
Johannes Albrecht1, Florian Bernlochner2, Stefanie Reichert1, David Straub3 
1TU Dortmund, 2University of Bonn, 3TU Munich  

NP Impact Plot Meeting, 10 October 2016

Wilson coefficient scan using rare EW decays
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Idea

‣ Scan Wilson coefficients using flav-io package
• CS vs CS’
• C7 vs C7’
• C9 vs C9’
• C10 vs C10’

‣ Inputs from Belle and LHCb (Run 1) measurements  
→ extrapolate to future sensitivities 
→ central values set to SM predictions 
→ illustrate interplay of both experiments
‣ Study SM and certain NP scenario
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Scan of  CS and CS’
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flavio v0.13.1
B+ ! K+µµ

BR(B0 ! µ+µ�).

BR(Bs ! µ+µ�).

All above combined

B(Bd ! µ+µ�
),

B(Bs ! µ+µ�
),

FH(B+ ! K+µ+µ�
) for 0.05 < q2 < 2.00GeV

2,

FH(B+ ! K+µ+µ�
) for 2.00 < q2 < 4.30GeV

2,

FH(B+ ! K+µ+µ�
) for 4.30 < q2 < 8.68GeV

2,

FH(B+ ! K+µ+µ�
) for 8.68 < q2 < 10.09GeV

2,

FH(B+ ! K+µ+µ�
) for 14.18 < q2 < 16.00GeV

2,

FH(B+ ! K+µ+µ�
) for 16.00 < q2 < 18.00GeV

2,

FH(B+ ! K+µ+µ�
) for 18.00 < q2 < 22.00GeV

2,
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Scan of  C7 and C7’
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flavio v0.13
BR(Bs ! ��)

A��(Bs ! ��)

hdBR
dq2 i(Bs ! �µ+µ�)

hAIm
T i(B0 ! K⇤0e+e�)

hP1i(B0 ! K⇤0e+e�)

hP2i(B0 ! K⇤0e+e�)

B0 ! K⇤µµ

All above combined

B(Bs ! ��),

B(B+ ! K⇤+�),

B(B0 ! K⇤0�),

B(B ! Xs�),

A�
(Bs ! ��),

SK⇤� ,

dB/dq2(B0
s ! �µ+µ�

) for 1.0 < q2 < 6.0GeV

2,

AIm
T (B0 ! K⇤0e+e�) for 0.002 < q2 < 1.12GeV

2,

P1(B
0 ! K⇤0e+e�) for 0.002 < q2 < 1.12GeV

2,

P2(B
0 ! K⇤0e+e�) for 0.002 < q2 < 1.12GeV

2,

S3(B
0 ! K⇤0µ+µ�

) for 1.1 < q2 < 2.5GeV

2,

S4(B
0 ! K⇤0µ+µ�

) for 1.1 < q2 < 2.5GeV

2,

S5(B
0 ! K⇤0µ+µ�

) for 1.1 < q2 < 2.5GeV

2,

S3(B
0 ! K⇤0µ+µ�

) for 2.5 < q2 < 4.0GeV

2,

S4(B
0 ! K⇤0µ+µ�

) for 2.5 < q2 < 4.0GeV

2,

S5(B
0 ! K⇤0µ+µ�

) for 2.5 < q2 < 4.0GeV

2

Work in progress
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Scan of  C9 and C9’
dB/dq2(B0

