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Reactor Anomalies and Physics Goals PROSPECT Detector Design

The Flux Deficit 2
Previous reactor experiments l J

observed 6% flux deficit when
compared to reactor models.

PROSPECT: The Precision Reactor PROSPECT-50 (P50) operating
Oscillation and Spectrum Experiment since March 2016.
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PROSPECT Physics Goal 2:
i along segment length.

To make a precise measurement
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of the antineutrino spectrum > Prompt Energy (MeV) o S { (Ocm = center)
from a HEU reactor (mainly Figures: EP. An et al, Daya Bay Timing Belt Deployed Radioactive Sources
Collaboration, Phys. Rev. Lett. 113,

J235).
) 141802 System design:

Gamma and neutron sources

Teflon source tubes between optical segments
Precision in positioning along segment length
Source capsule attached to timing belt, driven
by stepper motor with 3-D printed pulley 4
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Inverse Beta Decay (IBD)

Prompt signal: _ _ _ |
1-10 MeV Electron antineutrino signature:

* Prompt positron
* ~40us delay
* Neutron capture

Motor Prototype

Source, located inside capsule,
attached to timing belt. The belt
is driven by the motor through

the source tube, along segment.

Energy range:
900-1300keV
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PROSPECT at DNP 2016

« “PROSPECT: The Precision Reactor Oscillation and Spectrum
Experiment” — Thomas Langford, Sat Oct 15, 2:36pm

« “Development and Characterization of °Li-doped Liquid Scintillator
Detectors for PROSPECT” — Jeremy Gaison, Sat Oct 15, 2:48pm

« “PROSPECT: Optical Calibration System” — Ken Trinh, CEU Poster
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* Developed and tested prototype system that can be scaled to 30+ units |
 Aftained precise positioning of sources along segment lengths

* Operated calibration system tests with PROSPECT-50 prototype detector
« Currently optimizing calibration procedure with PROSPECT-50 studies
Also go to prospect.yale.edu for more information! * Integrating timing belt system with full PROSPECT detector
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