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In the context of ALMA, QA stands for quality assurance. ALMA has four
phases of quality assurance:

QAO  Simple quality checks performed at the observatory as soon as the
data are acquired

QA1  Long-term monitoring of the performance of the observatory (not
specific to any project)

QA2 A complete quality assessment performed on the data after
completely calibrating and imaging the data

QA3 Re-assessment of data after they are delivered to users triggered
when someone discovers a previously-unidentified problem



In data downloaded from the archive, the ga directory contains the reports
produced from the QAO and QA2 processes. These files can be very
useful for understanding the data.

Data from older cycles will have been manually-calibrated. The quality
assurance data from these cycles will consist of the following:

 QAO report (*.ga@_report.pdf)

QA2 report (*.ga2_report.pdf)

« QA2 diagnostic files (*.png and *textfile. txt)

Data from more recent cycles will have been partially or completely
pipeline processed and include the following files:

* QAO report (*.ga@_report.pdf)

* QA2 report (*.ga2_report.pdf)

 WeblLog (*.weblog.tgz)



The QAO PDF provides a summary
of comments from the astronomer

i
Who acqulred the data. EaCh Project Code 2021.1.00499.5 SchedBlock PJ113921_a_03 TM2

QAD Rep

ExecBlock uid://A002/Xf396d6/X45bb ExecBlock Status SUCCESS
Lt & = QAO Status «  Pass Exec. Fraction 1.50
Execution Block (EB) will have its
Array 12 [m] Baselines 15m - 2617m
Antennas Antennas: 46 effective, 46 usable, 46 unflagged, 46 total. Expected for Cycle 9 : 43, minimum
own report e
] Band observed: 3. Highest recommended: 4-4

Weather PWV 4.15 mm; Wind 3.50 + Humidity 21.5 Pressure 493 55 h
Phase rms: 193.366 micro

QA0 comment No issues found in the data, except high Trx/Tsys on DAS2.

Versions of this document from s LTI e

4 ntenna
PHASECAL: An

No antennas e, rms limit

ea rI ie r C C I eS CO nta i n : St SO m e BANDPASS: WV cted baseline-based phase rms on bandpass: 11.8 degrees (109.4 microns) on 1000m
baselines
y J u Mean improvement in phase rms using WVRs: 2,94
rator: | 1058+0133 Flu 1 [ - 36
10

simple diagnostic plots. e
Versions from recent cycles contain
several new sets of diagnostic plots
as well as preview images.

These documents are most useful
for understanding whether any
problems were encountered during
the observations.




QAD+ results are only to be used as a guide to assess the data quality, and are not for scientific use.
QA0+ image and fluxes are obtained from an online reduction of the combined wideband continuum
spectral windows (using mfs TCLEAN in CASA), with no bandpass or Tsys calibration, nor removal of
potential line contamination. Fluxes are only approximate.

‘QAO0+ EB' is the result from only the current EB. "QA0+ concat’ is the result from concatenating all EBs
up to the current one.

The QAO+ section shows some

very quick (but very rough) images -
produced from the data soon after

the observations were performed

Beam X Beam PA -17.66°

Xoff 0.007 Yoff 0.004 (arcsec from phase centre)
as well as some measurements
. Peak 28.255 m)y Integrated 29.343 mjy RMS 0.217 mjy
from those images
1 Beam PA R=0.5 -17.28° RMS R=0.5 0.217 mJy
Beam X R=2.0 ' Beam Y R=2.0 0.56"
Beam PA R=2.0 RMS R=2.0 0.316 m)y
s - Beam X R=-0.5 428" Beam Y R=-0.5 0.287"
While these images and data are
useful for providing a preliminary o
Bandpass Bandpass RMS Top 10.598

view of the resu|ts, they may be (553,757, 108, 0731 rdress, 120.0,40.0. 800, 1200) seconds
iInaccurate compared to what is in
the WebLogs.




The QAO+ section shows some
very quick (but very rough) images
produced from the data soon after
the observations were performed
as well as some measurements
from those images.

While these images and data are
useful for providing a preliminary
view of the results, they may be
iInaccurate compared to what is in
the WebLogs.




The QAO+ EB section contains the
Images created using just one
Execution Block (EB).

The QAO+ concat section contains
Images based on combining the
data from this EB with previously-
executed EBs (if they exist).
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QA2 Report

Project information

Name Probing Gas, Dust, Stars, and Star Formation Activity down to 100-pc Scales using Strong
Gravitational Lensing
Code 2021.1.00499.5
Pl Patrick Kamieneski
Organization Department of Astronomy, Massachusetts at Amherst, University of
. Co-Is 0. Cooper, B. Frye, K. Harrington, |. Lowenthal, A. Vishwas, Q. Wang, M. Yun
The QA2 PDF includes some
Name Member OUS (P|113921.7)
t th d t u QA2 Status +Pass
comments on tne data processing Mormber OUS Status 1D uid/A00LX1S6XTa1
SchedBlock name PJ113921_a_03_TM2
[ (] SchedBlock UID A001/X158f/X782
and summary information about the
Mode Standard
Band ALMA_RE_03

Repr.Freq. (sky) 89.63 [GHz]

observations. pecimisae Mo

Other SBs in this Group

0US (Member OUS PJ113921 3 ( 'A001/X158f/X79f)
Status ID in brackets):

Execution count 1.50 of 1 expected

The last few pages of the document

CASA version: 6 7, Pipeline version 2021.2

include standard instructions sent

Calibration issues: None

to all users.

General info:

This dataset has been checked for the alled "renormalization issue”. A d d description about this issue,
and how the renormalization process is carried out, can be found at the following link:
Ihelp.almascience.org/kb/articles/what-are-the-amplitude-calibration-issues-caused-by-alma-s-normalization-strategy

" .
I h e fl rSt a rt Of th e Se Ct I O n u n d e r The requirement of rescaling due to any astronomical lines detected in this dataset has been evaluated and the largest
escaling value has been estimated to be 1.002,

8 yed in the table in the hifa orm task of the delivered weblog. The effect of rescaling is a channel-dependent
increase of the line flux, which is largest in the brightest channels.

nr: "
I n a CO I l I I l Ie nt I I I a e is not an increase in flux-scale uncertainty, but a flux offset correction. When comparing such an offset to the nominal
absolute flux accuracy,

which is in Bands 3, 4 & 5 and increasing to 20% in Bands 9 & 10, it is concluded that offsets up to 2% are considered
negligible.

. .
u Sefu I to read I n Case SOI I Ieth I n g Since the rescaling factor is below this threshold, this dataset has not been corrected for the above issue.

Itis recommended that the Pl carefully assess the results on the hif_findcont weblog page, and in the "line-free momen

. . )
images on the cube imaging weblog page.

went wrong wi e observations.
This is a line project, thus QA2 was performed on the Aggregate Continuum and the Pl specified representative spectral
window.
The RMS and beam size meet the Pl requested performance parameters,
therefore, this scheduling block has been deemed a QA2 PASS.

Aggregate Continuum -
Image name: uid___A001_X158f X7a1.836_0. PJ113921.7__ scispwi17_21_23 25.contliter1.image.tt0




The WebLog contains most of the useful diagnostic information from the
QA2 process.

This is produced by the ALMA pipeline as the data are being calibrated
and imaged.

The calibration part of the pipeline will calibrate the following in the
visibility data:

« Phase versus frequency

Amplitude versus frequency

Phase versus time

Amplitude versus time

The imaging pipeline produces the following:
* Image cubes

« Continuum flux images for each spw

« Aggregate continuum image for all spws



The WebLog is typically distributed as a set of html files in a tgz file that
needs to be uncompressed before the files can be viewed.

When the files are unpacked, they will all be in a directory beginning with

pipeline. The WebLogs files will be within a sudirectory starting with
html.



Most web browsers may not open the WeblLogs correctly because of
Issues with their security settings.

The current recommendation is to use the following steps to open a
WebLog:

1. In aterminal, go to the pipeline*/html directory with the WebLog.
2. Start CASA in pipeline mode using the - -pipeline option.
3. Atthe CASA prompt, type h weblog().

4. Copy the url printed by this command into the address bar of a web
browser.



The main index (or Home) page provides an overview of the observations.
The page has three tabs at the top. The Home tab is currently displayed.

Clicking on a measurement set in the bottom table leads to a page with
more detailed information about those data.

@ 2021.1.00499.5 - Home x +
& C @ O files//D:/pipeline/html/t1-1.ntml

RS
AHome  ByTopic  ByTask 2021.1.004:
:.Ukl

Observation Overview Pipeline Summary

Project uid://A001/X1525/X705 Pipeline Version 2021.2.0.128 (documentation)

Principal Investigator pkamieneski CASA Version 6.2.1.7 (environment)

0OUS Status Entity id uid://A001/X158fXTa1 IERSeop2000 Version 0001.0153 (last date: 2021-10-10 00:00:00)

Observation Start 2021-12-04 12:23:08 UTC IERSpredict Version 0623.0662 (last date: 2022-03-04 00:00:00)

Observation End 2021-12-04 13:23:12 UTC Pipeline Start 2021-12-06 15:32:10 UTC

Execution Duration 5:54:43

Observation Summary

Time (UTC) Baseline Length
Measurement Set Receivers Num Antennas Start End On Target Min Max

Observing Unit Set Status: vid://A001/X158f(X7a1 Scheduling Block ID: uid://A001/X158fX782 Scheduling Block Name: PJ113921_a_03_TM2

Session: session_1

uid___A002_Xf396d6_X45bb.ms ALMA Band 3 2021-12-04 12:23:08 2021-12-04 13:23:12 2.6 km 7494 m 13.2GB
MS dates not fully covered by IERSeop2000. CASA will use IERSpredict

uid___A002_Xf396d6_X: ALMA Band 3 2021-12-04 12:32:20 2021-12-04 13:22:31 26 km 7494 m

MS dates not fully covered by IERSeop2000. CASA will use IERSpredict




The overview page lists a lot of basic information about the observations
themselves.

