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2 



Outline 

• Introduction 

• Baryon results at Belle 

• Belle II status 

• Prospects of baryon study at Belle II  

• Summary  

3 



Baryon production at B-factory 
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Double-Cabibbo suppressed decay 
𝚲𝐜
+ → 𝑝 𝐾+𝜋− 
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DCS decay 𝚲𝐜
+ → 𝑝 𝐾+𝜋− 
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A new Λ  excited states ?  
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Observation of excited Ωc states at LHCB  
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PRL118, 182001(2017) 
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Confirmation of excited Ωc states at Belle  
PRD97, 051102 (2018)  

https://link.aps.org/doi/10.1103/PhysRevD.97.051102
https://link.aps.org/doi/10.1103/PhysRevD.97.051102
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Unit: MeV/c2  
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Confirmation of excited Ωc states at Belle  
PRD97, 051102 (2018)  

https://link.aps.org/doi/10.1103/PhysRevD.97.051102
https://link.aps.org/doi/10.1103/PhysRevD.97.051102
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 𝚵𝐜(𝟐𝟗𝟑𝟎)
𝟎   in  𝐁+ → 𝐊+𝚲𝐜

+𝚲 𝐜
−  

• Belle reported a structure, called X(4630), in the Λ𝑐
+Λ 𝑐

− invariant 

mass distribution in 𝑒+𝑒− → 𝛾𝐼𝑆𝑅Λ𝑐
+Λ 𝑐

−    PRL 101, 172001 

• BarBar once studied 𝐵+ → 𝐾+Λ𝑐
+Λ 𝑐

− and found two small peaks in 

𝑀Λ𝑐
+Λ 𝑐

− spectrum and a vague structure named Ξ𝑐 2930  is seen in 

the distribution of 𝑀𝐾 Λ𝑐
 . Larger data is needed to verify them. 

PRD 77, 031101 

• Also, some theory explained that Y(4660) has a large partial decay 

width to Λ𝑐
+Λ 𝑐

− and it’s isospin partner Y(4616) is predicted. PRD 

82, 094008;  PRL102, 242004 

PRL 101, 172001 PRD 77, 031101 
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 𝚵𝐜(𝟐𝟗𝟑𝟎)
𝟎   in  𝐁+ → 𝐊+𝚲𝐜

+𝚲 𝐜
−  
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Observation of 𝜩𝒄(𝟐𝟗𝟑𝟎)
𝟎   in  𝑩+ → 𝑲+𝜦𝒄

+𝜦 𝒄
− 𝐚𝐭 𝐁𝐞𝐥𝐥𝐞 

Eur. Phys. J. C78, 252 (2018) 
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Search for  Y(𝟒𝟔𝟔𝟎)  and its spin part  in   

𝑩+ → 𝑲+𝜦𝒄
+𝜦 𝒄

− 𝐚𝐭 𝐁𝐞𝐥𝐥𝐞 

• No Y(4660) and its spin partner 𝑌𝜂 were observed. in the Λ𝑐
+Λ 𝑐

− 

invariant mass distribution  

• 90% C.L. upper limits of 𝐵+ → 𝐾+𝑌(4660) → 𝐾+Λ𝑐
+Λ 𝑐

− and 

𝐵+ → 𝐾+𝑌𝜂 → 𝐾+Λ𝑐
+Λ 𝑐

− are 1.2× 10−4 and  2.0 × 10−4. 

Eur. Phys. J. C78, 252 (2018) 



Observation of Pc states at LHCb 
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Search for Ps states at Belle 

• No significant Ps signal 
• Best fit yields a peak at M=(2025±5) MeV/c2 

and Γ=(22±12) MeV 
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PRD96, 051102(R) (2017 ); 915fb-1  

https://link.aps.org/doi/10.1103/PhysRevD.96.051102
https://link.aps.org/doi/10.1103/PhysRevD.96.051102
https://link.aps.org/doi/10.1103/PhysRevD.96.051102
https://link.aps.org/doi/10.1103/PhysRevD.96.051102
https://link.aps.org/doi/10.1103/PhysRevD.96.051102
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Production rates of charmed baryon  
and hyperons 
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https://www.nature.com/articles/d41586-018-00162-x 

The world is waiting for us 
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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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• Improved IP and secondary vertex resolution    

