Basic in Data
Analysis workshop

2024.7.25-26.



« You can make your own image from the
proposed/archive data.

* You already found adequate ALMA data

« Band (Frequencies)/ Beam sizes
(configurations)

* When No image product in archive
« When you want to (slightly) modify the

Aims & ... o

» Generally, there are NO Calibraton issues

because the issues are already checked by
ARC ( QAO0-2 pass)

« Download ALMA data
- Run the scriptForPl.py file &
Restore the calibrated data

- Ready to imaging (tclean)



Cc

NRAO Synthesis Image Summer
school/workshops.

25 web.cvent.com/event/90ae72df-7675-41b5-b056-48af11e1aa7f/websitePage:6bbf1462-9f9f-4204-bd93-36032f793bc4

Overview Program Lecturers Participants Registration Travel Local Logistics Resourcq

e I W e

10:00-10:20
10:20-11:10
11:15-12:00

12:00-14:00

14:00 - 14:45
14:45 - 15:30
15:30- 16:00
16:00-17:10
17:15-18:15

18:30 - 20:00

https://web.cvent.com/event/90ae72df-7675-41b5-b056-48af11e1aa7f/summary

UDIeD W II F DU Y e Ty VI AT LUVl

Coffee Break
Antennas and receiver systems: Slides, Video (fay Blanchard)
Fundamentals of radio interferometry I: Slides, Video (Rick Perley)

Lunch break (self-catered)

Fundamentals of radio interferometry Il: Slides, Video (Rick Perley)
Basic radio interferometry - Geometry: Slides, Video (Rick Perley)
Coffee Break

Cross Correlators: Slides, Video (Adam Deller)

Discussion groups

Welcome Reception

Thursday, 16 May

08:00-09:00

09:00-10:00
10:00-10:20
10:20-11:20
11:20-12:30

Registration

Calibration: Slides, Video (lan Heywood)
Coffee Break

Introduction to imaging and deconvolution: Slides, Video (Joshua Marvil)

Advanced calibration: Slides. Video (lan Hevwood)



Previous Workshops

€« Cc 25 web.cvent.com/event/90ae72df-7675-41b5-b056-48af11e1aa7f/websitePage:6bbf1462-9f9f-4204-bd93-36032f793bc4

19th Synthesis Imaging Workshop (2023)

Overview Program Lecturers Participants Registration Travel Local Logisticc Resourc

I Virtual 18th Synthesis Imaging Workshop (2022)

Virtual 17th Synthesis Imaging Workshop (2020)

16th Synthesis Imaging Workshop (2018)

15th Synthesis Imaging Workshop (2016)

14th Synthesis Imaging Workshop (2014)

13th Synthesis Imaging Workshop (2012)

12th Synthesis Imaging Workshop (2010)

11th Synthesis Imaging Workshop (2008)

10th Synthesis Imaging Workshop (2006)

9th Synthesis Imaging Summer School (2004)



eso.org/sci/facilities/alma/arc/alma-archive-school2022.html

https://www.eso.org/sci/faciliti B

es/alma/arc/alma-archive-
SC hOO | 2022 html 02:00 Welcome and logistics

09:30 Introduction to interferometry and ALMA
R f 10:30 Coffee break
e e r e n C e S 11:00 ALMA Science Archive basics
12:00 ALMA Science Archive content
13:00 Lunch
14:00 - 1&00 Hands-on session on archival queries {including coffee break)

Thursday October 6

09:30 ALMA Calibration basics
10:45 Coffee break

11:15 ALMA Imaging basics
13:00 Lunch

14:00 - 17:20 Hands-on session on CARTA (including coffee break)



Scales
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[LSRK] Radio velocity (km/s

0

Angular Resolution (beam size) ~ depend on the
longest baseline

0.2" x (300 GHz/Freq) x (1 km/longest baseline)

Maximum Recoverable Scale (MRS)
« 14" x (300 GHz/Freq) x (150m/shortest baseline)

« depends on the shortest baseline ( ~ 10 x beam
size)

«  When the emission is more extended than MRS,
the emission is resolve out - multiple
configuration or ACA and TP are added.

Field of View (FOV)

«  FWHM of the 12m telescope primary beam

e ~19 arcsec (33 arcsec) @ 300 GHz for 12m
(7m)

« Area of target is larger than 1/3 FOV, mosaic
observation.



