deutsches Elektronen-Synchrotron) 20
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Combined Fit for New Physics
Fit for Lepton Flavour Universality

Introduction Lepton Flavor Universality Discussion and Outlook Lepton Flavor Universality & Rare B Decays

Fits for Lepton Flavor Universality

1704.05340 Phys. Rev. D 96, 055008 (2017)

I Lepton Flavor Non Universality favored with > 3�

Simon Wehle (Deutsches Elektronen-Synchrotron) 21
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The taus!

• Many new physics models imply large 
contributions to b→s 𝜏𝜏 

• CEPC will have the unique  
ability to study couplings to  
the third lepton family

Discussion

Introduction Lepton Flavor Universality Discussion and Outlook Lepton Flavor Universality & Rare B Decays

Did we find new Physics?

I The anomalies are difficult to explain at once

I Two models are favored:

I Both cases may enhancement b ! s⌧⌧

I LQ: large enhancement of b ! sµ⌧

Simon Wehle (Deutsches Elektronen-Synchrotron) 23
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I LQ: large enhancement of b ! sµ⌧
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Introduction Angular Analysis Search for B+ ! K+⌧+⌧� Resume Disputation Simon Wehle

Reconstruction of B+ ! K+⌧+⌧�

tag side signal side

The tag side is reconstructed in more than 1000 exclusive hadronic decay channels using more than 70
neural networks

Pe+ + Pe� = Ptag-side + Psignal-side.

Simon Wehle (Deutsches Elektronen-Synchrotron) 27

"16

B → K+𝝉+𝝉- at Belle 
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B → K+𝝉+𝝉- at Belle 
Preliminary study on simulated events

Introduction Angular Analysis Search for B+ ! K+⌧+⌧� Resume Disputation Simon Wehle

Signal Distribution after Pre-Cuts

I Signal is identified in the EECL variable, the additional energy in the calorimeter after removing all
clusters from associated tag- and signal-side particles

I A counting experiment in EECL is performed to calculate the upper limit

Simon Wehle (Deutsches Elektronen-Synchrotron) 28

Introduction Angular Analysis Search for B+ ! K+⌧+⌧� Resume Disputation Simon Wehle

Result on MC:

I All systematic uncertainties are calculated
I Data Monte Carlo comparison is performed in EECL sideband
I Control channel B+

! K+⌧⌧(KS) is evaluated on Data ! very good Data/MC agreement X
I Expected upper limit: B(B+

! K+⌧+⌧�) < 3.17 ⇥ 10�4 at 90% C.L. on MC
I Alternatively: Bayesian MCMC calculator: B(B+

! K+⌧+⌧�) < 4.61 ⇥ 10�4 at 95% C.L.
I Result on data with the click on a button...

Simon Wehle (Deutsches Elektronen-Synchrotron) 31
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Reconstruction Methods

• Partial reconstruction could be 
sufficient  

• Sensitive to  

• Polarisation 

• Angular analysis! 

• Important benchmarks: 

• vertex and momentum resolution 
of the taus 

• vertex separation depending on q2

Untagged using three prong decays of the tau

B tagging?

Z

b s

τ+

τ−

q

q2

B → K+ττ, B → K*ττ, B → ϕττ, Bs → ττ
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Reconstruction Methods

• Partial reconstruction could be 
sufficient  

• Sensitive to  

• Polarisation 

• Angular analysis! 

• Important benchmarks: 

• vertex and momentum resolution 
of the taus 

• vertex separation depending on q2

Untagged using three prong decays of the tau

∼ 1 %

B tagging?

Z

b s

τ+

τ−

q

q2

B → K+ττ, B → K*ττ, B → ϕττ, Bs → ττ
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Reconstruction Methods

• Signal side efficiency an order of 
magnitude higher 

• Dependent on the efficiency of 
the B-tagging algorithm this 
would be a viable option 

• Challenges 

• Spatial separation of B tracks 

• Backgrounds 

Tagged in single prong decays

Tagged?

Z

b s

τ+

τ−

q

B
q2

B → K+ττ, B → K*ττ, B → ϕττ, Bs → ττ
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Reconstruction Methods

• Signal side efficiency an order of 
magnitude higher 

• Dependent on the efficiency of 
the B-tagging algorithm this 
would be a viable option 

• Challenges 

• Spatial separation of B tracks 

• Backgrounds 

Tagged in single prong decays

∼ 21 %

Tagged?

