
Radio astronomers of the 

Physical Institute  measured 

trajectories  of the probes  

and  hit point at the Moon .
(V.V.Vitkevitch,  et al. 

Radiotechnika and Electronics,        

1961, 9, 1420.)

1959 – Launch of Lunniks opened epoch of the 

space investigations

Early VLBI in the Soviet Union
Matveenko, Space research institute, Moscow

The Crimea



1961: Deep Space Network,  Evpatoriya, the Crimea: 

FIAN collaborated in the construction of radio interferometer (B= 500 m).                    
Accuracy of angular measurements would be 0.1”. It was very high for that time.

The  antennas ADU-1000 equipped by low noise 32 cm parametric and 8 cm maser  

preamplifiers, atomic frequency standards, and tape recorders ∆f=100 kHz.  

The bright compact sources with precise position were need for calibration.

We invited G.Khromov and G.Sholomitsky for decide this question:

Crab nebula and objects with peculiar spectrums proposed sources

of relativistic particles, which would be compact and variable radio sources. 



1962 Mart (50 yrs ago) DSN, Evpatorija

We were discussing with G.Ya.Guskov, and E.G.Mirzabekjan:

Long baseline Doppler measurements of coordinates:       

the receiving signals coherently transform to the low 

frequency, written at magnetic tapes and than determination  

different frequency.

Propose: write a pilot signals for determination of a different 

phase – radio interferometer. 

Solution: Test Simferopol - Evpatorija at λλλλ=32 см (B=150 

km).

VLBI – baby of the space epoch

September : Seminar Radio Astronomy Laboratory  FIAN. 

Matveenko: ”About long baseline radio interferometer”. 

The idea did not support  - stop test and publication.



I meet  G.Sholomitski and N.Kardashev (GAISh), which support me.

Seminar GAISh: It is very important, would be sent to the Patent Bureau.

1963 summer: Prof. B.Lovell (guest of M.V.Keldysh) visited DSN, Evpatorija.                              

I meet Prof. Lovell and informed about technical and scientific directions of 

DSN,  include possibility of the independent radio interferometer. 

(I.S.Shklovskii and G.Khromov were present too). 

Prof. Lovell agreed with the idea, but doubted the necessity of the super 

resolution.  The compact bright  sources do not known. 

Memorandum: Observation between ADU1000 – MK-1, JB at λλλλ=32 см . 

1964 December : The Patent Bureau  

agree with publication of  the paper. 

Radiofizika,  published 1965,4, 651.  

Radio interferometer with  a large baseline



Crab Nebula occultation 1964 yr 

observations at 8 and 32 cm

#

Transit of across beam ADU 1000 at 8 cm Diffraction pattern 32 cm

Occultation  3C 273 λ=8 и λ=32 сm: compact core (flat spectrum) and Jet



1967 - VLBI realized by USA radio astronomers : C.Bare, B.G.Clark, 

K.I.Kellermann, M.H.Cohen, D.L.Jauncey. Science 1967, 157,189. (Digital system)

& independently Canadian team: N.W.Broten, T.H.Legg, J.I.Locke, 

C.W.MacLeish, R.Richards, R.M.Chisholm, H.P. Gust, J.L.Jen, J.A.Galt. Science, 

1967,156,48. (Analog system).

M.H.Cohen & K.I.Kellermann:  VLBI  USA-USSR

1968 Febr. Letter to Victor Vitkevich: VLBI  at λλλλ = 3 cm, PSN-GB.

Time of cold war. N.G.Basov – opened green light,  A.Severny; RT-22, Simeiz

1969 Jan.  (Matveenko & Moiseev), visit to NRAO : VLBI at 2.8 & 6 cm

Burkeley, Seminar Ch.Townes: W.Welch : H2O sources, λλλλ=1.35 cm - best 

candidates for VLBI: very  strong emission and  narrow line. But what it is 
mechanism of emission?

Discussion with  B.Burke,  and J.Moran  VLBI  at λλλλ=1.35 cm Simeiz-Haystack,  
first test inside USA  and  than CR-HST.



M.H.Cohen & K.Kellermann: Proposal  GB-PSH at λ=3 сm



September 1969 – VLBI CR-GB, MK- I

QSS, λλλλ = 6 cm & 2.8 cm, 

I.G. Moiseev,   V.V. Vitkevich,   and  K.I. Kellermann



Fringes  of quasar 3C 273,  λλλλ = 6 & 2.8 cm

VLBI is working at short wavelength  2.8 cm !

Realized angular resolution 0.4 mas

Structure of QSS is complex

Propose:  next experiment CR-GB-GST at λλλλ = 3.5 cm



Prepare equipment at 3.5 cm

Simeiz RT-22: maser preamplifier,

a cassegren, and feed

NRAO/CALTECH – MK-2 terminals,  

Rb standard + crystal oscillator



Transcontinental baselines 

1971, Crimea - Green Bank - Goldstone. 

λ=3.55 cm

M.Cohen,    B.Clark,   &   I.Moiseev



CR-HST, Н2О, λλλλ=1.35 cm, 6.06.71, W49

H2O VLBI team: MIT, NRL, CAO ,   Miskhor Maser mechanism -

.                                                               active zones

Outburst ~0.1 mas, Tb= 1016 К.



SPACE – GROUND VLBI: SRТ- 3.1 m

Н2О masers, λλλλ=1.35 см

B = (20 -70)·103 km

(λλλλmin~ 1 mm)

DSN, Tidbinbilla

SRT-3

VSOP, Hirabajashi 

DSN, Evpatorija



70-m antennas

04.07.82 – Evpatoriya, 

Aeff= 1400 m2 , Tsys = 60 K

We are planning  build 3  70-m antennas,  including Sufa & India. 

λλλλ = 6 cm

λλλλ = 1.35cm

λλλλ = 1.35cm

1985 – Usuriisk



Orion KL

globaVLBI



DISK- BIPOLAR  OUTFLOW- SHELL



VEGA (USSR-France-USA)

*1985, balloons in Venus atmosphere, VLBI network - 20 radio telescopes, λλλλ=18 см

Transmitter power - 1 W.  Distance ~ 110 Mkm

.                                                            

Balloon                                           Balloon’s  trajectories



Core – Jet structure, Virgo A, 18 cm, helix

1803+784, 18 cm



Strip brightness distribution along jet (standardized to 1 mas) : λλλλ = 1.35 cм (c);  λλλλ = 3.6 

cм (d); λλλλ = 6 cм, 1990 (e) и 1992 (f); λλλλ = 18 cм (g); λλλλ = 49 cм (h); λλλλ = 92 cм (i).

3C 345  



That me talk common  thanks for everybody and personal to

Richard Schilizzi

made very much for VLBI and for soviet VLBI too.

THANKS 

SOV. VLBI TEAM

Pages of the Soviet VLBI finished

Today we are living in the other country - Russia. 

But we are remember all  what you made for us, and support us.  


