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10m Diameter Space Radio Telescope

Designed by Astro Space
Center, Moscow.

International Collaboration

Dual Circular polarization
with high sensitivity cooled

PARAMETERS
front end.

: : Band (GHz) 0,327 11,665
High downlink data rate, Band width (MHZ) 2 | 32

128 MBps. Fringe size (nas) 540 | 106

Launch delayed more than [ base line 350 000 km ]

1 decade. Min. cor. flux (mJy) 10 1,3
[ RMS, with upgrated VLA,

Scheduled for 2008. 300s integration time ]

Orbit: period 9.5 days. Semi-major axis 189 000 km, inclination 51.6 deg

http://lwww.asc.rssi.ru/radioastron/description/intro_eng.htm




Construction Progress

General view of the RadioAstron in Lavochkin Association, May 2004

Launch Configuration Deployed Configuration with solar panels
and downlink antenna




VLBI Observations

Future Space VLBI observations in
simultaneous with ground radio
telescopes.

First Light: Radio astronomical
tests of SRT Engineering Model

in Pushchino in 2004 Orbit reaches nearly to the Moon.




Unprecedented Angular Resolution

VLA 20cm . M87 = Virgo A
10 VLA 90cm

Resolution Factor

f ! ’ EL' . Angular Improvement

Eve 60"
1 i

0.1” 1000

Radi
adio 0.00001” 6,000,000
Astron




Scientific Objectives

e Active galactic nuclei (super massive black holes, event horizon,
particle acceleration, brightness temperature limits, Faraday rotation,
magnetic field, cosmic rays, super luminal motion, new physics),

« Cosmology, red shift dependencies, dark matter, dark energy

* Regions of star and planet formation (masers and Megamasers),
* Black holes of stellar masses and neutron stars,

* Interstellar and interplanetary medium,

« Fundamental astrometry and high accuracy coordinate system,

» High precision measurements of the Earth gravity field.




Megamaser in Galaxy NGC4258

Physics of Massive Black Hole
(Distance 6.4 million pc)




NATURE, VOL 442, 892-895, 24 AucusT 2006

XTE J1810-197,
Transient pulsed radio emission from a magnetar distance 3.3 kpc

Fernando Camilo !, Scott M. Ransom 2, Jules P. Halpern !, John Reynolds ?, David J. Helfand !,
Neil Zimmerman ! & John Sarkissian *

GET Spigot, 42 GHz |

Applications:
=Micro-lensing

»Physics of compact objects
»Structure of the Milky Way
»Studies of the interstellar
medium
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YOUR PORTAL TO SPACE




Radio Astron shares “Beyond

Einstein” Science Goals. " Testing General Relativity

| wIGWs & BHs
Radio Astron shares some “Return : \\

to the Moon” technology ’

development goals. o

Radio Astron mission is revived by

Russian Funding

Radio Astron VLBI collaborations
will have unique, powerful,
capabilities.

Graphic from Turner, M. 2006
http://www7.nationalacademies.org/ssb/SSB_Decadal06 _MTurner.pdf




Interstellar interferometer

(A.Wolszchan & J.M. Cardes, Ap.J., 320, L35, 1987)

PSR 1237+25 (P=1,4c, D= 560 nc)
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Radio Observations of the Afterglow of GRB 030329

(astro-ph/0401258)
Nario Kuno!?, Naoko SaTo!3, Hiroyuki NAKANISHI?, Ava YAMAUCHI!®,
Naomasa Nakar1!, Nobuyuki Kawa 167
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Light curves of the radio afterglow . Blue: 90 (H= by
this work. Red: 43 (H= by this work., Black: 23.5 (H= by
this work. Grey: 230 G H= by Sheth ot al. (2003). Light blue:
100 GH= by Sheth et al. (2003). Green: 93 (GH=z by Kohno
et al. (2003). Yellow: 150 GH= by Berger =t al. (2003).

Orange: 546 (GHz by Berger et al. (2003). The upper limits
are S oo,



* First e-VLBI Target of Opportunity

Observations (May 2006, Cygnus X-3),
Tudose et al. (in prep).

PLot file version 1 created 05-JUN-2006 20:32:59
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W3(OH) (VLBA, V. Slysh et al.)

Kilo Janskys

Plot file version 2 created 25-NOV-2002 10:53:01
Amplitude vs UV dist for W2OHAUGSS UVDATA
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The Astronomical Journal, Volume 130, Issue 6, pp. 2473-2505, 2005.
Sub-Milliarcsecond Imaging of Quasars and Active Galactic Nuclei.
IV. Fine-Scale Structure
Y.Y. Kovalev at al.

1063-7729, Astronomy Reports, 2006, Vol. 50, No. 8, pp. 601-611. c
Pleiades Publishing, Inc., 2006.

Original Russian Text ¢ N.S. Kardashev, |.D. Novikov, A.A. Shatskii, 2006,
published in Astronomicheski’1 Zhurnal, 2006, Vol. 83, No. 8, pp. 675—-686.
Magnetic Tunnels (Wormholes) in Astrophysics
N. S. Kardashev, |. D. Novikov, and A. A. ShatsKii




Orbit: period 9.5 days (7 - 10 days), semi-major axis

189 000 km, inclination 51.6 deg, perigee arise due to
evolution from 300 km up to 70 000 km.
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AN ENEEREGETIC AFTEEGLOW FROM A DISTANT STELLAR EXPLOSION
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Giant pulse from the Crab pulsar with the observed flux density about 7MJy
at 2.2 GHz leading to the estimate of brightness temperature

(64-m radio telescope in Kalyazin)
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Rotation period of neutron star is 33 mc