Z

b s

τ+

τ−

q

B
q2

B → K+ττ, B → K*ττ, B → ϕττ, Bs → ττ
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Reconstruction Methods

• Inclusive decays offer very clean 
theoretical observables 

• Important benchmarks: 

• Kaon identification 

• KS finding 

• Possible problems 

• difficult to estimate spectator

Inclusive

∼ 1 %

B tagging?

Z

b

τ+

τ−

q
Xs

q2
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Introduction Lepton Flavor Universality Discussion and Outlook Lepton Flavor Universality & Rare B Decays

Important recent Measurements

Bd,s ! µµ
I Golden mode to study at LHC(b)

I LHCb: Single experiment observation of
B

0
s
! µ+µ� with more than 7�

I Powerful probe of models with enhanced
(pseudo)scalar interactions

Bd,s ! ⌧⌧
I LHCb measurement using ⌧ ! ⇡�⇡+⇡�⌫⌧
I B(B0

s
! ⌧+⌧�) < 6.8 ⇥ 10�3(95%CL)

I B(B0
d
! ⌧+⌧�) < 2.1 ⇥ 10�3(95%CL)

Simon Wehle (Deutsches Elektronen-Synchrotron) 26
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Bs →𝜏𝜏

• LHCb currently sets the strongest limits on 
B→𝜏𝜏 but is missing the constraint from 
the other b 

• CEPC can be leading this analysis 

ℬSM(Bs → ττ) = ∼ 10−7
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Bs →𝜏𝜏

• LHCb currently sets the strongest limits on 
B→𝜏𝜏 but is missing the constraint from 
the other b 

• CEPC can be leading this analysis 

ℬSM(Bs → ττ) = ∼ 10−7

Introduction Lepton Flavor Universality Discussion and Outlook Lepton Flavor Universality & Rare B Decays

Important Measurements Wish-List

1. Bs ! �e
+

e
�

2. B ! K
(⇤)⌧⌧

3. B ! K
(⇤)µ⌧

4. B ! K
(⇤)⌫⌫

5. Bs ! `+`�

6. Bs ! `+0`�

7. ...

B
0
s

Branching Fractions of Charmless Leptonic Bs decays

ATLAS
CMS
LHCb
D0
CDF

Our Avg.

HFLAV

August 2017

Branching Fraction ⇥ 10�6

�µ+µ�

⇡+⇡�µ+µ�

µ+µ�µ+µ�

e±µ⌥

⌧+⌧�

µ+µ�

e+e�

 0.0  2.4 6E+03
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Bs →𝜏𝜏

• Partial reconstruction should be 
sufficient  

• Full decay solvable at CEPC 

• Important benchmarks: 

• vertex and momentum resolution 
of the taus 

• B mass resolution

Untagged using three prong decays of the tau

B tagging?

Z

b
s

τ+

τ−
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Other Analyses 

• LHCb has difficulties with mass resolution 
of decays with electrons in the final state 

• LFU tests in angular observables can be 
competitive with Belle II  

• Benchmark: q2 resolution and mass 
resolution for B → K* ll 

• Probing Lepton Flavour Violating decays 

• CEPC might have the unique opportunity 
to measure 

Introduction Lepton Flavor Universality Discussion and Outlook Lepton Flavor Universality & Rare B Decays

Lepton Flavor Universality in Angular Observables

I Test lepton flavor universality
I Observables Qi = P

µ
i

� P
e

i
, JHEP 10, 075 (2016)

I Deviation from zero very sensitive to NP

I Published recently in Phys. Rev. Lett. 118, 111801 (2017)

Simon Wehle (Deutsches Elektronen-Synchrotron) 18

Qi = P′�i
μ − P′�i

e
Introduction Flavor Anomalies Lepton Flavor Universality Discussion and Outlook Lepton Flavor Universality & Rare B Decays

Lepton Flavor Universality in Angular Observables

I Test lepton flavor universality
I Observables Qi = P

µ
i
� P

e

i
, JHEP 10, 075 (2016)

I Deviation from zero very sensitive to NP

I Published recently in Phys. Rev. Lett. 118, 111801 (2017)
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Conclusions

• b→s𝜏𝜏 decays are a promising candidate to find physics beyond the SM 

• CEPC could play a dominant role to investigate these decays 

• If the anomalies persist, CEPC will have excellent prospects studying NP 
effects in couplings to the third generation of leptons 

• Important features 

• good K/𝜋 separation 

• Bremsstrahlung recovery for electrons 

• vertex resolution for tau three prong decays 

• Best experimental setup for Bs →𝜏𝜏!
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Experimental Setup for Belle II 
Advantages at e+e- colliders

