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Start from scratch ...

- silicon wafer (200um)

- PECVD --> SiNx

- etching --> window

- low stress --> low mechanical

frequency
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Start from scratch ...
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- after deposition
‘ - thermal annealing (600 °C)

high stress --> high frequency
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A MEMS Technology Company

- Company

Start from
scratch ...

Norcada’s Nitride Windows individually Norcada’s Nitride Windows are carefully cleaned
packaged in gel capsules for ease of handling. to minimize contamination.

ORDERING ONLINE
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Start from scratch ...

Published: 12 June 2017 high-stress silicon nitride membranes for
Ultracoherent nanomechanical resonators via soft optomechanical applications
clamping and dissipation dilution

Cite as: AIP Advances 6, 065004 (2016); https://doi.org/10.1063/1.4953805
Submitted: 16 December 2015 « Accepted: 30 May 2016 « Published Online: 07 June 2016

Y. Tsaturyan, A. Barg, E. S. Polzik & A. Schliesser &

E. Serra, M. Bawaj, A. Borrielli, et al.

Nature Nanotechnology 12, 776-783 (2017) | Cite this article
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FIG. 1: Device characterisation a) Micrograph of a silicon nitride membrane patterned with a phononic crystal structure
(left) and measured out-of-plane displacement pattern of the first localized mode “A” (right), of a device with lattice constant
a = 160pm. b) Simulation of the stress redistribution in a unit cell of the hexagonal honeycomb lattice (left) and the
corresponding first Brillouin zone (right). ¢) Simulated band diagram of a unit cell (left) and measured Brownian motion in the
central part of the device shown in (a). Localized modes A-FE are colour-coded, the peak around 1.5 MHz is an injected tone
for calibration of the displacement amplitude. d) Ringdown measurements of A (red) and E (blue) modes of two membrane
resonators with a = 346um.
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Start from one

- high frequency and Q factor not the only requirement
- conductivity, density, mass -

--> additional layers needed!
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What is the Universe Made of?
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Coherent Scattering of Low Mass Dark Matter from Optically
Trapped Sensors

Gadi Afek, Daniel Carney, and David C. Moore
Phys. Rew. Lett. 128, 101301 — Published 9 March 2022
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d e t e C t O r I FIG. 1. As a dark matter particle scatters from a levitated op-
™ tomechanical sensor (possibly part of a large array), it trans-

fers to it momentum §. For “large” sensors (upper inset)

the interaction is coherent over a single nuclens. For “small”

- m e a S u r e m o m e n t u m t r a n S fe r enough sensors, such that the inverse transferred momentum

2m/q of the dark matter particle is comparable to the size of

- h i g h S e n S it i vty the sensor, the interaction is coherent over the entire sensor,

leading to a large increase in scattering cross-section.
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Start from one

- PECS II System
Broad argon ion beam system designed to polish and coat
samples for SEM imaging and analytical techniques.

--> Pt layer

Not working for large area membranes

M. Karuza PBC CERN 06.04.2022.



Start from one

Ellipsometry 45 nm + 13 Pt
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- different thickness from nominal
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Start from one

FEM simulation 50 nm + 15 Pt

- discrepancy between simulation and experiment
- measured resonant frequency lower than

simulation \\

- metallic layer introduces additional loss channel
- implantation of Pt atoms in Si;N,4
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Conclusion and outlook

- test other coatings and techniques
- first tests with ALD

- optimized mechanical design

- promising sensors
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Conclusion and outlook
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DIRECTIONAL DARK MATTER GRAVITATIONAL DETECTION CASIMIR FORCE
DETECTOR- GALACTIC HALO PHYSICAL REVIEW D 102, 072003 (2020) MODIFICATION

Proposal for gravitational direct detection of dark matter

Dark matter induced Brownian motion Force sensor for chameleon and Casimir force experiments with
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The European Physical Journal C 80, Article number: 519 (2020) | Cite this article . . = X Phys. Rev. D 91, 102002 - Published 7 May 2015
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Michelson interferometer
with homodyne detection

Vacuum




CAST - CERN Axion Solar Telescope
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CERN meets quantum technology

. The CERN Quantum Technology Initiative will explore the potential of devices
0 n ‘ u S I 0 n harnessing perplexing quantum phenomena such as entanglement to enrich and

expand its challenging research programme

30 SEPTEMBER, 2020 | By Matthew Chalmers

CERN Quantum Technology Initiative ({{fA=eSSll™ ) "SYE ) BN 1 K e ke 2w

unveils strategic roadmap shaping Al | SIS § -+ N oy

CERN,S role in neXt quantum » /e va : “ /. : ‘ Invisjbledarkf11attey"rnal-<esupmostoftheunivelse—butwecanonlydetec(itflomitsg;avitationaleffe(ts
revolution %\ S [

CERN QTI reaches its next milestone today, with the unveiling of a first roadmap
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With the first sﬂrt-up of beams in 2008, the Large Hadron Collider sﬂc) became the biggest operational vacuum system in the world
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