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This is not only a tale of two 

missions but what went before, 

and in between

It was not a linear process 
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Таким образом, предлагаемая система позволяет: 1. Избавиться
от ретрансляции, 2. автоматизировать регистрацию сигнала и

обработку записей, 3. осуществлять полный обзор в пределах

диаграммы одиночной антенны, 4 реализовать очень большие

базы и, следовательно, увеличить количество разрешаемых

источников радиоизлучения. Предлагаемую систему удобно

также использовать для радиоаcтрономических наблюдении с

ИСЗ.. Система из двух антенн, установленных на ИСЗ,

работающая по описанному выше принципу, позволит получать

при больших базах не только амплитудные, но и

пространственно-фазовые характеристики интерференции, а,

следовательно, детально исследовать распределение яркости

дискретных источников очень малых угловых размеров. В этом

случае устраняются ионосферные и тропосферные флуктуации,

являющиеся основным препятствием при измерениифазы.
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1978: ESA Feasibility Study of satellite-
linked VLBI (Schilizzi et al)

1981: ESA Phase A study of satellite-
linked VLBI using L-SAT (Schilizzi et al)

1982: Phase transfer via ESA’s Orbital 
Test Satellite by van Ardenne et al

Yen, Kellermann, Rayhrer, 
Broten, Fort, Knowles, 
Waltman & Swenson

An important  side-show - satellite-

linked VLBI1977
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Space Station



1983-1985

1984

15m

1.6, 5, 22 GHz

Apogee 25 000km

Stage 2: 1983-1988
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Some prospects for space VLBI by R.Z Sagdeev

“Basic concepts of space very longbase radio 

interferometry are discussed. Two perspective 

ground-space interferometer projects are considered: 

with low-orbit space telescope (very complete 

coverage of uv-plane) and with high orbit space 

telescope (very good angular resolution).”
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1984: QUASAT Workshop

“The other is a joint study group in 
Institute for Space and Astronomical 
Science (ISAS), RRL and NRO, to study 
a possibility of having a small antenna in 
space to do VLBI experiments.”

Space VLBI Studies in Japan 
by M. Morimoto



High-level coordination 

began to take place in 1984

COSPAR Ad-hoc Committee on Space VLBI

 -served as a body to coordinate the three different 

efforts until the mission-specific International 

Scientific Committees were formed

 

Inter-(Space) Agency Consultative Group 

 -Panel 1 on Space VLBI



Dual-satellite space VLBI

In 1984, the QUASAT team realised that it was 
impossible to combine superb  uv-coverage with a 
substantial jump in angular resolution compared to 
ground-based VLBI. 

So why not combine forces and simultaneously fly two 
satellites in complementary orbits, and achieve 
“perfect” uv coverage out to 60 000 km? 

QUASAT + RadioAstron or                   
QUASAT + Japanese satellite







RadioAstron was approved in 1985

10m diameter, 0.3, 1.6, 5, 22 

GHz, apogee 100 000km, 

later changed to 350 000 km



EVN 6cm receiver for 

Radioastron
Kardashev and Setti 

signing the agreement 

in 1986



EVN 6cm receiver for 

Radioastron

Although it was built in 

Dwingeloo and Bonn, 

tested at ESTEC, and 

delivered to Moscow, it did 

not fly on RADIOASTRON. 

But that’s another story…..

Kardashev and Setti 

signing the agreement 

in 1986



Phase A Study 

1986-1988



First space VLBI fringes with 

TDRSS in1986

1730-130 (NRAO530), 1510-089 and 

1741-038, detected at 2.3 GHz



First space VLBI fringes with 

TDRSS in1986

1730-130 (NRAO530), 1510-089 and 

1741-038, detected at 2.3 GHz

Measured TB > 1012K



Cultural exchanges took place 

October Revolution Parade in Leningrad, 

November 1988



So what happened in the end?

QUASAT was shot down by ESA in October 1988 and finally 

died in 1989 (lost out to Cassini-Huygens)

VSOP was approved by ISAS in December 1988

 - 8m diameter 1.6, 5, 22 GHz; apogee 21 600 km

Working closely with the Soviet Union on RadioAstron still 

didn’t have the seal of approval from you know who…

So the QUASAT team all took an oath of allegiance to the 

Three Samurai…..

while continuing to work with The Tzar, participating in 

advisory committee meetings and building receivers
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1999

Last gasps from ESA and NASA



Stage 3: 1988 – 2012

VSOP and RadioAstron



RISC and VISC

VISC - November 1992 

in Sagamihara

RISC - April 1988 

in Dwingeloo



There were risks in being a 

RISC member

The bus crash

Pushchino to Moscow Road, 

November 1991
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The Ground Segment

Proposed in the Capitol Bar in Socorro in 1990 by Ron 

Ekers, Roy Booth and Paul Vandenbout, chair: Roy Booth

Global VLBI Working Group

3. To serve as a liaison between ground-based 

observatories and national or international space 

agencies, for coordination of participation by ground 

radio telescopes in Space VLBI missions.

Onsala, October 1993



VSOP needed a bit of help from 

friends with connections…



Launch in February 1997
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Launch in February 1997

Ioperational

until Nov 

2005



“V” for Victory or VSOP or …



Quasar ３C273
3 billion ly away

Central Core is 

Zoomed by VSOP

Optical: Pseudo-color
  Radio: Contour

ＶＳＯＰ ｉｍａｇｅ ｏｆ ３Ｃ２７３
ｂｙ Ｌｏｂａｎｏｖ ｅｔ ａｌ



And to follow up…
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And to follow up…

Approved in 2007 by JAXA 

as ASTRO-G, but ran into 

technical problems and was 

cancelled in 2011

9m diameter

8, 22, 43 GHz

25000 km apogee



In the meantime, Nikolay and his 

team carried on…



getting all the help he could…

Prime 

Minister 

Putin



2008



Ready to go to Baikonur



And finally the launch in July 

2011



And finally the launch in July 

2011



Baseline projection: 50 Mλ

First fringes!



And the rest is history…..
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