ALMA could map different angular scales
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@Liuzzo's slide
(2022)




Antenna Primary Beam Response

T(hm)
* antenna response A(l,m) is not \

— main lobe = “primary beam”

fwhm ~ A/D SIDELOBE

AND
BACKLOBE

uniform across the entire sky
MAIN 10BE
\ Contours - 20,40,50,60,80%
50" B ‘\\

S A(lm)
N HALF POWER

BEAMWDTH

— response beyond primary beam
can be important (‘“sidelobes”)

GECMETRIC AREA "A" —m=

CRS Right Ascension

* antenna beam modifies the sky
brightness distribution Default pblimit

_ T(Lm) N T(Lm)A(Lm) in tclean is 0.2.

— can correct with division by

A(Lm) in the image plane
I = mosaicking @Wilner's slide (2016) ##.pbcor = ##.image / ##.pb

— large source extents require
multiple pointings of antennas

/!



lmaging/tclean

Slides are copied from the references in p. 3-5.



Visibility and Sky Brightness

* V(u,v), the complex visibility function, is the 2D Fourier transform of T(l,m), the
sky brightness distribution (for incoherent source, small field of view, far field, etc.)

[for derivation from van Cittert-Zernike theorem, see TMS Ch. 4]

* mathematically

V(u,v) f / (1, m)e 2 ) drdm,
T(l,m)= / / V (w, )™ dudy

u,v are E-W, N-S spatial frequencies [wavelengths]
Lm are E-W, N-S angles in the tangent plane [radians]

(recall " = cosx + isinx)

V(u,v) 7 T(l,m)

(R.A., Dec))
@Wilner's slide (2016)



Basics of | |mag|ng synthesis

* Interferometers sample the sky in the Fourier Domain (the ‘Visibilities’) which
are complex quantities (amplitude and phase) -> think “flux and position”

- Imaging is an inverse Fourier transform

- We have sampled particular U, V coordinates with given baselines at given times.
These must be ‘converted’ into physical parameter space onto an I, m grid

« Mathematical transforms change U,V into image plane

V(U,V) = 2D FT {Bprimary.lsource} (Visibilities)
+ S(U,V) =1 where U,V are sampled, = 0 if not (Sampling function)

* Bainy (I,m) = 20D FT7{S} (Dirty Beam)

* Ineas (M) = 2D FT {SV; (Measured image) @Maud'’s slide (2022)



Dirty Beam and Dirty Image
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@Wilner's slide (2016)



Deconvolution

DATA MODEL RESIDUAL RESIDUAL IMAGE
GRIDDING EFT
>
Major Cycle Minor Cycle
(Imaging) (Deconvolution)
MODEL IMAGE
T FFT
<
DE-GRIDDING

(figure adapted from U. Rao)
@ Marvil's slide (2024)



Deconvolution

DATA MODEL

RESIDUAL

—_—

GRIDDING

Major Cycle
) (Imnninna)
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@ Marvil's slide (2024)



Deconvolution

DATA MODEL RESIDUAL

RESIDUAL IMAGE

GRIDDING iEET

Find the brightest peak P in the dirty image

Measure the position of the peak (xy,) Minor Cycle
Shift the PSF to (x,,y,), multiply the PSF by loop gain y times (Deconvolution)
MODEL IMAGE

P. and subtract this from the dirty image

Add a point source with flux yP to the model at (x,,y,)

l 3
. .
DE-GRIDDING ‘w

(figure adapted from U. Rao)

@ Marvil's slide (2024)



Imaging parameter selection

natural

natural + |” taper

robust=0 uniform

Robust/Uniform Natural Taper
resolution higher medium lower
sidelobes lower higher depends
point source lower maximum lower
sensitivity
extended source lower medium higher
sensitivity

@Maud’s slide (2022)

Credits: Wilner - SMA



Imaging parameter selection

factor ~2.5 change in beam ‘area’

Flux (mJy beam™1) Flux (mJy beam™*)

( Flux (mly beam_l)
0.0 02 04 06 0.8 0.0 02 04 06 08 2 3 4 5 6

0 1
| —

-

Natural Uniform

Natural + 1" taper

Q

(@

RMS =23 Lly/bm

RMS = 10 ply/bm RMS = 16 ply/bm

RMS =28 ply/bm

natural robust=0 uniform natural + |” taper
0.29x0.25 p.a.-81  0.19x0.17 p.a.-78 0.17x0.15 p.a.-87 0.93x0.88 p.a.-86

