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MOTIVATION
3

VECTOR-LIKE
Easy, model-independent way to introduce BSM physics: Neutrino nonstandard interactions (NSI)
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CURRENT NSI CONSTRAINTS
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P. Coloma, M. C. Gonzalez-Garcia, M. Maltoni, J.P. Pinheiro, S. Urrea 2305.07698
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GENERALIZED EFFECTIVE FOUR-FERMION OPERATORS
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ℒCC
eff = −

G2
FVik

2 ∑
j

ϵ ff′ ,j
αβ (ℓ̄α𝒪jνβ)( f̄𝒪′ j f′ )
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CONSTRAINTS FROM DIFFERENT EXPERIMENTS
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LJF, N. Nath, E. Peinado, Phys.Rev.D 105 (2022) 5, 5  2112.05103 
F. Escrihuela, LJF, O. Miranda, J. Rendón, JHEP 07 (2021) 061 • e-Print: 2105.06484
F. Escrihuela, LJF, O. Miranda, J. Rendón, R. Sánchez-Vélez, in progress…

https://arxiv.org/abs/2112.05103
https://arxiv.org/abs/2105.06484
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COHERENT ELASTIC NEUTRINO-NUCLEUS SCATTERING (CEVNS)
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Eν ≤ 50 MeV
dσ
dT

=
G2

F

2π
MNQ2
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MNT
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COHERENT ELASTIC NEUTRINO-NUCLEUS SCATTERING (CEVNS)
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WITH GNI
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CEVNS EXPERIMENTS
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Stopped-pion beams       Nuclear Reactors 

π+ → μ+ + νμ

e+ + νe + ν̄μ

ν̄e

•Intense flux 

•One channel 

•Fully coherent

•Pulsed beam 

•Three channels 

•Higher recoils
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CEVNS WITH GNI
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LJF, N. Nath, E. Peinado, Phys.Rev.D 105 (2022) 5, 5  2112.05103 

https://arxiv.org/abs/2112.05103
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UPCOMING REACTOR EXPERIMENT: SCINTILLATING BUBBLE CHAMBER FOR CEVNS
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Combines features from scintillators and 
bubble chambers

❖ Insensitive to electron recoils

❖ Sub-keV  thresholds (~100 eV)

❖ Single Bubble nucleation 

❖ Energy resolution for >5 keV backgrounds

*LJF, E. Peinado, E. Alfonso-Pita, E. Vázquez-Jáuregui, SBC Collaboration (https://journals.aps.org/prd/pdf/10.1103/PhysRevD.103.L091301) 

https://journals.aps.org/prd/pdf/10.1103/PhysRevD.103.L091301
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CEVNS WITH GNI
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LJF, N. Nath, E. Peinado, Phys.Rev.D 105 (2022) 5, 5  2112.05103 

https://arxiv.org/abs/2112.05103
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CROSS SECTION WITH GNI
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SCALAR AND PSEUDOSCALAR COUPLINGS
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F. Escrihuela, LJF, O. Miranda, J. Rendón, JHEP 07 (2021) 061 • e-Print: 2105.06484

https://arxiv.org/abs/2105.06484
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TENSOR COUPLINGS
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F. Escrihuela, LJF, O. Miranda, J. Rendón, JHEP 07 (2021) 061 • e-Print: 2105.06484

https://arxiv.org/abs/2105.06484
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GLOBAL CONSTRAINTS
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F. Escrihuela, LJF, O. Miranda, J. Rendón, JHEP 07 (2021) 061 • e-Print: 2105.06484

https://arxiv.org/abs/2105.06484
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FASERV @ LHC
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CC events NC events
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EXPECTED CONSTRAINTS FROM FASERV
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F. Escrihuela, LJF, O. Miranda, J. Rendón, R. Sánchez-Vélez, in progress…



RADPYC 2023, CINVESTAV

FINAL COMMENTS
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✴ Constraints on GNI could provide hints on BSM scenarios 

✴Future experiments can provide stronger constraints and even 
break some degeneracies 

✴A full Global analysis of GNI needs to be done 



THANK YOU FOR 
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BACKUP SLIDES
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COUPLING EQUIVALENCE
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FASERV CONSTRAINTS
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PHENO FROM CEVNS: LIGHT MEDIATORS
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LJF, E. Peinado, E. Alfonso-Pita, E. Vázquez-Jáuregui, SBC Collaboration
 E. Alfonso-Pita, LJF, E. Peinado, E. Vázquez-Jáuregui, 2203.05982
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Adapted fromM. Green talk at Aspen 2019 Winter Conference
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NÚMERO DE EVENTOS ESPERADO
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~1570 events/day~8 events/day



RADPYC 2023, CINVESTAV

MEASUREMENTS FROM STOPPED-PION SOURCE:
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~134 events
~159 events

COHERENT Collaboration, Phys.Rev.Lett. 126 (2021) 1, 012002

https://inspirehep.net/literature?q=collaboration:COHERENT
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PHENO FROM CEVNS: WEAK MIXING ANGLE

30
Cañas, Garces, Miranda, Parada, Phys.Lett.B784 159 (2018) 

LJF, E. Peinado, E. Alfonso-Pita, E. Vázquez-Jáuregui, SBC Collaboration 

Qw = Z(1/2 − 2sin2 θW) + N(−1/2)

Aristizabal, De Romeri, Papoulias, 2203.02414
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EVIDENCE FROM NUCLEAR REACTOR: NCC-1701 DETECTOR @ DRESDEN II
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The detector 

•PPC Ge 

•2.924 kg 

•Threshold: 0.2 keVee

The reactor 

•2.96 GWth 

•10.39 m
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