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Physics Case: Neutrino Oscillations and CP Violation Hyper-K, Letter of Intent (2011)
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“One of the goals of the Hyper-
K experiment is to…discover 
leptonic CP violation using a J-
PARC muon neutrino beam.”

“CP asymmetry originating from 
flavor mixing among…neutrinos 
might have played an important 
role creating the observed matter-
antimatter asymmetry in the 
universe.” 



Neutrino Oscillations and CP Violation Z. Vallari (NOvA), doi:10.26081/K6G053 (2022)
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https://doi.org/10.26081/K6G053
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Charge Asymmetry in Long-Lived Neutral Kaons N. Bray-Ali, arXiv.org:2108.12243 (2021)

Kaon Decay Length (cm) Charge Asymmetry (10-3) Prediction (10-3) Kaon Experiment Reference

375 2.24 (36) 2.54 (18) S. Bennett et al., Phys. Rev. 
Lett. 19, 993 (1967).

500 3.32 (8) 3.44 (24) A. Alavi-Harati et al. (FNAL 
KTeV Collab.), Phys. Rev. 
Lett. 88, 181601 (2002).

https://arxiv.org/abs/2108.12243


Noah Bray-Ali 6-9 November 2023 BSM-23 Hurghada

Muon g-2 Now More than 5 Sigma from “Standard Model” Muon g-2, 10 August 2023
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Dark Matter and Muon g-2 N. Bray-Ali, arXiv.org:2108.12243 (2021)

Experiment (Exp) 3.4σ from Standard Model (SM):
BMW (Lattice QCD)                7075 (55) e-11
CMD-3 (Neutral Rho)             7020 (59) e-11
BELLE+ALEPH(Charged Rho) 7030 (44) e-11

https://arxiv.org/abs/2108.12243


Noah Bray-Ali 6-9 November 2023 BSM-23 Hurghada

Ambient Superconductivity in Copper-Doped Apatite S. Lee et al., arXiv.org:2307.12008 (2023)

https://arxiv.org/abs/2307.12008
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Axion Sum Rule in Apatite Raman Spectroscopy R. L. Frost +, Polyhedron 26, 4533 (2007)
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Cooling Dark Matter N.Bray-Ali, arXiv.org:2108.12243 (2021)



CMD-3 Lands 5.1 Sigma from KLOE CMD-3, arXiv:2302.08834 (2023)
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Dark Matter and “SM” Muon g-2 N. Bray-Ali, arXiv.2308.11650 [hep-ph] (2023)

https://doi.org/10.48550/arXiv.2308.11650


CDF II Lands 7 Sigma from Standard Model (SM) CDF II, Science 376, 170 (2022)
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Dark Matter and the W Mass N. Bray-Ali, submitted to Phys. Rev. Lett (2023)
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Dark Matter and the QCD Coupling Constant      N. Bray-Ali, submitted to Phys. Rev. Lett (2023)

“…the deviation from HPQCD is 3.5σ.”
 (Abbate+, 2010)



Clue from ATLAS (using SM W mass) ATLAS, EPJ C 78, 110 (2017)
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…“predictions matched to the NLO 
[pQCD] W+jet cross section are in 
disagreement with the observed 
[hadronic recoil momentum] 
distribution…”



Electroproduction Scaling in NLO pQCD H. Georgi and D. Politzer PRD 9, 416 (1974)
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