@ 2021.1.00499.5 - Session Data Details X +

« > C @ Oy filey///D:/pipeline/ntml/t2-1.htmi?sidebar=sidebar_uid__A002_Xf396d6_X45bb_mséisubpage=t2-1_details.ntm| En] ﬁ

# Home By Topic By Task 20211.00499 5
:.UAA

Session: session_1

pep— Overview of 'uid___A002_Xf396d6_X45bb.ms'

Observation Execution Time

Start Time 2021-12-04 12:23.08 B
End Time 2021-12-04 13:23:12

L]
Total Time on Source 0:55:15

Total Time on Science Target 0:41:25
Intent vs Time
Track scan intent vs time Field vs Time
LISTOBS OUTPUT

Track observed field vs time

Spatial Setup Spectral Setup
Science Targets PJ13921.T All Bands "ALMA Band 3" and WVR'

Calibrators J1058+0133, J1148+1840" and J1150+2417 Science Bands ‘ALMA Band ¥

Antenna Setup Sky Setup

Min Baseline Min Elevation 36.99 degrees

Max Baseline Max Elevation 54.03 degrees
Number of Baselines

Number of Antennas 46

Antenna Diameters 46 of 12 m

Weather

l_ADG KI30648, Kb s, i _ADDD, XT38 A4St




The listobs output button displays a text file with summary information
about the sequence of observations, the fields, the spectral windows, and
the antennas. Versions of this file can also be created using the 1istobs
command in CASA.

@ 2021.1.00499.5 - Session Data Details X ar
C @ Oy filey///D:/pipeline/ntml/t2-1.htmi?sidebar=sidebar_uid__A002_Xf396d6_X45bb_mséisubpage=listobs.txt

A Home  ByTopic  ByTask

uid___AD02_Xf396d6_X: ns

uid___AD02_}f396d6_X45bb_target. ms I IStObS tXt

easurementset Name: /mnt/jacsco/data/pipeproc/dataproc/2ezi1.1.8e499.5_2021 12 @6T14 48 15.733/50Us_uid_ Aeel x158f_x79d 3 "} 281_) "} i id__ meez_xf3gede_xasbb.ms Ms version 2

pkamieneski Project: uld://Agel/X1525/X7e5

Data records: 54467388 Total elapsed time = 3884.86 seconds

Observed from e4-Dec-2021/12:23:08.2 to  @4-Dec-2021/13:23:12.8 (UTC)

GbservationIn
Date FldId FieldName nRows Spr nterval(s)  ScanIntent
@ 71958+0133 724730 [8,1,2,3,4,5,6,7,8,9,10,11,12] [0.016, 8.816, 0.816, 8.816, 1.15, 2.82, 1.81, 2.62, 1.91, 2.82, 1.81, 2.82, 1.81] [CALIBRATE_POINTINGHON_SOURCE,CALIBRATE_WVROM_SOURCE]
e J1e58+0133 [2,13,12,15,16,17,18,19,20,21,22,23,22] [1.15, @.215, ©.016, ©.916, .15, ©.576, ©.576, ©.576, B.576, @.576, B.576, 0.576, ©.576] [CALT MOSPHERE#AMBIENT, CALIBRA
I0SPHERE#HOT, CALTBRATE_ATHOSPHEREXOFF_SOURCE, CALTBRATE_WVR#AMBIENT,CALTERA T, CALTERATE_WVR#OFF_SOURCE]
12:24:47.2 - 12:29:50.4 3 @ 71058+0133 5603098 [4,13,14,15,15,17,18,21,22,23,24,25,26] [1.15, 8.815, 8.815, 0.816, ©.816, 6.85, 1.81, 6.85, 1.81, 6.85, 1.81, 6.85, 1.81]
R#ON_SOURCE ]
12:38:10.9 - 12:31:08.2 1 2115042417 [0,1,2,3,4,5,6,7,8,9,10,11,12] [@.016, 8.816, 0.016, 0.€16, 1.15, 2.02, 1.21, 2.2, 1.91, 2.82, 1.0, 2.82, 1.81] [CALIBRATE_PO] RCE, C REON_SOURCE]

2:31:17.8 - 12:31 2 11148+1842 see3s2 [4,13,14,15,16,17,18,21,22,23,24,25,26] [1.15, @.e16, ©.816, @.016, °.215, 6.85, 1.81, 6.@5, 1.1, 6.85, 1.01, .85, 1.21] [CALIBR: ’ I RHON_S

2:31:58.1 - 12:32:15.3 [ 3 PI113921.7 321172 [%,13,14,15,16,17,18,19,28,21,22,23,24] [1.15, 8.816, 6.816, 9.916, 0.816, 0.576, 9.576, 8.576, B.576, 0.576, 8.576, 8.576, 8.575] [CALIBRATE_A MBIENT, CALTERA

SPHERE#HOT , CALTBRATE_ATMOSPHERE#OFF_SOURCE, CALTERAT NT, CALIBRATE _WVR#HOT, CALIBRATE_WVREOFF_SOURCE]

12:32:20.8 - 12:37:23.1 7 3 PI113921.7 5803098 [4,13,14,15,16,17,18,21,22,23,24,25,26] [1.15, 8.816, 0.816, 0.616, 8.815, 6.85, 1.81, 6.85, 1.81, 6.85, 1.91, 6.85, 1.81] [OBSERVE_TARGETON_SOURCE]
2:37:36.8 - 12:38:07.4 8 2 71148+1848 508296 [4,13,14,15,16,17,18,21,22,23,24,25,26] [1.15, 8.81, 0.816, 9.916, 0.815, 6.85, 1.81, 6.85, 1.1, 6.5, 1.61, 6.5, 1.81] [CALTBRATE_PHASE#ON_SOURCE,CALTBRATE

2:38:17.1 - 12:43:19.9 9 5803052 [4,13,14,15,16,17,18,21,22, [1.15, @.616, 8.816, .91, 8.816, £.85, 1.81, £.85, 1.81, 6.85, 1.81, 6.85, 1.81] [OBSERVE_TARGET#ON_SOURCE]

2:43:35.0 - 12:44:05.4 10 see296 [4,13,14,15,16,17,18,21,22,23,24,25,26] [1.15, @.016, ©.816, 0.916, ©.916, 6.65, 1.1, 6.85, 1.81, 6.5, 1.01, 6.05, 1.81] [CALIBRATE_PHASEHON_SOURCE,CALTI

3 PI113921.7 321172 [4,13,18,15,16,17,18,19,20,21,22,23,24] [1.15, 8.816, 0.016, ©.916, 0.916, 0.576, ©.576, ©.576, 0.576, 0.576, ©.576, 8.576, ©.576] [CALIBRATE_ATMOSPHERE#AMBIENT,CA
SPHERE#OFF_SOURCE , CALIBRATE_WVR#AMBIENT , CALIBRATE_WVR#HOT, CALIBRATE_WVR#OFF_SOURCE]
3 PI113921.7 see3e52 [4,13,14,15,16,17,18,21,22,23,24,25,26] [1.15, @.816, €.816, ©.916, €.816, 6.85, 1.81, 6.85, 1.91, 6.95, 1.91, .85, 1.81] [OBSERVE_TARGETOM_SOURCE]

2:49:55.2 - 12:50:2| 11148+1848 see3s2 [4,13,14,15,16,17,18,21,22,23,24,25,26] [1.15, @.e16, ©.016, ©.016, °.015, £.85, 1.81, 6.85, 1.1, 6.85, 1.01, .85, 1.B1] [CALIBRATE_PHASEWON_SOURCE,

12:58:35.5 - 12:55:38.7 2 P3113921.7 5803098 [4,13,14,15,16,17,18,21,22,23,24,25,26] [1.15, 8.816, 0.816, 0.616, 8.815, 6.85, 1.81, 6.85, 1.81, 6.95, 1.91, 6.85, 1.81] [OBSERVE_TARGETON_SOURCE]

12:55:53.5 - 12:56:23.8 15 J1148+1848 500296 [2,13,14,15,16,17,18,21,22,23,24,25,26] [1.15, @.e1s, ©.616, ©.016, .01, 6.85, 1.1, 6.5, 1.1, 6.85, 1.01, .85, 1.81] [CALIBRATE_PHASE#ON_SOURCE,CALII

2:56:33.8 - 12:56:50.1 16 3 PI113921.7 321172 [4,13,14,15,16,17,18,19,20,21,22,23,24] [1.15, 8.816, 0.816, 9.916, 8.815, B.576, 8.576, 8.576, 8.576, 8.576, 8.576, 8.576, 8.576] [C IOSPHERE#AMBTENT, CALTBRA
I0SPHERE#HOT , CALTER? MOSPHERE#OFF_SOURCE , CALIBRATE IBIENT,, CALIBRATE_WVR#HOT, CALIBRATE_WVR#OFF_SOURCE]
2:56:58.8 - 13:02:81.1 17 3 PI113921.7 5803098 [4,13,14,15,16,17,18,21,22,23,24,25,26] [1.15, 8.816, 0.816, 0.016, 0.815, 6.85, 1.81, 6.85, 1.81, 6.85, 1.81, 6.85, 1.81] [OBSERVE_TARGET#ON_SOURCE]

13:02:14.8 - 13:02:45.5 18 2 11148+1828 21,22 0.015, .05, 1.81] [CALIBRATE_PHASEHON_SOURCE, CALTBRATE




The intent versus time plot shows the sequence of the observations as well
as the purpose of those observations. Some observations have multiple
purposes.

bar_uid___A002_ =12-1_details.html|

Measurement set: uid___A002_Xf396d6_X45bb.ms - Start time:2021-12-04T12:23:08 End time:2021-12-04T13:23:12

POLLEAKAGE

POLANGLE

POLARIZATION

WVR

SIDEBAND

POINTING

ATMOSPHERE

AMPLITUDE

BANDPASS

CHECK

PHASE

REFERENCE

SCIENCE




The field versus time plot is similar except that the y-axis indicates the field
ID. In this case, O is field for the bandpass calibrator, 1 is the field for the
phase calibrator, and 2 is the field for the science target (Z CMa).




The antenna setup page shows the location of the antennas and the
resulting uv coverage (which is related to the final angular resolution and
maximum recoverable scale of the data).

@ 2021.1.00499.5 - Session Data Details X +
& C @ ) filey///D:/pipeline/ntml/t2-1.htmi?sidebar=sidebar_uid__A002_Xf396d6_X45bb_mséisubpage=t2-2-3.ntm| (En] ﬁ

\‘}‘_ A Home By Topic By Task 2021 1.00499.5
:.Ukl
Session: session_1

002_Xf396d

Py — Antenna Setup Details

Antennas Baselines

Antenna Positions UV coverage

Posiions for id_ADO2 3119448 ¥4Sh ms
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Antenna Position Antenna Position UV Coverage

Plot antenna latitude vs antenna longitude Polar-logarithmic plot of antenna positions. UV coverage plot for TARGET field "PJ113921.7" (#3). spw 25

Antenna Details

Offset from Array Centre
Diameter Longitude Latitude
12.0 1471 m -105.3 m
120 385m 7752 m
12.0 320m -706.8 m
120 -630.9 m 4925 m
12.0 375m 6146 m

12.0 -78.0m 8827 m




The sky setup shows the elevation and azimuth of the fields during the
observations. The beam for sources observed at low elevations (<45°)
could appear elongated. Calibration problems may occur if the phase
calibrator and science target are too far apart (>10°).

