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The DELight Collaboration
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An upcoming superfluid helium-4 
based light dark matter search 



Signals in Superfluid He-4
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Can one detect quasiparticles with MMC submerged in superfluid liquid 

?



The DELight Demonstrator

• Test of filling system

• Development and test of purification system

• Determine the reflectivity of quasiparticles on different 
surfaces

• Observation of UV-photons from singlet and triplet 
excimers

• Test of prototype LAMCALs

• Efficiency of quasiparticle detection

• Test of calibration system 
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The DELight Demonstrator
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Thermal 

coupling

Level meter coil

Copper cell, 

300ml

Exhaust line

Burst disc

Filling line

Indium sealed

³He/⁴He dilution refrigerator, T~10 

mK

Filled with helium, T~15 

mK



Inside the Demonstrator Cell
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Capacitive 

level meter

Glass sealed 

feedthrough

SQUID

Heater (56 Ω)

300 ml, 15 mK

Indium 

sealed lid

MMC

Capacitive 

level meter



Capacitive Level Meter
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Level meter calibration
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Magnetic Microcalorimeters (MMC)
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Appl. Phys. Lett. 124, 032601 (2024)

Energy 
input 

Temperature 
rise

Magnetization   
+ flux change

SQUID voltage 
change

ΔEFWHM = 1.25 eV



Currently used MMC
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To SQUID readout

Pick-up coil + 

Ag:Er sensor

AuPd resistor (550 Ω)

Au pad

AuPd resistor for 
persistent current

Si substrate (500 

µm)



First Data w/o Helium
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The MMC is operational !

Single muon Muon 

spectrum



Magnetization
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Muon pulses at different temperatures Magnetization



Conclusion and Outlook
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•Cell was established 

•Cooled down to 15mK

•Measurements in cell with helium

•New MMC and heater design

• Filling works

• Level meter calibrated 

•Muons detected

• Detector characterized

Next



Thank You
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