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SuperKEKB collider

● Asymmetric e+e- collider

● Energy limit 11.02 GeV (up to 11.24)

● Luminosity goal: 6✕1035 cm-2s-1

● Belle II goal: collect 50 ab-1

Very strong vertical focusing at the interaction point

Higher beam current



  

Belle II detector



  

Физическая программа
● Bottomonium and charmonium physics
● Exotic hadrons, QCD, cross sections
● Charm physics
● Tau physics
● B physics
● CKM unitarity-triangle phases: CP violation and sides: (semi)leptonic 

decays
● Direct searches for BSM particles in various scenarios
● After proposed upgrades:

– Higher energies→ Υ(5S), Υ(6S) physics

– Beam polarization→ electroweak physics: sin2qW, left-right asymmetries



  

Набор данных
● Mostly at √𝑠  = 10.58 GeV, Υ(4 ) → B𝑆 B
● Luminosity record: 5.1 × 1034cm−2s−1

● Main issue: “sudden beam loss” (SBL) events, damaging detector and 
accelerator components → limit luminosity improving.

●  Two SBLs damaged 2% of PXD gates → PXD turned off.

Collected 
    575 fb−1



  

Представленные работы

● Branching fraction of 𝐵 +→t+nt (2502.04885)

● Search for 𝐵 0→ 𝐾 *0t+t- (preliminary)

● Branching fraction and CP asymmetry in 𝐵 0 → 𝜋 0𝜋 0 (preliminary)

● CKM unitarity triangle phase 𝜙 2 with →𝐵 r+r- (preliminary)

Статистика: Belle II Run 1 data:

• 365 fb−1 386×106 Υ(4S)→BB 

• 43 fb−1 below the Υ(4S) to study continuum background

https://arxiv.org/abs/2502.04885


  

 𝐵 +→t+nt 
● Самый вероятный лептонный распад B-мезона

● Измерение Vub, проверка СМ:

● 2-3 нейтрино в конечном состоянии →надо восстанавливать оба  𝐵
мезона: 𝐵 sig →t+nt  и  𝐵 tag→hadrons.



  

Btag reconstruction



  

Bsig reconstruction



  

𝐵 +→t+nt signal extraction



  

𝐵 +→t+nt signal fit



  

 𝐵 +→t+nt summary



  

Search for  𝐵 0→K*0t+t-



  

𝐵 0→K*0t+t- signal extraction



  

Isospin relations in →𝐵 p0p0

● Isospin relations are used to disentangle
    the loop contribution & obtain Δ 2𝜙
● Requires measuring branching fractions and 
● CP asymmetries for p+p-, p±p0,p0p0 

● Experimentally, p0p0 is the most difficult
● We fit data to Δ , M𝐸 bc, Ct (continuum suppression), wtag (  tag flavor mistag-rate)𝐵



  

 𝐵 0→r+r-

Isospin relations: only small loop contamination in  𝐵 0→r+r-: advantage for 𝜙 2

Obtain signal BR & 
longitudinal-polarization 
fraction from 6D fit to 
● Δ , 𝐸
● m(p±p0), 
● cosqr±, 
● continuum-

suppression variable.



  

 𝐵 0→r+r-: , , 2𝑆 𝐶 𝜙
● Reconstruct the flavor and decay position of the  tag from ROE tracks𝐵
● Fit the Δ  distribution, accounting for detector resolution & flavor mistag𝑡



  

 𝐵 0→r+r-: results



  

Belle II status and future
● Sudden beam losses (SBLs): luminosity limit, hardware damage.
● In low-energy ring and at least half the times in high-energy ring, SBLs 

understood to be due to radiation-damaged vacuum-seal grease → dust.
● To fix: opening flanges, removing grease, closing, vacuum scrubbing.

● October 2025: continue Run 2 
until 2028 → long shutdown 
for upgrades.

● Luminosity projections:
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