A situacao da radioastronomia mundial e o projeto de VLBI no Hemisfério Sul
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Artigo recente na Nature mostrando a viabilidade de VLBl em 1.3 mm
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Event-horizon-scale structure in the supermassive

black hole candidate at the Galactic Centre
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The cores of most galaxies are thought to harbour supermassive black holes, which power galactic nuclei by
converting the gravitational energy of accreting matter into radiation1. Sagittarius A* (Sgr A*), the compact source
of radio, infrared and X-ray emission at the centre of the Milky Way, is the closest example of this phenomenon,
with an estimated black hole mass that is 4,000,000 times that of the Sun2,3. A long-standing astronomical goal is
to resolve structures in the innermost accretion flow surrounding Sgr A*, where strong gravitational fields will
distort the appearance of radiation emitted near the black hole. Radio observations at wavelengths of 3.5mmand
7mmhave detected intrinsic structure in Sgr A*, but the spatial resolution of observations at these wavelengths is
limited by interstellar scattering4—7. Here we eport observations at a wavelength of 1.3mm that set a size of 10
microarcseconds on the intrinsic diameter of Sgr A*. This is less than the expected apparent size of the event
horizon of the presumed black hole, suggesting that the bulk of Sgr A* emission may not be centred on the black
hole, but arises in the surrounding accretion flow.



60 antenas distribuidas num raio de ~ 20 km




O maior projeto da Astronomia mundial!
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Antenas prototipos de ALMA em
Socorro New Mexico




objetivos cientificos para uma antena
milimeétrica em Macon




Contéxto politico




orcamento

USS ~1.5M

. Custo ~USS 10 M

~ USS 1M
~USS 15 M
10 anos USS 2M
USS2.4 M

« CUSTO TOTAL para 10 anos ~ US$ 20M Brasil:10 M




Situacao atual




Papel da Comissao provisoria VLBI-HS
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Time since the

e clencCia Big Bang (years)

~ 300 thousand

Key science projects

-“dark ages” antes da reionizacao
do universo (21 cm em alto redshift)

a evolucao de galaxias e a estrutura
de grande escala do universo

~ 500 million

testes de campos de gravitacao
fortes em pulsares e buracos negros

-a origem e evolucao do campo
magnético cosmico

~ 1 billion

a procura da vida

e

+ exploracao do desconhecido

~ 9 billion

~13billion |

A Schematic Outline of the Cosmic History

«The Big Bang

The Universe filled
with ionized gas

+-The Universe becomes
neutral and opaque

The Dark Ages start

Galaxies and Quasars
begin to form
The Reionization starts

The Cosmic Renaissance
The Dark Ages end

< Reionization complete,
the Universe becomes
transparent again

Galaxies evolve

The Solar System forms

Today: Astronomers
figure it all out!

5.G. Djorgovski et al. & Digital Media Cenler, Callech







The origin and evolution of Cosmic Magnetism

An Aitoff projection of the celestial sphere in Galactic coordinates, showing recently compiled
sample of 1203 rotation measures (RMs). Closed circles represent positive RMs, while open
circles correspond to negative RMs, in both cases the diameter of a circle proportional to the
magnitude of its RM. The 887 blue sources represent RMs toward extragalactic sources, while
the 316 red sources indicate RMs of radio pulsars. The SKA will be able to measure in excess of
ten million RMs, spaced at less than an arcminute between sources. Figure courtesy of
Jo-Anne Brown.



(M31) has a negative sign on the
northeastern side (on the left in the image) but is positive on the opposite side. This proves that
the magnetic field in M31 is highly ordered and forms a ring, pointing away from us in the
northeast and towards us on the southwest side. This demonstrates the capacity of Faraday
rotation to detect fields and determine their strength and direction. The SKA will be able to
apply this technique out to high redshifts, encompassing millions of galaxies and even the
intergalactic medium. Figure copyright Max-Plack-Institut fuer Radioastronomie (R. Beck, E. M.
Berkhuijsen & P. Hoernes).

M31 RM 6/11lecm + Magnetic Field (Effelsberg)
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