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Apertif Science Verification Campaign

e Four week period to demonstrate science capabilities

e Significant development of QA tools in preparation for this period
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Apertif Data QA

e Four week period to demonstrate science capabilities

e Significant development of QA tools in preparation for this period

G ® () & ASTRON (NL) = https://www.astron.nl/~schulz/gafindex.html Vo e s v OIN @

@ Getting Started

APERTIF Qualitiv Assessment Overview

List of Observations

Note: This website will allow you to go through the different qualitiy assessment products in addition to the apercal logfile from each node. It will not give you access to fits images
and the source catalogue

190419137

crosscal selfcal continuum apercal.log

HTML report by Robert Schulz
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Flagging QA

e Visualize AOFlagger output

e RFInder tool after pipeline run
https://github.com/Fil8/
RFInder
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crosscal continuum
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selfcal line

https:/fwaw.astron.nl/~schulz/qs/190419137,790419137_preflag.html

mosaic

apercal_log
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For help check OSA Guide List of Observations
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Flagging QA

o Visualize AOFlagger output

- -

o RFInder tool after pipeline run
(https://github.com/Fil8/ ; i
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o Provides a look at flagging e
that happens in cross- L
calibration step

N RFInder; Filippo Maccagni
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https://github.com/Fil8/RFInder
https://github.com/Fil8/RFInder

Cross-calibration QA

190419137 crosscal

e Visualize cross-calibration
solutions

Here you can go through the different plots created by crosscal.

e Need to create interaction
with pipeline

HTML report by Robert Schulz
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Cross-calibration QA

crossca continuum selfcal apercal_log For help check OSA Guide List of Observations

Here you can go through the different plots created by crosscal

e Visualize cross-calibration I
solutions
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Cross-calibration QA

e Visualize cross-calibration

solutions

e Need to create interaction

with pipeline

e |dentify failed

calibration solutions and

flag/rerun as
appropriate
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preflag T . continuum selfcal line

Here you can go through the different plots created by crosscal.

List of Observations
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Cross-calibration solution visualization

by Betsey Adams
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Cross-calibration QA

e Visualize cross-calibration

§
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solutions R B

e Need to create interaction

with pipeline
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Self-calibration QA

preflag crosscal continuum mMosaic apercal_log :Ip check OSA Gui List of Observations

Gain factors Phase

e Check selfcal images ; Gain factors Amplitude
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Self-calibration QA

preflag

crosscal continuum

Ifca mosaic apercal_log For help check OSA Guide List of Obhservations

This page will only have content after the selfcal QA: step has been performed.

e Check selfcal images

solutions SRR SR Seas | MO

e Need to create interaction ’ £ B S | = A i s gt
with pipeline
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Self-calibration QA
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Continuum images QA

preflag crosscal continuum selfcal line mosaic apercal_log or help check OSA Guide List of Observations

Here you can inspect for each beam the continuum image, PyBDSF diagnostic plots and the validation tol. The PyBDSF catalog is not accessible from this page, but can be found in
the QA directory as a csv table. Of course, all of this only exists for heams with a continuum image created hy the pipeline.
This page will only have content after the continuum QA step has been performed.

e Checkimages

e Continuum validation tool Beam 02
from Jordan Collier,
a d a pted Beam 06

Beam Q07

e Need to automate reporting
of statistics
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Continuum images QA

Beam Q0

® C h e C k i m a ges PyBDSF Diagnostic plots

image_rmf_00 fies image m® 00 _pyledsf caus_resid.fs

104
300 W'
° ° ° 1 = -
e Continuum validation tool s!
2 - T fmw >
o 3 104 z E 'E
from Jordan Collier, - -
adapted e
imace mf_00_pybdsf_gaus_mede fits imace_mf 00 _pykds” islard_mask qts
[ J =00 \ 20400 n B
e Needto automate reporting | . y
° ° é” . .‘;f (M g F 2900 . E
& DY A wk 4 15 &
of statistics ' ;
30 ' 28700
15h35m 3'2.2" 28 24m ey - v .;n Ascension

Faghr Ascension

Validation Toal

Robert Schulz
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Continuum images QA

e Checkimages

e Continuum validation tool
from Jordan Collier,
adapted

e Need to automate reporting
of statistics

AN
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crosscal sellcal line MosaIc apercal_log

