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 Preparations towards a European Design study
already started years ago within the ILIAS project
where we had a networking group on future
gravitational wave detectors.

 Name finding was a difficult procedure 
 Submitted proposal on April 30th 2007. Start was 

foreseen for Jan. 2008
 Start of DS remained unclear for a  long time and

was postponed to May 2008.
 In Sept. 2008 funding finally became available

(start backdated to May)







Let‘s again take a picture of the whole team
In the coffee break @ 16:00

? here in this auditorium?
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Participant Country

EGO Italy
France

INFN Italy

MPG Germany

CNRS France

University of Birmingham UK

University of Glasgow UK

Nikhef NL

Cardiff University UK

CNRS; 18

CU; 10

EGO; 13

INFN; 59
MPG; 43

UNIBHAM; 
12

UNIGLASG
OW; 34

VU; 7

Participants per Beneficiary

Science team total: 249
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WG4: Astrophysics Issues

Measure Hubble Constant 
from amplitude of inspirals that
are also seen in EM radiation

Deduce relative speed of light 
and GW’s to ~ 1 sec / 3x109 yrs 
~ 10-17

Determine mass of the Graviton



WG1: Site & Infrastructure

Issues:
•Scientific
•Safety
•Costs
•Legal
•…

Figure: M.Lorenzini



WG2: Thermal Noise, Suspension, 
Cryogenics

Thermo-Optic Noise

Cryogenics
Cryo-Materials

Coatingless
Mirrors



WG3: Optical Configuration

Squeezed Light

Non-Gaussian beams

High power laser (1064nm, 1550nm)





 Single Site Geometry (mostly political reasons)
 Underground 100 – 200 m
 30km overall tunnel length
 Triangular Topology, tunnels doubly used
 Dual Recycled FP Michelson
 10 dB Squeezing + Filter Cavities
 Xylophone configuration: cryo low power, room

temp. high power



Parameter ET- High 
Frequency

ET – Low 
Frequency

Arm length 10 km 10 km
Input power 500 W 3 W
Arm Power 3 MW 18 kW
Temperature 290 K 10 K ?
Mirror material Fused Silica Silicon
Mirror diameter x 
thickness

620 mm x 
300 mm 

620 x 300mm
(or 450 x 600mm)

Mirror masses 200 kg 210 kg
Laser Wavelength 1064 nm 1550 nm
SR- Phase Tuned Detuned (0.6 rad)

SR Transmittance 10% 20 %
Beam shape LG33 TEM00
Beam Radius 72 mm 90 mm
Suspension SA 8m? SA 17 m



2025



 Schematic view

17

 Full infrastructure realized
 Initial detector(s)

implementation
 1 detector (2 ITF)
 Physics already 

possible in 
coincidence with the 
improved advanced 
detectors

 Progressive implementation
 2 detector (4 ITF)
 Redundancy and cross-

correlation 
 Full implementation

 3 detector (6 ITF)
 Virtual interferometry
 2 polarizations 

reconstruction







 - consists of researchers of each working group
and participant

 - is writing the Design Study document
 - has got weekly telecon meetings
 - has produced a very nice draft of the design 

study document; now containing 232 pages
and still rapidly growing

 - is discussing ‚transversal‘ issues, e.g. 
compatibility of vacuum- and optical system.
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