0O file:///D:/pipeline/html/t2-1.htmI?sidebar=sidebar_uid__A002_Xf396d6_X45bb_ms&isubpage=t2-2-4.htm|

ic By Task

Sky Setup Details

Elevation vs. Azimuth Elevation vs. Time UV coverage

UV Coverage

UV coverage plot for TARGET field "PJ113921.7" (#3). spw 25

Solar Elevation vs. Time

002, x119648 4500 s

MR =




The By Topic page lists warnings that were produced by the pipeline along
with grades for those warnings and tables showing the amount of data
flagged for each antenna in each field. This page is more important for
reviewing the quality of the data.

@ 2021.1.00499.5 - Topic Summary x +

& C @ O files///D:/pipelineshtml/t1-3.ntml

. AHome  ByTopic  ByTask 202110
o
ey

Warnings and Errors
Stage Task Type Message

hifa_tsysflag Warning  uid___A002_Xf396d6 - for intent AMPLITUDE (field 0: J1058+0133) and spw 23, the fallowing antennas are fully flagged: DA52
hifa_tsysflag Warning  uid___A002_Xf396d6_x - for intent BANDPASS (field 0: J1058+0133) and spw 23, the following antennas are fully flagged: DA52
hifa_tsysflag Narning  uid___A002_) - the following antennas are moved to the end of the refant list because they are fully flagged for one or more Tsys spws, in one or mare fields with intent "BANDPASS", "PHASE", and/or "AMPLITUDE": DA52
hif_lowgainflag Waming  uid__ A002 - the following antennas are moved to the end of the refant list because they are fully flagged for one or more spws: DAS2
hifa_bandpassflag Waming  uid__AD02_Xf396d6_X: - for intent BANDPASS (field J1058+0133) and spw 17, the following antennas are fully flagged: PMO01
hifa_bandpassflag Warning  uid__ AQ02 Xf396d6 ) - for intent BANDPASS (field J1058+0133) and spw 21, the following antennas are fully flagged: DV08

hifa_bandpassflag Warning  uid___A002_Xf396d6 ) - for intent BANDPASS (field J10568+0133) and spw the following antennas are fully flagged: PM01

hifa_bandpassflag Waming  uid___AD02_Xf39 - the following antennas are moved to the end of the refant list because they are fully flagged for one or more spws. in one or more fields with intents among BANDPASS: PM01 and DV08

Tasks by Topic
Topic Lowest Scoring Task Min Score

Data Sets 24 hifa_imageprecheck: ImagePreCheck Beam within range using non-default robust

Calibration 13. hifa_bandpass: Phase-up bandpass calibration

Flagging 7. hifa_tsysflag: Flag Tsys calibration

Imaging 34 hif_makeimages: Make targst per-spw continuum images

Miscellaneous 5. hif_refant: Select reference antennas

Flagging Summaries

uid___A002_Xf398d6_X45bb.ms

Flagging percentages for Source name: J1058+0133, Intents: AMPLITUDE, ATMOSPHERE . BANDPASS POINTING WVR
spw | DA4d DA42 = DA43  DA4S  DA46 DA4S DA  DAS0 DAY DA52 DA54  DAS5  DA56  DA53  DA59  DAGD  DAG1 DAG2 =~ DAG3  DAG5  DVO1  DVO2  DVO3 pvor Dvos DVOS  DVi0 DV Dviz DV
36007 38907 38907 36507 3BHO7 3BH07 36507 36907 38607 38342 36007 3607 38907 3I6O07 3BH07 3IAH07 3I6H07 36907 38907 36S07 36907 38H07  3IEH0T 38.907 38907 38907 38507 36907 36907 38907 36007

35507 36807 30907 36.807 36.807 30907 36507 36907 30.907 32347  36.907 36.807 30507 36807 30.807 38507 36807 30.907 33507 36907 36907 33.907 36.507 38,507 38.907 - 38907 36807 36.907 30507 36.807




The By Task page lists each of the calibration and imaging steps that were
applied in the pipeline. Not all of these steps need to be checked. Many
of these have diagnostic information primarily used for quality assessment

@ 2021.1.00499.5 - Task Summaries X ar

& C @ O files///D:/pipeline/html/t1-4.ntml EO

# Home By Topic By Task 2021 1.004
}'wn

Task Summaries

Task QA Score Durati

1. hifa_importdata: Register measurement sets with the pipeline . 0:13:08

2 hifa_flagdata: ALMA deterministic flagging 1 0:42:48

hifa_fluxcalflag: Flag spectral features in solar system flux calibrators I 0:00:03

hif_rawflagchans: Flag channels in raw data I 0:04:18

5. hif_refant: Select reference antennas I 0:00:12

6. h_tsyscal- Calculate Tsys calibration I 0:07:38

O 7. hifa_tsysflag: Flag Tsys calibration u 0:09:05

8. hifa_antpos: Carrect for antenna position offsets 1 0:00:03

9. hifa_wvrgcalflag: Calculate and flag WVR calibration 1 0:17:32

© 10. hif_lowgainflag: Flag antennas with low gain 1 0:05:35

11. hif_setmodels: Set calibrator model visibilities d 0:05:50

© 12. hifa_bandpassflag: Phase-up bandpass calibration and flagging ! 0:20:04

13. hifa_bandpass: Phase-up bandpass calibration 0:15:21

14 hifa_spwphaseup: Spw phase offsets calibration 0:00:28

16. hifa_gfluxscaleflag: Phasad-up flux scale calibration + flagging ] 0-08:55

16. hifa_gfluxscale: Transfer fluxscale fram amplitude calibrator 1 0:10:11

17. hifa_timegaincal: Gain calibration 1 0:22:26

18. hifa_targetflag: Target outlier flagging I 01121

19. hif_applycal: Apply calibrations fram context I 0:35:17




hifa_tsysflag: This step includes plots of the T, . data (used to correct
amplitudes) as a function of frequency. It is useful to check these plots to
understand the atmospheric transmission. Spectral features in these data
could potentially reappear in the final spectra of the science targets.
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Tasks in execution order

1. hifa_importdata

3 hia fagdte 7. Flag Tsys calibration

3. hifa_fluxcalflag

4 hif_rawflagchans

. Task notifications
5. hif_refant

6 h_tsyscal Warning! uid__ ) Xf396d6_X45bb.ms - for intent AMPLITUDE (field 0: J1058+0133) and spw 23, the following antennas are fully flagged: DAS2

3 hifa ant Warning! uid___ )_Xf396d6_X45bb.ms - for intent BANDPASS (field 0: J1058+0133) and spw 23, the following antennas are fully flagged: DA52
hifa_antpos

9. hifa_wwrgcalfiag Warning! uid___ Xf396d6_X45bb.ms - the following antennas are moved to the end of the refant list because they are fully flagged for one or more Tsys spws, in one or more fields with intent "BANDPASS", "PHASE", and/or "AMPLITUDE"

10. hif_lowgainflag

1. hif_setmodels Contents

12. hifa_bandpassfiag
« Reference antenna update
13. hifa_band
i bandpass ® Tsys after flagging

14. hifa_spwphaseup = Flagged data summary

15. hifa_gfluxscaleflag = Flag step details
16. hifa_gfluxscale manual
17. hifa_timegaincal nmedian
18. hifa_targetflag denvative
edgechans
19. hif_applycal feldehane
20. hif_makeimlist (cals) birdies

21. hif_makeimages (cals) toomany

22 hif_makeimlist (checksrc)
23 hif_makeimages (checksrc) Reference Aﬂtenna Update

24 hifa_imageprecheck For the measurement set(s) listed below, the reference antenna list was updated due to significant flagging (antennas moved to end and/or removed). See warnings in task notifications for details. Shown below are the updated reference antenna lists. anly for those

25_ hif_checkproductsize measurement sets where it was modified

26. hifa_renorm

27 hifa_exportdata Measurement Set Reference Antennas (Highest to Lowest)
28. hif_mstransform uid__ AQ02 Xf396d6 _X45bb.ms DA43, DV0B, DV03, DV02, DV04, DVO1, DAGO, DASS, DV21, DA46, DA42, DV25, DAB2, DAS4, DABS, DV20, DA41, DAS1, PM02, DASY, DV09, DA48, DV18, DV22, DV17, DV11, DASE, DV23, DAG1, DV16, DV14, DV13, DV05,
29. hifa_flagtargets DAA49, DV10, DV08, PMO3, DA45, DAS0, DV19, PMO1, DV12, DASS, DAG3, DVO7, DAS2

30. hif_makeimlist (mfs)
Updated reference antenna selection per measurement set. Antennas are listed in order of highest to lowest priority
31. hif_findcont

o ot Tsys Vs frequency after flagging

22 Lif




hifa_tsysflag: This step includes plots of the T, ¢ data (used to correct
amplitudes) as a function of frequency. It is useful to check these plots to
understand the atmospheric transmission. Spectral features in these data
could potentially reappear in the final spectra of the science targets.
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Tasks in execution order For the measurement set(s) listed below, the reference antenna list was updated due to significant flagging (antennas moved to end and/or removed). See warnings in task notifications for details. Shown below are the updated reference antenna lists, only for those
1. hifz ridat measurement sets where it was modified
hifa_importdata

2 hifa_flagdata Measurement Set Reference Antennas (Highest to Lowest)

3. hifa_fluxcalflag
uid___AD02_Xf396d6_X45bb.ms DA43, DVO6, DV03, DV02, DV04, DVO1, DAGD, DASS, DV21, DA46, DA42, DV25, DAG2, DAS4, DABS, DV20, DA41, DAS1, PM02, DASS, DV09, DA48, DV18, DV22, DVA7, DV11, DAS6, DV23, DAG1. DV16, DV14, DV13, DV05
DA43, DV10, DVO0B. PMO3, DA45, DAS0, DV19, PMO1, DV12, DAS5, DAG3, DVO7, DAS2

4 hif_rawflagchans
5. hif_refant

6. h_tsyscal Updated reference antenna selection per measurement set. Antennas are listed in order of highest to lowest priority.

