Early VLBI in the Soviet Union

Matveenko, Space research institute, Moscow

1959 — Launch of Lunniks opened epoch of the
space investigations

Radio astronomers of the

Physical Institute measured o i
trajectories of the probes N/iaamr \
and hit point at the Moon . it i
(V.V.Vitkevitch, et al. ol

Radiotechnika and Electronics, R

1961, 9, 1420.) N

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 Af=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.



VLBI - baby of the space epoch

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. ___J

Propose: write a pilot signals for determination of a different
phase — radio interferometer.

Solution: Test Simferopol - Evpatorija at A=32 cm (B=150
km).

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 A=32 cm .

H3BECTHA BBHCIMX YYEGHBHX JABELEHHA

Tou VI, 34 T PARROGHIMEA 1965
Radio interferometer with a large baseline =~ e, 1964 December : The Patent Bureau
0 PAJHOHHTEP®EPOMETPE C BOJILIWIOR BA3OH agree With publication Of the paper.
JI. Y. Maraeenxo, H. C. Kapdawea, I". B. [llorcmuyrud . N )
T v propboReT e s, o Radiofizika, published 1965,4, 651.
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Crab Nebula occultation 1964 yr
observations at 8 and 32 cm

1964 April 16

A=32cm

Py I‘ ~

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

Occultation 3C 273 A=8 u A=32 cm: compact core (flat spectrum) and Jet



1967 - VLBl realized by USA radio astronomers : C.Bare, B.G.Clark,
K.I1. 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.l.Kellermann: VLBI USA-USSR

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

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

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

Burkeley, Seminar Ch.Townes: W.Welch : H,O sources, A=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 A=1.35 cm Simeiz-Haystack,
first test inside USA and than CR-HST.



M.H.Cohen & K.Kellermann: Proposal GB-PSH at /=3 cm

UNIVERSITY OF CALIFORNIA, SAN DIEGO

BERKZLEY * DAVIS * IRVINE * LOS ANCELES * RIVERSIDE * SAN DIECO * SAN FRANCISCO SANTA BARBARA * SANTA CAUZ

OF APPLIED P. 0. BOX 109
LA JOLLA, CALIFORNIA 92037

;. February 23, 1968

Dr. V. V. Vitkevitch
Department of Rndio Astronomy
Lebedev Physical Institute
Moscow

USSR

Dear Dr. Vitkevitch:

As you may know, & group of us have been experimenting with
very long baseline interferometers using atomic clocks as
independent time and frequency standards. The data at each end
of the interferometer are independently recorded on magnetic tape
for later processing in a digital computer.

8 Using a baseline between Green Bank and Sweden of more than
10°M at 6 cm, we find that there are still sources which sho
strong fringes and therefore have dlameters less than 5.9_0}_. We are
%fm‘x!)nfere'ﬁi'd'ﬁ “extematng—the resolution both by increasing
the physical baseline and by going to shorter wavelengths. A base-

line between the meter telescope at Green Bank and thezv!meter
antenna at Se. ov near 3 cm wavelength would seem ¥6 provide nearly
Trom

the highest resolution obtainable two antennas located on the
surface of the earth.

The purpose of this letter is to inquire if you and your
colleagues would be interested in collaborating with us on such an
experiment.

The timing and data recording equipment are portable, and could
-easily be transported to Moscow by commercial air services. A very
good 3-cm radiometer will be available at the 37 m. Green Rank
telescope at the end of this summer, and we could think of an experi-
ment after that time.

