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Paving	the	road	for	a	joint	Belgian,	Dutch,	
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Seismic	noise	@	various	sites
Virgo:								0	meters
Pisa

EU-regio:					-10	meters
Limburg

Sardegna:			-185	meters
Italy

Mátra: -400	meters
Hungary

specification

® frequency	[Hz]
anthropogenicmicroseismic



Theory/Simulations:
soft	soil	– hard	rock
excellent	damping

First	step:
from	on-top

just	into	hard-rock

Now	urgent:
correlate	surface

to	300	meters	deep

sensor	@
-10	meters

on the surface
sensors

Seismic	characterization	EU-regio
Aachen
Liège

Maastricht



Seismic	characterization	EU-regio

1.	Map	underground	passive/active	seismic:	FEB/18
2.	Drill	300	meters	deep	borehole:	NOV/18
3.	Install	sensor	and	measure:	JAN/19

PLAN	A:

And/or:	use	existing	deep	borehole
Voeren-De	Plank:	Summer	2018?

PLAN	B:
Permissions
Camping	season
Costs
Cows,	• • •

ISSUES:

Aachen
Liège

Maastricht



Einstein	Telescope’s	path	to	ESFRI
Science

ET,	GWIC,	us?,	• • •

Technology
ET,	GWIC,	us?,	• • •

Impact
ET,	us?,	• • •

Site
specifications

selection	criteria
• • •

Cost	scrutiny
ET,	us?,	• • •

2011 2020

Einstein	Telescope

Technical
Design
Report

site	selection:
ESFRI	status	first!



ET	and	roadmaps

Netherlands:	for	now	driven	by	Nikhef	&	Limburg

Working	group	including	representatives	from:
Nikhef,	Limburg,	NWO,	OCW,	EZ,	astronomy,	• • •



Community	building	– expansion
Virgo	collaboration
needs	expansion

ET	consortium
needs	formalisation

and	expansion

particle	physicists
astronomers

* * * other	disciplines	* * *



Prototype	studies:	‘miniET’
R&D	laser-interferometers:	Caltech,	MIT,	Glasgow,	Hannover,	• • • • •

‘soft’	issues:
• Gaining	expertise
• Community	building
• Ties	with	industry
• Focal	point

possible	R&D	focus:
• Sensors	&	Controls?
• Large	mirrors?

ET-like	suspensions?	
• Cryogenic	systems?

20	meter	long	arms
~10	M€	(capital)
5	years	to	build?

many	years	of	R&D!

scope	of	miniET

AEI,	Hannover10	m	prototype



Socio-Economic	impact
1.	construction	phase

civil	engineering,
subsystem	design&building

installation
commissioning

2.	Exploitation	phase

modest	on	site	activity
huge	analysis/computing	effort

education/training
develop	spin-off	activities

explore	synergies	other	fields



Funding

“The	only	part	of	the	universe
which	isn’t	expanding	is	the

budget	for	this	place.”

GW/upgrade	&	ET/R&D	funding:
Many	opportunities:	Interreg,	OPZuid,	
EU/ERC	(synergy),	EMR,	NWO-Groot,• • •

ET	capital	investment	funding:
Too	early	now,	but	clear	that	hosting
ET	in	our	region	implies	serious	funding.
Relevant	authorities	realize	it.
But,	no	guarantees	yet.		

GW	general	situation:
Unprecedented	positive	atmosphere.
I	never	experienced such	a	situation.



needs
serious
work

but:
we	already
get	lots	of
‘free’

publicity

PR	&	Communications



De	site
• Topological	map	+	site	etc,	faults,	water,	,diep

Aachen

Liège

Maastricht

coal	mining

in	the	past

hardrock
too	deep?

more	complex
geologies

TerzietDe	Plank

Coming	up:	siting





17-AUG-2017:	Binary	neutron	star	merger

thank	you	all
Frank	Linde,	Nikhef,	projectleader ET-NL,	Liège,	31	January	2018


