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Motivation: [Reactor AntnettrinorAnamaly
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Possible explanations (RAA besfit point)

A Oscillations of [ to sterile neutrinos, 1 e¥/
scale short-baseline PROSPE@é&rformssearchfor short-

A Flaws in the models/underlying nuclear data baseline sterile neutrino oscillations
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E){ﬂermlnt Antineutrino Detector—
/ Prompt signal :

pd \‘0\ V.
0

~ 50 um

Delayed signal

Inverse beta decafBD)
mechanism of detection of antineutrino¥_¢doped liquid

scintillator E<BO9): : . . — :
) n 'froe Q A 85 MW High Flux Isotope Reactor (HFIR) at Oak Ri

_ L o National Laboratory (ORNL)
A 1-10 MeV prompt signa] ionization and annihilation of A Burns highly enriched uranium fuighU
positron

A x 0.5 MeV delayed signglfrom neutron capture ofLi Detec.tor
A Distinctive tag; 50 ps delay in neutron capture A 11 x 14 (154) array of optically separated segments

A Strong background rejection due to coincident signature A Distance from reactog 7 m
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SterileNNeutnnao@scillations Search

One segment unit

L s - o, O ¢ baseline
v p 1 De— ¢l Qép& Y _) ‘OSenergy

Segmented detector design
A 154 segments = 154 individudétectors within one

with double-ended
PMT readout

full-volume detector

A Segments are at different baselines from the reactor j ‘@;
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A Compare measured energy spectrum for each baseline
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Oscillations: Baseline-Pependence

- . 0 Ve MC-generated oscillated spectra for different baselines
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Reactorn\Neutring AnalysisiDataset

Reactor On Reactor Off Reactor On

& < a y A 33 days of Reactor On
t Correlated events
i Accidental coincidences A 28 days of Reactor Off

A 24,461 IBDs detected (082

MeV)
A Average of 771 IBDs/day
b A Correlated S:B = 1.32
A Accidental S:B = 2.20

A Best demonstrated S:B for an
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PROSPECT, Phys. Rev. Lett. 121, 251802 Date (MM/DD)
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on-surface reactor experiment




IBD Rate vs Baseline

A Events from 108 fiducial segments

binned into 14 baseline bins

A Flux followpZi behavior

throughout detector volume

A 40% flux decrease from front of

detector to back as expected

A The experiment covensinge of

different baselines

PROSPECT, Phys. Rev. Lett. 121, 251802
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