Robust/Uniform Natural Taper
resolution higher medium lower
sidelobes lower higher depends
point source lower maximum lower
sensitivity
extended source lower medium higher
sensitivity ' .
-_— @Maud's slide (2022)

Credits: Wilner - SMA



Imaging parameter selection

Misses all extended structure,

Merging ACA and 12m to recover extended scales no U,V to sample this - so
cannot image it
T(lm) ALMA 12m array ALMA 12m array + ACA
0 2 Fhix W Jyépixel)s 10 Flux (él J%/oboedrggo 800 1000 0 20 Flux ((4'1 Ty ’be‘é,{}‘) 800

Credits: Wilner - SMA

0

:ﬂ
=
-
|5}

RZ
i

(@]
<
(3}
=

|
tn

10 0 =10
RA offset (") RA offset (n)

Recovers much of the @Maud'’s slide (2022)
extended structure Credits: Wilner - SMA

EUROPEAN ARC



Imaging parameter selection

* When imaging a number of parameters need to be used: \

* Cell (pixel) size: clean beam /5 - i.e. at least 5 cells (pixels) per clean beam (you know AR)
* Required to grid correctly, ascribe flux to ‘correct’ locations within a ‘clean beam’
* Pixels too large - blocky image flux build up in ‘wrong’ places, poor clean beam ‘fit’

+ Pixels too small - hard for the Fourier transform, cells ‘empty’, could affect weightings

- Image Size: Cover the Primary Beam

+ If emission is not large scale, image to HPBW or smaller (long baselines which can be huge
images), for mosaics always extend past the edges

- Specmode: ‘mfs’ (multi-frequency synthesis) or ‘cube’ spectral line cube

+ ALMA/CASA Pipeline specific ‘cont’ - merges all SPWs

* Cleaning type: CLEANIng - Hogbom, Clark, Multi-Scale; (but also Max Entropy MEM)

» niter / threshold - how much to clean by before stoppina

@Maud’s slide (2022)



Imaging parameter selection

- When imaging a number of parameters need to be used:

* Robust: Numerical Value from +2 Natural to -2 Uniform (between is ‘Briggs Robust’)

* +ve, weights towards shorter baselines (each baselines is equally weighted and more shorter
ones are always sampled - lower AR, but maximised sensitivity)

- -ve, weights towards longer baselines (gives more power to least sampled visibilities - inversely
proportioned, increasing noise but best AR)

» Default = 0.5, ‘middle-ground’ between resolution and sensitivity

- Taper: Make the beam larger (worse AR) by Apodizing the U,V by a Gaussian

- Like smoothing the image with a Gaussian but not ‘exactly’ the same

* uvrange: optional method to limit the range of visibilities in the image, e.qg. if a few shorter baseline
are causing a striping, you can exclude them from the time (uvrange = ‘800~16000’ - default
meters, or specify klambda - obeys list rule for multiple MS)

@Maud'’s slide (2022)



Download Data



< C 25 almascience.nao.ac.jp/aq/?observationsProjectCode=2016.1.00229.S

& Explore and download

1 column filter active
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&b Explore and download

Position T Energy Q Project [E Publication © Observation Lines Redshift
0 estimated ~
Source name Frequency Project code BibCode Observation Date
{116 7 8 9 10
ALMA source name Band Project Title Publication Title Polarisation Type & é % é S E 8 a % 8 é 8 %
== o oA 3 L < = a
- - vl S iz &L 6 i |& =
: > 8] [|siz|s|i 3
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RA Dec RA Dec Abstract Member ous id ] I T I3 3 -
b Nl » 3
C © &
Galactic Info: Right Ascension and Declination First Author Object type Moz T ks
1
Description: Coordinate search with default radius of 10 - >
. arcmin or coordinate-range search. RA and Dec may be . e
Target List expressed in sexagesimal or in decimal degrees. An Authors Public data only
alternative search radius in arcmin can be added to the Calibration observations 3 CHz 400 GHz 500 GHz 800 GHz
) end separated by a comma. All observations that have 8 9 10
Angular Resolution footprints overlapping with the search region will be [i
returned.
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¢k Download 34 GB Open legacy Request Handler

