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The Belle II experiment  
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Need O(100x) more data Next generation B-factories 

40 times higher 
luminosity 

8 x1035 

KEKB 

SuperKEKB 

PEP-II 
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Belle II Detector  
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Belle II Detector  
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             Belle II Status 
Belle II Roll-In completed April 11, 2017 

First Cosmics in a B field:  
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750 colleagues, 101 institutions, 23 countries/regions 

 Belle II Collaboration 
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Status of Belle II Physics Book 
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Charm mixing and CP violation 
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Mixing and CP violation 
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Leptonic charm decays 
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𝐷(𝑠) (semi-)leptonic decays 
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Rare Charm decays 
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ɣɣ 2.2×10-6 5×10-8 2×10-7 

μ+μ- 6.2×10-9       1.7×10-7 1.6×10-8 

μ+e- 2.6×10-7 4.3×10-8 3.0×10-8 

e+e- 7.9×10-8 2.4×10-8 1.0×10-9 

π0 μ+μ- 1.8×10-4 1.2×10-7 1.6×10-6 

π0e+e- 4.5×10-5 7.9×10-8 3.5×10-9 

π0 μ +e- 8.6×10-5 9.7×10-8 7.5×10-7 

K0μ+μ- 2.6×10-4 1.1×10-7 5.9×10-6 

K0e+e- 1.1×10-4 7.5×10-8 8.5×10-9 

K0 μ +e- 1.0×10-4 9.6×10-8 7.7×10-9 

ημ+μ- 5.3×10-4 1.0×10-7 4.1×10-8 

ηe+e- 1.1×10-4 1.0×10-7 8.5×10-9 

ημ +e- 1.0×10-4 1.0×10-7 7.7×10-9 

(20 fb-1) 
D0 Mode BEST (90% 

C.L.) (50 ab-1) 
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π+e+e- 1.1×10-6 5.6×10-8 9.6×10-8 

π+ μ+μ- 7.3×10-8       8.7×10-8 5.7×10-7 

π+μ+e- 2.8×10-6 8.3×10-8 2.3×10-7 

π-e+e+ 1.1×10-6 5.6×10-8 1.7×10-7 

π-μ+μ+ 2.2×10-8 8.7×10-8 1.7×10-7 

π- μ +e+ 2.0×10-6 5.9×10-8 1.7×10-7 

K+e+e- 1.0×10-6 6.7×10-8 8.8×10-8 

K+μ+μ- 4.3×10-6 1.1×10-7 3.8×10-7 

K+μ +e- 2.8×10-6 8.3×10-8 2.5×10-7 

K-e +e+ 9.0×10-7 6.7×10-8 7.9×10-8 

K-μ+μ+ 1.0×10-5 1.1×10-7 8.8×10-7 

K-μ +e+ 1.9×10-6 8.3×10-8 1.7×10-7 

(20 fb-1) 
D+ Mode BEST (90% 

C.L.) (50 ab-1) 
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𝐷0 → γ V rare radiative decays 
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𝐷0 → invisible final states 
• D meson to νν  is helicity suppressed in SM with Br~1.1x10-30 

• Under different DM models the Br can reach O(10-15) 
      PLB651, 374(2007);  Phys.Rept.117,75(1985) 
• Use charm tagger method to select an inclusive D0 sample 
      which allows the identification of D0 invisible decays  

· Xfrag :  a few unflavored mesons 

·Four types of Dtag are reconstructed  

using 23 decay modes 

·D*
tag are reconstructed in five decay  

modes: D0π
+
, D

+
π0, D0π0, D0γ, Ds

+ γ 
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𝐷0 → invisible final states 

·D0→invisible decays are selected by requiring no remaining final states 

associated with 𝐷0
tag  

· The residual energy in the ECL, EECL, is used to extract signal events 

·2D fit: M(D0), EECL  

PRD95, 011102 (2017)  
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http://link.aps.org/doi/10.1103/PhysRevD.95.011102
http://link.aps.org/doi/10.1103/PhysRevD.95.011102
http://link.aps.org/doi/10.1103/PhysRevD.95.011102


𝐷0 → invisible final states 
·2D fit: M(D0), EECL  

· No significant signal yield is found 

· Br(D0→invisible decays)<8.8х10-5 @ 90%C.L. with sys errors included 

924fb-1 

PRD95, 011102 (2017)  
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Summary 
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PID=TOP+ARICH 

Two Cherenkov detectors for particle identification (mainly Kion 
and Pion )  
● Barrel: Time of Propogation (TOP) 
● Endcap: Aerogel Ring-Imaging Chernkov 
 








