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SKA science Timeline
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Science data 
challenge 1 
(SDC1)

• Science-ready (SRC) imaging 

product

• Radio continuum, SKA Mid

• Not too challenging data sizes 

• 1 pointing, 3 freqs, 3 depths

• Source finding 

• Source identification, classification 

& characterization



Why SDC1?

v SKA unique features map into the data products:

ü In the image plane, not visibilities

ü “Benign” dirty beam

ü Deconvolved down to 8h exposures

ü Very deep -> confusion limited

ü Very big number of sources to detect and classify

v SDC1 goals:

ü Get the community familiar with this data product

ü Develop efficient methods for source finding and source 

characterization -> SWG and SRC applications
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Data challenge #1
• Sky model:

– List of sources: from T-

RECS (Bonaldi et al. 

2018)

• AGNs and SFGs, spectra 

from 150 MHz-20 GHz 

– Image of the sky:

• Galsim-based package by 

I. Harrison to  draw SFGs, 

modelled as Sersic profiles

• An atlas of real AGN 

images is used to add 

AGNs to the sky model

Zoom-in of AGN skymodel map



Data challenge #1

• Telescope simulation:
– MIRIAD-based simulation code
– Using actual SKA dish voltage pattern and SKA1-Mid configuration
– Have developed new gridding algorithms to cope with data density contrast 

vs scale



• Email to all SKA SWG 

participants

• SKA talks in various 

meetings/conferences

• Press release trough SKA public 

website 

• through SKA 

Communications Network 

(SKACON), posted on social 

media by SKA Canada, SKA 

Australia, ASTRON, CSIRO, 

STFC, SKA India and many 

other partners

• White paper arXiv:1811.10454, 

to reach astronomical community 

at large

SDC1 communication strategy



https://astronomers.skatelescope.org/

https://astronomers.skatelescope.org/


B1

B2

B5

Short

Medium

Long

Truth table for a 5% sky area: training set



The SDC1 teams at work!
13 teams, both inside and outside the scientific SKA community



SDC1 scoring method

Catalogues 
Xmatch

Attributes 
comparison

reliability

completenes
s

False 
detections

True 
detections

SCORE

Ndet Wdet-Nfalse



WIP examples

CACAO Team (Italy)



WIP examples

IITK Team (India)



WIP examples

Shangai Team 

(China)



WIP examples

I. Toledo (Chile)

V. Lukic (Germany)



SDC1 timeline and progress
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Ideas for the next SDCs
• IM simulation

• Wide area, including diffuse Galactic emission

• Total power, “single dish” measurement

• Investigate scan strategy

• Investigate foreground removal methods

• Represent the variety of SKA observing modes and science cases

• Increasing realism:
• Time variability
• Polarization
• Instrumental  systematics

• Long-term goal: combine with the SDP and SRC challenges to “end to end” 

simulations

Tianyue Chen, SFTC industry placement @ SKAO

Philippa Hartley, postdoc @ SKAO



…Stay tuned!