For | ,._ heck OSA Guide

32m

~ 24'-'
Rizht Ascension

el -
Righi Ssue 189 13h38m

Validation Tool

List of Observations

APERTIF Continuum Data Validation Report

Observations
SBID Project Date Duration Field Centre Ceatral Frequency
(hours) (MHz)
2019-04-20T01:10:42.4 15:30:00,1524 +28:59.58 1408.83
Image

File: 'image_mf_00.fits'

IMAGE SIZE PIXEL SIZE Synthesised Beam Median ram.s. Image peak Image DR Source DK Local DR SKky Area

(pixels) (arcsec) (arcsec) (uJy) Jy) (deg?)
3073x3073 40 292x 11.1 35 .01 198 56 - 123 7-12 11.66
Catalogue

File: ‘wmuge_mf 00_pybdsf cvmp.asv'

Source Flux Number of Mullti- Sum of image flux Median in-band spectral Median inl/peak
Finder ‘Lvpe sources component Vs, index flux
(23.00) islands sum of catalogue
flux

Normaltest

Passed

Sourve

Counts
-
Ared”

Alexander Kutkin
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Continuum images QA

e Checkimages

e Continuum validation tool
from Jordan Collier,
adapted

e Need to automate reporting
of statistics

AN
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crosscal sellcal line MosaIc apercal_log For help check OSA Guide List of Observations
l‘liqil ,,,,,,, sior 15h38m 32m -3 24m o e
RIzht Ascenslon
Validation Tool
. . .
APERTIF Continuum Data Validation Report
Observations
SBID Project Date Duration Field Centre Ceatral Frequency
(hours) (MHz)
2019-04-20TO 1 10:42.4 15:30:00,1524 +28:59.58 1408.83
Image
File: 'image_mf_00.fits'
IMAGE SIZE PIXEL SIZE Synthesised Beam Median ram.s. Image peak Image DR Normaltest
{pixels) (arcsec) (arcsec) (uly) dy)
J073x3073 40 292x11.1 35 0.D1 195
Catalogue
File: ‘wmuge_mf 00_pybdsf cvmp.asv'
Source Flux Number of Mullti- Sum of image flux Median in-band spectral Median inl/peak Sourve
Finder ‘Lvpe sources component Vs, index flux Counts
(25.00) islands sum of catalogue Kred”
flux

