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Why optomechanics?

QUANTUM-LIMITED 

SENSORS, I.E., 

WORKING AT THE 

SENSITIVITY LIMITS 

IMPOSED BY 

HEISENBERG 

UNCERTAINTY 

PRINCIPLE

EXPLORING THE 

BOUNDARY BETWEEN 
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WORLD AND THE 
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MICROWORLD 

QUANTUM 

INFORMATION 

APPLICATIONS 

(OPTOMECHANICAL 

AND 

ELECTROMECHANICAL 

DEVICES AS LIGHT-

MATTER INTERFACES 

AND QUANTUM 

MEMORIES)



Calibration 
- response of 2D mechanical osci l lator to excitation 

(impedance) -> flux of particles (photons)

- osci l lator 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 et al., arXiv:1209.1352v1

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



Motivation



Develop a radiation pressure 

detector!
-measure momentum transfer

- high sensitivty



Michelson interferometer 

with homodyne detection



CAST – CERN Axion Solar Telescope



Detector@CAST



Proposals

DIRECTIONAL DARK MATTER 

DETECTOR- GALACTIC HALO

GRAVITATIONAL DETECTION CASIMIR FORCE 

MODIFICATION



Conclusion
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Force calibration

- radiation pressure 

from 2 mW HeNe red 

laser

- 3 pN force / 

resolution ~fN



Dark Energy
- accelerated expansion of the Universe


