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Motivation: why CEvVNS?

4+ Our current knowledge of the neutrino sector:

v Neutrino oscillation parameters: rather well known from global fits

Mass ordering:
NO or IO?
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Motivation: why CEvVNS?

4+ Our current knowledge of the neutrino sector:

v Neutrino oscillation parameters: rather well known from global fits

v Neutrino mass scale: below eV (cosmology + B decay + Ovp3p decay)
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Motivation: why CEvVINS?

4+ Our current knowledge of the neutrino sectoxr:

v Neutrino oscillation parameters: rather well known from global fits
v Neutrino mass scale: below eV (cosmology + B decay + Ovp3p decay)

v Neutrino BSM properties (not observed so far): can affect current picture

Solar data (with NSI) Solar + CEVNS

10- LA l LI I LI \ 1 1 I § LI I L l L I L I L g

- new solution 3

N 1 I , ]
— ™ LMA-] -
- | - -

) i i

LI lllllll

llllllllllllllllll

0 02 04 06 08 10 02 u..42 06 08 1 et e v T R
sin esox. sin O, ey
Miranda et al, JHEP 2006 Coloma et al, PRD 2017

Mariam Tértola (IFIC-CSIC/UValencia) 4 TAUP 2023, Vienna



Motivation: why CEvVNS?

4+ Our current knowledge of the neutrino sector:

v Neutrino oscillation parameters: rather well known from global fits
v Neutrino mass scale: below eV (cosmology + B decay + Ovp3p decay)

v Neutrino BSM properties (not observed so far): can affect current picture

4+ CEvNS provide a powerful tool to search for SM and BSM physics:

v EW and nuclear physics: weak mixing angle, neutron radius
v New neutrino interactions with matter: NSI, NGI, new mediators
v Neutrino electromagnetic properties: magnetic moment, charge radius

v Light and heavy sterile neutrinos

A No introduction on CEvNS:
see plenary talk by M. Vignati
and other talks in the session

v Dark matter

v/ Solar neutrinos

/ supernova neutrinos
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ABSTRACT: The observation of coherant elastic neutrine nucleus scatiering has opened the
window to marny physic: opportunitics, Thie process has been ncasured by the COHER
ENT Collaboration using two different targets, first Csl and then argoa. Recently, the
COHERENT Collaboration 3as updaced the Csl data analysis with 2 higher statistics and
ar improved understanding of systematica Iere we perform a detailad statistical analysis
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of implicat.ons, fron tests of the Standard Model 10 new physics probes. In our analyses
we take Into account experimental uncertainties associated to the efdciency as well as the
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enlized interactions, as well as the possibility of Lght mediators. Finally, constraints on
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This talk :

Neutrino electromagnetic properties

Other results presented in TAUP-2023:

NGI, light mediators
New physics implications of COHERENT data

The obeservation of coherant elastic neutrino nucleus scattenng (CEvNS) has cpened the window to many physics
apportumnties, fn thiz tatk [ will discuzs the imphicetion of the obgerveation of CEVNS by the COHERENT Colleboraticon
using two af

& Valentina De Ramen (IFIC CSIC/UV Valencia, Spam)
[ 29 August 2023 16.50

Sensitivity of Coherent Elastic Neutrino-Nucleus Scattering experiments to Non-
Standard Interactions

The process of Coharent Elastic Neutrino-Nucicus Scattering (CEVNS), first abserved in 2077 by the COHERENT
collaboration, has provided a powerfiN toc! to study new physics scenarios within the neutrine sector. In this talk, we

See also talk by T. Rink (light VB & 8, with CONUS)

L Gonzale Sanchez Garcia (Instituto de Fisica Corpuscular CSIC/AV (Valencia, Spain))
(™ 30 Avgust 2023 17.30
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CEvVNS data from COHERENT

Csl (2021)

Akimov et al, PRL 129 (2022) 081801
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Statistical analysis

CsI (2021) | NEPNT & a2
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i We include ES background which
could mimic a CEVNS signal. Akimov et al, PRL 129 (2022) 081801
LAr (2020)
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Neutrino (effective) magnetic moment

my

o . . , o ~3x 1019 (_) = larger
4 Minimal SM extension (with m,) predicts ov /) HB i ReM

4+ The (effective) neutrino magnetic moment gives extra contribution to
CEvVNS and ES cross section:

M 5 A Effective MM are process-

doy, n |MM _ TOEM 1 _ L 72 2 ( ﬂQ) Hv, dependent quantities: o
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Neutrino electric (milli) charge

4+ In BSM models, neutrinos can acquire small electric charges: millicharges

4+ This electric charge would generate a new contribution to the CEVNS and
ES cross section, proportional to EC 2V 2R neutrino
0 = Grg? iz
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Neutrino charge radius

4 It is the only EM neutrino parameter that is different from zero in the SM:
(<7“3 ), (r2 ), (rz >) = (—0.83, —0.48, —0.30) x 107°? cm? Bernabeu et al NPB 2004

4+ New contribution to the CEVNS and ES cross section, proportional to
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Comparison with previous results

D. Papoulias, Magnificent CEvNS workshop 2023

Flavor | 107" pp]

q. [10_“26]

{r2) [10_3an12]

Ve <14 (LZ)
< 0.9 (XENONnT)
< 3.7 (Borexino)
< 2.9 (GEMMA)
< 360 (COHERENT)

[-0.3,0.6] (LZ)
|-0.1,0.6] (XENONT)
< 1 (Reactor)
[—9.3, 9.5] (Dresden-II)
[—260, 260] (COHERENT)

[—121,37.5] (LZ]
[-93.4,9.5] (XENONnT)
[-4.2,6.6] (TEXONO)
[—5.94, 8.28] (LSND)
[-61.2, -48.2] U [-4.7, 2.2] (COHERENT)

Vy <23 (LZ)
< 1.5 (XENONDT)
< 5 (Borexino)

< 240 (COHERENT)

[<0.7,0.7] (LZ)
[-0.5,0.6] (XENONnT)
<11 (XMASS 1)
[—140,140] (COHERENT)

[—109,112.3] (LZ)
[~50.2, 54] (XENONnT)
[-1.2,1.2] (CHARM-II)
[~58.2, —52.1] (COHERENT)

vy <2 (LZ)
< 1.3 (XENONT)
<5.9 (Borexino)

|

[—0.6,0.6] (LZ)
[0.5,0.5] (XENONNT)
<11 (XMASS-I)

[—93.7,97] (LZ)
[—43,46.8] (XENONnT)

VAN

Different effective parameters!!

DM exp: very low E-threshold!

In general not very competitive but

Better use TMM parameterization for

comparisons!

they complement other searches
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sSummary

4+ CEVNS provide a powerful tool to search for new physics BSM.

4 From the global analysis of COHERENT data we have derived
constraints on neutrino electromagnetic properties:

v Neutrino magnetic moment
v Neutrino charge radius
v Neutrino millicharge

= The last Csl data (2021) dominate the sensitivity of the combined
Csl + LAr analysis.

= Analysis with ES events improves the constraints obtained for
neutrino magnetic moment and neutrino millicharge.

= Although some of the limits derived are not competitive with
existing searches, they provide complementary and relevant
information.
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