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CEVNS WITH RADIATIVE
CORRECTIONS AT DARK MATTER CEvNS AND
DETECTORS FLAVOR-DEPENDENT

RADIATIVE CORRECTIONS
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IMPLICATIONS OF FIRST
NEUTRINO-INDUCED NUCLEAR
RECOIL MEASUREMENTS IN
DIRECT DETECTION EXPERIMENTS

CEVNS WITH RADIATIVE
CORRECTIONS AT DARK MATTER
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CEVNS WITH RADIATIVE
CORRECTIONS AT DARK
MATTER DETECTORS

v, AND v_ELASTIC
SCATTERING IN BOREXINO

arxiv: 2407.03174
Kevin J Kelly, Nityasa Mishra, Mudit Rai,
Louis E. Strigari

BOREXINO : 278-ton ultra-pure
organic liquid scintillator
DETECTION : Elastic Electron
scattering
DATA : Phase |ll data set
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3-flv Analysis
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SOLAR v - SENSITIVETO

ALL FLAVORS

ELECTRON
SCATTERING

CEvNS

current state of exp - not completely
sensitive to all flavors

future exp - sensitive with greater
exposure - Eg. JUNO -2306.03160

Dark matter detectors - improve
measurements of v in future

can get interesting results even with such
measurements - 2409.04385, 2409.04703
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CEvVNS

Coherent
Elastic
Neutrino
Nucleus

Scattering

PHYSICAL REVIEW D VOLUME 9, NUMBER & 1 MARCH 1974

Coherent effects of a weak neutral current

Daniel Z, Freedmanf
National Accelerator Laboratory, Batavia, lllinois 60510

and Institute for Theoreticah Physics, State University of New York, Stony Brook, New York 11790
(Received 15 October 1973; revised manuscript received 19 November 1973)

If there is a weak neutral current, then the elastic scattering process v + 4 —v + 4 should
have a sharp coherent forward peak just as ¢ + A ¢ + A does, Experiments to observe this
peak can give important information on the isospin structure of the neutral current. The
experiments are very difficult, although the estimated cross sections (about 10 cm? on
carbon) are favorable. The coherent cross sections (in contrast to incoherent) are almost
energy-independent, Therefore, energies as low as 100 MeV may be suitable, Quasi-
coherent nuclear excitation processes v +4 v + A*provide possible tests of the conservation of
the weak neutral current. Because of strong coherent effects at very low energies, the
nuclear elastic scattering process may be important in inhibiting cooling by neutrino
emission in stellar collapse and neutron stars.
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TREE-LEVEL

WITH RADIATIVE CORRECTION
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TREE-LEVEL WITH RADIATIVE CORRECTION

<4/’]E\[|A> <¥4/"—]EKI’44>

Weak charge:




TREE-LEVEL WITH RADIATIVE CORRECTION
W Z Vy

Uy Uy

(Al Jeml A) (Al Jgn|A)

Weak Form Factor:
Fy = ﬁ[NFn(QZ) == 4sin’ 910)ZFP(Q2)]




TREE-LEVEL WITH RADIATIVE CORRECTION
W Z Vy

Uy Uy

Weak F Factor:
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CEvNS DIFFERENTIAL CROSS-SECTION
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EVENT RATE:
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CONCLUSION:

Within the context of a full three-flavor analysis that
includes the
effects of matter oscillations in the Sun and the
Earth, we find that detectors with exposure ~ 100
ton-year would be able to
measure a cross section value that deviates from the
tree-level prediction.

FUTURE
ASPECTS

Rigorous monte-carlo based simulation
analysis with backgrounds

Analysis with other neutral current channels
arXiv:2306.03160 Vedran Brdar, Xun-Jie Xu
BSM physics
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2-flv Analysis 3-flv Analysis
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