Readme Product Auxiliary Raw Raw (semipass) External

Q Project (1) A4
= Marme Size T Project T Gous
© Group ObsUniSet (1) AV @ - memberuid AQ001 X87d Xb37.tw hya sci.spw27.cube.lpbfits.gz (product) 1GB 2016.1.00229.5 uid://A001/X87d,
v memberuid A001 X87d Xb37.tw hya scispw25.cube.lpbcorfits (product) 4GB 2016.1.00229.5 uid://AQ01/X87d,
(M) Member ObsUniSet (1) v momc1id_AGIA XE7d TTT0m_ by Sck ot xbn Lbose s (] Band: 7
r— . Frequency range: 336.325..336.794
L Frequency resolution: 244,141 kHz
© Source (1) NV Line sens. (10km/s): 0.599mJy/beam
G Line sens. (native): 0.093uly/beam
. . , Polaritazions: XX Y
:= Collection (1) A Array: 12m
" Array (1) v ' j '
("o File type (5) v @  memberuid AQ01 X87d Xb37.tw hya scispw19 25 27 29.contlpb.fits.gz {product) 374 kB 2016.1.00229.5 uid://A001/X87d,
v memberuid A001 X87d Xb3T7.tw hya scispw29.mfslpbcorfits (product) 1 MB 2016.1.00229.5 uid://AQ01/X87d,
a File Class (3) AV maembee il ADOY AT NBIT tw brys_ sl pmdiomie | pheos Sl Ba“d: 7

Frequency range: 349.099..349.568
Frequency resolution: 244.141 kHz
Line sens. (10km/s): 0.593mJy/beam
G Line sens. (native): 0.094uly/beam
Polaritazions: XX YY
Array. 12m




Cc 2% almascience.nao.acjp/rh/submission

ALMA Request Handler | Loain

Anonymous User: Request #1417934760309 ¥
Request Title: click to edit

| Download Selected |

readme product 8 auxiliary (J raw (J raw (semipass) [J external
File Size Accessible Actions

Project / OUSet / Executionblock Updated
114 GB

v [ Request 1417934760309
v ] Project 2016.1.00229.5
v ] Science Goal OUS uid://A001/X87d/Xb35
v L] Group OUS uid:/fA001/X87d/Xb36

¥ ] Member OUS uid:/A001/X87d/Xb37 P
» SBtw_hya_a 07_TMA1
o ] readme memberuid___ A001_X87d_Xb37 README txt
b ] product 2016.1.00229.5_uid___A001_X87d_Xb37_001_of_001 tar
o~ 1 auxiliary 2016.1.00229.5_uid___A001_X87d_Xb37_auxiliary.tar 275 MB
4 raw 2016.1.00229.5_uid___A002_Xbb00cd_X32c.asdm.sdm.tar 113 GE

£ £ € <

Each Member OUS (or SB) may have the following files available for download:

readme A text file with very basic information

product Final images and image cubes

auxiliary A file containing logs, quality assurance information, scripts, and calibration data

raw Raw visibility data
external Enhanced data products (including enhanced images or visibility data) created after the data delivery



In download XXX.sh, check the server!!

[shlee@pluto TW Hyal$ 1s

member.uid A001 X87d Xb3d.README.txt

[shlee@pluto TW Hya]$ cd 2016.1.00229.S/science goal.uid A001 X87d Xb3b/group.
uid A001 X87d Xb3c/member.uid A001 X87d Xb3d/

[shlee@luto member.uid A001 X87d Xb3d]$ 1s

[shlee@pluto member.uid A001 X87d Xb3d]$ ls script/
casa-20240703-150200. log ipython-20240703-150206. log scriptForImaging.py

casa piperestorescript.py PPR uid AOO1 X87d Xb3e.xml
casa pipescript.py




-- project_id/
-- science_goal.ouss_id/
|-~ group.ouss_id/

| |-- member.ouss_id/

Project - All observations associated with a specific proposal.

Science Goal OUS - All observations associated with a specific science goal
In that proposal.

Group OUS - Associated observations within a Science Goal (e.g.,
observations of the same fields with the same spectral tunings but
with different arrays or array configurations.

Member OUS — A specific set of observations of the same fields using the
same tunings and array or array configuration.

Execution block — An individual “unit” of the observations needed for a
Member OUS.