8. hifa_antpos Tsys VS frequency after flagging

9 hifa v
9. hifa_wngcalilag Plots of time-averaged T vs frequency, colored by antenna

10. hif_lowgainflag
uid__ A002_Xf396d6_X45bb.ms
11 hif_setmodels
12. hifa_bandpassfiag
13 hifa_bandpass
14. hifa_spwphaseup
15. hifa_gfluxscaleflag
16. hifa_gfluxscale
17. hifa_timegaincal
18 hifa_targetflag s e e T -
19. hif_applycal Tays SPW 17 Tsys spw 21 Tsys spw 23 Tsys spw 19
20. hif_makeimist (cals) Science spw 17 Science spw 21 Science spw 23 Science spw 25
21. hif_makeimages (cals)
22 hif_makeimlist (checksrc)
23 hif_makeimages (checksrc)

24 hifa_imageprecheck 2] Flagging StepS

25_ hif_checkproductsize
Measurement Set manual i ivati birdies toomany

26. hifa_renorm

27 hifa_exportdata uid___AQ002_Xf396d6_X45bb.ms.h_tsyscal.s6_1.tsyscal.tbl 4 v L4

28. hif_mstransform

29. hifa_flagtargets Flagged data Summary

30 hif keimlist (mfs)
o PiLmakemist {mis Table: uid__ A002_Xf396d6_X45bb.ms. h_tsyscal s6_1 tsyscal ol
31. hif_findcont

32. hif_uvcontfit Flagging Step
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hifa_tsysflag: This step includes plots of the T, ¢ data (used to correct
amplitudes) as a function of frequency. It is useful to check these plots to
understand the atmospheric transmission. Spectral features in these data
could potentially reappear in the final spectra of the science targets.

x|+

0O file:///D:/pipeline/html/t2-4m.htmi?sidebar=sidebar_stage7&ms=all&subpage=t2-4m_details.html#pipeline-20211206T153210/html/stage7 /tsys-uid__ A002_Xf396d6_X45bb.ms.html-1

uid__A002 Xf396d6 X4
UT 12:22:1012:31:521

bb.ms.h_tsyscal.s6_1.tsyscal.tbl
812:56:26?3:08:45‘13:2{:02

spwl7, fields 0,3:J1058+0133,P)113921.7

[ 5
21274:0:

TOPO LSB Frequency (GHz)
uid___A002_Xf396d6_X45bb.ms ObsDate=2021-12-04 plotbandpass v1.102 = 2018/01/21 14:45:41




hifa_bandpass: Corrections for the phase and amplitude versus frequency
are derived in this step.
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Tasks in execution order

1. hifa_importdata

3 hia fagdte 13. Bandpass Calibration

3. hifa_fluxcalflag
4 hif_rawflagehans This task creates bandpass solutions for each measurement set
5. hif_refant

5 h_tsyscal Results

7. hifa_tsysf
e teystEg Phase-up on bandpass calibrator

8. hifa_antpos

9. hifa_wvrgcalfiag Phase-up Solution Parameters

10. hif_lowgainflag Measurement Set Type Interval Min Baselines per Antenna Min SNR Phase.up Bandwidth
11 hif_setmodels

12. hifa_bandpassflag uid___A002_Xf396d6_X45bb.ms Phase only Per integration (6.05s) 3.0

ed calibrations and parameters used for phase-up calibration
haseup

15. hifa_gfluxscaleflag Bandpass calibration
16. hifa_gfluxscale

Solution P " Annicd T
17. hifa_timegaincal olution Farameters pplied To

18. hifa_targetflag Measurement Set Type Interval Scan Intent Spectral Windows Calibration Table
19. hif_applycal

. uid__A002_Xf396d6_X45bb ms Channel inf 15 625000MHz{1 Och) ALL 17 uid___AQ002_XF396d6_X4Ebb.ms hifa_bandpass_s13_3.spw17_21_23_25 channel solintinf bcal thl
20. hif_makeimlist (cals)

21. hif_makeimages (cals) 2
22 hif_makeimlist (checksrc)

23
23 hif_makeimages (checksrc)

24 hifa_imageprecheck inf,3.906250MHz(1.0ch) 25
25_ hif_checkproductsize

Parameters used for bandpass calibration
26. hifa_renorm

27 hifa_exportdata

Plots

29. hifa_flagtargets Plots show the bandpass correction applied to the target source. The first two plots show amplitude vs frequency; one for the refersnce antenna and one for a typical antenna, identified the antenna with mode score. The third plot shows phase vs frequency for the

30. hif_makeimlist (mfs) typical antenna

28. hif_mstransform

31. hif_findcont Click the summary plots to enlarge them, or the plot title to see see detailed plots per spectral window and antenna
32 hi_veontfit uid___ADD2_Xf396d6_X45bb ms
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The plots of these quantities versus fr

guency should be smooth. Any

strong spikes or dips in the data could create false spectral lines in the final
Image cubes.
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Tasks in execution order
1. hifa_importdata
2. hifa_flagdata
3. hifa_fluxcalflag
4 hif_rawflagchans
5. hif_refant
6 h_tsyscal
7. hifa_tsysflag
8. hifa_antpos
9. hifa_wwrgcalflag
10. hif_lowgainflag
11 hif_setmodels
12. hifa_bandpassfiag
. hifa_bandpass
haseup
15. hifa_gfluxscaleflag
16. hifa_gfluxscale
17. hifa_timegaincal
18. hifa_targetflag
19. hif_applycal
20. hif_makeimlist (cals)
21. hif_makeimages (cals)
22 hif_makeimlist (checksrc)
23 hif_makeimages (checksrc)
24. hifa_imageprecheck
25_ hif_checkproductsize
26. hifa_renorm
27 hifa_exportdata
28. hif_mstransform
29. hifa_flagtargets
30. hif_makeimlist (mfs)
31. hif_findcont
32. hif_uvcontfit

22 Lif

Plots
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Plots show the bandpass correction applied to the target source. The first two plots show amplitude vs frequency; ane for the reference antenna and one for a typical antenna, identified the antenna with mode score. The third plot shows phase vs frequency for the

typical antenna

Click the summary plots to enlarge them, or the plot title to see see detailed plots per spectral window and antenna

uid___A0D2_Xi396d6_X45bb ms

Amplitude vs frequency (show uid___A002_Xf396d6_X45bb.ms)

The plots below show amplitude vs frequency for the bandpass correction. overlayed for all spectral windows and correlations. Click on the link above to show show

detailed plots for all antennas. or on the links below to show plots with specific antennas preselected

Reference antenna (DA43) ( show DA43)

Amplitude vs frequency for the reference antenna (DA43). Click the link above to
show detailed plots for DA43

Pipeline QA
Input Parameters

Tasks Execution Statistics

CASA logs for stage 13

» View or download stage13/casapy.log (152.1 KB)

Typical antenna (DA41) ( show DA41 )

Amplitude vs frequency for a typical antenna (DA41). Click the link above to
show detailed plots for DA41

NB. random antenna until scores are working

Phase vs frequency (show

uid__ A002 Xf396d6_X45bb.ms)

The plot below shows phase vs frequency for the bandpass correction
overlayed for all spectral windows and correlations. Click on the link above to
show show phase vs frequency plots for all antennas, or on the link for just the

typical antenna

I

f

W

Typical antenna (DA41) ( show DA41 )

Phase vs frequency for a typical antenna (DA41). Click the link above to show
detailed plots for DA41




The plots of these quantities versus frequency should be smooth. Any
strong spikes or dips in the data could create false spectral lines in the final

Image cubes.
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Tasks in execution order

hifa_importdata » L |
& WFaciin Calibrated amplitude vs frequency for uid___ A002_Xf396d6_X45bb.ms
3. hifa_fluxcalflag
4. hif_rawflagchans Clip histogram range to match data range
5_ hif_refant

h_tsyscal SNR (Error Function)
7. hif: flag
8. hifa_antpos
9. hifa_wvrgcalfiag

10. hif_lov

Spectral window filter Antenna filter

hifa_timegaincal
8. hifa_targetflag
9. hif_ap

20. hif_makeimlist { )
= 4?,(«’9‘,-‘”14\

hifa_imageprecheck

DA41 DA41 DA41 DA41 DA42 DA42
Spw 17 Spw 21 Spw 25 Spw 23 Spw 17 Spw 21

§. hif_checkproductsize

6. hifa_renorm

7. hifa_exportdata
hif_mstransform

9. hifa_flagtargets

30. hif_makeimlist (mfs)
hif_findcont

2. hif_uvcontfit




The plots of these quantities versus frequency should be smooth. Any
strong spikes or dips in the data could create false spectral lines in the final

Image cubes.

@ 2021.1.00499.5 - Task Details

eline/html/t2-Am.htmi?sidebar=sidebar_stage13&ms=all&subpage=amp_vs_freg-uid__ A002_Xf396d6_X45bb.ms.html#group-2

uid__A002_Xf396d6_X45bb.ms.hifa_bandpass.s13_3.spwl7_21 23 25.channel.solintinf.bcal.tbl

Ant 0: DA41, spw2l, field 0: J1058+0133, scan3 12:27:19

Amplitude

0.985
99.5 100.0 100.5 101.0

TOPO USB Frequency (GHz)
uid___A002_Xf396d6_X45bb.ms ObsDate=2021-12-04 plotbandpass v1.102 = 2018/01/21 14:45:41




hifa_timegaincal: This module derives phase and amplitude corrections
versus time. The output from this module only needs to be reviewed when
problems arise with the data
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Tasks in execution order

1. hifa_importdata

> b fagata 17. Gain Calibration

3. hifa_fluxcalflag
4 hif_raufiagehans This task creates gain solutions for each measurement set.
5. hif_refant
= Plots

6. h_tsyscal

- Phase vs time
7. hifa_tsysfag Amplitude vs time
8. hifa_antpos « Diagnostic plots
9. hifa_wwrgcalflag Phase vs time
10. hif_lowgainflag Phase offsets vs time
11. hif_setmodels Amplitude vs time

12. hifa_bandpassfiag

Results

13 hifa_bandpass

14. hifa_spwphaseup Solution Parameters Applied To

15. hifa_gfluxscaleflag
Spectral

Measurement Set Type Interval Scan Intent Windows Gainfield Calibration Table

16. hifa_gfluxscale

18. hifa_targetflag uid___AQ002_Xf396d6_X45bb.ms = Phase only Infinite PHASE 17.21,23. 25 nearest uid___A002_Xf396d6_x45bb.ms hifa_timegaincal s17_2.spw17_21_23_25 solintinf.gpcal.tbl
19. hif_applycal

uid___AQ002_Xf396d6_X45bb.ms = Phase only Infinite TARGET. CHECK 17.21,23. 25 uid___A002_Xf396d6_x45bb.ms.hifa_timegaincal s17_2.spw17_21_23_25.solintinf.gpcal.tbl
20. hif_makeimlist (cals)

