<]
TUDelft

Delft University of Technology

Quantum nondemolition measurement of light intensity fluctuations in an optomechanical
experiment

Pontin, A.; Bonaldi, M.; Borrielli, Antonio; Marconi, L.; Marino, F.; Pandraud, Gregory; Prodi, G.A.; Sarro,
Pasqualina M.; Serra, Enrico; Marin, F.

DOI
10.1109/CLEOE-EQEC.2017.8087321

Publication date
2017

Document Version
Final published version

Citation (APA)

Pontin, A., Bonaldi, M., Borrielli, A., Marconi, L., Marino, F., Pandraud, G., Prodi, G. A., Sarro, P. M., Serra,
E., & Marin, F. (2017). Quantum nondemolition measurement of light intensity fluctuations in an
optomechanical experiment. Abstract from CLEO®/Europe-EQEC 2017, Munich, Germany.
https://doi.org/10.1109/CLEOE-EQEC.2017.8087321

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.


https://doi.org/10.1109/CLEOE-EQEC.2017.8087321
https://doi.org/10.1109/CLEOE-EQEC.2017.8087321

Quantum nondemolition measurement of light intensity fluctuations in an
optomechanical experiment

Antonio Pontin®’ Michele Bonaldif"'Antonio B0rrielli,3’4 Lorenzo Marconi,5 Francesco Marino,z’S Gregory

6 e . L 47 . 6 . 6 . 1,258
Pandraud,’ Giovanni A. Prodi,” Pasqualina M. Sarro,” Enrico Serra,® and Francesco Marin,
1 Dipartimento di Fisica e Astronomia, Universita di Firenze, Via Sansone 1, 50019 Sesto Fiorentino (FI), Italy

2 Istituto Nazionale di Fisica Nucleare (INFN), Sezione di Firenze, Via Sansone 1, 50019 Sesto Fiorentino (FI), Italy
3 Institute of Materials for Electronics and Magnetism, Nanoscience-Trento-FBK Division, 38123 Povo (TN), Italy
4 INFN TIFPA, 38123 Povo (TN), Italy
5 CNR-INO, L.go Enrico Fermi 6, 50125 Firenze, Italy
6 Delft University of Technology, Else Kooi Laboratory, 2628 Delft, The Netherlands
7 Dipartimento di Fisica, Universita di Trento, 38123 Povo (TN), Italy
8 LENS, Via Carrara 1, 50019 Sesto Fiorentino (FI), Italy

According to quantum mechanics, there exists a class of observables for which is possible to confine the
perturbation produced by a continuous measurement to the conjugate variable. Therefore, it is possible to devise
experimental schemes that allow estimating the observed variable with arbitrary accuracy, or preparing it in a
well-known state. Such schemes are referred to as quantum non-demolition measurements (QND). Among these
observables there is the amplitude of the light field. Indeed, it is possible to exploit a movable mirror to
implement a QND scheme [1]. Intensity fluctuations of an optical field impinging on it are not affected by the
interaction. However, the movable mirror is excited by the associated radiation pressure. This, in turn, affects the
phase of the field.

We have performed an optomechanical experiment, based on a Fabry-Pérot cavity in which the end mirror is
a high Q micro-mechanical device [2], where we have simultaneously measured intensity fluctuations of the
field reflected by the cavity and the mirror motion imprinted in the phase fluctuations. By exploiting the
correlations between these variables, we demonstrate a reduced uncertainty on intensity fluctuations actually
achieving a sub-shot noise level.

Fig. 1 SEM image of the micro-mechanical device with the central, 0.4 mm diameter, mirror.
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