• Better K/π separation and flavor tagging 

• Higher Ks, π0  and slow pion reconstruction efficiency 



Transitions to Operations 

Photo credit: M. Friedl 
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・・
・ 

2016 

JFY2016 

2017 2018 2019 

JFY2017 JFY2018 JFY2019 Japan FY 

Calendar year 

Summer shutdown 
(power saving) 

Summer shutdown 
(power saving) 

phase 1 phase 2 (MR) phase 3 

MR renovation for phase 2, including 
installation of QCS and Belle II 

w/o QCS 
w/o Belle II 

w/ QCS 
w/ Belle II (no VXD) 

w/ full Belle II 

DR commissioning DR installation & startup 

MR startup VXD installation 
HER start 
LER start 

(end Feb. – mid Jul. 2018) 

Summer shutdown 
(power saving) 

Power saving 
after mid July 2018 

Assumes phase 3 operation 
9 months/year  

Oct. 2017 SuperKEKB/Belle II schedule 

• Phase I: commissioning of the main ring; installation of outer detectors; vacuum 

scrubbing and beam bkg. studies 

• Phase 2: start of the collisions, detector commissioning  without vertex detector; 

first physics runs on Y(4S) and Y(6S) (~20±20 fb-1) [now- July 2018] 

• Phase 3: full detector operation in the end of 2018   28 



Status of Belle II Physics Book 
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• Belle II physics book (>630 pages), to be printed by PTEP very soon 

       https://confluence.desy.de/display/BI/B2TiP+ReportStatus 

• The contents include Belle II detector, simulation, reconstruction. analysis software, 

B decays, CKM angles, charm, quarkonium(-like), τ, new physics, …. 

• Some golden channels are given with Belle II MC simulations, theoretical 

discussions, sensitivity and systematic estimates   

    

  

MC signal and background estimates for 𝜏 → 𝛾𝜇 
Mixing constraints 𝐷0 − 𝐷 0 system 



750 colleagues, 101 institutions, 23 countries/regions 
国内单位：北航、北大、高能所、中科大、复旦 

 Belle II Collaboration 
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Xfrag :  a few unflavored mesons 



Summary 
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   Belle data taking is over, but still actively publishing results. 

Many interesting results are from baryon spectroscopy. 
    -- First observation of doubly Cabibbo-suppressed decay in Λc

+ → 𝑝 𝐾+𝜋− 

   -- Ω𝑐  and excited Ω𝑐 studies 

  -- First observation of 𝛯c
0(2930) in B decays 

   -- Search for Ps in Λc → 𝑝𝜙𝜋0 decay 

   -- Production rates of charmed baryon and hyperons 

   Interesting results are expected at Belle II,  where 50 times 

more statistics than Belle.  

  --Spin-parity determination of most baryons and hyperons. 

  --Search for new baryon/hyperon resonances  

  -- And more …  
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SVD ladder mount 

• Jan 2018: Mount of the +X half shell was 
successfully completed 



Beam Background Group 

• First Measurements of Beam 
Backgrounds at SuperKEKB,  
submitted to NIMA, 101 pages 

• Final experiment/simulation 
 
 
 

 
• Phase 2 dedicated beam 

background detectors installed 
– VXD Volume: FANGS,CLAWS,PLUME 
– VXD dock space: TPCs, He-3 tubes 
– On QCS: PIN diodes, scintillators 

• Next challenge: Phase 2 integration 
of DAQ and simulation 

Photo credit: Carlos Marinas 

		

LER	beam- gas :		2.8
-2.3

+3.4 		

LER	Touschek :			1.4
-1.1

+1.8 		

HER	beam- gas :108
-64

+180 	

HER	Touschek :		4.8
-2.8

+8.2 		

S. Vahsen, H. Nakayama et al 

https://drive.google.com/open?id=1BrKmgsA9hcNL0dTkLN97vsVjZQKpymJL
https://drive.google.com/open?id=1BrKmgsA9hcNL0dTkLN97vsVjZQKpymJL
https://drive.google.com/open?id=1BrKmgsA9hcNL0dTkLN97vsVjZQKpymJL
https://drive.google.com/open?id=1BrKmgsA9hcNL0dTkLN97vsVjZQKpymJL


Milestone: Completion of +X clam-shell of the SVD on Jan 18, 2018 

Phase III: 


