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Large underground, liquid based detectors for astro-particle physics in Europe

Table 1. Basic parameters of the design of the three detectors (baseline).

GLACIER LENA MEMPHYS

Detector dimensions

Type of cylinder 1 vert. 1 horiz. 3–5 vert.
Diam. (m) 70 30 65
Length (m) 20 100 65
Typical mass (kton) 100 50 600–800

Active target and readout

Type of target Liq. argon Liq. scintillator Water
(boiling) (opt. 0.2% GdCl3)

Readout type e− drift: 2 perp.
views,
105 channels,
ampli. in
gas phase;
Cher. light: 27 000
8′′ PMTs,
∼20% coverage;
scint. light: 1000
8′′ PMTs

12 000
20′′ PMTs

!30% coverage

81 000
12′′ PMTs

∼30% coverage

boost in mass and performance, will certainly provide a significant potential for surprises
and unexpected discoveries.

2. Description of the three detectors

The three detectors’ basic parameters are listed in table 1. All of them have active targets
of tens to hundreds of kton mass and are to be installed in underground laboratories to be
protected against background induced by cosmic rays. As already said, the large size of
the detectors is motivated by the extremely low cross-section of neutrinos and/or by the
rarity of the interesting events searched for. Some details of the detectors are discussed
in the following, while the matters related to the possible underground site are presented
in section 3.

2.1. Liquid argon TPC

GLACIER (figure 1) is the foreseen extrapolation up to 100 kton of the liquid argon time
projection chamber technique. The detector can be mechanically subdivided into two
parts, the liquid argon tank and the inner detector instrumentation. For simplicity, we
assume at this stage that the two aspects can be largely decoupled.

The basic idea behind this detector is to use a single 100 kton boiling liquid argon
cryogenic tank with cooling directly performed with liquid argon (self-refrigerating).
Events are reconstructed in 3D by using the information provided by ionization in liquid.
The imaging capabilities and the excellent space resolution of the device make this detector
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