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Radio Sky

• a view of the Universe unaffected by the absorption

• radio bright (>1 mJy) radio sky consists for the most 
part of active galactic nuclei (AGN).

• Below 1 mJy there is an increasing contribution to the 
radio source population 
• synchrotron emission resulting from relativistic plasma 

ejected from supernovae associated with massive star 
formation in galaxies



Current  radio surveys （10 年前）

•大天区巡天（1.4Ghz）
• The NRAO VLA Sky Survey (NVSS): 2.5 mJy

• FIRST: 1 mJy

• Deep survey with VLA
• < 0.1 mJy at a few GHz, reaching a maximum area of ∼ 2 

deg2 (VLA-COSMOS) 

• minimum flux density ∼ 15 μJy at 1.4 GHz (SWIRE) and 
∼ 7.5 μJy at 8.4 GHz (SA 13). 



SKA era

• Possibly “all-sky” 1 μJy survey at 1.4 GHz

• 70 MHz ~ 10 GHz extending well into the nanoJy
regime with unprecedented versatility.



射电望远镜的灵敏度
1 Jy = 10−26 W Hz−1 m−2 = 10−23 erg s−1 Hz−1 cm−2

m(AB,1 Jy) = 8.9 mag
1mirco Jy ~  23.9 mag





dwarf galaxies are likely to be the most 
numerous component of the faint radio sky.



Could stellar objects also contribute 
substantially to the μJy and nanoJy sky?

• Extremely unlikely. 

• The radio thermal component of the Sun 
• ∼ 0.7 − 4 nanoJy at 10 Kpc. 

• non-thermal flux density ∼ 0.001 nanoJy.









LOw Frequency ARray
LOFAR
• Only instrument capable of deep, high-resolution imaging at 

frequencies below 100 MH

• The LOFAR Multifrequency Snapshot Sky Survey (MSSS)
• the whole northern sky to a depth of around 10 mJy/beam 
• resolution of 2 arcmin.

• LoTSS wide area
• whole northern sky at the full resolution of Dutch LOFAR (6 

arcseconds) 
• declination-dependent sensitivity: typically ~ 100 μJy/beam.

• LoTSS deep fields
• reach depths approaching 10 μJy/beam

• LoLSS wide-area
• frequency range 42-66 MHz, a resolution of 15 arcsec, average rms 

noise of 1 mJy/beam.



ALMA

Band 1: 35 GHz - 50 GHz
Band 2: 67 GHz - 90 GHz
Band 3: 84 GHz - 116 GHz
Band 4: 125 GHz - 163 GHz
Band 5: 163 GHz - 211 GHz

Band 6: 211 GHz - 275 GHz
Band 7: 275 GHz - 373 GHz
Band 8: 385 GHz - 500 GHz
Band 9: 602 GHz - 720 GHz
Band 10: 787 GHz - 950 GHz


