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STOA - Script Tracking for
Observational Astronomy

- Process management system

- Runs scripts on multiple sets of
data, each time with different
parameters and a different
environment (containerisation)

;
=
o, N N
18 4 )
i —d

- Collaboration features - can
flag and annotate data and
products
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Motivation

- Source matching between an
existing quasar catalogues
(e.g. Veron 2010) and the
ALMA archive observation log

- Want to find match known
sources with detections in
ALMA images using standard
source finders (SExtractor and
Aegean* initially)

- Several batch scripts
coalesced into a single
application

*https://github.com/PaulHancock/Aegean



Motivation

Find additional value In
already processed data

ABSTRACT

DO S u rveyS acrOS S m u Itl p I e We Em.ifr.f.;gjﬁlted ALMA ca.libr'atic-n observations to carry out a novel, wide and deep submm

survey data comprise a large number of tions of calibrator

fields in a vari 0 » and array configurations. Gathering together data acquired

h 1 d 1 t during multiple visits to man TA calibrators, it is possible to reach noise levels which allow the
arC |Ve p rOJ e C S detec of faint dusty, star-form ralaxies (DSFGs) over a significant area. In this paper we outline
our survey strategy and report the first results. We have analysed data for 69 calibrators, reaching
depths of ~ 25 pJybeam ! at sub-arcsec resolution. Adopting a conservative approach based on
> beo detections, we have found eight and 11 DSFGs in ALMA bands 6 and 7, respectively, with
flux densities Sy o = 0.2mJy. The faintest galaxies would have been missed by even the deepest
Herschel surveys. Our cumulative number counts | been det 1ed indepe tly at 870 um

= < and 1.2mm, from a sparse sampling of the astronomical sky, and are thus relatively free of cosmic

CO m p a.re Wlth O bse rvatl O n S at variance. The counts are lower than reported previously by a factor of at least 2x. Future analyses
will yield large, secure samples of DSFGs, with redshifts determined via detection of submm spectral

lines. Uniqu our strategy then allows morphological studies of very faint DSFGs — representative

other wavelengths not s o b, i (SMGe) — i ilds e
considered in initial project

Subject headings: galaxy evolution; submm galaxies; dust emission; number counts




Design

Command line written in
Python, with web interface
using Tornado

Run a process on multiple
targets, review targets (e.qg.

./2013.1.00535.5/science_goal.
X121_X28c/product FAILED
./2013.1.00745.5/science_goal.
X122_X3aa/product OK
./2013.1.00745.5/science_goal
X122_X3cl/product OK
./2013,1.00745.5/science_goal
X122_X3a6/product FAILED
./2013.1.00989.5/science_goal
20_X66/product FAILED
./2013,1.00989.5/science_goal
20_X68/product OK
./2013.1.00989.5/science_goal
20_X4c/product FAILED
./2013,1.00989.5/science_goal
20_X44/product OK
./2013.1.00989.5/science_goal
20_X5c/product FAILED
./2013,1.00989.5/science_goal
20_X48/product FAILED
./2013.1.00989.5/science_goal
20_X54/product FAILED
./2013.1.00989.5/science_goal
20_X568/product FAILED
./2013.1.00989.5/science_goal
20_X58/product FAILED
./2013.1.00989.5/science_goal
20_X64/product FAILED
./2013.1.01307.5/science_goal
X13b_X1la6/product FAILED
./2013.1.01329.5/science_goal
X12a_X22e/product OK
./2013.1.01329.5/science_goal
X12a_X22c/product FAILED
./2013.1.01329.5/science_goal
X12a_X228/product OK
./2013.1.01329.5/science_goal
X12a_X237/product OK
./2013.1.01329.5/science_goal
X12a_X235/product FAILED
./2013.1.01329.5/science_goal
X12a_X233/product FAILED
./2013.1.01329.5/science_goal
X12a_X231/product OK

