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Hybrid Cherenkov / Scintillator Performance Demonstrator

A flexible, multi-ton scale integrated testbed to
demonstrate the performance of novel technology
* Novelty / technology: T

* 4-ton acrylic inner vessel — water, WbLS, novel LS
» High coverage (50%, 242 PMTs)

The Concept

T Jason Newby', Richie Bonventre4, Ben Harris? for the Eos Collaboration
1 Oak Ridge National Laboratory, < Lawrence Berkely National Laboratory, ° University of Pennsylvania

Recent Results at

UC Berkeley Etchever

The Reality The Plan
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+ Ultra-fast photon detectors — R14688-100, 900ps FWHM i R M s R e
« “Quantum chromatic sorting”: dichroicons for spectrally D":':‘:‘:‘. Ry

sensitive photon detection s R
- Deployable sources (B, v, tagged-y, AmBe, PuBe, “‘“’ f\ I#:%& b

directional) for studies of vertex, energy, direction T — £ NI + soem e e

reconstruction & PID Fully deployed - N /,JI ‘%;:: bty =
 36-fiber light injection system for optical calibration Water data complete Sited on_UC Berkeley ; r?glenr\j/ea?/nf% rSdue plﬁ)i/ o N \\
» AI/ML-based analysis techniques 1%, 2% WbLS data taking complete cé?]rgi?]:sé ;:nngltégs::t o ot the SNS ~20 meters

from the neutrino source. Event Reconstruction that takes full advantage of EOS instrumentation

Planned: Pure LS,

Neutrinos are key to understanding supernova dynamic evolution

Hyper-K Supernova Sensitivity: High Statistics, critical flavor gaps
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» Hyper-K Expectations for a 10 — Hyper-K relies on nuclear

kpc Supernova models

— ~50,000 — 80,000 total events  ° Differences between models:

— ~1000-3000 events from v,- — normalization

160 CC — Energy dependent cross-

e Channels section

— v,(IBD): dominant — final states

— v-e scattering: direction
— v, primarily from oxygen

Oxygen interactions are the gateway to v, physics!

slow LS, fast LS - _ _ _
critical to reject external backgrounds: direction, energy, vertex,

Eos concept paper published: JINST 18 P02009 (2023), fiducialization.

https.//doi.org/10.1088/1748-0221/18/02/P02009

The SNS is ideal for Neutrino Anticipated Neutrino Results at SNS

Interactions

f -~ 10% : EOS @ SNS CC v2°0 Cross Section Sensitivity @ 20 m
< eES — nueD16
E -4 cosmics —— neutrons |
7 - 30 -
3 5 107 v, - Sensitivity projection for EOS
‘Jé % W | - deployed in beamline 8 (20 m
Spallation Neutron Sotirce 2 5 W | = from target); better than 10%
i £ 102 : s precision in 3 SNS years.
7T+ = /,l,+ -I-@ 2-body decay: monochromatic 29.9 MeV ¥ E u'-:j w '§ 20+
l PROMPT E &
+ R It 3-body decay: range of energies £ |
it e HO)He) TS 10 | =
* High Intensity (4.3x10% /cm?4/flavor/SNS-Year @ 20m) = =
1|:||:I | - | — 1 i Ll i ] T T T T T T
- Excellent time structure (short pulses < 350 ns FWHM) ’  Fecanwirecied Gleckun Exeray eVt ”2 S S 2 >0

* Neutrino energy well-matched to supernova
* Multiple Neutrino Flavors: v, (anti) v,

* Prompt & delayed neutrinos provide additional handle for NC,CC
systematic errors

Precision of 10% cross-section achievable in 3 years.
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