Atacama Large Millimeter/submillimeter Array (ALMA)
A

Cycle: 4

Project code: 2016.1.00229.5

SB name: TW Hya a 06 TM1

PI name: Edwin Bergin

Project title: Unveiling the Gas Phase Kinetic Chemistry in Protoplanetary Disks
Configuration: Longest Baseline = 460.0 m
Proposed rms: 5.0 mlJy / 0.122070 MHz (0.166 km/s)
Pronnced heam <ize* 1 A arccer
EASA version used for reduction: 4.7.2

A2 Result: PASS

lotal Numper OT Memper SbS 1N LN1S UUS uroup: 1
Comments from Reducer:

his scheduling block was calibrated and imaged using the pipeline
ersion 38366 (C4-R2B) in CASA 4.7.2 (r39732).

he calibration appears reasonable, no additional flagging was required in stage 2 (hifa flagdata).
he imaging . . ' BE -
he contin |n SCI’Ipt dlreCtOFy, ed by the pipeline. The PI may choose to do a more caref
L identific

he contin > Casa(4-7-2) _pipeline tral line cubes.
Self-calib 1 . i . inuum.
A1l pipeli > EXGCfIle( SCI’IptFOI’Ppr) an and a broad mask, the PI may want to do a deeper clean

ith careful masking to improve the images.

member.uid ABO1 X87d Xb3d.README. txt 1,0-1 Top



[shlee@pluto member.uid A001 X87d
[shlee@pluto ga]$ 1s

|- project_id/ uid__ XXXXX.weblog.tgz

| |--science_goal.ouss_id/
[shlee@pluto qa]$ tar -xzfT uld  AOCEEEEE ISR
[shlee@pluto qal$ cd pipeline-20170% |
[shlee@pluto html]$ 1s
casa-20170503-212520.1log
casa-20170504-123945.10g

pipeline-XXXXX/html (directory)

| | |--member.ouss_id/

README

product/
taaa_cammandﬂ . Log

-
-

- : : | | | | |- calibrati (3)

casa plperestorescript.py

casa pipescript.py =l (4)

index.html | 1| |- seript/ (5)
||| | |-log/ (6)  (only present in manually calibrated data)
-

raw/ (7)  (only present when part b is unpacked)

L= wiim ® 1 T BN S

[shlee@pluto html]$ casa --pipeline

1 h weblog()

Zuz4-vs-vuo zvu.vvu.os inFO: Found weblogs at:

tl-1.html
2024-07-03 20:07:02 INFO: Serving web log on 127.0.0.1 port 30000 (http://127.0.0.1:30000/)
2024-07-03 20:07:02 INFO: Opening http://127.0.0.1:30000/tl1-1.html




O p e n We b | O g https://help.almascience.org/kb/articles/what-is-the-best-

way-to-view-the-weblog

help.almascience.org

Q. How can we help you today?

Help Center > Knowledgebase > General ALMA Queries > What is the best way to viewtheweblog? TOO  Search Sci Portal

=@ What is the best way to view the weblog? | @ Subscribe |
- Label
Last updated: Jan 25, 2022 by Sarah Wood = abels

For Mac OS and linux users the recommended internet browser to use for full functionality of the pipeline weblog viewing is

Firefox.
Author
Since 2021 the ALMA pipeline (2021.2.0.128) using CASA 6.2.1-7, weblogs are also viewable with Chrome and Safari browsers.
However, due to various browser security options, total functionality of the weblogs may not be available by default. Sarah Wood
Weblog interface errors can include not opening or loading: linked files, the 'by topic' or 'by task' pages, sub-plots and sub-pages
- due to an inability to find the correct reference html page links. There may also be issue to produce all plots, and or the radio Date Created
direction buttons and side bar links. Note, for older Pipeline datasets using e.g. < CASA 5.6.1, Firefox remains the advised
browser to use. Sep 23, 2019

Please take note: sometimes there can be errors when using a browser to open the weblog.