21. hif_makeimages (cals) uid___AD02_Xf396d6_X45bb.ms  Phase only Per integration AMPLITUDE, BAMDPASS, POLARIZATION, POLANGLE 17,21,23, 25 nearest uid___A002_Xf396d6_X45bb.ms hifa_timegaincal s17_3.spw17_21_23_25 solintint gpcal thl
22_ hif_makeimlist (checksrc) (6.05s) POLLEAKAGE

23 hif_makeimages (checksrc) uid__A002_Xf396d6_X45bb ms  Amplitude Infinite AMPLITUDE, BANDPASS, PHASE, POLARIZATION 17,21,23, 25 nearest  uid__A002_Xf396d6_x45bb ms hifa_timegaincal s17_7 spw17_21_23_25 solintinf gacal tbl

24. hifa_imageprecheck only POLANGLE, POLLEAKAGE

25_ hif_checkproductsize

uid___A002_Xf396d6_X45bb.ms  Amplitude Infinite TARGET, CHECK 17,21,23, 25 uid___AD02_Xf396d6_X45bb ms hifa_timegaincal s17_7 spw17_21_23_25 solintinf gacal tbl
only

26. hifa_renorm
27 hifa_exportdata
28. hif_mstransform ed calibrations and parameters used for caltable generation
29. hifa_flagtargets

30. hif_makeimlist (mfs) Plots

31. hif_findcont

32. hif_uvcontfit Phase Vs tlme

22 Lif




hifa_timegaincal: This module derives phase and amplitude corrections
versus time. The output from this module only needs to be reviewed when
problems arise with the data
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Tasks in execution order Plots

1. hifa_importdata

2_hifa_flagdata Phase vs time

3. hifa_fluxcalflag ; )
- Plots show the phase correction to be applied to the target source. A plot is shown for each spectral window, with phase correction data points plotted per antenna and correlation as a function of time

4 hif_rawflagchans

Click the summary plots to enlarge them, or the spectral window heading to see detailed plots per spectral window and antenna

uid___A002_XI396d6_X45bb.ms

5. hif_refant

6 h_tsyscal

7. hifa_tsysflag

8. hifa_antpos

9. hifa_wwrgcalflag

10. hif_lowgainflag

L1 I
11 hif_setmodels S | . | [ 11 ]!

12. hifa_bandpassflag s i

13. hifa_bandpass A SR e S T R

14. hifa_spwphaseup

Spectral window 17 Spectral window 21 Spectral window 23 Spectral window 25
15. hifa_gfluxscaleflag

16 hifa o ' Phase vs time for spectral window 17, all antennas and Phase vs time for spectral window 21, all antennas and Phase vs time for spectral window 23, all antennas and Phase vs time for spectral window 23, all antennas and
6. hifa_gfluxscale

correlations correlations correlations correlations.

ifa_timegaincal

18. hifa_targetflag

19. hif_applycal

20. hif_makeimlist (cals) Amplltude Vs t|me
21. hif_makeimages (cals) Plots show the amplitude calibration to be applied to the target source. A plot is shown for each spectral window and each set of antennas with the same antenna diameter, with amplitude correction data points per antenna and correlation as a function of time

22 hif_makeimlist (checksrc)
Click the summary plots to enlarge them, or the spectral window heading to see detailed plots per spectral window and antenna

uid___A002_Xf396d6_X45bb.ms

23 hif_makeimages (checksrc)

24. hifa_imageprecheck

25_ hif_checkproductsize
26. hifa_renorm

27 hifa_exportdata

28. hif_mstransform

29. hifa_flagtargets

30. hif_makeimlist (mfs)
31. hif_findcont

32. hif_uvcontfit

PR — PRy —

Spectral window 17 Spectral window 21 Spectral window 23 Spectral window 25

22 Lif




hifa_timegaincal: This module derives phase and amplitude corrections
versus time. The output from this module only needs to be reviewed when
problems arise with the data
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Tasks in execution order Diagnostic plots
1. hifa_importdata
2. hifa_flagdata Phase Vs tlme
3. hifa_fluxcalflag These diagnostic plots show the phase solution for a calibration generated using a short solution interval. In case of very low SNR, solutions averaged in time for the phase calibrator are used with a solint = 1/4 the phasecal scan time. This calibration is not applied to
4. hif_rawflagchans the target. One plot is shown for each non-combined spectral window, with phase correction plotted per antenna and correlation as a function of time
5. hif_refant Click the summary plots to enlarge them, or the spectral window heading to see detailed plots per spectral window and antenna
B h_tayscal uid__AO02_Xi396d6_X45bb ms
7. hifa_tsysflag
Plots show the diagnostic phase calibration for uid___A002_Xf396d6_X45bb.ms.
8. hifa_antpos
9. hifa_wwrgcalflag
10. hif_lowgainflag
11 hif_setmodels
12. hifa_bandpassfiag
13 hifa_bandpass

14. hifa_spwphaseup

15. hifa_gfluxscaleflag 0000 T B R T T D B B = 0 2 e R a0 T B B 5 o 199500 T T e i D D B B B 199500 TN T e B T B D

e i s
6 ;: N - . c
16. hifa_gfluxscale Spectral window 17 Spectral window 21 Spectral window 23 Spectral window 25

Phase vs time for spectral window 17, all antennas and Phase vs time for spectral window 21, all antennas and Phase vs time for spectral window 23, all antennas and Phase vs time for spectral window 25, all antennas and
18. hifa_targetflag . .

- correlations correlations correlations corelations
19. hif_applycal

20 hif_makeimlist (cals)

21. hif_makeimages (cals)

22. hif_makeimlist (checksrc) Phase offsets vs time

23. hif_makeimages (checksrc) These diagnostic plots show the phase offsets as a function of time. The phase offsets are computed by preapplying the previous phase enly solutions to the data and computing a new phase solution. The new phase solutions should scatter around zero. The new

24. hifa_imageprecheck solutions are not applied to the target. One plot is shown for each spectral window, with phase offset plotted per antenna and correlation as a function of time
25. hif_checkproductsize Click the summary plots to enlarge them, or the spectral window heading to see detailed plots per spectral window and antenna
26. hifa_renorm

uid__ AQ02_Xf396d6_X45bb.ms
27 hifa_exportdata

Plots show the diagnostic phase offsets for uid___A002_Xf396d6_Xd5bb ms calculated using solint=inf
28. hif_mstransform

29. hifa_flagtargets Note that no spectral wind have been bi or d

30. hif_makeimlist (mfs)
31. hif_findcont
32. hif_uvcontfit

22 Lif




hifa_applycal: This step applies the calibration tables and created plots of
the phases and amplitudes afterwards. Most of the output from this
module only needs to be reviewed when problems arise with the data.
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Tasks in execution order

1. hifa_importdata

2 hi_fagdta 19. Apply calibration tables

3. hifa_fluxcalflag
4 hif_rawflagehans This task applies all calibrations registered with the pipeline to their target measurement sets
5. hif_refant

6. h_tsyscal Contents
7. hifa_tsysflag
L1systiag  Applied calibrations

8. hifa_antpos « Flagged data after calibration application

9. hifa_wwrgcalflag « Plots
10. hif_lowgainflag Calibrated amplitude vs frequency

11 hif_setmodels Calibrated phase vs frequency

. . U
12. hifa_bandpassflag Calibrated amplitude vs UV distance

Calibrated amplitude vs time
13 hifa_bandpass ) )
Calibrated phase vs time

14 hifa_spwphaseup (Corrected amplitude / madel) vs antenna

15. hifa_gfluxscaleflag (Comected amplitude / model) vs UV distance
16. hifa_gfluxscale Science target: calibrated amplitude vs frequency
17. hifa_timegaincal Science target: calibrated amplitude vs UV distance

V cov
18. hifa_targetflag \ coverage

Applied calibrations

20. hif_makeimlist (cals) pp

21, hif_maksimages (cals) The Fields column lists fields within the measurement set containing any of the intents listed in the Infents column_ If a field name is ambiguous and does not uniquely identify a field. &g , when a field is observed with multipls intents, then the unambiguous field ID is
. listed instead of the field name. The order of entries in the Fields and Infents columns has no significance

22 hif_makeimlist (checksrc)

23 hif_makeimages (checksre) Measurement Set Target Calibration

24. hifa_imageprecheck
Final
25 hif_checkproductsiz
o hilLeheckproductsize Name Size Intent Fields Spw Antenna Type spwmap gainfield interp table
26. hifa_renorm

uid___ A002_Xf396d6_X45bb.ms 328 GB TARGET "PJ113921.7" 17, 21,23, 0-45 Teys 171,23, 4, 17,17, 7,19, 9, 10, 11,12, 17,19, 21, 23,17, 17, 19,19, 21, "PJ113921.7" linear, linear Filename
(callibrary: view / download) 25 21,23,23.19. 19

27 hifa_exportdata
28. hif_mstransform
29 hifa_flagtargets WVR nearest Filename
30. hif_makeimlist (mfs) Bandpass linearperobs Filename
31. hif_findcont linearflag

32. hif_uvcontfit

Gain (phase anly) nearest linear, linear Filename
22 L




hifa_applycal: This step applies the calibration tables and created plots of
the phases and amplitudes afterwards. Most of the output from this
module only needs to be reviewed when problems arise with the data.

@ 2021.1.00499.5 - Task Details
C @

~.\5" fAHome By Topic
ALMA

Tasks in execution order
1. hifa_importdata

2. hifa_flagdata

3. hifa_fluxcalflag

4 hif_rawflagchans

5. hif_refant

6 h_tsyscal

7. hifa_tsysflag

8. hifa_antpos

9. hifa_wwrgcalflag

10. hif_lowgainflag

11 hif_setmodels

12. hifa_bandpassfiag
13 hifa_bandpass
14. hifa_spwphaseup
15. hifa_gfluxscaleflag
16. hifa_gfluxscale
17. hifa_timegaincal

18. hifa_targetflag

20. hif_makeimlist (cals)

21. hif_makeimages (cals)
22 hif_makeimlist (checksrc)
23 hif_makeimages (checksrc)
24. hifa_imageprecheck

25_ hif_checkproductsize

26. hifa_renorm

27 hifa_exportdata

28. hif_mstransform

29. hifa_flagtargets

30. hif_makeimlist (mfs)

31. hif_findcont

32. hif_uvcontfit

22 Lif

x|+

0O file:///D:/pipeline/html/t2-4m.htmI?sidebar=sidebar_stage19&ms=all&subpage=12-4m_details.htm!

