


DARWIN Collaboration

ÅOver 190 scientists

Å40 institutions

Å13 countries

ÅLarge overlap with the 
XENON collaboration
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DARWIN
Multipurpose Observatory

ÅDark matter (WIMP, 200 ty exposure)

ÅNeutrinolessdouble beta decay 136Xe 
(8.9% natural abundance Ą 3.5 tonnes)

ÅLow-energy solar neutrinos

ÅGalactic supernova neutrinos

ÅCoherent neutrino-nucleus scattering

ÅSolar axion and galactic axion-like particle
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Dual-Phase Time 
Projection Chamber

ÅDetection of prompt scintillation (S1) 
and delayed ionisation signal (S2)

Å3D position reconstruction
ÅX-Y from hit pattern

ÅZ from S1-S2 time delay

ÅElectronic recoil/Nuclear recoil 
discrimination based on S1/S2 ratio
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DARWIN ðBase Design
Å2.6 m 2.6 m dual-phase TPC in a double-

walled cryostat

Å50 t (40 t active) liquidxenon(LXe) target

ÅTop and bottom array of 3-inch PMTs

ÅSurrounded by highly reflective PTFE walls

ÅDrift field ַ(100)ײ V/cm

ÅInner shield - neutron veto

ÅMin. 12 m 12 m water Cherenkov shield 
and muon veto

ÅInstalled deep underground
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DARWIN TPC in cryostat 

(Conceptual)
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DARWIN ðBase Design
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DARWIN in its veto (Conceptual)
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Å2.6 m 2.6 m dual-phase TPC in a double-
walled cryostat

Å50 t (40 t active) liquidxenon(LXe) target

ÅTop and bottom array of 3-inch PMTs

ÅSurrounded by highly reflective PTFE walls

ÅDrift field ַ(100)ײ V/cm

ÅInner shield - neutron veto

ÅMin. 12 m 12 m water Cherenkov shield 
and muon veto

ÅInstalled deep underground
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DARWIN: Size Matters

ÅSize increase over its 
predecessors brings new 
engineering challenges
ÅElectrode sagging

ÅElectric field homogeneity

ÅElectron survival in LXe

ÅElectron cloud diffusion
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DARWIN

XENONnT
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Pancake: X-Y R&D

ÅFull-width DARWIN 
demonstrator
ÅElectrode development 

platform

ÅStudy of electric field 
homogeneity

ÅInform cryostat design for 
DARWIN

ÅCan contain ~250 kg of LXe
(5 mm layer)
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Pancake at the University of Freiburg, Germany
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XenoscopeðZ R&D 

ÅFull-height DARWIN 
demonstrator
ÅElectron drift over 2.6 m in 

Z-direction Ą LXepurity

ÅStudy of electron cloud 
diffusion and light 
attenuation

ÅDevelopment of electrical 
power distribution scheme

ÅLight sensing R&D

ÅContains ~400 kg of LXe
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CAD render of Xenoscope
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Fully compressed (extended) leg

ÅProvides ultra-fine 
adjustment of the X-Y 
level (0.06mm/m)

ÅDouble-ended 
screw/couter-screw

ÅCentral spring bears 
most of the weight

ÅEquilateral geometry for 
even weight distribution

Levelling System

Levelling system
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Cryogenics:
Cooling Tower
ÅIwatani PC-150 Pulse Tube Refrigerator 

(~ 200 W cooling) and heater (~180 W 
heating)

ÅLN2auxiliary cooling coil

ÅUnpurified Xe extracted from the top of 
the inner vessel

ÅFunnel carries purified Xe to the 
bottom of the inner vessel

ÅStress-free thermal contraction of the 
top flange thanks to swivel arms

ÅLN2pre-cooler on inner vessel for 
additional cooling power
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LXecondensing on the cold head

Pre-cooler
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