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Science Activity Updates

* Science Data Challenges (Philippa, Anna)
 AOB
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Science Data Challenge 2
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Computational resource partners

SKA France

IRIS UK

Shanghai proto-
SRC

CSCS Switzerland

Aus proto-SRC

Engage SKA
Portugal

IAA Spain INAF ICT Italy

Exploring the Universe with the world's largest radio telescope 4




» (Fairly) big data Srn

Proto-type model cube shown: 1% of full data product

Dec

* Integration time = 2000h

° 6 i
« Spatial/Frequency resolution = 7 arcsec / 30 kHz Alrlno§t 10 ;'{g‘;lateg heutral hydrog(en :
«  RMS per channel 13 — 18 uly galaxies an continuum sources (no

e FoV =20 square degrees shown here)

. . . .

 Frequency =950 MHz — 1150 MHz (z = 0.25 to 0.5) Expect up to 10° HI detections with more
_ than 103 well-resolved

e Datavolume=1TB
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SDC2 survey

SDC2 participant feedback

We would be very grateful to hear about how you are finding the challenge so far. This
feedback will help us to identify how we can provide the best support during the challenge,
and will also help inform the design of future challenges

* Required

Please could you provide your team name *

Your answer

Data processing
We would like to understand your experience of processing the challenge datasets

On which SDC2 dataset(s) are you currently working? *

D None so far
[] Evaluation dataset
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Participant survey

* Survey sent to all participating teams
* Duration 6t-20t April

* 13 responses (12 teams)

. Mam findings:

Most planning to analyse full challenge dataset
* Appetite for additional interaction
* Some connectivity issues to HPCs
* Some pipeline environment issues
* Reproducibility checklists in use

* Actions
» Updated facility allocation record B
* Individual follow-up where needed =8
* Q&A telecons inviting all teams scheduled e
* Plus demo of new scoring service version and leaderboard
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https://sdc2.astronomers.skatelescope.org/sdc2-challenge/reproducibility-awards
https://docs.google.com/spreadsheets/d/1kavNMqH0X_bNJvhPqL8mPWYrlQcAZH0eXybby-WVYqA/edit?usp=sharing
https://sdcss.skatelescope.org/leaderboard

SDC2 team telecons

* Main findings
 Teams investigating varied solutions to challenge
* Machine learning
* Existing software
* Bayesian
 Many teams dividing work into source finding vs source characterization
e Difficult to find time for some teams, but hope to ramp up soon
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Scoring service
https://pypi.org/project/ska-sdc2-scoring-utils/

SOUARE KILOMETRE ARRAY

.
U Search projects Help Sponsors Login Register

ska-sdc2-scoring-utils 1.0.0

Latest version

e = s Fo 5
pip install ska-sdc2-scoring-utils |8 Released: May 4, 2021

Utility scripts for interacting with SKA SDC2 scoring service.

Navigation Project description

= Project description . . .
_ Science Data Challenge 2 scoring service CLI

D Release history

This package contains two simple command line interface (CLI) applications for interaction with the SDC2 online scoring service:

L. Download files e sdc2-score :Atool for upload and check the status of submissions.

® sdc2-score-admin : Atool managing SDC2 users and groups.

Project links Installation

A Homepage
This package can be installed with:
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SKAO SDC2 team

Robert Braun

Philippa Hartley

Alex Clarke

Science Operations

Lara Alegre
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Scoring service

Demo of new version here

* Allows self-scoring of challenge submissions
* Can be used for development datasets and full challenge dataset
e Automatically updates the leaderboard with full challenge scores

* The winning team will be the team with the highest position on the
leaderboard at the time of the challenge closing (23:59:59 UTC+1 July 31st)

e Uses a web API to send catalogues to a remote host (RESTful API)

* The remote host runs a Python script which performs cross-matching of
source before determining accuracy of source characteristics

* Full description of scoring algorithm available on SDC2 website

e Additional modules can be added to the service so that it can be used for
future data challenges
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https://drive.google.com/file/d/1PaUpDabA8vR18xSYpemUnCxtzq4mY6Wi/view?usp=sharing
https://www.redhat.com/en/topics/api/what-is-a-rest-api
https://sdc2.astronomers.skatelescope.org/sdc2-challenge/scoring-code

Science Data Processor (SDP) alignment

* Potential to align with SDP work:

* SDP currently working to understand and
qguantify effects of e.g. imperfect
calibration/RFI removal

* Future data challenges could incorporate
these effects

* Not yet computationally possible to generate
at visibility level

* Need to characterise for image plane

* SDP timeline indicates next summer to
investigate this

* SDP keen to work with community to inform
SDP software development
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Website

https://sdc2.astronomers.skatelescope.org/sdc2-
C h a | | e n ge =172\ SDC2Challenge v - Computational resources v - Challenge registration - More v Q

Test datasets and catalogues Wl
Full s.lmulatlon descrlp.)’g?n 71/ sCIENCE
Details of the HPC facilities { '/ DATA

Challenge description and rules J
Reproducibility award criteria \

Welcome to the second SKA Science Data Challenge. Our latest

L ] L]
D I S C u S S I O n fo r u l I l challenge will see participants analyse a simulated datacube 1 TBin size,

in order to find and characterise the neutral hydrogen content of

galaxies across a sky area of 20 square degrees.