By Task

Plots

Calibrated amplitude vs frequency

Plots of calibrated amplitude vs frequency for all antennas and correlations

uid___ADD2_Xi396d6_X45bb ms

Amp:corrected, Atm Transmission vs. Frequency Spw: 17

Spw 17
ALMABand 3

Intents: AMPLITUDE BANDPASS
Fields: J1058+0133

Ampicorrected, Atm Transmission va. Frequency Spw: 17

ALMA Band 3

Intents: PHASE
Fields: J1148+1840

Calibrated phase vs frequency

Spw 21
ALMA Band 3

Intents: AMPLITUDE BANDPASS
Fields: J1058+0133

ALWABand 3

Intents: PHASE
Fields: J1148+1840

coloured by antenna. The atmospheric transmission for each spectral window is averlayed on each plot in pink.

Amp:corrected, Atm Transmission vs. Frequency Spw: 23

N

ALMA Band 3

Intents: AMPLITUDE, BANDPASS
Fields: J1058+0133

Ampicorrected, Atm Transmission va. Frequency Spw: 23

—

ALMA Band 3

Intents: PHASE
Fields: J1148+1840

Amp:corrected, Atm Transmission vs. Frequency Spw: 25

Spw 25
ALMABand 3

Intents: AMPLITUDE BANDPASS
Fields: J1058+0133

Ampicorrected, Atm Transmission va. Frequency Spw: 25

Spw 25
ALWABand 3

Intents: PHASE
Fields: J1148+1840




hifa_applycal: This step applies the calibration tables and created plots of
the phases and amplitudes afterwards. Most of the output from this
module only needs to be reviewed when problems arise with the data.

@ 2021.1.00499.5 - Task Details

C @

A
ALMA

Tasks in execution order
1. hifa_importdata

2. hifa_flagdata

3. hifa_fluxcalflag

4 hif_rawflagchans

5. hif_refant

6 h_tsyscal

7. hifa_tsysflag

8. hifa_antpos

9. hifa_wwrgcalflag

10. hif_lowgainflag

11 hif_setmodels

12. hifa_bandpassfiag
13 hifa_bandpass
14. hifa_spwphaseup
15. hifa_gfluxscaleflag
16. hifa_gfluxscale
17. hifa_timegaincal

18. hifa_targetflag

20. hif_makeimlist (cals)
21. hif_makeimages (cals)

22_ hif_makeimlist (checksrc)

23 hif_makeimages (checksrc)

24. hifa_imageprecheck
25_ hif_checkproductsize
26. hifa_renorm

27 hifa_exportdata

28. hif_mstransform

29. hifa_flagtargets

30. hif_makeimlist (mfs)
31. hif_findcont

32. hif_uvcontfit

22 Lif
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Calibrated phase vs frequency

0O file:///D:/pipeline/html/t2-4m.htmI?sidebar=sidebar_stage19&ms=all&subpage=12-4m_details.htm!

Plots of calibrated phase vs frequency for all antennas and correlations, coloured by antenna

uid__A002_Xi396d6_X45bb ms

Phaseicorrected va. Frequeney Spw: 17

Spectral Window 17
ALMA Band 3

Intents: BANDPASS
Fields: J1058+0133

Bhaseicorected va. Fraquency Spw: 17

T e e

Prvenay o

Spectral Window 17
ALMABand 3

Intents: PHASE
Fields: J1148+1840

Calibrated amplitude vs UV distance

Phaseicorrected va. Frequency Spw: 21

Spectral Window 21
ALWABand 3

Intents: BANDPASS
Fields: J1058+0133

Bhaseicorected va. Frequency Spw: 21

Spectral Window 21
ALMABand 3

Intents: PHASE
Fields: J1148+1840

Phaseicorrected va, Frequency Spw: 23

Spectral Window 23
ALMA Band 3

Intents: BANDPASS
Fields: J10568+0133

Phase:corrected s, Fraquency Spw: 13

e e

Preeecy o)

Spectral Window 23
ALMABand 3

Intents: PHASE
Fields: J1148+1840

Plots of calibrated amplitude vs UV distance for the calibrators in each measurement set. Data are plotted for all antennas. coloured by correlation

uid__A002_Xi396d6_X45bb ms

Phaseicorrected va, Frequency Spw: 25

Spectral Window 25
ALWABand 3

Intents: BANDPASS
Fields: J1058+0133

hase:corrected vs. Fraquency Spw: 75

ey 1o

Spectral Window 25
ALMABand 3

Intents: PHASE
Fields: J1148+1840




hifa_applycal: This step applies the calibration tables and created plots of
the phases and amplitudes afterwards. Most of the output from this
module only needs to be reviewed when problems arise with the data.

@ 2021.1.00499.5 - Task Details
C @

~.\5" fAHome By Topic
ALMA

Tasks in execution order
1. hifa_importdata

2. hifa_flagdata

3. hifa_fluxcalflag

4 hif_rawflagchans

5. hif_refant

6 h_tsyscal

7. hifa_tsysflag

8. hifa_antpos

9. hifa_wwrgcalflag

10. hif_lowgainflag

11 hif_setmodels

12. hifa_bandpassfiag

13 hifa_bandpass

14. hifa_spwphaseup

15. hifa_gfluxscaleflag

16. hifa_gfluxscale

17. hifa_timegaincal

18. hifa_targetflag

19. hif_applycal

20. hif_makeimlist (cals)
21. hif_makeimages (cals)
22 hif_makeimlist (checksrc)
23 hif_makeimages (checksrc)
24. hifa_imageprecheck
25_ hif_checkproductsize
26. hifa_renorm

27 hifa_exportdata

28. hif_mstransform

29. hifa_flagtargets

30. hif_makeimlist (mfs)
31. hif_findcont

32. hif_uvcontfit

22 Lif
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By Task

(Corrected amplitude / model) vs antenna

Plots of the ratio of the corrected amplitude to the madel column value versus antenna ID. Data are coloured by antenna and are shown for all antennas and correlations

uid__A0D2_Xi396d6_X45bb ms

Plots for AMPLITUDE calibration intent were created with UV range set ta capture the inner half of the data (UV max < 449.2 m). Plots for other intents have no UV range restriction

Ampreorectedimodel [vetor] vi ARtennaT Spw I7
] [, g8 | |
e ety

] 1 ey :

Spectral Window 17
ALMA Band 3

Intents: AMPLITUDE BANDPASS
Fields: J1058+0133

Ampieormectadimodel (vector] vs. Antennal Spw: 17

Spectral Window 17
ALMA Band 3

Intents: PHASE
Fields: J1145+1840

Aeprcorrectedimodel (veetor] v, Amenna] Spwi 1

Spectral Window 21
ALWABand 3

Intents: AMPLITUDE BANDPASS
Fields: J1058+0133

Amp:correctedimodel (vector] vs. Antennal Spw: 21

Spectral Window 21
ALMABand 3

Intents: PHASE
Fields: J1148+1840

(Corrected amplitude / model) vs UV distance

Aempicorraetelmedel [vaetor) ve. Antenns Spwr I3

Spectral Window 23
ALMA Band 3

Intents: AMPLITUDE, BANDPASS
Fields: J1058+0133

Ampeorrected/model [vector) vs. Antennal Spw: 23

Spectral Window 23
ALMA Band 3

Intents: PHASE
Fields: J1148+1840

Plots of the ratio of the corrected amplitude to the model column value versus UV distance. Data are coloured by antenna and are shown for all antennas and correlations.

uid  A002 Xi396d6 X45bb.ms

Ampicorectedimodel [vector] va. Antennal Spw: 15
KITK 1 1 |
T RN

Spectral Window 25
ALWABand 3

Intents: AMPLITUDE. BANDPASS
Fields: J1058+0133

Ampeorrectedimodel [vector) vs. Antennal Spw: 25

Spectral Window 25
ALMABand 3

Intents: PHASE
Fields: J1148+1840




hif_makeimages (cals): When this is first called, it makes continuum
images of each calibrator in each spw for quality assessment. The images
of the phase calibrator (which is near the science targets) are useful to
look at to understand the beam size and shape.

@ 2021.1.00499.5 - Task Details

C @

A
ALMA

Tasks in execution order

1. hifa_importdata

2. hifa_flagdata

3. hifa_fluxcalflag

4 hif_rawflagchans

5. hif_refant

6 h_tsyscal

7. hifa_tsysflag

8. hifa_antpos

9. hifa_wwrgcalflag

10. hif_lowgainflag

11 hif_setmodels

12. hifa_bandpassfiag

13 hifa_bandpass

14. hifa_spwphaseup

15. hifa_gfluxscaleflag

16. hifa_gfluxscale

17. hifa_timegaincal

18. hifa_targetflag

19. hif_applycal

20 hif_makeimlist (cals)
akeimages (cals)

22 hif_makeimlist (checksrc)

23 hif_makeimages (checksrc)

24. hifa_imageprecheck

25_ hif_checkproductsize

26. hifa_renorm

27 hifa_exportdata

28. hif_mstransform

29. hifa_flagtargets

30. hif_makeimlist (mfs)

31. hif_findcont

32. hif_uvcontfit

22 Lif
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By Task

21. Tclean/Makelmages

Make calibrator images

Image Details

Fields

= J1058+0133 (BANDPASS;
» J1148+1840 (PHASE)

Field

[EnlS)

2021.1.004!

J1058+0133 (BANDPASS)

centre frequency of image

beam

beam p.a.

final theoretical sensitivity

cleaning threshold

clean residual peak / scaled

74
X1620027342#ALMA_RB_03#BB_1#SW-01

her QA images

87.8709GHz (LSRK)

0.533%0.504 arcsec

-65.7deg

50 ulylbeam

3.1 mlybeam
Dirty DR 8.5e+04
DR correction: 31

10.62

211
X1620027342#ALMA_RB_03#BB_3#5W-01

er QAimages

100.0536GHz (LSRK)

0.480 x 0.402 arcsec

-23.5deg

50 uJylbeam

2.9 mJylbeam
Dirty DR: 7.9e+04
DR correction: 28

14.29

23/
K1620027342#ALMA_RB_03#BB_4#5W-01

her QA images

101.6100GHz (LSRK)

0.462 x 0.404 arcsec

-20.4deg

53 ulylbeam

2.9 mlyibeam
Dirty DR 7.5e+04
DR correction: 27

13.49

251/
X1620027342#ALMA_RB_03#BB_2#5W-01

er QAimages

89.6215GHz (LSRK)

0.542x 0.490 arcsec

-63.7deg

52 ulylbeam

3 mly/beam
Dirty DR: 8.2e+04
DR cormrection: 29

nmn




hif_makeimages (cals): When this is first called, it makes continuum
images of each calibrator in each spw for quality assessment. The images
of the phase calibrator (which is near the science targets) are useful to
look at to understand the beam size and shape.

