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95% of the
Universe
IS dark!

Dark Matter
Flux in Freiburg:
d=10°cm=?st


http://www.physik.uzh.ch/groups/groupbaudis/xenon/

Galactic Rotation Curves
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Dark Matter shapes the Universe

e R K - o

http://cosmicweb.uchicago.edu

Simulation Observation (SDSS)
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Evidence for DM at all Scales

i R . 1 . PR

http.//www.cosmology. ethz.ch
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Theories for Dark Matter

C)

MOG

Modified

feres Gravity

Emergent implifie Sl
MoND Gravity e o

Other

Particle WIMPzilla

Self-

Superfluid interacting
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Particle Interactions

Interaction (,,Force®) Anti-
Quark

Electron

Positron Quark

Time

Description via Feynman-Diagrams
graphical representation of complicated calculations
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Direkter Nachwelis Dunkler Materie

Time

Scattering

Dark
Matter

Dark
Matter

Example: elastistic scattering

Particle Particle
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Laboratori Nazionali
E=] del Gran Sasso
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XENONNT

universitatfreiburg

B i~ F

Liquid xenon gas

IS an excellent
scintillator (- light)
und can easily be
lonized (- electrons).

— active Xe mass: 5.9t

— very few background
signals

— data taking since 2020
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World Records

2-Neutrino Double-Beta-Decay (2vpp)
_of 136X e

50

T, =2.1x10% years
40

2-Neutrino Double-Electron-Capture
30 L (2vECEC) von ?4Xe

T,, = 1.8 x 10? years
I

10 l

40

0 20 60 80 100 12l0 140
Energy [keV]
2022: lowest background levels of
all dark matter detectors

T Xe+2e o PTer + 2V
e

Events/(t-y-keV)

2024 first measurement of solar ®B neutrinos via
coherent elastic scattering off atomic nuclei
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XENONDT: The Smallest

Solar Neutrino Detector

50 kT)

KamLAND
(10001)

Wi RPN Pe e

..........

Borexino

XENONNnT
(5.91)

|
:

Slide courtesy: R. Hammann
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UFR: DM Projects and Contributions

* XENONNT (xenon) = ~ 8
— Xe-Detector - lab tests \ ;.4 i 4
— data acquisition
— low-background materials
— simulation, analysis

Further projects:

* XLZD (xenon): future dark matter observatory
— project leader
— research and development - Lab, simulations

* DELight (Helium): search for light dark matter
— Low-background environment, shielding, control system

* SHIP: search for ,hidden sector” particles at CERN
— detector development (liquid scintillator)

universitét-freibu rg Experimental Astroparticle Physics 22
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