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OUTLINE
● a quick introduction to the complex world of galaxies,

● panchromatic view on the galaxy and the importance 

of the dust (and the dust attenuation),

● new data - new results.  



a quick introduction to the complex world of galaxies



What do we 
know about 
galaxies?



Copyright: NASA, ESA, the Hubble Heritage Team (STScI/AURA)-ESA/Hubble Collaboration and A. Evans (University of Virginia, 
Charlottesville/NRAO/Stony Brook University), K. Noll (STScI), and J. Westphal (Caltech)
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Credit: NASA, ESA, R. Ellis (Caltech), and the HUDF 2012 The Hubble Ultra Deep Field 2012
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panchromatic view on the galaxy and the 
importance of the dust (and the dust attenuation)



How do we 
estimate physical 
properties of 
galaxies?
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Dust absorbs part of the UV (0,1- 
0,4μm) radiation from young, 
massive stars and then re-emits 
the energy in the  IR rage (IR, 
8-1000μm ).

Credit: M. Hamed



yes we have! new data - new results  

We have tools to study the galaxy evolution in cosmic time. 

Do we have the data?



the Herschel Extragalactic Legacy Project (HELP)



NEW DATA
HELP: the Herschel 
Extragalactic Legacy 
Project

Shirley, Duncan, Campos Varillas, Hurley, MK, et al.,  
MNRAS, 2021, Vol. 507
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Efstathiou, KM et al,  MNRAS, 2021

The discovery of a 
giant black hole 
hidden in a galaxy 
that existed 1,4 Gyr 
after the Bing Bang!

A hyperluminous obscured quasar 
at a redshift of z = 4.3



Riccio, KM, Nanni, Hamed, Pollo et al,  A&A, 2021

Legacy Survey of Space and Time:
starting 2022 - 10 years of observations, ~60 
petabytes of pictures and  15-petabytes of 
data, 20 terabytes of data/night

large overestimation 
of SFR obtained  

without using other 
wavelengths than 
optical to observe 

Preparing for LSST data. Estimating the 
physical properties of z < 2.5 

main-sequence galaxies



Astarte & Adonis (z~2, the age of the Universe at that time~3.316 Gyr).

M. Hamed, KM et al., A&A, 2021

Multiwavelength dissection of a massive heavily 
dust-obscured galaxy and its blue companion at z∼2



The Low Frequency Array (LOFAR) 



Duncan, Kondapally, Brown, Bonato, Best, .. , KM, 
et al,  A&A, 2021

The LOFAR Two-meter Sky Survey: Deep 
Fields Data Release 1. IV. Photometric 

redshifts and stellar masses

Guang, KM, et al., submitted



HELP+LOFAR
FIR+radio

The bright end of the infrared 
luminosity functions and the 
abundance of hyperluminous 

infrared galaxies

Wang, Gao, Best, Duncan, 
Hardcastle, Kondapally, MK, 

McCheyne, Pearson et al,  A&A, 2021

The strongest and cleanest (complete SPIRE250 at the level of 92%) indication that the population of HLIRGs has surface densities of 
~5 to ~18/deg2. In comparison, the semi-analytic model significantly under-predicts the abundance of HLIRGs.



HELP+LOFAR
FIR+radio

The nature of hyperluminous 
infrared galaxies

Gao, Wang, Efstathiou, MK, Best, 
Bonato, Farrah, Kondapally, 

McCheyne, Röttgering,  A&A, 2021

526 HLIRGs in three deep LOFAR fields
● a higher space density of ultra-massive galaxies than what was found by 

previous surveys or predicted via simulations. 
● HLIRGs contributes more to the cosmic SFR density as redshift increases..



The North Ecliptic Pole field



NEP ARARI
NIR+MIR

Active galactic nuclei catalog 
from the AKARI NEP-Wide field

Poliszczuk, Pollo, MK, Durkalec, 
Pearson, Goto, Kim, Malkan, Oi, Ho, 

Shim, Pearson Ch., Hwang, Toba, Kim E. 
A&A, 2021

set of supervised machine learning algorithms used to obtain 
a reliable AGN candidates catalog using optical+NIR data 
(alternative for the MIR-based selection) technique.

465 objects, positions, 
optical, near-IR and 
mid-IR photometry



SUMMARY

● this year we published new state-of-art catalogues at very difficult wavelengths 

(infrared, radio, and mixed),

● we have found that these catalogues used together open a new window for 

the high-quality galaxy evolution analysis,

● we have found particularly interesting sources (as a HOT DOG at z~4.3, a pair 

of galaxies at z~2, a sample of HLIRGs at high z) but also we delivered a new 

method to analyse data from the new coming surveys (as LSST),

● taking into account the number of observed galaxies, and the number of the 

photometric bands, the  ML techniques are now essential to use.



Thank you very much for your attention



Credit: M. Hamed