uid___A@81_X121_X28a/group.uid___A®®1_X121_X28b/member.uid___A601_

uid___A@@1_X122_X3a8/group.uid___A@@1_X122_X3a%/member . uid___AGO1_

.uid___A@O1_X120_X5e/group.
.uid___A@01_X120_X66/group.
.uid___AGO1_X120_X4a/group.
.uid___A@01_X120_X42/group.
.uid___A@O1_X120_X5a/group.
.uid___A®01_X120_X46/group.
.uid___A@O1_X120_X52/group.
.uid___A@@1_X120_X4e/group.
.uid___AB01_X120_X56/group.
.uid___A@@1_X120_X62/group.
.uid___AB81_X13b_Xla4/group.
.uid___A@@1_X12a_X226/group.
.uid___A®@1_X12a_X226/group.
.uid___A@@1_X12a_X226/group.
.uid___A®@1_X12a_X22f/group.
.uid___A@@1_X12a_X22f/group.
.uid___A®@1_X12a_X22f/group.

.uid___A@@1_X12a_X22f/group.

uid___AB01_X120_X5f/member.

uid___A®01_X120_X67/member
uid___A001_X120_X4b/member
uid___A®01_X120_X43/member
uid___AG01_X120_X5b/member
uid___A®01_X120_X47/member
uid___AG01_X120_X53/member
uid___A@01_X120_X4f/member
uid___A801_X120_X57/member

uid___A001_X120_X63/member

uid___A@01_X12a_X227/member

cuid___A@@1_X122_X3bf/group.uid___A601_X122_X3cO/member.uid___AGO1_

.uid___A@01_X122_X3a4/group.uid___A001_X122_X3a5/member.uid___A001_

uid___A881_X1

.uid___A®81_X1
.uid___A061_X1
.uid___A®81_X1
.uid___A001_X1
.uid___A®81_X1
.uid___A001_X1
.uid___A®81_X1
.uid___A@81_X1
.uid___A®81_X1
uid___A@01_X13b_Xla5/member.uid___AB01_
uid___A@01_X12a_X227/member.uid___AG01_

uid___A0@1_X12a_X227/member.uid___A0O1_

.uid___A801_

uid___AG01_X12a_X230/member.uid___AGO1_
uid___AG01_X12a_X230/member.uid___AGO1_
uid___AB01_X12a_X230/member.uid___AG01_

uid___AG01_X12a_X230/member.uid___AB0O1_

./2012.1.00608.5/science_goal.uid___A@@2_X74fe5d_X25/group.uid___A002_X74fe5d_X26/member.uid___A

002_X74fe5d_X27/product 0K

Processed 74 folders with 35 successes and 39 failures

stoa> I



Indicates A uses B




Design

- Multiple users can work on the WebSockets
same data set

AGN39 CS AGN4B
#AGN39_CS_AGN4B.flux.fits
#AGN39 CS_AGN4B.image.pbcor.fits
#AGN39_CS_AGN48.image.pbcor.fits.raw.fits
#AGN39 CS5_AGN4B.image.pbcor.fits.raw.fits.mask.fits
AGN39 C5 AGNS51
#AGN39 CS _AGNS51.flux.fits
#AGN39 CS_AGNSl.image.pbcor.fits
#AGN39 CS_AGNS51.image.pbcor.fits.raw.fits
#AGN39 CS_AGNS1.image.pbcor.fits.raw.fits.mask.fits
ndistprof.txt

. Can flag data for others
Inspection, and add comments
(pending) shamiopblice iae e oi00 ohemett cin

#wuid  A001_X122_X43a.J1010_0200_ph.spwl3.fits
wuid_ A001_X122 X43a.J1010_0200_ph.spwl5.fits
wuid  RO001_X122 X43a.J1010 0200 _ph.spw9.fits
#suid __ A001 X122 X43a.J1058_0133 bp.spwll.fits
#uid  A001 X122 X43a.J1058 0133 bp.spwl3.fits
#uid _ A001 X122 X43a.J1058 0133 bp.spwl5.fits
#uid _ A001 X122 X43a.J1058 0133 bp.spw9.fits