Open weblog

ii) Use a python3 call, external to a CASA session:

Outside of CASA one can also create the http server in which to view a local weblog. From the command line simply type:

python3

The weblog can then be accessed in a web browser via the URL:

http://127.0.0.1:8080/"location_of_PL_weblog"/html/index.html

Note, this method requires python3, for which the version delivered with CASA can be used by setting it as an alias or by calling
the full path. On MacOS this is found in "/Applications/CASA.app/Contents/MacOS/python3", or on Linux systems
"'install_path'/casa-6.2.1-7-pipeline-2021.2.0.128/bin/python3"
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2t S O D 127.0.0.1:30000/t1-1.html & =
«* Centos +* Wiki @ Documentation @ Forums &% JVO Data Search (@ ALMA Science Portal at.. (O model # ERDA
& A Home By Topic By Task 2016.1.00229.S

ALMA

Observation Overview Pipeline Summary

Project uid://A001/X5ac/Xba Pipeline Version r39732 (Pipeline-Cycle4-R2-B) (documentation)

Principal Investigator ebergin CASA Version 4.7.2r39762

OUS Status Entity id uid://A001/X87d/Xb3d Pipeline Start 2017-05-03 21:25:41 UTC

Observation Start 2017-04-30 00:27:22 UTC Execution Duration 1 day, 0:32:00

Observation End 2017-04-30 01:32:42 UTC
Observation Summary

Measurement Set Receivers Size
Observing Unit Set Status: uid://A001/X87d/Xb3d Scheduling Block ID: uid://A001/X87d/Xb2d

Session: session_1

uld__A002_Xbfcd9b_X70c.ms ALMA Band 6 40 2017-04-30 00:27:21 2017-04-30 01:32:41 0:40:32 151 m 460.0 m 189.5m 57.5GB
uid__A002_Xbfcd9b_X70c_targetms ALMABand 6 40 2017-04-30 00:41:17 2017-04-30 01:31:21

0:40:28 15.1m 460.0m 189.5m 40.0G8



@  2016.1.00229.S - Home x o+

< 2> G O DO 127.0.0.1:30000/t1-1.html

«* Centos +* Wiki @ Documentation @ Forums &% JVO Data Search (@ ALMA Science Portal at.. (O model # ERDA

fAA*Home  ByTopic  ByTask

S
O
ALMA

Observation Overview

Project

Principal Investigator
0US Status Entity id
Observation Start

Observation End

Observation Summary

uid://A001/X5ac/Xba
ebergin
uid://A001/X87d/Xb3d
2017-04-30 00:27:22 UTC

2017-04-30 01:32:42 UTC

Measurement Set Receivers
Observing Unit /%87d/Xb3d Scheduling Block ID: uid://A001/X87d/Xb2d
Session: session_1

uld___A002_Xbfcd9b_X70c.ms ALMA Band 6
uid__A002_Xbfcd9b_X70c_target ms ALMA Band 6

Num Antennas

40

40

Pipeline Summary

Pipeline Version

CASA Version

r39732 (Pipeline-Cycle4-R2-B) (documentation)

4.7.2r39762

Pipeline Start
Execution Duration
Time (UTC)
Start End
2017-04-30 00:27:21 2017-04-30 01:32:41
2017-04-30 00:41:17 2017-04-30 01:31:21

2017-05-03 21:25:41 UTC

1 day, 0:32:00

Baseline Length
On Source Min Max
0:40:32 151 m 4600m
0:40:28 15.1m 460.0m

RMS

189.5m

189.5m

2016.1.00229.S

Size

57.5GB

40.0G8



e A Home By Topic By Task

2016.1.00229.S

Overview of 'uid__A002_Xbfcd9b_X70c.ms'

. . . e . a/a/a/erare/alels
Observation Execution Time = '-'_ . ' : I_' “m
~Twoomon i l
Start Time 2017-04-30 00:27:21 :: .h

End Time 2017-04-30 01:32:41 'iy-‘-‘-'-‘-'# IIII | l | I | l

Total Time on Source 0:56:56 J
Total Time on Science Target 0:40:32
Intent vs Time
Track scan intent vs time Field vs Time
LISTOBS OUTPUT
Track observed field vs time
Spatial Setup Spectral Setup
Science Targets TW_Hya' All Bands 'ALMA Band 6' and 'WVR'
Calibrators 'J1037-2934' and 'J1107-4449 Science Bands ‘ALMA Band 6'
Antenna Setup Sky Setup
Min Baseline 151 m Min Elevation 67.28 degrees
Max Baseline 460.0m Max Elevation 83.36 degrees

Number of Baselines 780

Number of Antennas 40




ARRERRERARARARARRARRARRAARARRAARARRRARAARS

#i#### Begin Task: listobs
listobs( wis='calibrated_final.ms',

RiaaR

selectdata=True,

spw="",

field="",

MeasurementSet Name: /scratch/alma/shlee/alma_summer/TW_Hya/2016.1.00229.5/science_goal.uid___A001_X87d_Xb3b/group.uid___ A001_X87d_Xb3c/member.

