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The schematic diagram of the reconstructed �− →  Λ�− (Λ�− )
signal event [1]

Ø Puzzle ! Asymmetry of matter and anti-matter
• Baryon number violation (BNV)
• CP violation
• Departure from thermal equilibrium

Ø Standard Model (SM)
• Baryon number (B)
• Lepton number (L) Conserved!

[1] BELLE2-NOTE-PH-2023-012
[2] Y. Miyazaki, et al., (Belle Collaboration), Phys. Lett. B 632, 51 (2006).

The current experimental status of LFV for forty-eight
tau decays[1]

Ø � decays
• Clean physics environment and Known initial state
• In previous BNV analysis of � decays, the lepton number
and flavor are also violated (LNV & LFV)

sensitive probe for 
new physics beyond SM!

Ø �− → Λ�−

• Previous Belle result [2]

• Updated study at Belle II 

https://docs.belle2.org/record/3471/files/BELLE2-NOTE-PH-2023-012-v601.pdf
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.122.082001
https://docs.belle2.org/record/1982/files/BELLE2-NOTE-PH-2020-055_v2.pdf
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Dataset Version

Signal MC 1M  (MC15ri)

light-2409-toyger

Generic MC 40 ��−1 (MC15ri)
(qqbar & tautau)



5
5

• The KKMC software package used for �+�− →  �+�−(�) simulation
• The TAUOLA software package used for � decay simulation

• 0.5M signal MC for �+ and �− respectively  (total 1M) 

[1] BELLE2-NOTE-PH-2020-055 

https://docs.belle2.org/record/1982/files/BELLE2-NOTE-PH-2020-055_v2.pdf


• �+�− →  �+�−(�)
Ø �− → Λ�− → ��−�−

Ø �+ → �/�/� � � 
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• �
• Photon energy (� > 0.1GeV)
• Within the detector acceptance range (-0.8660 < cos� < 0.9536)
• clusterNHits > 1.5

• PID
• Electronic veto : electronID < 0.9 for three tracks in the signal side
• protonID > 0.5
•  ℒ(�/�) < 0.6 and ℒ(�/�) <  0.4  
Ø Tag side : 

• pidChargedBDTScore_e > 0.9 regarded as electron
• pidChargedBDTScore_e < 0.9 and muonID_noSVD > 0.9 regarded as muon
• Tracks with ℒ(�/�) < 0.6 and ℒ(�/�) <  0.4 regarded as pion

• ������� ������
• Within the detector acceptance range (-0.8660 < cos� < 0.9536)
• Transverse momentum (�� > 0.1GeV/�2)
• For hadron tracks (nCDCHits > 0)

• Other criteria
• Treefit to signal � candidates
• nGoodTrack = 4

The schematic diagram of the reconstructed �− →  Λ�− (Λ�− )
signal event[1]

[1] BELLE2-NOTE-PH-2023-012

https://docs.belle2.org/record/3471/files/BELLE2-NOTE-PH-2023-012-v601.pdf
https://docs.belle2.org/record/1982/files/BELLE2-NOTE-PH-2020-055_v2.pdf
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Ø  �− → Λ�− → ��−�−

Yan’s result

Li & Chen’s result

Ø Λ → ��−

• Nominal mass: 1.1156 GeV/�2

• Mass windows approximately ±6 MeV/�2

     (corresponding to 3�)
• � = 12.69%

(Signal events scaled to half the number of Bkg events for better comparison)
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Ø �− → Λ�−

• Nominal mass: 1.777 GeV/�2

(Signal events scaled to half the number of Bkg events for better comparison)
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Ø �− → Λ�−

• Ture signal events locate around (��, 0) point on the �� −  ∆� plane
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ØMotivation

ØGenerate Signal MC

ØEvent Reconstruction

ØBasic Event Selection

ØSignal Region

ØGains …
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