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ODE was followed by JODE in 1978

processed on the new MPIfR 3-station Mk Il correlator

Disk packs (Mk V,

1999-2000
1990-1999 512 M,bps Broadband internet (1Gbps)

Mk Illa, 10-stations  primarily mm-VLBI

o - - |1v|9+?|2| |1§i?ations 112 Mbps and Geodesy
1978-1992 3 7 thin tape
978-199 112 Mbps ‘

MK I, 3-stations
4 Mbps courtesy of Eduardo Ros
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The 1980s

1980 was the start of a two-decade long period of enormous growth in European VLBI
telescopes, correlators and operations - via national funding

From 1990 onwards, national funding was complemented by EC Framework Programs grants
and by the move towards the European Research Area

We were ambitious and there were opportunities. These were exciting times!

All four current elements of governance in European-led VLBI had their roots in the
period from 1980 to 2000

» European Consortium for VLBI
« JIVE-ERIC

 RadioNet Consortium

« LOFAR-ERIC
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Advent of global observations and transition from Mk Il (2 MHZz) tape recorders to Mk [lI (56 MHz)
—> two spectacular results in the 1980s

3C48, 18 cm, Wilkinson et al (1991) SS433, 6ecm, Vermeulen et al (1987)
global 17 stations, observed in 1984, Mkl

EVN 5 stations, observed in 1985, Mkl|
correlated at Caltech correlated at MPIfR

1D 2446938.6

6 observations
10 2448940.6 spaced at 2-day
— = intervals.

JO 2446942.6

Used almost all of the
Mkl tape supply in
Europe!

3
8
3
.
8
=
£
2
a
o
g
&




MANCHESTER
1824

1980

1980-2

1983

1983-5

1984

EVN, large correlators

EVN established — Effelsberg, Westerbork, Jodrell, Onsala, Bologna

annual meetings of Directors (Giancarlo Setti, 1t Chair, 6 observing sessions/year)
EVN Program Committee established (lvan Pauliny-Toth, 1st chair)

discussed a multi-station, wide-band, real-time correlator for satellite-linked VLBI
this failed but was the start of a decade long effort > JIVE and MPIfR MkIV correlators

proposal by Setti et al to EC for expansion of MPIfR Mk3 correlator to 12 stations

not successful

discussed alternative proposals for large data processors
- upgrade 3-station Mk3 processor at MPIfR to 8 stations (€5 M)
- develop new generation (12 station), service-oriented data processor at NFRA in Dwingeloo (€7.5 M)

European Consortium for VLBI established (5 members, 4 associates).

- Consortium agrees to seek funding for new generation processor in Dwingeloo.
- MPIfR Directors decided to upgrade their 3-station correlator to 5-stations
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- First formal meeting of the European

Consortium in Bonn in February 1985

1980 o =

-Setti = _— Booth ?sﬁ]ﬁny— ; r;1
— — Y raham
Gorgolewski IRA-Bologna g.iivgenko Onsala —\oiR Mﬂfi Mezger  Wielebinski Schwartz
Torun il 'y MPIfR  MPIR 7z Porcas  MPIR
= Graham-Smith__ | Qi}% — \ -t E?b- ; MRS
1980 2 \ F — _Jodre%Bank ‘:&. - e Y e : S ———— f'
14“@ O ' Consortium members — ’/ L
Seege : \RF
UBonn IRA-Bologna, Jodrell Bank MPIfR;"NE .
e Onsala -
Associate members
»_Simeiz, Torun, Wettzell, (Nancay)
Schilizzi
1084 NFRA
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- On the other side of the fence...

1983-6  Discussions with EC D-G Research - proposal for 12-station data processor in Dwingeloo

Circulated to European Science Ministries. Not funded.

european consortium for

1987 EC Framework Programme (FP1) approved VerylLong Baseline Interferometry

1988 proposal to EC for 15t phase of a 20-station correlator (17.8 M€). 4
Also unsuccessful, but... i

NL Science Minister discusses VLBI with French counterpart
Initiated an ESF report on VLBI priority within ground-based astronomy

1989 A little bit of pressure na'tur e “An acid test of the European

on our part was applied  |yesmm——"— s Community’s intentions in support of

m science after 1992 is its willingness to

respond to an imaginative proposal from

An acid test of the European Community’s intentions in support of science after 1992 is its willingness : @
to respond to an imaginative proposal from radicastronomers, radioastronomers

By this time, the EC began to realise that the EVN could be an example of a distributed research infrastructure!