SCO ri n g Se rVi Ce a n d SCO ri n g ® Neutral hydrogen - or HI - exists in large quantities beyond the visible
algorithm description
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SDC Papers

cross-correlation.

Anna Bonaldi, Philippa Hartley
17 May 2021

ABSTRACT

1 INTRODUCTION

In section 2, measured or expected correlations between ra-

The Tiered Radio Extragalactic Continuum (T-RECS)
simulation II: HI emission and continuum-HI

In this paper we extend the Tiered Radio Extragalactic Continuum Simulation (T-
RECS) to include HI emission.

Key words: radio continuum: galaxies, galaxies: luminosity function, mass
function large-scale structure of Universe

chrotron, free-free and thermal dust emission as a function
of SFR.

P. Hartley,'* A. Bonaldi'

Accepted XXX. Received YYY; in original form ZZZ
ABSTRACT

Key words:

1 INTRODUCTION

The Square Kilometre Array (SKA) project was born from an am-
bition to create a telescope sensitive enough to trace the formation
of the first galaxies. Observing this era via the very weak emis-
sion from neutral hydrogen atoms will be possible only by using
a collecting area of 1 square kilometre: large enough not only to
provide a window onto Cosmic Dawn but - thanks to an order of
magnitude increase in sensitivity over current instruments - also
to explore new frontiers in galaxy evolution and cosmology, cos-
mic magnetism, the laws of gravity, extraterrestrial life and - in
the strong tradition of radio astronomy (Wilkinson et al. 2004)
the unknown (see the SKA Science Book, Braun et al. (2015) for a
comprehensive description of the full SKA science case).

'SKA Organisation, Lower Withington, Macclesfield, Cheshire SK11 9FT, UK

SKA Science Data Challenge 2: analysis and results

in a very large number of overlapping sources that will require
detection and classification.

In order to support the community to prepare for such rich
datasets, the SKAO has established a series of Science Data Chal-
lenges (SDCs). Each challeng Ives some combination of real
or simulated datasets designed as closely as possible to represent
future SKA data. The purpose of cach challenge is then to exer-
cise analysis methods needed to extract science from the data, with
the goal of fostering new ideas and methods via wide participa-
tion and engagement. The challenges also aim to familiarise the
community with the standard products that the SKA will deliver,
providing the opportunity to test the validity of scientific proposals
and to optimise survey. For these reasons, all SDC data products are

> s
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SDC Recruitment

SOUARE KILOMETRE ARRAY

SKAO SKA Observatory Recruitment Portal

Who we are What we Offer Our Locations How to Apply Candidate M

‘um-. ,—.-. o

Postdoctoral Researcher In Radio Astronomy Simulations (10125)

At the SKAO we are coordinating a global effort to deliver one fo the largest science facilities on the planet. The SKAO
telescopes will be next-generation instruments that will help to answer key questions in astrophysics, drive Apply For This Job

technological innovation and support human capital development.

More than a dozen partner countries and over a thousand scientists and engineers around the world are already on Send To A Friend
board, making the SKA project an international collaboration like no other, and one of the most ambitious science and
engineering endeavours of the 21st century.
Headquartered in the UK, with telescope sites in Australia and South Africa, the SKAO will be one observatory Job Localior?
operating two telescopes, an endeavour spanning three continents. Multinational by design, in early 2021 the SKAO UK (Head Office)
became an intergovernmental organisation, one of only a select handful of science infrastructures to do so worldwide.
Our Global HQ is located near the buzzing city of Manchester at the historic Jodrell Bank Observatory, a UNESCO R
World Heritage site located in the Cheshire countryside. It is home to a rapidly expanding international team of more Sci 2/ Department
than a hundred, working in a highly collaborative and inclusive way, in coordination with SKAO teams in Australia and enice
South Africa as part of a global astronomy and engineering community.
Being part of Team SKA means contributing to something extraordinary: a uniquely exciting project to advance Contast
human knowledge that will last for decades. In return, we offer a diverse multicultural working environment, 30 days Fixed Term Contract
annual leave plus public holidays, a generous pension scheme, regular social events, a family-friendly environment
and much more. Come and join us!
A unique opportunity for a Postdoctoral research position in Radio Astronomy Simulations. Salary
Competitive salary with generous pension and leave
The Role benefits

The successful candidate will play a major part in developing solutions for the SKA Science Data Challenge in

collaboration with existing Science and Operations team members. This initiative aims to release with a regular

cadence increasingly realistic simulated SKA datasets and data products to the international scientific user Closing Date
community, together with a specific data analysis exercise for them to solve (the “challenge”) and a set of tools and 31/08/2021
services to support the completion of the exercise and the evaluation of the results.

The post holder will report to the SKA Project Scientist and be responsible for the coordination of the SKA Science

Data Challenges. Ref No
10125

The role is a 3-year fixed term contract. Full-time hours will be 35 hours per week and flexible working may be

considered compatible with reviews, milestones and office activities.

https://recruitment.skatelescope.org/vacancy/postdoctoral-researcher-in-radio-astronomy-simulations-440429.html|
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https://recruitment.skatelescope.org/vacancy/postdoctoral-researcher-in-radio-astronomy-simulations-440429.html

e

AOB

Exploring the Universe with the world's largest radio telescope 16



SQUARE KILOMETRE ARRAY

Exploring the Universe with the world's largest radio telescope

www.skatelescope.org




