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1) INTRODUCTION 4) THRESHOLDS

LEGEND-200: Low Backgrounds and Large Ge Detectors
Excellent observatory for Beyond Standard Model (BSM) Physics.
Primary physics goal: OvB, first limits published in [1].

March 2023 to Feb 2024 (PRL dataset)

* (e detectors arranged in 10 strings

« J4 kg-yr stable energy dataset

Summer 2025 to Present
Larger Ge detectors |
» (Coax detectors removed
» Detectors arranged in 9 strings
29 kg-yr stable energy dataset
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2) FRACTIONALLY CHARGED PARTICLES (FCPs)

Free charges occur in integral multiples of e
No known physics laws constrain charge quantization

* (Qbservation of FCP — non-quantization of charge.

» Quarks fractionally charged but confined.

« 4D String theory generally predicts existence of FCPs [2].

« BSM Dark Sector could motivate FCPs in charge range
e/100 to e/10 [3].

» Alternately, existence of magnetic monopoles —charge
quantization but have not yet been observed [4].
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Direct search for fractionally charged muon-like particles
(Minimum ionizing nature) produced in atmosphere.

Previous underground searches
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« Hardware threshold (HWT): If a channel has energy deposited > 40 keV, all channels are read out.

e Multiplicity threshold : At least 2 other Ge channels should have a hit above 6 keV (10 keV if Coax).

* Forthe new detector configuration, no Coax detectors but multiplicity threshold is conservatively
loosened to 7 keV, due to increased noise.

5) METHODS

remage for germanium experiment simulations [9], extended using Geant4-based package to simulate FCPs [10].
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6) SENSITIVITY PROJECTIONS
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7) FUTURE PLANS

Will continue to acquire data in the latest conflguratlon

« Explore methods to lower hardware thresholds, improving sensitivity to smaller charges.

« L1000 will be well suited to search for FCPs due to its larger exposure, lower O(keV) hardware thresholds;
sensitivity studies to come.

-----
L
......
e ¥ g

%%‘7 Ministerstwo Nauki
o 1 Szkolnictwa Wyzszego

B |
fiir F hgThlg

und Raumfahrt

VFG

References e e T T
1] Phys. Rev. Lett. 136, 022701 (2026) [7] Phys. Rev. Lett. 114, 111302 (2015) NEIITRIND K
2] Physics Letters B 295,219 (1992)  [8] Phys. Rev. Lett. 127, 081802 (2021) w iV &V
3] arXiv:2406.01668 (2024) 9] https://github.com/legend-exp/remage

4] Mod. Phys. Lett. A 6, 527 (1991) 10] Nucl. Instrum. Methods Phys. Res. A 971,

5] Phys. Rev. Lett.120, 211804 (2018) 164114 (2020)

6] Phys. Rev. Lett.133, 241801, (2024) [11] D. W. Mayer, Ph.D. thesis, MIT (2024)



	Slide 1


  νββ


  νββ


  μ


  τ


  ≥


    A Ω 4


    A Ω 3


  𝛟 ( 𝐟 ) =    𝐧   ∑ 𝐢   ∑ 𝐦    (  𝛆  𝐝 𝐞 𝐭 𝐀 𝛀 )  𝐦 , 𝐢  𝛆  𝐜 𝐮 𝐭  𝐭 𝐢


  →


  →


  ϕ


  ⇒


    d E  d x ∝    (   e f ) 2


  ϕ


  A Ω


   𝜀  d e t


   𝜀  c u t