Funding at last!

1992  €1M for Access to Large Scale Facilities, for the EVN

(European Commission)

€6.35M for data processor design and construction
(NL Ministry of Education and Science, CNRS in France, and Swedish Wallenberg Foundation)

1993  JIVE formally established as a Foundation (legal entity) in the Netherlands. Roy Booth 15t chair of
the Board

1993-8 Design and construction of 16-station MkIV processor at JIVE by international
consortium (€8.7M including manpower).

The correlator design gurus







Huib van
Langevelde

Signing the end of JIVE Foundation. 2016
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+ Radio astronomy funding via the EC
1989-2026 /" RadioNet

&

FP2-FP4 - Science stimulation, access to large scale facilities, research & technical
development, cooperation with Hungary and Poland, 1989-1999 (8.2 M€)

RADIONET - Trans-National Access, Joint Research Activities, and Networking 4 : NEXPR s
Activities, a strong cohering force in European radio astronomy, 2000-2020 (42.2 M€)

Novel EXplorations Pushing
Robust e-YLBI Services

EXPReS, NEXPReS - e-EVN development, 2005-2014 (7.4 M€)

OPTICON-RadioNet Pilot 2021-2025 (€7.5M)

Radio Blocks 2023-2027 (€8.9M)

~g~ OPTICON
ACME, 2024-2028 (€2.8M) 2 sﬁlgtloNet
= |

TOTAL =101 M€ RadioNet Consortium

2021 -




= " Anton  Mike
Diamon & Zensus Garrett
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e-EVN
2000-2002 Concept presentations to NRENs, EC, European Science Foundation, CERN,...
2002 Test of concept
2005 EXPReS, e-EVN operational, Coordinator: Mike Garrett
2009 NEXPReS, Coordinator: Huib van Langevelde
2015 - Access to generic routed NREN network around Europe and dedicated “light-paths
2001 concept for e-EVN in 2010 operational network

NEXPR S

Novel EXplorations Pushing
Robust e-YLBI Services

< |+ asymmetric

* heterogeneous

Credit: P§ul Boven

.eu). Satellite image: Blue Marble Next Generation, courtesy of Nasa Visible Earth (visibleearth.nasa.gov)

Image by Paul Boven (boven@jive.
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VLBI =2 SKA
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Credit: Cristina Garcia Mirod

SAVAN

12 countries

20+ telescopes

Global VLBI

17 countries

40+ telescopes

culture of successful “grass-
roots” international
collaboration, effective science
diplomacy, and interaction with
multiple funding agencies

set the scene for SKA
development in the 1990s

many of the people who grew
up in that culture played, and
still play, leading roles in the
SKA

The Square 2
Kilometre Array

A Science Mega-Project in the Making,
1990-2012

OPEN ACCESS



VNN VLBI and SKA:

MeerKAT core + proto-AVN + EVN
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Credit: Cristina Garcia Mir6d

EVN

12 countries

20+ telescopes

Global VLBI

17 countries

40+ telescopes

torcal & Cultural Astronomy.
ars: W, Ochis Sothenberg - CCummingham -
Richard T. Schilizzi 'me
Ronald D. Ekers e
Peter E. Dewdney
Philip Crosby Ry
ralth
The Square
Kilometre Array

A Science Mega-Project in the Making,
1990-2012




MANCHESTER
1824

)..

k\‘

,,y,,,,,.“
'llH 12

i

i i3 .g,,a - i'-ﬁhl mﬂﬂ

VLBI and SKA:
SKA-MID core + AVN + EVN

SKA‘I LOW

l

Credit: Cristina Garcia Mir6d
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Peter E. Dewdney
Philip Crosby

The Square
Kilometre Array

A Science Mega-Project in the Making,
1990-2012
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