Sincerely yours,

) K M. H. Conen .
ﬂ'ﬂv ¥ lﬂt e e
%

K. I. Kellermann
MHC/KIK/aje '

M Ketlomar



September 1969 — VLBI CR-GB, MK- |
QSS,A=6cm & 2.8 cm,

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



Fringes of quasar 3C 273, A =6 & 2.8 cm
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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 A = 3.5 cm



Prepare equipment at 3.5 cm

CALIFORNIA INSTITUTE OF TECHNOLOGY

PASADENA, CALIFORNIA 81100

owENs vALLEY
RADIO OBSERVATORY

September 18, 1970

Dr. L. Matveyenko

Institute for Space Research
Profsojuznaia 88

Moscow
U.S.S.R.
Dear Dr. Matveyenko,

I have checked with JPL regarding frequencies for the
proposed Goldstone-Crimea experiment. Their maser, pump, and
multiplying system is set up for 7840 MHz and has very narrow
bandwidth (+5 MHz). The maser will operate at other frequencies,
but they have no other pump at this time. Therefore we should
plan on using 7840 MHz and you should finish your maser to this
frequency.

There is as yet no official decision for doing the
experiment. I will let you know as soon as one is reached.

We agreed in England to receive right-circular polarization,
according to the IEEE standard. This is the same polarization
that would be received by a right-hand helix if it looked directly
at the sky (or by a parabolic reflector fed by a left-hand helix).
A picture of a right-hand helix antenna follows.

Sincerely yours,

Marshall H. Cohen

MHC:dr

cc: K. I. Kellermann

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.
A=3.55 cm
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SPACE - GROUND VLBI: SRT-3.1m

H,O masers, A=1.35 cm
B = (20 -70)-10° km
(A~ 1 mm)

DSN, Tidbinbilla




70-m antennas

04.07.82 — Evpatoriya,
A= 1400 m?, T, ,=60K

A =1.35cm

1985 — Usuriisk

L
B DR

A =1.35¢cm

We are planning build 3 70-m antennas, including Sufa & India.
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DISK- BIPOLAR;OUTFLOW- SHELL

Chain of compact components & = 0.05 AU.

Diameter of circle is equal logTp,
Tpeak = 107K

+ 1982 —4 . 1083 1985 —4—1986 4 1991
_ 1 41085 <1986 +

20 0 2|0
AR, mcek. ayrm

Velocities of compact components, dV/d-
R=0.16 km/s/AU. Rotation velocity of
rings V ~ QR, T=170 yrs.



VEGA (USSR-France-USA)

#1985, balloons in Venus atmosphere, VLBI network - 20 radio telescopes, A=18 cm
Transmitter power - I W. Distance ~ 110 Mkm

-
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CBEPX/IAJIBHA PAJIHOHHTEPOEPEHITHOHHAS CETh
HA BOJIHE 18 CM

J. 0. MATBEEHKO, P. 3. CATTEEB,
B. M.BATEGAHOB, B. H. I EBY EHRO, ¥
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nevskij, L.R. Kogan, AN. Kozlo D.Kope
AP Mol .mu E.P. \ialouw AW Papatsen

a strukoy .Timofeev, A. V. Shev-
1 G M uuur\ R. L. Sorachenko,
. irosyan AMAslanyan A G.Gu-
skiv and M. V., Golovnya The main parameters are
b m VLBI network ineluding five elements with interferomet-
& Basclines from 100 to 7000 km, Antennas are equiped by by ﬂ.mwu Trequency
standards, M noise amylifiers snd 23y bandwidth recording X
networl for strophysical observations as well as for % stonavigation
and gm»dm purposes.

VLBI \rn\mm \T h CM WAVEL!
R. V.M alebanov,
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Core — Jet structure, Virgo A, 18 cm, helix




3C 345
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Strip brightness distribution along jet (standardized to 1 mas) : A=1.35cm (¢); A =3.6
cM (d); A=6cm, 1990 (¢) m 1992 (f); A=18 cm (g); A =49 cMm (h); A =92 cMm (i).



Pages of the Soviet VLBI finished

BAOK-GBEMA PEDB —

SOV. VLBI TEAM Today we are living in the other country - Russia.

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

That me talk common thanks for everybody and personal to

Richard Schilizzi

made very much for VLBI and for soviet VLBI too.

THANKS



