
CRYOGENIC DIRECT DETECTION R&D
 QUANTUM TECHNOLOGIES AND DARK MATTER LAB
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Recoil Event

WIMPs Detection
Complementary approaches 

to recoil detection
Direct Detection



Phonons

Detection Approaches
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Detection Approaches
Photons Ions



Research Directions
NEW TARGETS

TRADITIONALLY : GE, NAI AND SI



Research Directions
NEW TARGETS

TRADITIONALLY : GE, SI, NAI NEW: SAPPHIRE, LIF, GAAS, QUARTZ, CAWO4



Research Directions
NEW TECHNIQUES

TRADITIONALLY: TES



Research Directions
NEW TECHNIQUES

TRADITIONALLY: TES SPIN ENSEMBLES, MASERS, CLOCKS



Spin Ensembles
MAGNETIC BOLOMETER

ERBIUM DOPED YAG



Spin Ensembles
MAGNETIC BOLOMETER

ERBIUM DOPED YAG



Masers
FE3+:AL2O3



Masers
FE3+:AL2O3TRANSITION EDGE MASER DETECTOR



Nonlinear ‘Clocks’
TRANSITION EDGE CLOCK DETECTOR THERMAL INSTABILITIES



New Hope
SUPERFLUIDS



Superfluid Helium



Superfluid Helium @ UWA



Hydrogen ?



Solid Hydrogen @ UWA



Acoustic Detector
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Acoustic Detector



Other Novel Detection Approaches
NEW APPROACHES

QUASIPARTICLES IN SC DEFECTS IN CRYSTALS OPTICAL PHONONS, MAGNONS



Research Directions
NEW TECHNOLOGIES

FAST DATA ACQUISITION

FAST SIGNAL PROCESSING

DATA PROCESSING

MICROWAVE ELECTRONICS

LOW TEMPERATURE PHYSICS

CONDENSED MATTER

HIGH PURITY MATERIAL

LOW RADIATION BACKGROUND

HIGH QUALITY CRYSTALS


