Confronting COHERENT and LHC to
test neutrino nonstandard interactions

Based on the work Phys.Rev.D 112 (2025) 5, 055017 [arXiv: 2503.11766],
In collaboration with

G. Sanchez Garcia (IFIC — UNAM) and V. Martin Lozano (IFIC)

Adrian Terrones Aragoén
IFIC, CSIC-UV

XVII CPAN days, Valencia, 19/11/2025

Btelt e :

: iNE . S ppmsp pm= NSTITUT DE EXCELENCIA % GENERALITAT
G Bz ¥ CSIC @ uim pFel e @ ame L ma
- - : o OMSEID SURPERIOR DE INVESTIGACIONES CIENTIFICAS JIiE . . OCHOA \\ i it .

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
|||||||||||||||||||||

CORPUSCULAR

F
Cofinanciada p
Ia Unign Eurcpea C




Non-standard interactions (NSIs)




Non-standard interactions (NSIs)

LXS1 = —2V2G el (vay" Prvg)(fruPo f)

Va VB




Non-standard interactions (NSIs)

ﬁ%% = —2V2G 5£g(5a7MPLV5)(JE’YuPCf)

Va VB




Non-standard interactions (NSIs)

LXS1 = —2V2G el (vay" Prvg)(fruPo f)

SV Sl SR S L TR

af’ €ap = €ap ~ €ap




Non-standard interactions (NSIs)

LNS1 = —2V2G el [ (av" Prvg) (fy. Py f)




Non-standard interactions (NSIs)

LNS1 = —2V2G el [ (av" Prvg) (fy. Py f)

What if at a high energy scale?




Non-standard interactions (NSIs)

LNS1 = —2V2G el [ (av" Prvg) (fy. Py f)
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Underlying model: massive vector boson mediator
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Low energy: COHERENT (CEVNS) E ~ MeV
do B G%M M'T Vo2
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do B G%M M'T Vo2
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Low energy: COHERENT (CEvVNS) E ~ MeV
do B G%M M'T Vo2
(7)o~ 5 (17 33) (@0
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V.NSI u
( W.o ) = [ZFZ(CIQ) (gv + 2 ag -+ g‘; =+

NFn(q?) (g7 ++}

Bounds from De Romeri, Miranda, Papoulias, Sanchez Garcia,
Tortola, Valle, JHEP04(2023)035 [2211.11905]
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High energy: LHC E ~ TeV

i Nz ( ) Mz 4m22 Qm?
z' — 1 7 (1+ =
127T Tz, Mz,

 Monojet + missing £ ATLAS Collab. [2102.10874]

 Diyjet  ATLAS Collab. [1910.08447]

* Dilepton  CMS Collab. [2103.02708], ATLAS Collab. [1709.07242]

Z'-explorer

Alvarez, Estévez, Sand4 Seoane [2005.05194]
Martin Lozano, Sanda Seoane, Zurita [2109.13194]
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High energy: LHC E ~ TeV
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 Monojet + missing £ ATLAS Collab. [2102.10874]

 Diyjet  ATLAS Collab. [1910.08447]

* Dilepton  CMS Collab. [2103.02708], ATLAS Collab. [1709.07242]
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Z'-explorer — S = %

Alvarez, Estévez, Sand4 Seoane [2005.05194] O-llm
Martin Lozano, Sanda Seoane, Zurita [2109.13194]
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Conclusions

 Complementarity between low- and high-energy experiments

COHERENT =——> m,s independent, flavor dependent

. LHC ————————3 my, dependent, flavor independent

* LHC can break COHERENT degeneracies for m,r = 70 GeV
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Thank you!

Questions and comments appreciated :)
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6D EFT operator Cs 7
(HLov, HLg)(QV'Q)

« 8D EFT operator A4
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Babu, Goncalves, Jana, Machado [2003.03383]




Constraints: all-lepton interactions
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