s ! �µ+µ�
) for 1.0 < q2 < 6.0GeV

2,

dB/dq2(B0
s ! �µ+µ�

) for 15.0 < q2 < 19.0GeV

2,

dB/dq2(B+ ! K+µ+µ�
) for 1.1 < q2 < 6.0GeV

2,

dB/dq2(B+ ! K+µ+µ�
) for 15.0 < q2 < 22.0GeV

2,

dB/dq2(B0 ! K0µ+µ�
) for 1.1 < q2 < 6.0GeV

2,

dB/dq2(B0 ! K0µ+µ�
) for 15.0 < q2 < 22.0GeV

2,

dB/dq2(B+ ! K⇤+µ+µ�
) for 1.1 < q2 < 6.0GeV

2,

dB/dq2(B+ ! K⇤+µ+µ�
) for 15.0 < q2 < 19.0GeV

2,

dB/dq2(B0 ! K⇤0µ+µ�
) for 1.1 < q2 < 6.0GeV

2,

dB/dq2(B0 ! K⇤0µ+µ�
) for 15.0 < q2 < 19.0GeV

2,

S5(B
0 ! K⇤0µ+µ�

) for 1.1 < q2 < 2.5GeV

2,

FL(B
0 ! K⇤0µ+µ�

) for 1.1 < q2 < 2.5GeV

2,

AFB(B
0 ! K⇤0µ+µ�

) for 1.1 < q2 < 2.5GeV

2,

S5(B
0 ! K⇤0µ+µ�

) for 2.5 < q2 < 4.0GeV

2,

FL(B
0 ! K⇤0µ+µ�

) for 2.5 < q2 < 4.0GeV

2,

AFB(B
0 ! K⇤0µ+µ�

) for 2.5 < q2 < 4.0GeV

2

S5(B
0 ! K⇤0µ+µ�

) for 4.0 < q2 < 6.0GeV

2,

FL(B
0 ! K⇤0µ+µ�

) for 4.0 < q2 < 6.0GeV

2,

AFB(B
0 ! K⇤0µ+µ�

) for 4.0 < q2 < 6.0GeV

2,

S3(B
0 ! K⇤0µ+µ�

) for 15.0 < q2 < 19.0GeV

2,

S4(B
0 ! K⇤0µ+µ�

) for 15.0 < q2 < 19.0GeV

2,

S5(B
0 ! K⇤0µ+µ�

) for 15.0 < q2 < 19.0GeV

2,

FL(B
0 ! K⇤0µ+µ�

) for 15.0 < q2 < 19.0GeV

2,

AFB(B
0 ! K⇤0µ+µ�

) for 15.0 < q2 < 19.0GeV

2
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flavio v0.13.1
B0

s ! �µµ for 1.0 < q2 < 6.0GeV2

B0
s ! �µµ for 15.0 < q2 < 19.0GeV2

B+ ! K+µµ for 1.1 < q2 < 6.0GeV2

B+ ! K+µµ for 15.0 < q2 < 22.0GeV2

B0 ! K0µµ for 1.1 < q2 < 6.0GeV2

B0 ! K0µµ for 15.0 < q2 < 22.0GeV2

B+ ! K⇤+µµ for 1.1 < q2 < 6.0GeV2

B+ ! K⇤+µµ for 15.0 < q2 < 19.0GeV2

B0 ! K⇤0µµ for 1.1 < q2 < 6.0GeV2

B0 ! K⇤0µµ for 15.0 < q2 < 19.0GeV2

B0 ! K⇤0µµ (angular)

All above combined



Stefanie Reichert,  TU Dortmund 6

Scan of  C10 and C10’
B(B0

s ! µ+µ�
),

dB/dq2(B0
s ! �µ+µ�

) for 1.0 < q2 < 6.0GeV

2,

dB/dq2(B0
s ! �µ+µ�

) for 15.0 < q2 < 19.0GeV

2,

dB/dq2(B+ ! K+µ+µ�
) for 1.1 < q2 < 6.0GeV

2,

dB/dq2(B+ ! K+µ+µ�
) for 15.0 < q2 < 22.0GeV

2,

dB/dq2(B0 ! K0µ+µ�
) for 1.1 < q2 < 6.0GeV

2,

dB/dq2(B0 ! K0µ+µ�
) for 15.0 < q2 < 22.0GeV

2,

dB/dq2(B+ ! K⇤+µ+µ�
) for 1.1 < q2 < 6.0GeV

2,

dB/dq2(B+ ! K⇤+µ+µ�
) for 15.0 < q2 < 19.0GeV

2,

dB/dq2(B0 ! K⇤0µ+µ�
) for 1.1 < q2 < 6.0GeV

2,

dB/dq2(B0 ! K⇤0µ+µ�
) for 15.0 < q2 < 19.0GeV

2,

S5(B
0 ! K⇤0µ+µ�

) for 1.1 < q2 < 2.5GeV

2,

FL(B
0 ! K⇤0µ+µ�

) for 1.1 < q2 < 2.5GeV

2,

AFB(B
0 ! K⇤0µ+µ�

) for 1.1 < q2 < 2.5GeV

2,

S5(B
0 ! K⇤0µ+µ�

) for 2.5 < q2 < 4.0GeV

2,

FL(B
0 ! K⇤0µ+µ�

) for 2.5 < q2 < 4.0GeV

2,

AFB(B
0 ! K⇤0µ+µ�

) for 2.5 < q2 < 4.0GeV

2

S5(B
0 ! K⇤0µ+µ�

) for 4.0 < q2 < 6.0GeV

2,

FL(B
0 ! K⇤0µ+µ�

) for 4.0 < q2 < 6.0GeV

2,

AFB(B
0 ! K⇤0µ+µ�

) for 4.0 < q2 < 6.0GeV

2,

S3(B
0 ! K⇤0µ+µ�

) for 15.0 < q2 < 19.0GeV

2,

S4(B
0 ! K⇤0µ+µ�

) for 15.0 < q2 < 19.0GeV

2,

S5(B
0 ! K⇤0µ+µ�

) for 15.0 < q2 < 19.0GeV

2,

FL(B
0 ! K⇤0µ+µ�

) for 15.0 < q2 < 19.0GeV

2,

AFB(B
0 ! K⇤0µ+µ�

) for 15.0 < q2 < 19.0GeV

2
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flavio v0.13.1
B(B0

s ! µµ)

B0
s ! �µµ for 1.0 < q2 < 6.0GeV2

B0
s ! �µµ for 15.0 < q2 < 19.0GeV2

B+ ! K+µµ for 1.1 < q2 < 6.0GeV2

B+ ! K+µµ for 15.0 < q2 < 22.0GeV2

B0 ! K0µµ for 1.1 < q2 < 6.0GeV2

B0 ! K0µµ for 15.0 < q2 < 22.0GeV2

B+ ! K⇤+µµ for 1.1 < q2 < 6.0GeV2

B+ ! K⇤+µµ for 15.0 < q2 < 19.0GeV2

B0 ! K⇤0µµ for 1.1 < q2 < 6.0GeV2

B0 ! K⇤0µµ for 15.0 < q2 < 19.0GeV2

B0 ! K⇤0µµ (angular)

All above combined
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Plans

‣ Plots with extrapolation to Belle II (5/ab & 50/ab) and  
LHCb(10/fb & 22/fb)  

‣ LHCb extrapolations:
• extrapolate statistical uncertainties based on expected integrated 

luminosities runDB and LHCb-Talk-2015-200

• account for increased trigger performance LHCB-TDR-016

‣ Central value scenarios: SM and a range of NP scenarios
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