Pushing the limit on low-energy neutrino scattering
Cryogenic, undoped Csl scintillators

Sponsored by FSU Council on Research and Creativity

In collaboration with

NCCentraI Duke

UNIVERSITY

Dan Pershey, Florida State University
FYAP poster session; Sep 20, 2024

UNITLVERSITTY

CEVNS

e — Coherent, elastic neutrino-
neutrino  nucleus scattering (CEVNS)

Low energy neutrino transfers
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— New fundamental forces Csl[Na] detector in 2017 T

Motivation  -Discovery of dark matter — Need for next-generation
— Probes nuclear structure detector with improved light collection

COHERENT, Science 357 6356 (2017)

@: ~6inch
M: ~12 kg

Csl 20x higher than room temp
with reduced backgrounds

— Cryogenic Csl ideal next
generation experiment

: with neutrino mass, oscillations,
: and dark matter discovery
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2x3 5050 mm? SiPM arrays
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4x6 25%25 mm? SiPM arrays

New physms with CryoCsl

Long-Baseline Neutrino Facility
1 South Dakota Site
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with handheld detectors
Likely to discover DM if
massis 1-100 MeV/c?

Counts / pus / 10 kg-yr
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Supernova neutrino
+ 40Ar - e + 40K*

Low-threshold needed to
discover new forces that gently
Interact with matter

IIllllllllllllllIIIIIIIIT]TIIIIIII

lllllllllllllIllllllllllllllll lllI

1 " A " 1 " " . L " A " 1 P N

e o — Neutrinos peer into dense astronomical objects
Critical ambiguity between —~ DUNE experiment will construct four 10-kt argon time
these effects and neutrino

COH-CryoCsh-1 (30 kgyr) (20) - projection chambers — a “tracking neutrino telescope”

o lowey | oscillations — Will observe ~ 4000 neutrinos from a galactic supernova

... | COHERENT + similar efforts at — Understand astrophysics of collapse and properties of
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e nuclear reactors solve problem neutrinos such as mass, magnetic moment, and charge
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