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Star formation indicator in galaxies

Tracing the SFR in galaxies is fundamental to 
understand the galaxy formation and evolution

(e.g., Lilly et al. 1995; Madau et al. 1996; Smolčić et al. 2009;
Madau & Dickinson 2014; Driver et al. 2018)
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Lurking for radio-faint AGN: AGN-sCAN survey
Peluso+in prep.

qIR(M*) = − 0.148 × (log M*/M⊙ − 10)COSMOS-Web
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AGN-sCAN in a nutshell 
120h in L-band (1.4 GHz)


Sensitivity limit of  /bm

 


26 mas x 7 mas beam size (200 x 50 pc at z~1)

5σ ∼ 25μJy
0.5 < z < 4.5

TB ≥ 105K
542 galaxies
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Open question: is there a residual contamination from faint AGN?

Bell 2003 (z < 0.05)

qIR= 2.64 ± 0.02
𝜎	~	0.26 dex

log 𝑀∗/𝑀⊙ =	10-11

log 𝑀∗/𝑀⊙ =	11-12

𝑞𝐼𝑅 𝑀∗, 𝑧 = 	 log
𝐿𝐼𝑅 𝑊

3.75	×	10%&𝐻𝑧
	− 	 log(𝐿%.(	 *+,,𝑽𝑳𝑨	[𝑊𝐻𝑧1%])



AGN identification with VLBI

VLA
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Clean AGN tracer 𝑇! 	≥ 10"	𝐾

VLBA

𝑠𝑝𝑎𝑡𝑖𝑎𝑙	𝑟𝑒𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛	~	26	×	7	𝑚𝑎𝑠	
AGN identification with VLBI
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Sensitivity limit of  /bm

 


26 mas x 7 mas beam size (200 x 50 pc at z~1)

5σ ∼ 25μJy
0.5 < z < 4.5

d~30’
TB ≥ 105K

542 galaxies
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In this paper, we 
demonstrate that the 
IR-radio correlation 

is robust against 
AGN contamination



What can SKA do?

1)  Spatial coverage Survey speed of SKA:
104	𝑚(/𝐾&𝑑𝑒𝑔&	 at 1.4	𝐺𝐻𝑧	with SKA1-MID
105 𝑚(/𝐾&𝑑𝑒𝑔& at 1.4	𝐺𝐻𝑧	with SKA 2 

Considering the small FoV of the VLBA,
SKA2 will be tens of thousands of times 

“faster” in its survey mode



What can SKA do?

2) Sensitivity
Sensitivity of SKA 2:

In 1 hour, SKA – VLBI will achieve a flux limit 
of 1.2 𝜇𝐽𝑦	 at 1.4 GHz (Li+2024 RAA, 24,7 ), 
compared to ~ 25 𝜇𝐽𝑦 (120h, AGN-sCAN) 

with VLBA  è  ~20x improvement!
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à Test AGN number counts prediction 
in the sub-𝜇Jy regime



What can SKA do?

2) Sensitivity

The spatial resolution of VLBA 
and SKA2 are similar:                       

𝜃KLMN = 	𝜆/𝑏 = 4 mas for 𝜆 =
1.4	𝐺𝐻𝑧

Sensitivity of SKA 2:
In 1 hour, SKA – VLBI will achieve a flux limit 

of 1.2 𝜇𝐽𝑦	 at 1.4 GHz (Li+2024 RAA, 24,7 ), 
compared to ~ 25 𝜇𝐽𝑦 (120h, AGN-sCAN) 

with VLBA  è  ~20x improvement!

high- 𝑻𝒃 criterium



Summary

The infrared-radio correlation is robust 
against AGN contamination. SKA will allow 
to extend this analysis on (potentially) the 
entire southern sub-𝜇Jy radio sky.

SKA – VLBI (Phase 2) will capture the faintest 
AGN and test number counts prediction at 
the lowest flux densities.𝒇𝑨𝑮𝑵~	𝟐𝟎%
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