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Ongoing Activity & Applications

Ongoing Activities 
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Active Isolation of the AQG

Active isolation in 0.1 – 10 Hz frequency range

Voice Coil 
Actuators

Vertical inertial 
sensors

C
𝑦

Mouhamad Haidar Lakkis
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Control off Control off Control on

Active Isolation of the AQG

Result

→ Reaching the intrinsic noise of the gravimeter with active 
control:  350 𝝉−𝟏/𝟐 𝐧𝐦/𝐬𝟐

→ Titan noise, Acquisition noise are not limiting the AQG

→ Ground compensation strategy is not fully subtracting ground 
signal

Motivation

- Which part of ground motion is impacting gravity ? 
- What kind of sensitivity can we reach ?



5

Ground compensation with homemade sensor
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Real-time ground compensation already 
implemented in AQG
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Ground compensation with homemade sensor
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Ground compensation with homemade sensor
Quadrature optical readout Linear mechanics

Anthony.amorosi@doct.uliege.be
Loic.Amez-Droz@ulb.be
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Ground compensation with homemade sensor

Preliminary result
Anthony Amororsi

Procedure

Signals of Titan & µVins are 
acquired through the 
acquisition system of the AQG

Noise below 4 Hz

→ AQG acquisition card

→ influence of internal 
magnetic field
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Ground compensation with homemade sensor

→ AQG acquisition card

µVins signal recorded 
through an external 
acquisition system works as 
the AQG in-build 
accelerometer

µVins placed on the floor 
works slightly better than 
placed on the AQG

→ influence of internal 
magnetic field

- Better casing
- Proper cabling
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→ influence of internal 
magnetic field

Ground compensation with homemade sensor

- Better casing
- Proper cabling

Initial design

New design



Using the gravity signal from the
Absolute Quantum Gravimeter to model the Newtonian 
Noise and achieve better isolation
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Newtonian 
Noise

Seismic 
Noise
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Seismic field

Calibrate
Seismic field

→ Extend detection at low frequency

→ Detect more massive stellar objects

→ Detect GW earlier

Seismic Newtonian Noise calibration

https://www.space.com/gravitational-waves-future-discoveries.html 

https://www.space.com/gravitational-waves-future-discoveries.html
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Induce known gravity variation and relate it to the AQG output

𝐹12 = −
𝐺𝑚1𝑚2

𝑟12
2 ෞ𝑟12

Motivation

Procedure

Expected results

Δ𝑔 = 40 nm/s2

Seismic Newtonian Noise calibration
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Gravity signal as control input
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- Correct drift at low frequency from the 
inertial sensors on the platform

- Gravity signal as control input

Improve the 
isolation 

→
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PhD research

Absolute 
Quantum 

Gravimeter

µVins

Newtonian 
Noise

Merging µVins to improve ground 
compensation

Using the signal of the gravimeter 
with an array of seismometers to 
model NN

Gravity signal to correct drift at low 
frequency + stabilize the active 
platform from gravity variation

Isolating the AQG on an actively 
controlled platform

Active isolationActive platform
SILENT



Thank you for the attention
Any questions ?

Mayana Teloi

Mayana.teloi@uliege.be
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µVins placed on the floor works better 
than placed on the AQG.
The DAC signal exhibits a normal shape

Observation

Is it really the influence 

of 𝐵µ𝑉𝑖𝑛𝑠 on 𝐵𝐴𝑄𝐺  ?

Or something in the acquisition 
system of the AQG ?

Next step

Record the signal of the µVins via the PXIe 
from national instrument and compare it 
to Titan and Guralp

→

17

Additional slides 

µVins on the AQG 
sensor head

µVins on the ground
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→ AQG acquisition card

15 dB

Additional slides 
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