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New paper just accepted to Eur. Phys. J. C!

https://arxiv.org/pdf/2505.15019
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https://arxiv.org/pdf/2505.15019

● Check the paper for more…
● Check talk of Sergio Galarza on Supernova Sensitivity
● And talk of Gilberto Rodriguez on IWCD ML analysis

https://arxiv.org/pdf/2505.15019
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https://arxiv.org/pdf/2504.07216
https://doi.org/10.1016/j.nima.2025.170903

https://arxiv.org/pdf/2504.07216
https://doi.org/10.1016/j.nima.2025.170903
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WCTE at CERN
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WCTE Tour

Link to video tour here
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https://www.facebook.com/100006772425702/videos/pcb.4207461412822898/1433289597699328


mPMT assembly
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Top/bottom configuration
Barrel configuration
Transportation studies, 
and box design
-Compression
-Temperate
-Vibrations
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Thanks to SECIHTI (CONAHCyT) for supporting the 
national projects CBF2023-2024-427, and CF- 
2023-G-643

● We plan to build about 4 mPMT in Mexico and will install them in the FD!
● Undergraduate, master, phd thesis, and available for PIONEER and Hyper-K… Get in contact :)
● Thesis for PIONEER:

○ Cinvestav with Pablo Roig
○ Tec de Mty with Saul Cuen <saulcuen@tec.mx>

● Thesis for Hyper-K:
○ UAS with Giannina Dalle Mese
○ UNACH with Karen Caballero
○ UdeG with Eduardo de la Fuente
○ UNAM with Eric Vazquez
○ Tec de Mty with Saul Cuen <saulcuen@tec.mx>
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Probing the Foundations of the Standard Model

• One big question: Where will the Standard 
Model crack again…?

• Two complementary approaches: precision 
pion decays & gigaton-scale neutrino 
detection.
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Why Look Beyond the Standard Model?
• Neutrino mass, dark matter, matter-antimatter asymmetry → SM 
incomplete.

• Need both high precision and high mass experiments (Hyper-K).

• Experimental sensitivity to new couplings rises with accessible 
energy scale, while pinpointing where PiENu (and Pioneer), muon 
g-2, Hyper-K, and the LHC sit along that frontier
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Precision Frontier



Experimental Dialectic
• Tabletop precision ⇄ monumental scale. 
• Each tests different couplings & energy regimes.
• Combined, they constrain a wider slice of parameter space.
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Experiment Physical 
Scale 

Typical 
Detector 
Mass / 

Footprint

Sensitivity Lever Flagship 
Observables

Example New-Physics Handles

PiENu and 
PIONEER

Bench-top 
spectromete
r (≈ 3 m 
long, 1 m³)

~1 t of 
scintillator 
+ NaI/CsI 
calorimetry

Fractional-percent 
precision
ΔR_e/μ ≈ 0.1 % for 
PIENU and 0.01 % 
for PIONEER (theory 
level)

π → e ν vs π → μ 
ν branching ratio

Scalar / tensor couplings, 
charged-Higgs or leptoquarks 
that violate lepton universality

Hyper-Kamio
kande

Mountain-sc
ale cavern 
(71 m × 68 
m)

260 kt 
ultrapure 
water, 40 k 
PMTs

Rare-event reach
(p → e⁺π⁰ > 10³⁵ y; 
δ_CP at 5 σ)

ν_μ→ν_e 
oscillations, proton 
decay, super-nova 
ν burst

Leptonic CP violation, 
baryon-number violation, minimal 
SUSY-GUT, sterile-ν models
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