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1980 VLA

1982                     Nobeyama Radio Observatory ４５ｍ

1983  Kamioka ν

1984                     Usuda Deep Space Center ６４ｍ

1986-88  TDRSS-OVLBI

1989 VSOP start QUASAT died

1993 VLBA

1997 HALCA launch/Obs.start

2002          VERA

2006  VSOP end

2007 VSOP-2 (Astro-G) start

2009 VSOP-2  cancel

2011               RadioAstron launch



…

Nobeyama Radio Observatory  1982 -
mm-wave radiotelescopes

*Usuda

Deep Space 

Center   64m

１９８４－



“Morimoto-san、

mm-VLBI may be a good target
for ４５ｍ mm Radio Telescope.”

To form Nobeyama VLBI group.



mm VLBI

世界のアンテナを

結んで

直径10000kmの

アンテナを作る

0.00015秒角の

分解能

１９８６年

First  fringes 45m-Haystack

7mm fringes 1986

3mm fringes 1988

Correlated at Haystack

Circles Proportiona; to

effeccctive apertire



In Early 1980s Prof. Oda, whose first career was radioastronomy,

Called a meeting and asked, “Is it crazy to think of ISAS-based space-VLBI mission ?”

,,, to form space-VLBI WG (Nobeyama + ISAS)

and to propose the mission,,

Cyg-X-1



Usuda Deep Space Center / ISAS,  1994

HALCA
VLBI tracking station

１０ｍ

Deep Space stn.

６４ｍ



Space-VLBI Demonstration Experiment with TDRSS
（１９８６－１９８８）

Led by Gerry Levy(JPL/NASA)

Observing Frequency : 2.3 GHz, 15 GHz
Usuda     Nobeyama

Frequency
and Phase

Wave form

Correlation
At Haystack Obs.

TDRSS-OVLBI

(Tracking Data Relay Satellite 

System - Orbiting VLBI)



Muses-B
(Mu-series Engineering Satellite-B)

later renamed HALCA

Deployable antenna
Low Noise Amplifier
Data/Phase transfer
Orbit Determination
Space-ground Interferometry
Space-VLBI Imaging

etc.

VSOP
(VLBI Space Observatory Programme)

Scientific Observing
with International Operation

Fully Open program

Project start  1989 .. end 2006

Launch by
New M-V rocket 1997



VSOP project started in 1989 (Heisei-reign 1)

Nearly 47 overseas members attended

to make ISAS record.



ＶＳＯＰ観測に参加した電波望遠鏡 (14カ国、32 アンテナ）

Kasima

Ground Radio Telescopes participated for VSOP

The first GVWG(Global VLBI Working Group)
meeting in Onsala, 1993, Chaired by R. Booth.
Observatory directors of the world met, and
enthusiastic collaboration started
for space-VLBI.







Halca Launch（1997）

M-V 1 Rocket



ＶＳＯＰ open 1997-

（budget １９８９－２００６）

ＶＬＢＩ Ｓｐａｃｅ Ｏｂｓｅｒｖａｔｏｒｙ Ｐｒｏｇｒａｍｍｅ



ＶＩＳＣ
VSOP International Science Council

guided the discipline

of VSOP scientific matter

throughout the mission time.

SRC
Science Review Committee

.



M87





VLBI link

antenna

Sub-reflector

Main-reflector

Feeds

/LNAs

Astro-G 、
２００７ July  Funded

２０１２ to be Launched

２００９ Cancel

X, 22, 43 GHz 

band

1 Gbps
Test module
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http://www.federalspace.ru/main.php?id=10&zid=%7blnid%7d


Space-VLBI Demonstration Experiment
with TDRS     （１９８６－１９８８）

2.3 GHz,   15 GHz

VSOP  (1997-2005))

VSOP-2 （2012-）

1.6, 5 GHz

8, 22, 43 GHz

Sub-mm

Multi- Space-VLBI

For Black Hole 

Physics

Black hole and 

jet physics
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Once upon a time, 

3 wise men and a Japanese business man

met in a ryokan in Nobeyama.



Soon after HALCA launch at Kagoshima Space Center,   Feb.1997



The Award was established in 2001、

and for mer recepients were；

MIR space station（2001)

Space Shuttle（2002)

SOHO（2003）

HST（2004）

VSOP(2005)

IAA（International Academy of Astronautics）
２００５ Laurels for Team Achievement Award

to VSOP team      October 16, 2005


