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The Beryllium Electron capture in Superconducting Tunnel junctions (BeEST) experiment searches for the signatures of heavy neutrino mass eigenstates by measuring the recoll energy
of the Li-7 daughter nucleus from Be-7 electron capture decay. In Phase-ll, BeEST has set leading limits on neutrino mixing to a heavy eigenstate in the 100-850 keV mass range using a
single superconducting tunnel junction detector. The current Phase-Illl has expanded the BeEST experiment to a 32-pixel STJ array detector and increased the dose of implanted Be-7. In
this poster, we present the status of the BeEST Phase-Ill and highlight the refined experimental and analytical technigues in Phase-Ill. We also discuss an improved analysis scheme

using pulse shape discrimination enabled by a new continuous data acquisition system.
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J Increased statistics
d Allows high-multiplicity events analysis

Potential barrier to suppress ions from target
(shifting of target and repeller voltages)

RFQ ion guide for radial
confinement of laser ions
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Background Modeling
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' d Improved background modeling with
BaCkg OU nd RedUCthn shake-up / shake-off effects

O Correct for drift, reject pick-up and pile-up 'H Significantly reduced background

d Remove coincident signals (substrate that allow more precise fit
events)  Consistent fit from all 15 STJ pixels
obtained

Superconducting (STJ) Detector
 Two superconducting electrodes
separated by a thin insulating barrier

J Smallenergygap A = 1 meV

J High energy resolution: 1-3 eV FWHM
d High rate: 10% counts/s™ per pixel
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In-situ Laser Calibration
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Phase-IIl Sensitivity

10-2 Summary
- Single pixel, one day 1 BeEST searches for the neutrino
" ‘V\—\,_/\/\/\/\ transition to heavy mass eigenstate by
103 precisely measuring the nuclear recoil
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E‘” w 4 Various improvements have been
1074 ’\/\‘\,./\/\/\[\/ made in Phase-Illl of the BeEST
E Projected Experiment
| | | o (d The Phase-lll sensitivity is >X 3 more
L %102 3%x104%10% 6x%102 103 stringent than the previous phase
m; [keV] J Progresses are being made for both
d Expect 2 — 3 X lower limits the hardware and the modeling

J Monte-Carlo to verify sensitivity
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