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Einstein Telescope Collaboration

Kick-off meeting:

Cascina, 19 April 2018

Letter of Intent:
http://www.et-gw.eu/index.php/letter-of-intent

July 2018:

589 signature

Hungary:   53

Czech Rep.: 1

(Georgios Loukes-Gerakopoulos, 

ASU CAS)

http://www.et-gw.eu/index.php/letter-of-intent


Recent supporters

of the ET Collab.

01/07/2017

HU (53   9%)

Could you/we increase the Czech interest ?



Sources of gravitational waves

- Supernova explosion

- Spinning neutronstars

- Random cosmic events

- Melting binary systems

- Early stage of the Universe 0.1 – 10 Hz             

Frequency

1 KHz

1 – 10 KHz

200 Hz – 2 KHz

GW can be characterized by well-determined

wave forms in the EARLY and the LATEsteges

 precursor and forcast !!!!



Gravitational waves + astronomy

Combination of GW, CR & EM  ►►►►► „Multi-messenger astrophysics”  



Worldwide Network of GW Observatories

Result:   sky sectors for sources ►►►

forcast for optical observations !!! 



2011 ET Design Report 7

Einstein Telescope – TechDR from 2011







Az ET felépítése

Locations:

HU Mátra Mountine

BE-NL-D Liege

IT Sardinia

ES Pireneus

…



Adventage of underground location
11

 f [Hz]0.1 1 10

specification

Virgo 0 m

EUregion -10 m

Mátra -400 m

Sardegna -185 m



Masterplan:  3G-GW Detector construction in Europe !!!
 GW discoveries by 2G-GW detectors (LIGO/VIRGO – GW20150914, GW20151226, …)

 InternationalCollaboration for developing a 3G-GW detector facility

Gravitational Wave International Committee;  EINSTEIN Telescope Consortium 2018/04/20  LoI



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

Aachen

Liège

Maastricht

mining
in past

hardrock
too deep?

more complex
geologies

“Terziet”“De Plank”

Dutch-Belgian-German plan
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Hungarian location for ET in the Mátra (10+10+10 km)

Advantages:

Uniform andesit

Hard/stiff stone

Low-level natural-noise

Well-understood region (samples)

Low citizen density

Low-level civilisation-noise



Matra Gravitation and Geophysics Laboratory (MGGL) 



Summary of two years data collection in the MGGL Laboratory



Virgo

R&D

White Paper, CDR (1989)

R&D

Final Design, TDR (1995)

Beginning

Infrastructure (1996)

Completion installation 

Detector (2003)

Scientific data taking 

(2007)

Decommissioning (2011)

AdV

First AdV

sensitivity projection (2004)

AdV White Paper, CDR (2005)

Approval (2009)

First orders (2010)

TDR (2012)

Completion Installation (2016)

First data taking (2017)

R&D

aLIGO

R&D

CDR (1999)

R&D

Funding (2006)

Building (2008)

Installing completion 

(2014)
Data taking (2015)

ET

First Idea (2005)

CDR (2011)

R&D

R&D

TDR ?

Construction ?
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TIMESCALE





HU-Technology contribution - 1:  World-class IT 

WIGNER Datacenter -- Csillebérc, MTA WIGNER RCP [4 MW]

2013/01/01:  Start of the CERN TIER-0 extension [1300 km  3x100 Gbit/s]

2016/07/01:  Academy Cloud + Wigner Cloud (+ Integrated GPU)

Tier-0: 80 000 CPU-kernel,  90 PB HD,  240 TB RAM    (+ GPU Club, CERN AIME events)

Academy Cloud: 2300 CPU-kernel, 2 PB HD, 15 TB RAM, 1.6 PB tape (+ 32 TFLOP GPU)

►►►► IT-center for the ET Project 



Superconducting

structures.

The test facility for

superconducting structures

and LHC magnets installed inside

Installing a test-bed

Dániel Barna (Wigner RCP)

Head of the SUSHI project

HU-Technology-2: criotechnology and connected test-facilities

at liquid-helium temperature (CERN-WIGNER Collab.)

Large Hadroncollider (LHC)

Future Circulare Collider (FCC)

 Many thousands superconducting dipol

cooled down by liquid He

27 km

FCC

100 km



HU-Technology-3: (Plan)

Insulation of Seismic noises
 Seismic noises yield unnecessary effects

for earth-based GW-detectors

 VIRGO system has Super Attenuator

for noise insulation under 100 Hz 

 Hibryd systems (passive/active) rendszer

 Multistage insulation pendulum

 Backward pendulum

 6 level of seismicfiltering

 The weight of the mirror

BME, Budapest (plan) 



Hungarian activities in 2018:

1. Joining to the European ET Collaboration (person, institute, country) 

Signing ET LoI (so far 53 HU-fun)

Establishing HU-ET Collaboration

(MTA Wigner RCP, MTA CSFK, MTAATOMKI, + Univs.

2. Feasability Study for the Matra site

3. Political Support for the ESFRI application (2019)

4. Financing backround (10 years!)

National Gravitechnological Program 

5. Further steps ►►►► ESFRI Roadmap 2020 

V4 Collaboration

Bilateral technological collaborations

Fostering interest in neighbour countries and institutes