Alexander Kutkin

ASTRON

Netherlands Institute for Radio Astronomy




Continuum images QA

e Checkimages

e Continuum validation tool
from Jordan Collier,

adapted

e Need to automate reporting

of statistics
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File Fdit View Insart Format Data Tools Add-ons Help | astedit wasyesterday at 400 PM
oo PW00% » S % 0 00123 anal >~ 10 - B I & i ¢ H ZEr Lo~y o My~ - A
k
A n C C F F G | ] K N N () F Q R S T | v w b Y z LU
OSA “taskiD Fleld Notes #F min max med 0 1 p. 3 4 § 6 7 8 g 10 11 12 12 14 18 6 7 1
Hetsay 130315126 1509460 G-but 3 26 126 63| 46 91 @2 49 59 B3I 63 73 M7 113 76 60 116 49 E5 71 41 49 4
Beisey Adams 180326001 $2148+31 1232 zlsoglled 22 42 304 T05|F F 61 F 61 8§ &3 F F F F F F: 34 8¢ 65 F F 75 14
He ey Hess 190326042 PM12C4+58 ncthingereawedy 22 33 112 49| 26 43 <46 F 3¢ 38 F F F F 42 F 12 4 49 F F 62 5
Trijs van dar Hul 190327001 £0001+29 11 33 2061 64104 43 86 F 35 33 46 138m™F 1138 a7 F M2 43 S2F §123 B0 S
Dan wlle Luceo 190327042 PA1426+50 18 39 257 72|F 50 227 5 F a8 107 F 77 ‘17 F 197 117 21 F F TF
Helga Denes 190328001 PA208+33 17 41 1369 69|F 56 323 S58F W@ F F 73 MBF 263 136 145 F F 405 F
Bjorn Acebah- 180328001 $2148+38 24 38 391 TIS5|F F F a7 87 F F F 391 132 F 63 113 F F 7CF 4% 5
Erwinde Biok 190329042 $1225+50 12 33 1421 955|F 5992574 63 BEF F 201 86 151 F 70 165 10985 254 GS F 4 5
Alexander Kutkin 199330001 £0003+41 18 34 289 93|F F F 78 83F F F 8¢ 209F 78 166 © 389 03F = 5
Marc Verheijen 190330042 PA1426+50 2 0 0 NUM
Raffaslla Morgar 190331001 £0220+29 15 a7 213 1MaqF 68 "S50F F  329F 453 158 F F 238 430 F 87 69 © 56
Weak 2
Betsey Adams 190409075 £2248+33 190409075 11 27 414 33 F 50 37 414 34 33 35 41 4¢ 24 A1 F 32 35 44 34 32 30 3
Alexander Kutkin 190409058 P1403+53 190409055 1 27 104 35JF 42 33F F M4F F 35 31F 30 40 04 57 32 38 37 6
Raffazlla Morgar 193410001 PMO155+33 190410007 2 0 0mMUM
Bjorn Acebahr 1904117001 $2246+38 190411001 2 0 o fNUh;
Varc Verheijen 190417047 S1415438 19011042 0 0  0MmUM
Ewinde Biok 180412001  MO141+33 180412001 0 0 OMUM
Helgz Denes 192413001 S2250441 190413001 9 0 OMNUM
Ke ley Hess 197413042 £1429436 190413042 9 0 OMUM
Danslle Lucers 190414001  MI135+33 190414001 9 0 OMUM
Week 1 ~in 0 OMUM S6 43 46 56 35 43 46 201 73 N7 37 B3 M2 45 49 BS BI 4B 5
max 42 Z961ANUM 104 5002 574 97 67 329 107 1353t 391 1136 42 263 430 10955 3589 93 5123 75 56
red 34 389/NUM 100 52 <50 B3 82015 63 453 851415 305 137.150f 905 @5 785 331 60 5
# failed 4 3 p q 4 3 6 6 3 3 7 3 D 3 4 o > 3
Weok 2 rin 0 omuM O 42 35 414 34 a3 35 41 35 a1l 31 30 32 35 44 32 32 30 3
rax 27 AM44MUM 0 50 37 414 34 44 35 41 44 34 31 30 40 04 57 34 38 37 6
med 0 O/MNUMINUM 48 38 414 3385 35 41 395 325 31 30 3I6 6835 505 33 35 I35 46

Summary of data quality
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Mosaicked continuum images QA

preflag crosscal continuum selfcal line apercal_log

cre you can imspect the confinuum image, .
this page, but can be found in the QA directory as a csv table,
This page will only have content after the mosaic was created and the mosaic QA step has been performed.

PyBDSF Diagnostic plots

Sam individual beam
. a e aS In IVI u a ea . 130419137_mosaic_image.fits 107 190419137 _mosaic_image_pybdsf_gaus_rasic fits

180419137_mosaic_image_pybdsf_mean fits
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Connection to SPARCS

o Use of continuum validation tool by S

Jordan Collier || .
« RFInder by Filippo Maccagni “

e« Want to adapt/incorporate SEFD
calculations from Javier Moldon

e Coderuns but notin Apercal context
(personal laptop)

8
e
c- -
3= -
A &
==l
2 B ||
MO X D D XD :
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o Calibrator field but should be blank

field (don't believe SEFD values)
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Connection to PHISCC

o Pathfinder HI Surveys Coordination Committee

HI surveys rely on continuum for calibration

Validating continuum is first step to validating line data

e Accurate continuum subtraction

e Connect HI QA - build on what SPARCS does
e Informal PHISCC QA working group to connect to SPARCS QA and expand to

spectral line
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Next steps

o Integrating QA into pipeline

e Have some internal QA (upcoming talk by Bjorn)

o Want to incorporate post-facto QA shown here, specifically cross-calibration and self-

calibration solutions

o Automate post-pipeline QA

o Extremely manual for SVC

e Running of scripts plus collection of output
o Polarization (and line) QA development
e Quicklook pipeline
o Development within SPARCS context
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