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SKA-1 will come at the middle of 
2020s.

SKA-1 Mid @SA  
13.5mx64+15mx133
350MHz-15GHz

SKA-1 Low @Oz  256 elem.x 512 stn
50MHz-350MHz
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VLBI with SKA1-LOW: 

7 new science cases

Galaxies and AGN Transients

Pulsars and ISM Stars, Planets, Astrometry

AGN physics at very 
low freqs: Morabito et al. 

Harris et al., 2019

Pulsar scintillometry at very low freqs: 
Kirsten et al. 

Moore et al., 1999

HI absorption 
at high z: 
Gupta et al. 

Jets from low mass YSO at 
very low frequencies: Ainsworth et al. 

Coughlan et al., 2017

Precise astrometry for exoplanets 
detection: 
Guirado et al. ©NASA

Precise astrometry of low frequency 
pulsars: 
Dodson et al. 

©UoM

Inhomogeneous 
SNe at low freqs: 
Chandra et al. 

Roy et al., 2013



Wide field imaging at Low frequency
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Wide field imaging with 
a few 100 mas
resolution is unique 
capability of Low VLBI !

Lenc et,al,  2006
https://arxiv.org/abs/astro-ph/0612618v1
320 MHz (90cm)



GMRT 150 MHz  All sky survey sources
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Intenma, et. al,  2017
DOI: 10.1051/0004-6361/201628536



Possible VLBI stations with SKA 
LOW

SKA LOW/MWA
GMRT
FAST
Tianma
Iidate
VLBA @ East courst



Fringe spacing of VLBI 

Fringe spacing
（arcsec）
@150MHz

GMRT Iitate FAST LOFAR

SKA1 0.12 0.11 0.14 0.06 

GMRT 0.12 0.24 0.31 

Iitate 0.24 0.09 

FAST 0.10 
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Fringe spacing 
（arcsec）
@230  MHz

GMRT Iitate FAST LOFAR

SKA1 0.08 0.07 0.09 0.04 

GMRT 0.07 0.09 0.04 

Iitate 0.16 0.20 

FAST 0.06 

Fringe spacing 
（arcsec）
@325 MHz

GMRT Iitate FAST LOFAR

SKA1 0.06 0.05 0.06 0.03 

GMRT 0.05 0.06 0.03 

Iitate 0.11 0.14 

FAST 0.04 

LOFAR

Spacial resolutions are comparable 
with ALMA and SKA-Mid.



Fringe sensitivity of each baseline
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VLBA sensitivity at P band  is 
so low！

16MHz  Bandwidth
300 seconds integration
7σ

150MHz Fringe 
sensitivity(mJy)

MWA
GMRT(P
hase up)

GMRT(
Central)

Iitate FAST LOFAR

SKA1 2.7 1.1 1.6 6.7 0.7 7.1 

MWA 8.3 11.8 50.2 5.1 53.7 

GMRT(Phase 
up)

4.8 20.7 2.1 22.1 

GMRT(Central) 29.2 3.0 31.3 

Iidate 12.7 133.4 

FAST 13.6 

235MHz Fringe 
sensitivity(mJy)

GMRT(Pha
se up)

GMRT(Cent
ral)

Iitate FAST LOFAR

SKA1 0.7 1.0 4.7 0.5 10.8 

GMRT(Phase up) 2.0 9.9 1.0 22.6 

GMRT(Central) 14.0 1.4 32.0 

Iidate 7.0 156.4 

FAST 16.0 

325MHz Fringe 
sensitivity(mJy
)

GMRT(P
hase up)

GMRT(
Central)

Iitate FAST LOFAR VLBA

SKA1 0.7 1.0 3.7 0.4 16.0 8.4 

GMRT(Phase 
up)

2.0 7.4 0.8 32.0 16.7 

GMRT(Central) 10.4 1.1 45.2 23.7 

Iidate 3.9 164.6 86.2 

FAST 16.9 8.9 

LOFAR 374.1 

VLBA 195.9 



Iitate
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http://c.gp.tohoku.ac.jp/~pparc/data/iprt/index.html

31mx16.5mx2
150-500 MHz Wideband receiver
325,785 MHz receiver



Japanese activity

Experiments between Iitate and Toyokawa
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Position of stations
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Iitate station 
(Tohoku Univ.)

Toyokawa station 
(Nagoya Univ.)

～500㎞



150MHz Network
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Iitate
GMRT

MWA



Summary

Low VLBI （50ＭＨｚ～350ＭＨｚ） is an undeveloped 
field of Astronomy and promises new discovery.

SKA will make big impacts for it,  huge improvement 
of sensitivity.

Asia and pacific region have some large telescopes 
for low frequency.

It is a time to start it.


