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* Mo-100 enriched scintillation crystal.

» Cryogenic detector technique (MMC). of detector channels (~€$%¥).

* AMOoRE-IIl using 157 kg of Li2MoOu. » Random coincidence of two signals in a detector crystal volume.

- Being prepared at 1000 m underground in Yemilab [1] :::::lmlnu:n::::" |« Expecting the largest contribution from two 2vDBD signals.
I |

Pile-up background

» Preference for a larger-size crystal detector to reduce the number

* OF years running: mass-time exposure > 500 kg-year. T g ) 0 “][l - Rate scales with the crystal size (internal~volume, external~area)

» Energy resolution ~ 10 keV FWHM at Qp=3034 keV. l.:::::::::::::::[::: Ii and coincidence t window.

« Background level « 2x10-4 count/keV/kg/year (ckky). ':lllmlm “TIC TS * For Li2MoO4 with ®/H=6 cm and a 500 uys coincidence time
AT B window (At): pile-up background rate at ROl ~ 2.2x10-4 ckky [4].

» Half-life sensitivity ~ 4x1026 years at 90% CL. iy Wi ) i)
« Rejection at the analysis level is required with &rejection=90%.

Signal and noise characteristics affects pile-up rate | e .
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» Baseline rrm.s. can be controlled to be as small as a few keV level. || orcaci powcer & S 103 -
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» Signal templates of Li2MoO4 detectors from R&D data:

L ] 107 w3 11 1. Fast signal: rise-time ~ 1.9 ms, 10-90%,
J/ T I 1 (Diffused surface / 20 mK / MMC thermal link to Cu-frame O)

00 | | —— RD I20 mK, therrrlmal link | | 10_8; I T S '. 2. SIOW Signal: rise'time ~~ 58 ms, 10-900/05
0 10 Tirﬁé)/ms 30 40 10° 102Frequency /E(j 10° | (Diffused surface / 10 mK / MMC thermal link to Cu-frame X)

* Noise (baseline): randomly sampled from real data.

* Analysis utilizing a machine learning method: gradient boosting [5].
Selected parameters for discrimination and training/evaluation data samples
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" Result and Discussion | | Validation using real data: Bi-Po 3-a decay
» Rejection efficiency for the pile-up of 2vDBD signals at ROl in 500 ys: -+ A CaMoQs crystal detector with a high U/Th contamination in AMoRE-I [6].
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