Observer:

ebergin Project:

Observation: ALMA
Computing scan and subscan properties...

uid: //A001/X5ac/Xba

antenna='"', uvrange='', timerange='",

Data records: 1640000 Total elapsed time = 3065.14 seconds
Observed from 30-Apr-2017/00:41:17.1 to 30-Apr-2017/01:32:22.3 (UTC)
ObservationID = 0 ArrayID = 0
Date Timerange (UTC) Scan FldId FiaeldName nRows Spwlds
30-Apr-2017/00:41:17.1 - 00:47:51.8 9 2 TW_Hya 266500 [0,1,2,3,4] [6.05,
00:49:09.4 - 00:55:44.0 11 2 TW_Hya 266500 [0,1,2,3,4] [6.05,
00:58:02.6 - 01:04:37.3 15 2 TW_Hya 266500 [0,1,2,3,4] [6.05,
01:05:53.4 - 01:12:28.1 17 2 TW_Hya 266500 [0,1,2,3,4] [6.05,
01:14:41.0 - 01:21:15.6 21 2 TW_Hya 266500 [0,1,2,3,4] [6.05,
01:22:31.5 — 01:29:06.2 23 2 TW_Hya 266500 [0,1,2,3,4] [6.05,
01:31:21.8 - 01:32:22.3 27 2 TW_Hya 41000 [0,1,2,3,4] [6.05,
(nRows = Total number of rows per scan)
Fields: 1
ID Code Name RA Deacl Epoch SrcId nRows
2 none TW_Hya 11:01:51.812563 -34.42.17.27561 ICRS 2 1640000
Spectral Windows: (5 unique spectral windows and 1 unique pclarization setups)
SpwID Name #Chans Frame ChO (MHz) ChanWid(kHz) TotBW(kHz)
0 X20746199454#ALMA_RB_0O6#BB_2#SW-01#FULL_RES 128 TOPO 219075.479 =15625.000 2000000.0
1 X2074619945#ALMA_RB_O6#BE_4#SW-01#FULL_RES 128 TOPO 233286.533 15625.000 2000000.0
2 X20746199454ALMA RB_0O6#BBE_1#SW-014#FULL_RES 1920 TOPO 220437.264 -61.035 117187.5
3 X20746199454ALMA_RB_O6#BE_1§SW-02#FULL_RES 1920 TOPO 219598.946 -61.035 117187.5
4 X2074619945#ALMA_RB_06#BE_3#SW-01#FULL_RES 3840 TOPO 231082.493 61.035 234375.0
Sources: 15
ID Name Spwid RestFreg(MHz) SysVel (km/s)
0 J1037-2934 0 218103.1 0
0 J1037-2934 al 234300 0
0 J1037-2934 2 220398 .6842 0
0 J1037-2934 3 219560.358 0
0 J1037-2%934 4 231220.686 0
1 J1107-4449 2 220398.6842 0
1 J1107-4449 3 219560 .358 0
1 J1107-4449 0 218103.1 0
1 J1107-4449 4 231220.686 0
1 J1107-4449 1 234300 0
2 TW_Hya 2 220398 .6842 13.4
2 TW_Hya 3 219560.358 13.4
2 TW_Hya 0 218103.1 13.4
2 TW_Hya 4 231220.686 13.4
2 TW_Hya 1 234300 13.4
Antennas: 40:
ID Name Station Diam. Long. Lat Offset from array center (m)

.05,
.05,
.05,
.05,
.05,
.05,
.05,

Thith ¢ h v Oh h
hih o h O O Th

correlation="'",

Average Interval (s)

.05,
el
.05,
-05,
.05,
-05,
.05,

scan=""', intent='"', feed="'",

ScanIntant

6.05, €.05] [OBSERVE_TARGET#ON_SOURCE]
6.05, 6.05] [OBSERVE_TARGETH#ON_SOURCE]
6.05, 6.05] [OBSERVE_TARGET#ON_SOURCE]
6.05, €.05] [OBSERVE_TARGETH#ON_SOURCE]
6.05, 6€.05] [OBSERVE_TARGETH#ON_SOURCE]
6.05, 6.05] [OBSERVE_TARGET#ON_SOQOURCE]
6.05, 6.05] [OBSERVE_TARGETH#ON_SOURCE]

