
A WLS Reflector, made of copper-tetratex foil, surrounds the
LAr instrumenta6on and the
HPGe detector strings:
Eur.Phys.J.C 82 (2022) 5, 442
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2. LAr Scin+lla+on

o 1 μm TetraPhenyl Butadiene (TPB) surface coating by evaporation;

o 58 SiPM channels: 58 x 9 Ketek PMT33100T 3x3 mm2 SiPMs.

1. LAr Instrumenta+on Setup
The LAr scintillation light emission is superposition of

two excimer states (Ar!∗ ), which both decay producing
128 nm Vacuum-Ultra-Violet (VUV) light

5. Performance in LEGEND-200

LEGEND-200 experiment for 
neutrinoless double beta decay 

search, using HPGe detectors 
immersed in LAr cryostat

To op6mize the LAr instrumenta6on performance the LAr was 
purified from N2, O2 and H2O. PoS PANIC2021 (2022) 102

q The LAr quality is monitored con6nuously by the LEGEND 
LAr Monitoring Apparatus (LLAMA). EPJ Web Conf. 253 (2021) 11014
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q TPB shi]s the VUV light to blue
(420 nm);

q WLS fibers shi] the blue light
into green (490 nm);

q The green light is read out by
SiPMS (440 nm).

𝜏fast= 30 ns

q Event Topology Classifier (ETC) parameter

o ra6o of the light emided in the single
component to the total light intensity

of an event (N = Ns+Nt): ETC = 𝐍𝐬
𝐍

𝜏slow= 8 μs

RiseHme
48 ns

q The 9 SiPMs are read out in parallel and differenVally by the front-end electronics.

q Overall noise level of 250 μV (peak-to-peak) and RMS = 58 μV (mean value).
JINST 18 (2023) 09

q Charge and Vme reconstrucVon performed with two independent methods based on
rising edge of the trace and differing in the signal filtering:

o HyperCurrent algorithm – a Gaussian filter is applied to smooth the electronic
noise: 95% charge reconstrucVon efficiency.

o DPLMS filter-based algorithm Eur.Phys.J.C 83 (2023) 2 – an op6mum filter is synthe6zed
and applied to SiPMs traces: 96% charge reconstrucVon efficiency.

LAr veto condi1on:
q Test staVsVc-based classifier that categorizes events as true (TC) or random coincidences (RC) based on 

the Vme and energy informa6on of the LAr signals.

q Time PDF of TC weights the pulses depending on their arrival 6me rela6ve to the HPGe trigger posi6on.

The Liquid Argon (LAr) instrumenta6on is an essen6al detector system of LEGEND-200 experiment:

q designed to detect and supress background events through detec6on of LAr scin6lla6on light;

q consists of two concentric curtains of WaveLength Shi]ing (WLS) fibers coupled to SiPMs.

214Bi β-decays to 214Po, which
produces α-decays (T1/2 = 164 μs)
and generates 6me correlated
events.

q The obtained Single Photo-Electron (SPE) resolution from both algorithms is FWHM@SPE = 0.3 PE (mean value).

q The Light Yield (LY) obtained from 137Cs Compton continuum calibration is LY ∼ 0.1 p.e./keV (source position dependent).
PoS TAUP2023 (2024) 256.

q internally coated with 
TPB by evapora6on: 
o reflects and shi]s 

VUV photons;

q externally: 
o shields from outside  

LAr scin6lla6on light.

3. LAr Instrumenta+on Characteriza+on

Ac6vity(214Bi-Po) = (23.2 ± 1.3) μBq
or 

(3.9 ± 0.2) nBq/kg 
in 6 t of ac6ve LAr volume.

The populaVon raVo of excimers in the
singlet (Ns) and triplet (Nt) states, depending
on the nature of primary radia6on, allows
parVcle discriminaVon.

64 m3 of LAr

590 m3 of water

Applica6on: Bi-Po tagging

4. Particle Discrimination

AIP Conf.Proc. 1894 (2017) 1

NIMA 1048 (2023) 167943

o Comptom conVnuum suppressed by a factor 2 up to 1700 keV.

o Events in the region of the interest (around Qββ=2039 keV) suppressed by a factor 5.

q Potassium lines suppression:

o SF(40K) = (93.2±0.4)%

o SF(42K) = (17.6±0.4)%

40K

42K


