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Crystal SE01
— Run 5
— Run 6

AMoRE-pilot & AMoRE-I

AMoRE-II

Pilot crystal tower Shielding structure Muon counter

AMoRE-I crystal tower

Additional muon 
counter for AMoRE-I

Yangyang Underground Laboratory (Y2L) Yemi Underground Laboratory
(YemiLab, 2021~)

Stage Pilot Phase-I Phase-II

Crystals CMO 1.9 kg CMO, LMO 6 kg CMO, LMO, XMO 200 kg

Background level
(keV kg yr)-1 < 10-2 < 10-3 < 5x10-5

T1/20vbb sensitivity (yrs) ~1024 ~1025 ~8x1026

〈mββ〉 sensitivity (meV) 380~640 120~200 17~29

Location Y2L YemiLab

Operation year 2016-8 2020~ 2022~

Yangyang Pumped Storage Power Station

700 m
overburden

AMoRE-II Goal

AMoRE-I

DAQ for AMoRE-I

Top level: DAQs, controllers, power supply 

Utility tower:
LHe container,
Pulse tube refrigerator,
Gas handling system, pumps,
Cold traps,
LN2 bottles

~400 detector modules
(Φ5 cm x H6 cm crystals),

800 channels

Status of AMoRE
AMoRE 0νββ experiment

Li2MoO4 (LMO) crystal R&D

Detector technique

         Yoomin Oh
on behalf of the AMoRE Collaboration*

• Search for the neutrinoless double beta decay of 100Mo  
using Mo-based scintillating crystals and a low-temperature  
detector technique.

• 100Mo: one of the highest Q-value (low background), 
a relatively short half-life for ββ-decay, a high natural  
abundance.

• Experimental sensitivity: 
with sizable background: 
 
or, with zero background:

2νββ

0νββ

a: isotope abundance, A: atomic mass, ε: detector efficiency, Mt: mass time exposure,
b: background counting rate, ΔE: energy resolution

AMoRE-I

AMoRE-II
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J.Engel, J. Menendez, 
Rep. Prog. Phys 80 (2017) 046301 

Detector performance and results of AMoRE-pilot

Work in progress
α

Crystal S35 β/γ

Work in progress

G.B.Kim et al, IEEE Trans. Nucl. Sci. (2016) 539• Principle of operation:  
- Energy absorption in CMO crystal, 
> Phonon & photon generation, 
> Temperature increase (Au film) 
> Magnetization in MMC decreases, 
> Squid pick up the charge.

• Advantage of MMC:  
- Fast signal rising: ~0.5 ms, critical to 
reduce random coincidences, 
- Fairly easy to attach to absorber, 
- Excellent energy resolution.

Phonon signal amplitude (MeVee)
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Particle identification
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β/γ

Crsytal SB28

Background simulation

• Internal (bulk/surface) activity of each crystal is estimated from the alpha spectrum.
• External background is simulated from the measured radioactivities of the surrounding materials.
• Combining and fitting of the simulation results to the data. 

Physics result from the Pilot-run5 data
Euro. Phys. J. C 79 (2019) 791

*The Advanced Molybdenum-based Rare Process Experiment (AMoRE) collaboration consists of about 105 
researchers from 23 institutes in 8 countries.

DP ~ 18 @ ROI

DP ~ 7 @ ROI

T 0⌫
1/2 > 9.5⇥ 1022 yr (90% C.L.)

hm��i < 1.2� 2.1 eV
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Background reduction during Pilot
by removing high-radioactive components

of the setup

Reduction of the random coincidence background

n + 6Li → t + α

J. Low Temp. Phys. 199 (2020) 1082
• CaMoO4 (CMO) crystals (for AMoRE-

pilot & I) has good scintillation property, 
but requires depletion of 48Ca to reduce 
the 2νββ background.

• LMO has lower light yield than CMO, 
but shows good enough performance 
for phonon/photon detection and an 
excellent radiopurity level.

Φ5xH5 cm LMO @ 20 mK

Simulation

Goal

Expected to be the most serious 
background source in AMoRE-II Various pulse shape analysis  Rejection of ~90% 

coincidences in 500 μs.
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