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RECENT PROSPECT-1 RESULTS PR@@PE& 2
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OPEN PHYSICS QUESTIONS PRRSPECY, -

Inspired by PROSPECT's success, there are new and expanded
physics questions within reach

» Could there be sterile neutrinos hiding in the last remaining RAA
allowed region?

» Are there sterile neutrinos beyond the RAA that could challenge the
interpretation of DUNE and LBL experiments?

» What is the isotopic dependence of the spectral distortion?
» What is the absolute flux of neutrinos from 235U7?

The PROSPECT collaboration has developed a refined detector design
and run-plan to go after these questions

Detailed Physics paper on arXiv (2107.03934) and submitted to J Phys G
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https://arxiv.org/abs/2107.03934
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STATUS OF STERILE NEUTRINGS PR@éPE(Tl\— 4

PROSPECT-II PHYSICS PAPER

» Many experiments have probed

various parts of the RAA favored — T e
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https://arxiv.org/abs/2107.03934
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235U FLUX PREDICTIONS PR@ﬁPE& 5

Global picture forming points to

problems with 235U flux prediction 12 LEU RATE
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» New ab-initio summation

predictions of reactor flux with 0.7
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REACTOR SPECTRAL DEVIATION PR@ﬁPE& 6

» Evidence from multiple experiments and = _.__'_ m
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Nature Physics 16, 558-564 (2020) |

reactor types that multiple isotopes are & [
responsible for the spectral deviation =~ £ o[-t b
: 0.9 — - ] +
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» Isotopic dependence of the spectral
deviation may illuminate which fission
daughters are mis-modeled or have
unexpected shape corrections

Ratio to HM

» Increased statistics and energy
resolution can look for fine structure
from individual beta-decays
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PROSPECT-II DESIGN

» PROSPECT-I demonstrated the power of a
segmented PSD-capable LiLS detector

» Excellent S:B, energy reconstruction,
detection efficiency

» PROSPECT-Il is designing a ruggedized
detector to increase longevity and enable a
multi-site deployment

» Simplified internal structure
» Increasingly hermetically sealed LS volume

» Teflon-lined aluminum inner tank for
increased strength

» PMTs submerged in single MO volume

» Mature design and in communication with
vendors for key subsystems
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PROPOSED RUN-PLAN AND SENSITIVITY PR@{PE@\
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CONCLUSIONS AND OUTLOOK PRRSPECY,

» PROSPECT was a pathfinder experiment that successfully
demonstrated surface-based reactor physics

» Delivered on primary and side analyses in a rapid timescale

» This success opens the door to an expanded physics
program for oscillation, spectrum, and an absolute flux
measurement

» PROSPECT-Il's mature detector design builds upon these
lessons to increase robustness and enable multiple site
deployments

» Detailed PROSPECT-Il paper on arXiv (2107.03934)
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https://arxiv.org/abs/2107.03934
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