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VLBI (Very Long Baseline Interferometry)
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ast-Asian VLBI Network

e Credit: Reto Stackli, NASA Eurth Observatory)
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(Galactic constants

As of 2017 (preliminary)
144 SFRs

R,=8.1620.26 kpc

O, =237=%x8 km/s
Q,=28.99%0.39 km/s/kpc

Honma+ (2012)

52 SFRs

R, =8.05%0.45 kpc

O, =238=*14 km/s
Q,=29.57%0.78 km/s/kpc

(Us, Ve, W) =(11.10, 12.24, 7.25) km/s (Schorich, Binney, Dehnen 2012) assumed
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Rotation curve from 144 SFRs




KaVA as Imaging machine
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M7 VHE and radio flare:

Hada+(2014),
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ast-Asian VLBI Network

e Credit: Reto Stackli, NASA Eurth Observatory)
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From VLBI to SKA

EAVN+ Global
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Science cases

» (Galactic structure
 AGNs

 Maser

n

» Radio transients/Pulsars
* Early universe(?)

o SETI (1?)

and hopefully more




1: FRB cosmology

 FRB (Fast Radio Burst):

millisec radio burst with large
DM (Dispersion Measure)

* Origin 1s still unknown

« (Candidates vary from
cosmological source (e.g.,

mergers of compact sources)

to man-made artificial noise
(such as microwave oven)
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The Lorimer Burst (Lorimer+ 2007)
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A repeating fast radio

G. Spitler', P. Scholz?, J. W.T. Hessels™?, S. Bogdan
Deneval’, R. D. Ferdman?, P. C. C. Freire!, V. M. Kas
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Repeating FRB !
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2" repeating FRB by CHIME

DM=189.4 pc/cm”3

WWMMM e Y TN "

1
ke
] M |
Lmh N l J ¥
[V
= A
100 50

T T
50 1

Time (ms)

CHIME collaboration (2019)




ASKAP FRB survey

20 new detection
with ASKAP 12m

* Repeating FRB 1s a
different population?

 FRB Cosmology?

(dark baryon measure) o eam
Shannon+(2018)




Key: FRB localization

* Shadowing observations

with larger telescopes
(FAST 500m, Parkes, etc)

e [fa FRB 1s detected, then
correlate the data as VLBI,
allowing sub-arcsec
localization




2: AGN at early universe
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Cosmic dawn signal by EDGES
FHAOADIRARERMEDKEH AT

An absorption profile centred at 78 megahertz in the
sky-averaged spectrum

Judd D. Bowman', Alan E. E. Rogers?, Raul A. Monsalve!**, Thomas J. Mozdzen' & Nivedita Mahesh'
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Excess 1n radio background?

Black holes in early universe may be able to
produce the radio excess?

Clusters === DCBH Ewall-WiCe+(2O 1 8)
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Target flux: 10-0.1 uJy (depending on black hole formation
scenario). This certainly requires VLBI!!




3: SETI ?
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SETI and astrometry

» Full SKA 1s sensitive enough to detect artificial radio
emission from nearby exo-planets within a few tens
of pc from the Earth

« Exo-planets orbiting around their host should be

easily measured with astrometry

Amplitude ~1 AU — larger than 10 mas
Period ~ 1 yr

Astrometry of ETI signal should provide fundamental parameters for exo-planets,
such as planet orbit, temperature & environment.
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