@ 2021.1.00499.5 - Task Details X &
C @ O file:///D:/pipeline/ntml/t2-4m.htmli?sidebar=sidebar_stage21&ms=all&subpage=uid__A001_X158f X7a1-field)1058_0133_BANDPASS_-spw17-poll-cleanplots.ntml

ic By Task

Clean results for J1058+0133 (BANDPASS) SpW 17

Image

Final Model




hifa_imageprecheck: This module estimates beam sizes using different
robust factors for imaging, which is useful to refer to when re-imaging the
data. The row in green is selected for subsequent imaging steps.

@ 2021.1.00499.5 - Task Details

C @

A
ALMA

Tasks in execution order
1. hifa_importdata

2. hifa_flagdata

3. hifa_fluxcalflag

4 hif_rawflagchans

5. hif_refant

6 h_tsyscal

7. hifa_tsysflag

8. hifa_antpos

9. hifa_wwrgcalflag

10. hif_lowgainflag

11 hif_setmodels

12. hifa_bandpassfiag
13 hifa_bandpass

14. hifa_spwphaseup
15. hifa_gfluxscaleflag
16. hifa_gfluxscale

17. hifa_timegaincal

18. hifa_targetflag

19. hif_applycal

20. hif_makeimlist (cals)
21. hif_makeimages (cals)

22_ hif_makeimlist (checksrc)

23 hif_makeimages (checksrc)

mageprecheck
25_ hif_checkproductsize
26. hifa_renorm
27 hifa_exportdata
28. hif_mstransform
29. hifa_flagtargets
30. hif_makeimlist (mfs)
31. hif_findcont
32. hif_uvcontfit

22 Lif
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24. Image Pre-Check

Goals From OT:

Representative Target: PJ113921.7

Representative Frequency: 89.6314 GHz (SPW 25)

Bandwidth for Sensitivity: 11.96 MHz (rounded to nearest integer #channels (3). repBW = 11.72 MHz)
Min / Max Acceptable Resolution: 0.566 arcsec / 0.850 arcsec

Maximum expected beam axial ratio (from OT): 2.5

Goal Pl sensitivity: 0.405 mly

Single Continuum: False
Estimated Synthesized Beam and Sensitivities for the Representative Target/Frequency

Estimates are given for four possible values of the tclean robust weighting parameter: robust = 0.0, +0.5 (default). +1.0, and +2.0. If the "Min / Max R ion” is

(>=Cycle 5 12-m Array data), the robust value closest to the default (+0.5)
that predicts a beam area (defined as simply major x minor) that is in the range of the Pl requested beam areas according to the table row for repBWW (Bandwidth for Sensitivity) is chosen. If none of these robust values predict a beam area that is in range. robust=+2.0
is chosen if the predicted beam area is too small, and robust=0.0 is chosen if the predicted beam area is too large. The chosen robust value is highlighted in green and used for all science target imaging. In addition to an estimate for the repBW, an estimate for the
aggregate continuum bandwidth (aggBW) is also given assuming NO line contamination but accounting far spw frequency overlap. If the Bandwidth for Sensitivity (repBW) is = the bandwidth of the spw containing the representative frequency (repSPW). then the beam
is predicted using all spws, otherwise the beam is predicted for the repSPW alone. A message appears on the "By Task” view if a non-default value of robust (i e . nat +0 5) is chosen_ Additionally, if the predicted beam is not within the Pl requested range using one of
the four robust values, Warning messages appear on this page

These estimates should always be considered as the BEST CASE SCENARIO. These estimates account for Tsys, the observed uv-coverage. and prior flagging. The estimates DO NOT account for (1) subsequent science target flagging; (2) loss of continuum
bandwidth due to the hif_findcont process (i.e. removal of lines and other spectral features from the data used to image the continuum); (3) Issues that affect the image quality like (a) poor match of uv-coverage to image complexity: (b) dynamic range effects; (c)

calibration deficiencies (poor phase transfer, residual baseline based effects. residual antenna position errars. etc.). It is also important to note that both the repBW and aggBW beam are r I

i-frequency synthesis confinu ulations, using

the relevant spws as described above. The synthesized beam for a single channel in a cube will typically be larger and can be significantly larger depending on the details of uv-coverage and channel width.

robust uvtaper Synthesized Beam Cell Beam Ratio Bandwidth BW Mode Effective Sensitivity

0.489 x 0.380 arcsec @ -14.2 deg 0.076 x 0.076 arcsec 129 11.72 MHz repBW 0.00033 Jy/beam

0.457 » 0.306 arcsec @ -18.5 deg 0.061 x 0.061 arcsec 129 7255 MHz aggBW 1.24e-05 Jy/beam

0.616 x 0.463 arcsec @ -19.2 deg 0.083 x 0.093 arcsec 133 11.72 MHz repBW 0.00025 Jyfbeam

0.581 x 0.387 arcsec @ -20.2 deg 0.077 x 0.077 arcsec 133 7255 MHz aggBW 9.38e-06 Jy/beam

0.889 x 0.590 arcsec @ -33.7 deg 0.12 % 0.12 arcsec 1.51 11.72 MHz repBW 0.000222 Jy/beam

0.809 x 0.508 arcsec @ -29.5 deg 0.1x 0.1 arcsec 1.51 7255 MHz 8.35e-06 Jy/beam

1.03 x 0.665 arcsec @ -36.8 dea 0.13 x 0.13 arcsec 155 11.72 MHz 0.000219 Jv/beam



hifa_imageprecheck: This module estimates beam sizes using different
robust factors for imaging, which is useful to refer to when re-imaging the
data. The row in green is selected for subsequent imaging steps.

@ 2021.1.00499.5 - Task Details x ar
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Tasks in execution order
1. hifa_importdata

2. hifa_flagdata

3. hifa_fluxcalflag

4 hif_rawflagchans

5. hif_refant

6 h_tsyscal

7. hifa_tsysflag

8. hifa_antpos

9. hifa_wwrgcalflag

10. hif_lowgainflag

11 hif_setmodels

12. hifa_bandpassfiag

13 hifa_bandpass

14. hifa_spwphaseup

15. hifa_gfluxscaleflag

16. hifa_gfluxscale

17. hifa_timegaincal

18. hifa_targetflag

19. hif_applycal

20. hif_makeimlist (cals)
21. hif_makeimages (cals)
22 hif_makeimlist (checksrc

23 hif_m,

25_ hif_checkproductsize
26. hifa_renorm

27 hifa_exportdata

28. hif_mstransform

29. hifa_flagtargets

30. hif_makeimlist (mfs)
31. hif_findcont

32. hif_uvcontfit

22 Lif
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Estimates are given for four possible values of the tclean robust weighting parameter: robust = 0.0, +0.5 (default). +1.0, and +2.0. If the "Min / Max R ion” is

(>=Cycle 5 12-m Array data), the robust value closest to the default (+0.5)
that predicts a beam area (defined as simply major x minor) that is in the range of the Pl requested beam areas according to the table row for repBWW (Bandwidth for Sensitivity) is chosen. If none of these robust values predict a beam area that is in range. robust=+2.0
is chosen if the predicted beam area is too small, and robust=0.0 is chosen if the predicted beam area is too large. The chosen robust value is highlighted in green and used for all science target imaging. In addition to an estimate for the repBW, an estimate for the
aggregate continuum bandwidth (aggBW) is also given assuming NO line contamination but accounting far spw frequency overlap. If the Bandwidth for Sensitivity (repBW) is = the bandwidth of the spw containing the representative frequency (repSPW). then the beam
is predicted using all spws, otherwise the beam is predicted for the repSPW alone. A message appears on the "By Task” view if a non-default value of robust (i e . nat +0 5) is chosen_ Additionally, if the predicted beam is not within the Pl requested range using one of
the four robust values, Warning messages appear on this page

These estimates should always be considered as the BEST CASE SCENARIO. These estimates account for Tsys, the observed uv-coverage. and prior flagging. The estimates DO NOT account for (1) subsequent science target flagging; (2) loss of continuum
bandwidth due to the hif_findcont process (i.e. removal of lines and other spectral features from the data used to image the continuum); (3) Issues that affect the image quality like (a) poor match of uv-coverage to image complexity: (b) dynamic range effects; (c)

calibration deficiencies (poor phase transfer, residual baseline based effects. residual antenna position errars. etc ). /t is also I

rtant to note that both the repBW and aggBW beam are r i-frequency synthesis contil ulations, using

the relevant spws as described above. The synthesized beam for a single channel in a cube will typically be larger and can be significantly larger depending on the details of uv-coverage and channel width.

robust uvtaper Synthesized Beam Cell Beam Ratio Bandwidth BW Mode Effective Sensitivity

0.489 x 0.380 arcsec @ -14.2 deg 0.076 x 0.076 arcsec 129 11.72 MHz repBW 0.00033 Jy/beam

0.457 » 0.306 arcsec @ -18.5 deg 0.061 x 0.061 arcsec 129 7255 MHz aggBW 1.24e-05 Jy/beam

0.616 x 0.463 arcsec @ -19.2 deg 0.093 x 0.093 arcsec 133 11.72 MHz repBW 0.00025 Jy/beam

0.581 x 0.387 arcsec @ -20.2 deg 0.077 x 0.077 arcsec 133 7255 MHz aggBW 9.38e-06 Jy/beam

0.889 x 0.590 arcsec @ -33.7 deg 0.12 % 0.12 arcsec 1.51 11.72 MHz repBW 0.000222 Jy/beam

0.809 x 0.508 arcsec @ -29.5 deg 0.1x 0.1 arcsec 1.51 7255 MHz aggBW 8.35e-06 Jy/beam

1.03 x 0.665 arcsec @ -36.8 deg 0.13 % 0.13 arcsec 155 11.72 MHz repBW 0.000219 Jy/beam

0.968 x 0.591 arcsec @ -33.9 deg 0.12 % 0.12 arcsec 155 7255 MHz aggBW 8.21e-06 Jy/beam

Pipeline QA
Input Parameters

Tasks Execution Statistics

CASA logs for stage 24

« View or download stage24/casapy log (463.2 KB)



hif_findcont: This is where the pipeline creates initial image cubes and
identifies continuum channels (although the identification is not always
optimal). This is useful as a first look at the spectra, although re-imaging
the data may be much more effective for identifying spectral lines.
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Tasks in execution order