V12

- Allows sharing of data tables
with local apps via SAMP




Design

cond ASTERICS-OBELl X Stoa @ appcg.ra.phy.ca

< C | @ localho
Stoa @ appcg.ra.phy.cam.ac.uk

Username:

Legin
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Input SQL here:

Go to:

Number

e

Write SQL here

/ (Type reset t

Query ?eéELECT * FROM AObje

UlD NUMBER
FIL ra

L dec
Image Image
FILETYPE Method
NAXIS1 peak_flux
NAXIS2 URI
( Add Columns ) ‘ Re

Use these to add or remove columns. Hold shift/

/6 ra dec Image Method 4]
1 334.209  [|0.380168 X 0.0
2 334.306  |0.447682 X 0.0
3 3347367  |0.124626 X 0.0
~
4 334.368 W? X 0.0
5 334.385 0.4918N X 0.0
[N
6 334.406  |0.173559 \x 0.0

Go to:

Go To Table

Number

| D ¢ ) C

Start

)

Previous

101

RA: 227.983, Dec: 4.13474

Links

Method: -FN
Date of Observation: 2014-07-18T02:30:08.304000

Shape Parameters
A: 0.73 +/- 0.03 B: 0.46 +/- 0.06 PA: -87.49 +/- 0.37

( view comments )

893 - 20.0"

876 - 20.0"




Metadata Construction

<project>
. Important metadata about Zoroup key="Products">
<group key="AGN39_CS_AGN51">

observations is not carried forward <file FILETYPE="correctedImage” NAXIS1="300" NAXIS2="300" NAXIS3="1"

. . BMAJ="0.00039497964912" BMIN="0.000282475451628" BPA="-81.8802185059"

Into ALMA Image prOdUCtS BTYPE="Intensity" OBJECT="CS_AGN51" CTYPE1l="RA-——SIN"
CRVAL1="149.955829167" CDELT1="-5.55555555556e-05" CRPIX1="151.0"
CUNIT1="deg" CTYPE2="DEC--SIN" CRVAL2="2.02806388889"
CDELT2="5.55555555556e-05" CRPIX2="151.0" CUNIT2="deg" CTYPE3="FREQ"

- In order to do batch work across e e oy e atr o Sty R
. DATE-0BS="2014-12-31T09:42:21.840000">AGN39_CS_AGN51. image.pbcor.fits</file>
r]EBtEEr()QJEBr]()lJE; Eir(:r1|\/€31 r]EBEBCj Ei <file FILETYPE="primaryBeam" NAXIS1="300" NAXIS2="300" NAXIS3="1" BMAJ=""
. BMIN="" BPA="" BTYPE="Intensity" OBJECT="CS_AGN51" CTYPE1l="RA-—-SIN"
ljr]lf()rrT] rT]EEtEichitEi fC)rrT]Eit CRVAL1="149.955829167" CDELT1="-5.55555555556e-05" CRPIX1="151.0"

CUNIT1="deqg" CTYPE2="DEC—SIN" CRVAL2="2.02806388889"
CDELT2="5.55555555556e—05" CRPIX2="151.0" CUNIT2="deg" CTYPE3="FREQ"
'l' Vs Oﬂt in ed in  CRVAL3="3.43494693736e+11" CDELT3="16015783495.4" CRPIX3="1.0" CUNIT3="Hz"
-t =/ s DATE-0BS="2014-12-31T09:42:21.840000'">AGN39_CS_AGN51. flux. fits</file>
</group>




Results

- 138 Images processed

- 351 sources passed through quality control




Results
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Red dots - ALMA sources, Blue crosses - Veron (2010) quasars
Circles - HWHM of observational hits
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Results

Continuum fluxes
correlate to
published 6cm
fluxes In Veron
catalogue

10°
Aegean flux

Mostly agree with ©
Inconsistenxb@tween

published fluxes (from
Trakhtenbrot et al.
2016)
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Reprocessing

- ALMA image products are heterogenous and
have iIncomplete metadata

- Product folders often don't include dirty images
- (needed for more advanced analysis)
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The Future...

=
E—
jupyter

- Integration with Jupyter Notebook
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Thanks for Listening




