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DEigh

The DELight Collaboration

« 3 institutes from Baden-Wurttemberg, Germany y ;

« Upcoming experiment for light dark matter searches
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DEigh

Light Dark Matter

Low mass parameter
space is largely
unexplored!
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https://arxiv.org/pdf/2104.07634

DE g
Superfluid Helium-4

« Excellent choice as a target
* Low nuclear mass
* [nexpensive
» Scalable
* ER/NR discrimination
 Self-cleaning:

» Other atomic species freeze-out
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DEigh

DELight detection principle
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DEigh

DELight detector » Prompt signals from photons

 Delayed arrival time for triplet excimers

MMC Detector to Filmburner

He Atom

Superflid Helium

at 20 mK
He — Vacuum
Interface

Recoil Event

MMC Detector
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DELight detector » Prompt signals from photons
MMC Detector 0 Filmburner  Delayed arrival time for triplet excimers

Superfluid Helium

* Quasiparticles evaporates He atom
(quantum evaporation)

: He Atom
He — Vacuum

Interface

 Adsorbed onto wafer

Recoil Event
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DEigh

DELight detector » Prompt signals from photons

to Filmburner

He Atom

MMC Detector  Delayed arrival time for triplet excimers
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DEigh

Magnetic MicroCalorimeters (MMCs)

e Operated below 100 mK

 Deposition of energy

l absorber

iee i sensor
Rise in temperature of sensor )

l

Decrease in magnetization of the
paramagnetic sensor 6M « 6T

to SQUID magnetometer

thermal bath
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https://iopscience.iop.org/article/10.1088/0031-8949/2015/T166/014054
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DEigh

Large-area microcalorimeters (LAMCALS)

 Particle generates athermal phonons in
absorber

l

* Reach superconducting phonon
collector: Breaks cooper pairs

pickup
coill

Sensor

l phonon
» Diffuse to sensor: Release energy and  wafer absorber, collector
rise temperature of sensor silicon or sapphire
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DEigh

“DELight Demonstrator”

 Helium cell at UHD

« MMC testing
« Background modelling
* DAQ

..and much more
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DAQ and trigger system for DELight
* Level-1 (L1) trigger will run on an FPGA "4 | anaogsection = igitgféection Front-end computer
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DEigh

DAQ and trigger system for DELight

 Level-1 (L1) trigger will run on an FPGA

* FIR filter — Optimal filter: S(v) =a-A@) + n(v)
4 ~Na
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Vue-des-Alpes Underground Lab

~ @ ground level

» Shallow underground lab in Switzerland |
» 230m rock overburden (620m.w.e.)
» Hosts y-spectrometer GeMSE

Flux [m? s™]
o

» Operated by the University of Freiburg
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https://www.semanticscholar.org/paper/Measurements-of-muon-flux-in-the-Pyh%C3%A4salmi-Enqvista-Mattilab/400d68521382e0d6de7926dbcc66061469b61523

DEigh
Outlook

* Phase I/l
« Shallow lab at VdA
* Up to 10L helium target
» Long range plan
* Underground lab
 Larger helium target

- ...stay tuned!
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Zero background projections

=

<
w
(@)]

=

<
W
(08}

=

<
o
N

Scattering cross section (cm?)
= =
o o
£ 5

=

N
D
(0)]

M 10 eV, 100 kg-d|

~ ————_——_-

=
o

N

“ioT 100 1o
Dark matter mass (GeV)


https://delight.kit.edu/index.html

