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Dark Matter evidence

Dark Matter

What is the Dark Matter made of?
 primordial black holes?
- keV/c? - TeV/c2 WIMP-like particles?

» peV/c2 - eV/c2 axion-like waves?

Gravitational lensing

Vignati -2 Large scale structures



Dark Matter (DM)

target nucleus

J kg-scale solid-state phonon/electron detectors
(superconducting detectors: TES, KiDs, ...)

N

observable:
kinetic energy of
nuclear recoill
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State of the art of WIMP search

M. Folcarelli (Sapienza)

Excluded region

DarkSide-50
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axion a

magnet observable:
photon

(superconducting sensors
Paramps, Qubits, ...)
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State of the art of Axion search
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dare, https://cajohare.github.io/AxionLimits/
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STDM at Sapienza: Microfabrication lab
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» photonic devices
e  microfluidics



STDM at Sapienza: Microfabrication lab

1008

preliminary project: start in July 2026

Maskless lithography: Direct Laser

Writer: 405nm, high-resolution
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T j | (down to 0.6 um), any optical resist
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S 10005 Lt Electron Beam Writer (modified SEM):
= 30 kV, 100 nm resolution, write-field
z _® around 150x150um?2
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U | s N evaporator: for high-purity metals:
L o | Nb, Ti, Al, Au, Ag
0 59 s rpaepe e | x
3376 Sé%g%ﬁo ‘::ﬂ Umii;, HOR0
—— - B ﬂ = .
| RF magnetron sputtering:

+ 1 technician

+ 1 tenure-track position (condensed matter)
+ 1 tenure-track position (particle physics)

oxides, dielectric multilayers,
passivation, isotropic metal
coatings...

Funded under grant “Dipartimento di Eccellenza 2023-2027”



Thank you!

* Director, for the financial support and for the help in the
implementation of the micro-fabrication laboratory

* Lindley, for the enthusiasm in bringing the US community here
* Claudia and Giorgio for the organization

e Speakers: 95% of them accepted the invitation!
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