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Outline
 SuperKEK  and Belle II -
 Luminosity -
 Motivation for Tau studies-
 Physics studies -

τ  → μKγ
τ  → lll 
τ  →Ks(π+π-  ) l e( ±μ±  )
τ -  → π- Ks υτ 

 The LABM -
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Belle II Collaboration

26  countries , 123 institutions,  ~1100 collaborators

Armenia (1), Australia (3), Austria (1), Canada (5), China (12), Czechia (1), France (3), 
Germany (12), India (9), Israel (1), Italy (9), Japan (16),Malaysia (1), Mexico (3)(UAS-UNAM-
CINVESTAV), Poland (1), Russia(6), Saudi Arabia(1), Slovenia(2), South Korea(9), Spain(1), 
Taiwan(3), Thailand(2), Turkey(1), USA (18),  Ukraine (1), Viet Nam(1).     
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Physics from  Belle II

 Plenty of New an Old Physics 

Mexico is focused in here.
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e- 7GeV  2.6 A ( ~2.0 A)

e+ 4GeV  3.6 A  (~2.0 A )
Colliding 
bunches

Damping ring

Low emittance gun

Positron source

Belle II

New IR

TiN-coated beam pipe with antechambers

Redesign the lattices of HER & 
LER to squeeze the emittance 

Add / modify RF 
systems for higher 
beam current

New positron 
target / capture 
section

New superconducting 
/permanent final focusing 
quads near the IP

Low emittance 
electrons to inject

Low emittance 
positrons to inject

Replace short  
dipoles with longer 
ones (LER)
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                 From KEKB  to SuperKEKB
InstantaneousTarget Luminosity : L=6 x1035cm−2 s−1

Achieved Luminosity (world record):L=4.7 x1034 cm−2 s−1

Target  ( Achieved)
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Luminosity from  Belle II

757757862
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Belle II Detector
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  Why Taus ?
The heaviest  lepton  in the standar model
 The only one who can  hadronize. 

The most precise measurement is from Belle II  
 

 

Belle II, PRD 108, 032006 (2023)] (Analysis Leader Michelle Villanueva Convestav )

Tau lifetime: [Belle, PRL 112, 031801 (2014)] 

BELLE 

  τ = (290.17 ± 0.53(stat.) ± 0.33(syst.)) ·
10−15 s.  
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  In what do Taus decay 
252 Modes up to now 
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Taked From Yipu Lao PsiPhi2026 

  Some BSM  predict LFV  in Taus
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Lepton Flavor violation in τ 
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Taus  in Belle II 
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 LFV: τ→ μγ
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  The background 
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         Results
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  LFV:  τ → lll 
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   The background 
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  Results  

 J. High Energ. Phys. 2025, 169 (2025)

https://link.springer.com/article/10.1007/JHEP12(2025)169
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 τ  →Ks(π+π-  ) l e( ±μ±  )     
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The background
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Results 
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México participation 
● We  joined the LABM group 

● Small group interested in an experimental beam 
monitor 

● Good opportunity  to  do R&D 

Collaboration between USA, JAPAN, Saudi 
Arabia and Mexico.  
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Large Angle Beamstrahlung Monitor (LABM ) 

- Beamstrahlung light produced by the interaction of one beam and the electromagnetic 
field of the other.

- At large angle, Beamstrahlung is strongly polarized and contamination from synchrotron
radiation is small

- Visible light (350-650 nm)
  - Easy to  work
  - Fraction   10-11 (e-)  to 10-12 (e+ ) of total Beamstrahlung  energy emitted but enough for 
    LABM
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LABM  diagram (2015) 

Four  telescopes
  
Two  for High Energy Ring e- 
Two  for Low  Energy Ring e+ 

32 PMT 
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Several measurement around brightest area , 

Predicted values : Right LER (e+) , Left  HER (e-) 

The good

-  BEAMSL can be measured in superKEK 

The Bad 
-  Took  long time to do one plot 

The ugly

- The Beam dynamics and motor movement 
demands constant calibration 
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LABM  diagram (2023)

Four  telescopes
  
Two  for High Energy Ring e- 
Two  for Low  Energy Ring e+ 

32 PMT 
  

Replace PMT by Cameras
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LABM  Results (2024)

Top left : Real Image (7x brighter )
Top right: Predicted HER current
Botom Left : Predicted  LER current

Paper under LABM group Revision
Raymundo Bueno (UAS) Thesis 

Preliminary

Preliminary
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LABM  diagram (2025)

Four  telescopes

Eight Cameras 

Eight Motors
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What about  2025 and 20026 images 

- They are  closer so optics is quite important
- Quite a lot of hot cells , they are in  a High radiation area
-  Analysis an  upgrade is ongoing 
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Summary

 

- Belle II is advancing toward the designed  goals  the data collected   is now more
  than Belle 

- Combining Belle and Belle II da

- No signal  of  LFV violation in the Tau sector

- The D/D* anomaly  is still present 

- We expect to collect more data over the next years.

- Mexico  participation in Belle II is strong.  
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Belle II Mexico 

UAS 

- Dra Isabel Dominguez 
- Dr Pedro Podesta 

CINVESTAV 

- Dr Eduard  de la Cruz Burelo 
- Dr Gabriel Lopez Castro 
* DR Pablo Roig 

UNAM 

-  Dr. Genaro Toledo 

  *Not oficial but great  colaborator.    
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Backup
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 The  signal
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 Semileptonic Tag
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 Hadronic  Tag result
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