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Disk around AGN

N ¢ VSOP-2

Aceretion disk pc scale disk seen by free-

absorption

free absorption

VSOP
Image

HST
Image

Accretion Disk in NGC 4261

High resolution at lower
frequencies is required
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Erotostar magnetosphere

m Non-thermal emission from the

~100 AU

Acerelion shock

Stellar

magnetosphere

Hartnfa{1b8gyadio

-,\

\

Hot continuum

magnetosphere of YSOs
Correlation with X-ray flare
Gyro synchrotron emission
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VSOP-2, VSOP, VLBA ®LbE:

VSOP-2 VSOP VLBA

Antenna diameter 9m 8 m 20 m
Apogee height 25,000 km 21,400 km —=
Orbit period 7.5 hour 6.3 hour 1day
Polarization LCP/RCP LCP LCP/RCP
Data downlink 1 Gbps 128 Mbps 912 Mbps*
Observing Freq. (GHz) 8, 22, 43 1.6, 5, (22) 5, 8, 22, 43, 86
Highest resolution 38 U as 360 U as 96 U as
Sensitivity (5/8 GHz) 22 mdy 158 mdy 7.9 mdy

(22 GHz) 39 mdy NA 23 mdy
(22 GHz with phase-ref.) 9.1 mdy — 5.3 mdy
( 1.5hour integration)
Launch FY2010 (target) Feb.1997

Assuming that the space VLBI baseline is created between the satellite and VLBA 25m.



" S
VSOP-2 satellite antenna

N ¢ VSOP-2

e

ALMA

m A 9-m offset Cassegrain antenna with modulus structures

Light weight and high accuracy with hoop and lib
Main & sub reflectors adjustable

i FECLI—ILBB LD I L—ia
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VLBI
stations
IN

EA

Mizusawa 20m (VERA)
And 10m (NAO)

Tsukuba 32m
(GSI)

Gifu 3 mand 11m
(Univ. Gifu)

Usuda 64m
(JAXA)

Kisawa10m

Iriki 20m
(VERA/NAQ,

Kagoshima 6m
(Univ. Kagoshima)

L ._ . ] Uchinoura 34m
*& = : —_ _umm

Ishigaki 20m
(VERA/NAO)
1

Shin—totsukawa 3.8m
(GSI)

Tomakomai 11m
Hokkaido—Univ.

Kashima 34m & 11m
(NICT)

Chichijima 20m } Chic'zg’;‘; Qi
(VERA/NAO) L




Scientific Targets
m Physics of accretion disk of AGNs
Standard model, ADEF, others?
m Black Hole shadow
visualized image?
m Acceleration of jets
magnetic field working?

m Activities of protostellar disk
accretion disk and magnetosphere?

N ¢ VSOP-2
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Kilometer
Tkm2D &L EFE, Array
0.1-25GHz, (www.skatelescope.org)
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2006 FEH 1 FRTE . 20084
THAVRE. 2015F 5 5
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m 2R E~100012H,




Time since the
Big Bang (years)

~ 300 thousand

~ 500 million

=~ 1 billion

= 8 billion

= 13 billion

A Schematic Outline of the Cosmic History

5.G. Djorgovski et al. & Digital Media Center, Caltech

«+-The Big Bang

The Universe filled
with jonized gas

+-The Universe becomes
neutral and opague

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!

History of IGM

Epoch of
Reionization (EoR)

 pbench-mark in cosmic
structure formation
Indicating the first
luminous structures

 ended ‘dark ages’




"
Current scientific drivers

*Dark Ages and Epoch of Re-ionization
— Ionization of neutral IGM
— properties of first luminous objects

sLarge Scale Structure in the Universe
— dark energy as function of redshift

 Evolution of galaxies
- genesis of black holes
- star formation rate

*Probing Gravity through pulsars
— black hole binary as probe of strong gravity
— low-frequency gravity wave background
*Origin and evolution of Cosmic Magnetic Fields
— large scales, primordial fields
— small scales, turbulence & dynamos

Transient universe

*Protoplanetary disks

N 4 VSOP-2
4

ALMA

45
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SKA Development Plan

2000-7
2004-5
2006
2007
2008
2009
2010
2012
2020

technology prototyping

sSite testing

selection of site, major external review of design
prepare funding proposal for 5% demonstrator
selection of technical design (may be a combination)
start construction of 5% demonstrator on selected site
submit funding proposal for full array

start full construction

complete construction "



'_ Neror:
SKA the Context: —

radio Imaging arrays .
Y 0.03 01 0.3 1 3 10 30 100GHz

o
ALMA

BIMA
2000 Nobeyam
IRAM
2005
LOFAR
2010

2015




International - International
Science Advisory International SKA Engineering
Committee Steering Committee Advisory
_ Commitlee
Executive
Committee International Site
International / T Selection Advisory
Collaboration Commitiee
Working Group
International SKA
Project Office
Engineering Site Science Simulations Outreach Operations
Working Evaluation Working Working Committee Working
Group Working Group Group Group
Group

