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Einstein Telescope

ET-HF:

• 1064 nm Laser (500W)

• High circulating light power, 3MW

• Thermal compensation

• Large test masses (SiO2, 200kg)

• New coatings

• Frequency dependent squeezing

300 K10 – 20 KET-LF:

• Cryogenics

• Long Seismic suspensions (17m towers)

• Silicon (Sapphire) test masses

• Large test masses (200kg, 45cm diam.)

• New coatings

• New laser wavelength (1550nm)

• + low power

• Frequency-dependent squeezing
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3 detectors in triangular configuration:
• Sensitive for both polarisations

Null Stream:
h(t) + h(t) + h(t) = 0



The sensitivity we‘re aiming for

High laser power: 3 MW
• High power lasers
• Low abs. coatings
• Low optical losses
• No point absorbers
• Good TCS, esp. BS
• Param.Inst. mitigation

High squeezing level: 10 dB
1550nm / 1064 nm
• High efficiency Squeezer (>15dB)
• Low loss optics
• Faraday isolators
• Mode matching

(adaptive?)
• High QE PDs
• Low loss OMC

• Coating thermal noise
¼ loss (aLIGO/AdVirgo)

• Suspension thermal noise

Many contributing noise sources:
Quantum Noise (over most of the LF band), 
→ Squeezing 10dB FDS: similar requirements as for
ET-HF but for 1550 nm and narrower bandwidth
Control Noise , Newtonian Noise, suspension
Thermal, scattered light, environmental noise, 
many unknowns!
Need: large Cryo-Optics (silicon), low loss cryo-
cooling!, coatings



Frequency [Hz]

BNS merger
NS EOS

Range (most of SNR):

• Inspiral phase of CBCs 
• Pointing of ET
• early warnings→MM obs BH physics: BH QN modes

Which frequencies yield what?



An important ingredient



Challenging 
engineering

ET Enabling 
Technologies
• The multi-

interferometer 
approach asks for two 
parallel technology 
developments:

• ET-LF:
• Underground

• Cryogenics

• Silicon (Sapphire) test masses

• Large test masses

• New coatings

• New laser wavelength

• Seismic suspensions

• Frequency dependent 
squeezing

• ET-HF:
• High power laser

• Large test masses

• New coatings

• Thermal compensation

• Frequency dependent 
squeezing 23

New 
technology in 
cryo-cooling

New 
technology in 

optics

New laser 
technology

High precision 
mechanics and 

low noise 
controls

High quality
opto-

electronics and 
new controls

Evolved laser 
technology

Evolved 
technology in 

optics

Highly 
innovative 

adaptive optics

High quality 
opto-

electronics and
new controls


