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SKA-VLBI overview

Access to Southern skies, (sub-)uJy sensitivity on mascales, superior calibration

Multi-beam capability: high-precision astrometry!

Simultaneous SKA products: range of angular scales, unique commensal applications

Paragi, SKA-VLBI KSP WS 2019



Ultimate sensitivity global VLBI

nPossible collaboration for future global VLBI

• Ultimate global VLBI with SKA1
• Along with a few 100 m-class

• Several 50 m-class

• Many 20-30 m antennas

+Phased ALMA Band 1(0?)

+ngVLA LBA

• Common frequency? 

• Common sky?

• Need more detailed study



10,000 K
@K(0.5 mas)

@L(8mas)

Rough estimate of sensitivity

nImprovement from KaVA by a factor of 100
Ca

ut
io

n!
 R

ou
gh

 e
st

im
at

e • Image sensitivity of 4hr on-source 
time (1s) based on “SKA-VLBI 性能諸
元(2020 September version)”

• Assuming Tsys=100 K and e=50%        
if there is no information

• Rough estimate with uncertainties of      
a factor of 3-10



SKA Science book beyond band 5(2020) 

Ultimate sensitivity global VLBI

nc.f. Image sensitivity at Bands 5 and 6

• Parameters are different 
from my rough estimate

• Still my rough estimate is 
comparable with that of 
SKA official document
• Achieving µJy level



SKA-VLBI science cases

See presentation files in SKA VLBI KSP WS 2019

Garcia-Miro, SKA-VLBI KSP WS 2019



SKA-VLBI science cases

See presentation files in SKA VLBI KSP WS 2019

Garcia-Miro, SKA-VLBI KSP WS 2019



Maser sciences from VERA

nIncreased number of new rare/weak lines

List of masers from ng-VLA science book (Hunter et al. 2018)



Maser sciences from VERA

nIncreased number of new rare/distant targets
• SiO in SFRs

• Extra-galactic masers
• Polarization

• Combined with continuum

Linear polarization of SiO v=0 J=1-0 
maser with VLA (Hirota et al. 2020)

New SiO maser source G19.61-0.23 
detected by ALMA (Cho et al. 2016) SED of Source I (Plambeck & Wright 2016)

No radio jet?

Proper motion with VLA 
(Rodriguez+2017)



Targets of stellar radio emissions

Relationship between X-ray and radio 
(5-8 GHz) luminosity (Gudel 2002)

SKA1-VLBI
5s@10 pc

SKA1-VLBI
5s@100 pc

EAVN
@100 pc

EAVN+
FAST/SKA1

EAVN

Stellar radio spectra (Umana et al. 2015)

EAVN+
FAST+SKA1

nVarious classes of stars are possible targets
• Planets are also possible targets (mainly at SKA-Low)

• Non-thermal: good targets for VLBI
• Thermal: depending on size



SETI?

nRecent Unsuccess as Breakthrough Initiatives
• Fn=8x10-16 EIRP(Dpc)-2 [Jy] for Dn=1 Hz

üNearby planets; EIRP<5 1019 at

L band by GBT (Enriquez+2017)

üSurvey in Orion; EIRP<4 1020

at FM by MWA(Tingey+2018)

üOumuamua; EIRP< 7kW/100kW 

(broad/narrow) (Tingey+2018) 

• EAVN+SKA can detect airports?
EAVN＋SKA1
5s～0.5 Jy

Siemion et al. 2015
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Summary

nSKA-VLBI will provide µJy images at mas resolution 
• New science window will open 

• Thermal emissions can be possible targets

nCollaboration with ALMA Band 1 (0?) and ngVLA will 
be essential to achieve ultimate sensitivity at currently 
available EAVN frequency bands

nFAST, LOFAR, etc. will also be essential to achieve 
ultimate sensitivity at lower frequency (not discussed in 
this presentation, though)