8 task forces 2 task forces| | 6 task forces| | 1 task force




Current SKA specifications

Sensitivity

Surface brightness sensitivity
Frequency range

Redshift coverage

Imaging field of view
Multi-beam capability within FoV
Angular resolution

Number of spatial pixels
Instantaneous bandwidth
Number of spectral channels
Image dynamic range
Polarisation purity

N 4 VSOP-2
4

Aerl Teys= 2 X 104 m?/K
1 K at 0.1 arcsec (continuum)
0.15-22 GHz

z<85(HI); z>4.2(CO (1->0))

1 deg? at 1.4 GHz

Nbeams > 100

< 0.015 arcsec at 1.4 GHz (> 3000 km)
> 108

0.5 + frequency/5 GHz

> 104

106

-40 dB

ALMA
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- = J[AMA
Site

e |nitial site analyses submitted by Australia, China, South Africa,
and USA in May 2003, and by Argentina and Brazil in March 2004

* Formal Request for Proposals to be issued in July 2004, due 31
May 2005. Decision 2006

e RFI testing at candidate sites in 2004-5, calibrated by ASTRON
team under contract to the ISPO

configuration S T Wl IR
20% of total collecting area within 1 km diameter, e "" T
50% of total collecting area within 5 km diameter, o L e ete N\
75% of total collecting area within 150 km diameter, | “™*°™% * « * , .
maximum baselines at least 3000 km from array core ’ . )

200 km [

50



Initial Australian Site Analysis

o] Sobmstred by
Propared by
The Astradia Tefescope Matinmaf Facility and
Conmed| Wagner
X Bay AT

Australia i

o G

)
Table 2-1 Candidate Sites and Their Characteristics “-..ﬂ“f
Site Map Index Nominal Position RFI Rating Existing
Infrastructure

Mileura (WA) 1 26° 30°S; 117° 04" E | Excellent Fair
Murnpeowie (SA) | 2 29° 18" 5; 139 03 E | Excellent Fair
Reola (NSW) 3 29°52' 5; 143° 05°E | Excellent Fair
Parkes (NSW) 4 332 00' 5; 148° 16'E | Very good Very good 51




Australlia #1




Image of CHINA
(Landsat)




| ALMA

VLD E A L
e LT ASER

Brief Introduction on Shangjiachong
Karst Depression in Puding County,
Guizhou Province, China

Karst region for array
of large Arecibo-like
Telescopes

D>200m

WalE] FAST IR ka4

FAST I #tHb Jy BhiMEl

il 7T BN LEEOfE
- WILIE N

Site Selection Group of China lor FAST Engincering Program
Local Coordination Group for FAST Engincering Program

People’s Governmen of Puding Counmy, Guizhow Province

October, 1999
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*150-200m diameter stations

slarge F/D
focal platform supported by aerostat

;\_-:5:-*3": ALM A

height=500 m
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LAR Prototyping

covering 0.7-1.4 GHz
 RF Feed design
e Beam forming
* Reflector actuators

*Focal Plane Array package
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Mass-produced parabolas:
the Allen Telescope Array

SETI Institute

UC Berkeley

100 m equivalent

350 x 6.1 m parabolas

0.5-11 GHz
(simultaneously)

m 2.5°FoV at 1.4 GHz
m 4 simultaneous beams
m 206 antennas in 2005
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Large N: Inexpensive Ante
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Large-N/Small-D

12 m Hydroformed Dishes
Offset Gregorian Symmetric Cassegrain

By,

Wideband
Cryogenic
Feeds & Recelvers




Thousand Element Aperture Array:

ASTRON, NL

© NFRA

S ¢ VSOP-2




"
N ¢ VSOP-2
) de™

funding

1. prototype development phase to 2007: ~ 30 M€ (Australia,
Canada, China, India, NL, US)

+ 65 M€ (LOFAR) + 20 M€ (Allen Telescope Array, USA) + 5 M€
(NASA Deep Space Network)

(+ FP6 Design Study (Europe) and TDP (US) if successful)
2. dlobal demonstrator/SKA phase 1 (2008-2011): 50-100 M€

3. full construction (2012 - 2020): ~1 B€ (~1000 €/m?)
e 40% Europe

o 40% USA
o 20% Austr]ah% Canada, China, India, Japan,
South Africa, ......
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N 4 VSOP-2
¥
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BRIFEDTH?

SKAY ATV RAZ—T12% :04/11/12

A
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http://alma.mtk.nao.ac.jp/~iguchi/SKA/
SKAScienceMeeting20041112.htm
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