Japanese low frequency VLBI possibility
toward SKA1 LOW
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SKAz1 will come at.the middle of
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VLBI with SKA1-LOW: 4

7 new science cases

Lalaxies and AGN
AGN physics at very HI E!JSDFD’UU”
low fregs: Morabito et al. at high z
e Gupta et al.
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Transients
E— Inhomogeneous

SNe at low fregs:

Chandra 23

Jets from low mass Y80 at
very low frequencies: Ainsworth et al.

Q

Roy et al., 2013

Coughlanet al., 2017

Pulsars and ISM

Pulsar scintillometry at very low fregs:
Kirsten et al.
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Stars, Planets, Astrometry

Precise astrometry fof' eXapla
detection:
Guirado et al.




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)

Figure 1: Source detections using wide-field VLBI at 90 cm in 3.1 degree? fields around J0226+3421 and
0218+357.
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Fig. B.2. As Fig. B.1, but now marking the spatial distribution of the 623 604 extracted sources in this data release. The extracted source density
is correlated with the background rms noise distribution as depicted in Fig. 8.

Intenma, et. al, 2017
DOI: 10.1051/0004-6361/201628536
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spacingrof VLBI

Fringe spacing Fringe spacin
SanceeC N Chiby LA Sppte ST Lo (arcsec) | GNRT ltate FAST LOFAR
SKAT 012 011 014 006
SKA1 008 007 009 004
GMRT 012 024 031
T o GMRT 007 009 004
FAST 0.10 litate 016  0.20
FAST 0.06

Fringe spacing
(arcsec) GMRT litate FAST LOFAR

@325 MHz Spacial resolutions are comparable
SKA1 006 005 006 003 with ALMA and SKA-Mid.

GMRT 0.05 0.06 0.03

litate 0.11 0.14

FAST 0.04

LOFAR

202172/ B XX EK&EET T IL—T 1



sensitivity of each baseline

150MHz Fringe GMRT(P GMRT( . 235MHz Fringe GMRT(PhaGMRT(Cent
it litate FAST LOFAR g i
sensitivity(mJy) hase up) Central) sensitivity(mJy) se up) ral) Rt st Sl
SKA1 2.7 1.1 1.6 6.7 0.7 71 SKA1 0.7 1.0 47 05 108
MWA 83 118 50.2 51 537 GMRT(Phase up) 2.0 9.9 1.0 226
GMRT(Phase 4.8 207 24 221 GMRT(Central) 14.0 14 320
u
P) lidate 7.0 156.4
GMRT(Central) 29.2 3.0 313 p— 16.0
lidate 12.7 1334
FAST 13.6
16MHz Bandwidth
325MHz Fringe . .
sensitivity(mJy Lol el litate FAST LOFAR VLBA 300 SecondS |ntegrat|0n
hase up) Central)
) /10
SKA1 0.7 1.0 3.7 04 16.0 8.4
L[ 20 74 0.8 320 167
up)
GMRT(Central) 10.4 11 452 237
lidate 39 1646  86.2 shel e :
VLBA sensitivity at P band is
FAST 16.9 8.9
so low !
LOFAR 3741
VLBA 195.9
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litate
31Tmx16.5mx2

325,785 MHz receiver

Specification of IPRT and AMATERS

Mechanichal specification of IPRT
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150-500 MHz Wideband receiver

Electrical specification of IPRT

Antenna type ‘ Dual asymmetric offset parabola

stys

|[325MHz:150K, 785MHz:100K

Apature size 31m(D)x16.5m(L)x2set (1023m~2)

[[Beam width(FWHM)|325MHz:1.5x2.1deg, 785MHz:0.6x0.7de

Focal length 12m (F/D=0.39)

mAperture effi.

325MHz:60-65%, 785MHz:40%

Reflector surface|[Stainless mesh (20mm pitch, 9mm RMS)mPolarization

325MHz:Stokes, 785MHz:Linear

Feed system Half wave dipole

mMin detectable flux |0.1Jy (df:10MHz, dt:10sec)

Mount type “AItitude-Azimuth

‘”Bandwidth

l[lOMHz each

Steerable range HEL:22—100deg, AZ:-270-270deg

mData aquisition

"Power meter and waveform(8Msps)

Specification of AMATERAS
(see Iwai et al. [2012] in detail)

Digital spectrometer [Aquiris AC240 (fs:2GHz, 8bit)|
Frequency range 150-500MHz

Feed system Crossed half wave dipole
Polarization LH and RH

Time & spectral resolutions||10msec & 61kHz

[Min detectable flux 0.7 sFu }

http:/ /c.gp.tohoku.ac.jp/“pparc/data/iprt/index.html
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Japanese activity =
Experiments between litate and Toyokawa
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http://www2.nict.go.jp/sts/stmg/vibinews/vibi-news-j.html

327MHzFH TOVLBIEERICALIN !
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Position of stat
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litate station
(Tohoku Univ.)

Toyokawa station
(Nagoya Univ.)
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mlow VLBl (50MHz~350MHz) is an undeveloped
field of Astronomy and promises new discovery.

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

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

mit is a time to start it.



