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Measurement P

From source to detector
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Einstein Telescope
design

fused silica optics

silicon optics

Parameter ET-HF ET-LF

Arm length 10 km 10 km | ——————
Input power (after IMC) S00 W 3W >
Arm power 3MW 18 kW 10 km
Temperature 290K 10-20 K

Mirror material fused silica silicon

Mirror diameter / thickness 62c¢m/30cm 45cm/ 57 cm 4 Y4 ET A
Mirror masses 200kg 211 kg i High Frequency
Laser wavelength 1064 nm 1550 nm

SR-phase (rad) tuned (0.0) detuned (U.b)

SR transmittance 10 % 20 %

Quantum noise suppression  freq. dep. squeez. freq. dep. squeez.

Filter cavities 1%X300m 2%1.0km

Squeezing level 10dB (effective) 10dB (effective)

Beam shape TEMqo TEMo 1322?,1“ SRM

Beam radius 12.0cm Sem | W g flercaiya ] F'_'tfrcaf'iyﬂ
Scatter loss per surface 37 ppm 37 ppm Squeezer  pp : Filter cavity 1 -

Seismic isolation SA, 8 m tall mod SA, 17 m tall L o W-------- ol--f----e--- 1 JIG Of| Saueezer

Seismic (for f > 1 Hz) 5:107"%m/ f? 5.1070m/ #2

Fused Silica, Silicon, — | aser beam 1064nm

room temperature cryogenic - L heesemea= squeezed light beam

/
Gravity gradient subtraction none factor of a few [[[ Optical element, Optical element, ———  Laserbeam 1550nm j
||




New technologies tor Einstein Telescope

The low-frequency challenge
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1cial Opening, Nov 2021

Toespraak minister Van Engelshoven bij opening
'ETpathfinder

LToespraak | 08-11-2021

" A5

Today, we are taking a big step towards realizing this project. Because today, here in
Maastricht, after years of hard work involving a great many people, we are opening
ETpathfinder. A remarkable and significant milestone. For the Province of Limburg, for the
Netherlands, and for Europe.

Whether we will succeed in bringing the Einstein Telescope to Limburg remains to be seen.
What | do know for certain, is that ETpathfinder represents a giant step in the right direction.
It's a wonderful achievement, one that will bring us all kinds of benefits for many years to
come.
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ETpathfinder

- Goal: Testing ET technologies in an
interferometer setup with minimal noise

Nieuwe lasers

PSL PSL
1550nm 2090nm

- 20 partners from NL/B/G/FR/SP/UK

9.22m




Radiative coo

ng with thermal shields

Marionette
heat links ’

Actuator
coils
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Silicon
fibers
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Silicon
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Main Vacuum Tower

300K (kamertemperatuur)

40K neon

15K waterstof
8K helium

Stefan-Boltzmann law:

dT;
pay
dt — AgU(Tgay — Ts4hield)
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1CON as cryogenic mirror material

NOTE: Senal numbers and arrows shall be
laser engraved and legible. The arrows shall
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all ine up 1n the same line, and point the 480,00 Usable length
same way. \

CTE=0 Zone
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930,00 Total length (approximately +10mm)

200 300
Temperature |K|

400

500




Silicon as cryogenic mirror material
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