1. hifa_importdata . .
R 31. Find Continuum
3. hifa_fluxcalflag

4 hif_rawflagchans

N Continuum Frequency Range
5. hif_refant

6. h_tsyscal Field Start End Frame Status Average spectrum Joint mask
7. hifa_tsysflag
& hifa_antpos PJ113921.7 86.09446 GHz 87.65065 GHz LSRK NEW
9. hifa_wwrgcalflag
10. hif_lowgainflag 87.97874 GHz 88.02562 GHz
11 hif_setmodels
12. hifa_bandpassfiag
88.41621 GHz 88.66618 GHz
13 hifa_bandpass
14. hifa_spwphaseup
15. hifa_gfluxscaleflag 99.17694 GHz 100.91116 GHz NEW , All cont
16. hifa_gfluxscale
17. hifa_timegaincal
18. hifa_targetflag
19. hif_applycal
20. hif_makeimlist (cals)
21. hif_makeimages (cals)
22. hif_makeimlist (checksrc) 100.73331 GHz 102 46753 GHz il
23. hif_makeimages (checksrc) I
24. hifa_imageprecheck
25_ hif_checkproductsize
26. hifa_renorm
27 hifa_exportdata
28. hif_mstransform
29. hifa_flagtargets

88.71987 GHz 89.45028 GHz NEW
30. hif_makeimlist (mfs)

hif_findcor

32. hif_uvcontfit

22 Lif i




hif_makeimages: Several steps near the end of the pipeline (for multiple
different types of output images) have this name. These pages are useful
for seeing an overview of the imaging results, particularly with regards to
information like beam sizes and noise levels.
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hifa_gfluxscale
hifa_timegaincal
hifa_targetflag
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0. hif_makeimlist (cals)
hif_makeimages (cals)

2. hif_makeimlist (checksrc

3. hif_makei
hifa_imageprecheck

5 hif_checkproductsize
hifa_renarm
hifa_exportdata
hif_mstransform
hifa_flagtargets

0. hif_makeimlist (mfs)
hif_findcont
hif_uvcontfit
hif_uvcontsub
hif_makeimages (mfs)

5. hif_makeimlist (cont)
hif_makeimages (cont)
hif_makeimlist (cube)

8. hif_makeimages (cube)

39. hif_makeimlist (cube

40. hif_makei

34. Tclean/Makelmages

Make target per-spw continuum images

Image Details

Field

PJ113921.7 (TARGET)

centre frequency of image
beam

beam p.a.

final theoretical sensitivity

cleaning threshold

clean residual peak / scaled
MAD

non-pbcor image RMS

pbcor image max / min

Spw

174
X1620027342%ALMA_RB_03#BB_1#5W-01

v other QA images.

87.8303GHz (LSRK)
0.894 x 0.607 arcsec
-32.7deg

23 uly/beam

46 uly/beam

Dirty DR: 8.5

DR correction:

5.81

26 uly/beam

479 /-299 uly/beam
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K1620027342#AL MA_RB_03#BB_3#5W-01

View other QAimages

100.0440GHz (LSRK)
0.781x0.456 arcsec
-26.7deg

18 ulyloeam

37 ulylbeam

Dirty DR: 15

DR correction:

582

21 ulyibeam

297 /-265 uJylbeam

23/

K1620027342#ALMA_RB_03#BB_4#5W-01

View other QA images

101.6004GHz (LSRK)
0.725x0.451 arcsec
-22 3deg

19 ulyibeam

38 ulyibeam

Dirty DR: 16

DR correction: 1

510

21 udyibeam

265 1-324 ulyibeam

25/
X1620027342%#ALMA_RB_03#BB_2#5W-01

iew other QA images.

80.6221GHz (LSRK)
0.897 x 0.588 arcsec
-34.7deg

21 ulylbeam

41 ulylbeam

Dirty DR: 9.4

DR correction:

446

24 ulylbeam

319/-294 ulylbeam

20:

21.1.01




hif_makeimages: Several steps near the end of the pipeline (for multiple
different types of output images) have this name. These pages are useful
for seeing an overview of the imaging results, particularly with regards to
iInformation like beam sizes and noise levels.
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hif_setmodels i .
Make target aggregate continuum images

hifa_bandpassflag

hifa_bandpass

hifa_spwphaseup |mage Details
5. hifa_gfluxscaleflag

hifa_gfluxscale Field Spw

7. hifa_timegaincal PJ113921.7 (TARGET)  17,21,23,25/
hifa_targetflag K1620027342#ALMA_RB_03#BB_1#5W-01
hif_applycal
0. hif_makeimlist (cals)
hif_makeimages (cals)
hif_makeimlist (checksrc)
hif_makeimages (checksrc)
hifa_imageprecheck
5 hif_checkproductsize
hifa_renorm .
- View other QAimages
7. hifa_exportdata
hif_mstransform centre frequency of 94 7310GHz (LSRK)
hifa_flagtargets image
0. hif_makeimlist (mfs)
- ) beam 0792 x 0496 arcsec
hif_findcont

hif_uvcontfit beam p.a. -28 5deg

hif_ucontsub final theoretical 10 uybeam
hif_makeimages (mfs) sensitivity
5. hif_makeimlist (cont)
nit_makeimiist (cont cleaning threshold 30 uJyloeam
nakeim: (cont) Dirty DR: 25
37 hif_makeimlist (cuba) DR correction:
38. hif_makeimages (cube) clean residual peak / 486
39. hif_makeimlist (cube_repBW) scaled MAD

40. hif_ makeimages (cube_repBW)
non-pbcor image RMS 12 uJyibeam




hif_makeimages: Several steps near the end of the pipeline (for multiple
different types of output images) have this name. These pages are useful
for seeing an overview of the imaging results, particularly with regards to
information like beam sizes and noise levels.
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10 hi_longainfiag @  Clean results for PJ113921.7 (TARGET) SpW 17,21,23,25

11. hif_setmodels

12. hifa_bandpassflag o

13. hifa_bandpass Iteration Residual Clean Mask

14. hifa_spwphaseup =0

15. hifa_gfluxscaleflag

16. hifa_gfluxscale

17. hifa_timegaincal

18. hifa_targetflag

19. hif_applycal

20. hif_makeimlist (cals)
21. hif_makeimages (cals)

22. hif_makeimlist (checksrc

24. hifa_imageprecheck
25 hif_checkproductsize
26. hifa_renorm

27. hifa_exportdata

28. hif_mstransform

29. hifa_flagtargets

30. hif_makeimlist (mfs)

31. hif_findcont

34. hif_makeimages (mfs)

35. hif_makeimlist (cont)

36. hif_makeimages (cont)

37. hif_makeimlist (cube)

32 hif_uvcontfit
33. hif_uvcontsub

38. hif_makeimages (cube)
Primary Beam Final Model
39, hif_makeimlist (cube_repBW)

40. hif_makeimages (




hif_makeimages: Several steps near the end of the pipeline (for multiple
different types of output images) have this name. These pages are useful
for seeing an overview of the imaging results, particularly with regards to
information like beam sizes and noise levels.
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9. hifa_wwgcalfiag

10. hif_lowgainflag

11. hif_setmodels

12. hifa_bandpassflag

13. hifa_bandpass
hifa_spwphaseup

5. hifa_gfluxscaleflag
hifa_gfluxscale
hifa_timegaincal
hifa_targetflag
hif_applycal

0. hif_makeimlist (cals)
hif_makeimages (cals)
hif_makeimlist (checksrc)
hif_makeimages (checksrc)
hifa_imageprecheck

5 hif_checkproductsize
hifa_renarm
hifa_exportdata
hif_mstransform
hifa_flagtargets

0. hif_makeimlist (mfs)
hif_findcont
hif_uvcontfit
hif_uvcontsub
hif_makeimages (mfs)

5. hif_makeimlist (cont)
hif_makeimages (cont)
hif_makeimlist (cube)
hif_makeimages (cube)
hif_makeimlist (cube_repBY

40. hif_ makeimages (cube_repBW)

38. Tclean/Makelmages

Make target cubes

Image Details

Field

PJ113921.7 (TARGET)

centre | rest frequency of cube
beam

beam p.a.

final theoretical sensitivity

cleaning threshold

clean residual peak / scaled
MAD

non-pbcor image RMS /

RS,/ RMS,,

Spw

174

X1620027342%ALMA_RB_03#BB_1#5W-01

View other QA images.

87 8616GHz/ 339.0000GHz (LSRK)

0915x 0.617 arcsec

-33.9deg

0.12 mJy/beam

0.23 mJy/beam
Dirty DR 6.3
DR correction: 1

0.13/0.1270.13 mJy/oeam
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K1620027342#AL MA_RB_03#BB_3#5W-01

iew other QA Images

100.0440GHz / 386 0000GHZ (LSRK)

0.819x 0465 arcsec

-29.0deg

0.12 mJy/oeam

findCont=AllCont, no cleaning
0 Jy/beam

Dirty DR: 6.2

DR correction: 1

-6.60

013/0.12/0.14 mJy/beam

23/
K1620027342#ALMA_RB_03#BB_4#5W-01

few other QA images

101.6004GHz / 392 0000GHZ (LSRK)

0.748 x 0.463 arcsec

-23.6deg

0.12 mJy/beam

findCont=AllCont, no cleaning
0 Jy/beam

Dirty DR: 6.2

DR correction: 1

-5.67

014/0.13/0.16 mJy/beam

25/
X1620027342%#ALMA_RB_03#BB_2#5W-01

iaw other QA images.

89.6280GHz / 345 7960GHZ (LSRK)

0907 x 0.608 arcsec

-33.8deg

0.37 mJy/beam

1.1 mJy/oeam

Dirty DR: 21
DR correction: 1.5

0427047045 mlybeam

20:

21.1.01




hif_makeimages: Several steps near the end of the pipeline (for multiple
different types of output images) have this name. These pages are useful

for seeing an overview of the imaging results, particularly with regards to
information like beam sizes and noise levels.
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3. hifa bandpass Iteration Image Residual Clean Mask Line-free Moment 0 Line-free Moment 8 Spectra

hifa_spwphaseup

20. hif_makei

hif_makeimages (cals)

26. hifa_renorm
hifa_exportdata

28. hif_mstransform
hifa_flagtargets

30. hif_makeimlist (mfs)
hif_findcont

ontfit

Primary Beam Final Model

« The inset in the PSF image (when present) corresponds to the central 41 pixels of the PSF. When the beam shape is significantly non-Gaussian, the dotted contour of the 50% level of the PSF image will become distinctly visible apart from the fitted
svnthesized beam_which is shown as the solid contour.




As a final note, the visibility data created by the ALMA pipeline (or the
manual calibration scripts in the archive) is designated as science ready. It
can immediately be used for science.

However, the images from the ALMA Science Archive, including those
shown in the WeblLogs, are NOT considered to be science ready. They
can be used as a quick look at the data or making initial measurements but
should not be used for making final measurements.
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