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Weighing biological objects
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Mass & Elasticity = Virus fingerprint
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Target sensitivity down to 30 attograms !
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Target sensitivity down to 30 attograms !
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A mechanical resonator is a mass sensor
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A mechanical resonator is a mass sensor
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A coupling between light and mechanical motion
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A coupling between light and mechanical motion
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Mechanical motion is driven and detected by light
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Mechanical motion is driven and detected by light
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When a nanoparticle lands on the disk...
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When a nanoparticle lands on the disk...
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When a nanoparticle lands on the disk...
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When a nanoparticle lands on the disk...
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What about the reproducibility ?
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Measured mass seems overestimated by ~ 50%
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A coupling between the particle and the disk
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A coupling between the particle and the disk

FEM Simulation
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A coupling between the particle and the disk

2 e jE

1.4 Q
. O
T O
Q 12¢ O Jlos
> @)
5 1
o 0.4
@
L
o 0.8 O
S O 103
= 0.6 * 5
10
5 o * 10.2
5 04 * 4
o * 5
*
S = . wo'l
50 100 150

Contact radius (nm)

E. Gil-Santos et al. Nature Nano 2020

FEM Simulation

2.5
Point-mass formula
——————————— v o080
o 0 °
3t
°
=
I
=
=
«" 35}
<
4tS  __ _ Experimental
50 100 150
Contact radius (nm)

Mean contact radius
observed by SEM

E=2.7%0.6 GPa

ref. value 3 GPa at 100 MHz 0



To keep in mind

* Dual optical and mechanical nano-

sensing with ultra-high sensitivity
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To keep in mind

* Dual optical and mechanical nano-
sensing with ultra-high sensitivity

* Multi mechanical mode sensing of
nano-object in real-time
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To keep in mind

* Dual optical and mechanical nano- * Analysis of signals provides the mass and
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To keep in mind

* Dual optical and mechanical nano- * Analysis of signals provides the mass and
sensing with ultra-high sensitivity elasticity of the nano-object

* Multi mechanical mode sensing of * Preparing the ground for optomechanical
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Optical resonance shift for sensing
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Multi mechanical mode sensmg
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Statistics on nanoparticle mass measurement
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Phase-Frequency characteristic of RBM2
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Pedestal anisotropy deformed the mode profile
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Sensitivity of several mechanical modes
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Elasticity can be measured

Stiffness effect < Mass effect
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