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The Einstein Telescope
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LIGO/ SXS/ R. Hurt and T. Pyle



The Einstein Telescope
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M. Punturo 2010 [1]



The E-TEST project
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ETEST project Optical accelerometers
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Outline

• Einstein Telescope & E-TEST project

• Optical vertical accelerometer for active inertial control

➢Mechanical design

➢ Optical readout

➢ Performances & noise budget

• Conclusion and future work



Inertial sensor working principle
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µ - Vertical INterferometric inertial Sensor
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S. Hellegouarch 2016 [2]



Low stiffness mechanical guide
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Linear, angle-maintaining, 
motion of the mirror.

Titanium guiding



Low stiffness mechanical guide

6

1
0

 c
m

𝑦

𝜃

CuBe leaf-spring

Thickness: 100 µm

Thickness: 50 µm

Low dissipation fused-silica 
joints.



Low stiffness mechanical guide

7

1
0

 c
m

𝑦

𝜃

CuBe leaf-spring

2.8 Hz natural frequency 
suspension.
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Interferometric readout
𝑚

Mir2 (fixed)

B. Ding 2021 [3]

Homodyne, quadrature, Michelson interferometer
- sub-picometer resolution
- Long range reading
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Interferometric readout
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Common-mode noise 
rejection

Online-ellipse 
fitting and 
normalization

Fringe demodulation
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Interferometric readout
𝑚

Mir2 (fixed)

Homodyne, quadrature, Michelson interferometer

FGA21 InGaAs
photodiode

Low noise, precision, 
LT1792 custom amplifier
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Interferometric readout
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Magnet 1
Magnet 2
Full actuator

Sweet spot, Τ𝐹 𝐼 ≈ 0.6 N/A

Quadrupole voice-coil actuator

N

N
S

S

Numerical optimization of 
the geometry.

Quadrupole, selfshielded, magnet.



Noise budgeting
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μVINS testing campaign
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Quadrature optical readout

Mechanics

Under validation



Integration in the ETEST platform
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A. Sider 2022 [4]
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