⌥(4S)

B

B

e+ e�
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Advantages at e+e- colliders
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Experimental Setup for Belle II 
Advantages at e+e- colliders

⌫`

`+

signal side

tag side

K+

⇡0

⌥(4S)

B

B

e+ e�

P⌫` = Pe+e� � PBtag
� P`+

Hadronic Tag ✏ = O(0.3)%

Semileptonic Tag ✏ = O(1)%

Inclusive Tag ✏ = O(100)%

E
ffi

ci
en

cy P
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Belle already employed Full Reconstruction (FR) 
successfully.
Belle II: Full Event Interpretation (FEI): more 
inclusive, more automation and analysis-specific 
optimizations.
Hierarchical approach
• A multivariate classier (MVC) is trained for final-

state particle candidates and intermediate 
particle candidates classification.

• The MVC is trained for each employed decay 
channel. 

• Combine all information into a single value, the 
signal-probability.

FEI can unify the hadronic and semi-leptonic and 
inclusive tagging into a single algorithm.  

Full Event Interpretation (FEI)

4

Tag-side efficiency:
"29

Missing Energy Channels

• Hierarchical approach 

• Multivariate classifier for each state 

• Gather all information in the signal 
probability 

• FEI can provide hadronic and 
semileptonic final states

Full Event Interpretation (FEI)

Tag Side Btag: Result

Maximum reconstruction efficiency

Tag FR @ Belle FEI @ Belle FEI @ Belle II

Hadronic B+ 0.28 % 0.49 % 0.61 %
Semileptonic B+ 0.67 % 1.42 % 1.45 %

Hadronic B0 0.18 % 0.33% 0.34 %

Semileptonic B0 0.63 % 1.33% 1.25 %

Thomas Keck – B2TauNu 21.04.2017 10/20
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B → K+𝝉+𝝉- at Belle 

Introduction Flavor Anomalies Lepton Flavor Universality Discussion and Outlook Lepton Flavor Universality & Rare B Decays

Motivation for b ! s⌧⌧ at Belle

Motivation

I New Physics may couple to mass of the ⌧
! enhance sensitivity by |m⌧/mµ|2 ' 286

I Both Z
0 and leptoquark models predict large

enhancements [ 1704.05340]

The B+ ! K+⌧+⌧� Decay

I B(B+ ! K
+⌧⌧)SM < 1.44(15)⇥ 10�7

I Some models may lead to a strong enhancement
I B(B ! K⌧�⌧+)MLFV < 2 ⇥ 10�4

Alonso, R., Grinstein, B. & Camalich, J.M. J. High Energ. Phys. (2015) 2015

I Only experimental constraints by BaBar with
B(B+ ! K

+⌧+⌧�) < 2.25 ⇥ 10�3 at 90% C.L..
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τ → eνν̄
τ → μνν̄
τ → πνν̄

single prong decays
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Introduction Angular Analysis Search for B+ ! K+⌧+⌧� Resume Disputation Simon Wehle

Reconstruction of B+ ! K+⌧+⌧�

tag side signal side

The tag side is reconstructed in more than 1000 exclusive hadronic decay channels using more than 70
neural networks

Pe+ + Pe� = Ptag-side + Psignal-side.
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B → K+𝝉+𝝉- at Belle 
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B → K+𝝉+𝝉- at Belle 
Preliminary study on simulated events

Introduction Angular Analysis Search for B+ ! K+⌧+⌧� Resume Disputation Simon Wehle

Signal Distribution after Pre-Cuts

I Signal is identified in the EECL variable, the additional energy in the calorimeter after removing all
clusters from associated tag- and signal-side particles

I A counting experiment in EECL is performed to calculate the upper limit
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Introduction Angular Analysis Search for B+ ! K+⌧+⌧� Resume Disputation Simon Wehle

Result on MC:

I All systematic uncertainties are calculated
I Data Monte Carlo comparison is performed in EECL sideband
I Control channel B+

! K+⌧⌧(KS) is evaluated on Data ! very good Data/MC agreement X
I Expected upper limit: B(B+

! K+⌧+⌧�) < 3.17 ⇥ 10�4 at 90% C.L. on MC
I Alternatively: Bayesian MCMC calculator: B(B+

! K+⌧+⌧�) < 4.61 ⇥ 10�4 at 95% C.L.
I Result on data with the click on a button...
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