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Why optomechanics?
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Calibration

- response of 2D mechanical oscillator to excitation
(impedance) -> flux of particles (photons)

- oscillator thermally excited (F — white noise)

- done at Laboratory for nonlinear and quantum
optics, Department of Physics, NANORI, CEMS,
University of Rijeka



Effect of mechanical resonator on light
The optomechanical analogue, optomechanically induced transparency (OMIT), of electromagnetically-induced
transparency (EIT)

Karuza, M. et al., Optomechanically induced transparency in a membrane-in-the-middle setup at room temperature, Phys. Rev. A (88), 1, 013804 (2013)

107

L
355.5 356.0 356.5 357.0 357.5

wr A Weay —~
o [t 1 pi ) _'—‘;
:f Friuty ":‘;
C‘G J]wr it

Mo+ A

3" 111 i) 3.1 _
5 o K 42x107% v
- - N )
w
i
-
-

A/2n (kHz)

mme Couplng OFF
o Coupling ON

—_—l
-Qm /EP
A 1

frequency (a.u.)

Absorption

Optical Frequency



What is the Universe Made of?
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Develop a radiation pressure
detector!

-measure momentum transfer
- high sensitivty



Michelson interferometer
with homodyne detection

Vacuum




CAST - CERN Axion Solar Telescope
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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
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DMIM improved design

Dark matter induced Brownian motion Force sensor for chameleon and Casimir force experiments with

Daniel Camcy “ Sohitri Ghosh,' Gordan ijauc and Jacob M. Tay lor™ para”e|_p|ate Conﬂgurat‘on
Ting Cheng, Reinard Primulando & Martin Spinrath . . . i
Attaallah Almasi, Philippe Brax, Davide lannuzzi, and René I. P. Sedmik
The European Physical Journal C 80, Article number: 519 (2020) | Cite this article . . X Phys. Rev. D 91, 102002 - Published 7 May 2015
m [ ” " w POt 1
1

|

| -
L}
-




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
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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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