
Follow	up	work	from	ET	wokshop.	Task:
What	do	we	lose	if	we	abandon	the	xylophone

Andrew	Spencer,	Bryan	Barr,	Benno	Willke,	Marina	Trad Nery,	
Stefan	Danilishin (joined	in),	Stefan	Hild



Idea	for	strategy	change

100 101 102 103

Frequency [Hz]

10!25

10!24

10!23

10!22

S
tr
a
in
[1
/
p
H
z]

 

cr
ea

te
d 

us
in

g 
gw

in
c_

st
ef

an
_f

ac
ilit

yl
im

it.
m

 o
n 

06
-O

ct
-2

01
7 

   
   

   
by

 s
te

fa
n 

on
 g

la
ro

am
2-

16
4-

19
9.

w
ire

le
ss

.g
la

.a
c.

uk

Adv LIGO

ET-120K

ET-D

Seismic: Black Forest
Newtonian Gravity: 20x subtraction
Residual Gas: 0.3 nTorr of H2
ET single, 120K
ET-D
aLIGO design
ET Facility Limit

ET	Design	study,	ca	2010 Potential	way	to	market	ET	in	future?	

• Emphasis	was	set	on	designing	long	
lasting	infrastructure	(did	not	go	for	
optimistic	elegance	but	worst	case	
complexity).

• Resulted	in	very	costly	design

• Instead	of	showing	a	single	sensitivity	curve	
we	show	an	initial	sensitivity	curve	of	a	
relative	simple	and	cheap	detector	+	the	
facility	limit	to	highlight	future	potential



Single	detector	for	all	frequency
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Adv LIGO

ET-120K

ET-D

Quantum: Pin = 250 W; 1sqz = 10 dB
Seismic: Black Forest
Newtonian Gravity: 1x subtraction
Susp Thermal: 120 K Si blades and ribbons.
1.5m -bres, stress: 69MPa
Coat Brown: ,-Si:SiO2 )coat = 2e-05
Coating ThermoOptic: !beam = 10 10 cm
Sub Brown: Si mirror (T = 120 K, mmirror = 200 kg)
Residual Gas: 0.3 nTorr of H2
Sub Thermo-Refractive
Carrier Density: 1013/cm3

Total

• Single	detector	design	relies	on	120K	+	silicon	(similar	to	
Voyager).	

• 3MW,	Dual	Recycled	Michelson,	Squeezing	+	short	filter	
cavity,	no	GG	noise	subtraction,	etc

• Abandoning	the	ET	LF	detectors	featuring	detuned	RSE,	
would	allow	to	remove	4	out	6	beam	tubes	per	tunnel



ET	facility	limit
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Adv LIGO

ET-120K

ET-D

Seismic: Black Forest
Newtonian Gravity: 20x subtraction
Residual Gas: 0.3 nTorr of H2
ET single, 120K
ET-D
aLIGO design
ET Facility Limit

Assume	optimistically	
combination	of:
• Seismic	(same	as	

ET-D,	i.e.	BFO	+	
17m	SA)

• Newtonian	noise:	
BFO	+	factor	20	
subtraction

• Residual	gas	noise	
of	H_2	at	4e-8mbar



Example	a	of	a	more	ambitious	single	
detector	sensitivity
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Adv LIGO

ET-120K

ET-D

Seismic: Black Forest
Newtonian Gravity: 20x subtraction
Residual Gas: 0.3 nTorr of H2
ET single, 120K
ET-D
aLIGO design
ET Facility Limit
3MW speedmeter, 40m FC, 30ppm loss