CtrFreq(MHz) BBC Num Corrs

218083.2912 2 XX YY
234278.7202 4 XX YY
220378.7008 1 XX ¥YY
219540.3830 1 XX YY
231199.6500 3 XX YY

Listobs in casalogger

Check the field ID and Spw ID

ITRF Geocentric coordinates

(m}

aril




summer
Observer

Observation

cords: 2455900 Total elapsed time 95 seconds
rved from 30-Apr-2017/00:30:00.9 to Apr-2017/01:33:12.8
ObservationlD = @ ArraylD = 6
Date Scan FldId FieldName n
30-Apr 30:17.90 2 )
3 00:35:39.7 3
2 00:36:20.3 4
3 00:39:07.5 5
30:30.0 - 00:39:47.0 6
5 4 00:40:27.6 7
00:40:49.7 - 00:41:05.8 8
1 00:47:51.8 a9
7 - 00:48:43 10
4 - 90:55:44 11
13
14
15
16
4 17
1 18
| 19
7 20
] 21
1 3 22
5 2 23
3 2 24
7 K 25
2 7.3 26
8 L3 27
01:32:42.6 8 28
nRows = Total number of rows per scan
Fields: 3
I0 Code Epoch
8 none 0800080 ICRS
1 none B.694000 {
2 none TW_Hya 01 812563 4 .;RL
Spectral Windows (S un spectral windows and 1 unique polarization
SpwlD #Chans Fr ]
8 945#ALMA RB RES 128 TOPC
1 A5&ALMA RB SW RES 128 TOoPO
2 AS#ALMA RB 06#BB_1#5) “#PJL RES 1920 ToPO
3 45#ALMA RB_O6G#BB_ 1#SW-02#4FULL > 1920 TOPO
4 A RB OG#BB 3#SW-01#FULL 840 TopO
ou
 { Spwid RestFreq(MHz) SysVel(km
8 ] 218163.1 e
9 1 234300 ]
0 2 220398 .6842 0
3 21 ]
4 23 0
2 2 e
3 2 ]
3] 2 ]
4 0
1 0
2 4
3 ¢
0 13.4
4 13.4
1 13.4

Antennas: 48

TW_Hya/2016

206500

266500

266500

30229.5/science_goal

Average
[0.5

6, 0

85,

[0.576, 0
[6

85,

20500
34440

0s,

34440
20500
34440

TotBW(kHz
2000800.
2000000

uid

576

2]

>

&

576)

576]

6

oo

B

Intervalls
576

ABB1 X87d _Xb3b/group.uid ABB1 X87d Xb3c/member.uid ABB1 X87d Xb3d
) Intent
[CALIBRATE "J‘K"'z”lﬂ‘f"HIl‘ yCALIBRATE AT"J‘["!’P&#-H',I ALIBRA ATMOSPHERE®OFF
65, 6.65, 6.65, ] LI-JaTE BANDPASS#0N_SOURCE,CALIBRATE WVR#0N SOURCE)
[CALIBRATE _ATMOS T,CALIBRATE ATMOSPH Dl«w\v,rfli E_ATMOSPHERE#OFF
05, 6.05, 6.65 LIEQATE FLUX#ON_SOURCE, CALIBRATE WVR#ON_SOURCE]
[CALIBRATE ATMOSPHERE#AMBIENT , CALIBRATE ATMOSPHERE#HOT, CA ATMOSPHERE#OFF
05, 6.05 € 6.05) [CALIBRATE PHASE#ON_SOURCE,CALIBRATE a\~ﬂJH SOURCE]
[CALIBRATE 4'”059“-°E AMBIENT , CALIBRATE ATMOSPHERE#HOT,CALIBRATE ATMOSPHERE#OFF
05, 6,05 C 6.05) [OBSERVE TARGET#ON SOURCE)
65, 6.65 6.85] [CALIBRATE PHASE#0ON_SOURCE,CALIBRATE WVR#0ON_SOURCE]
05, 6.65 i 6.05) OBSERVE TARG N SOURCE]
[CALIBRATE / "uaPﬂE%L#~”Hllt +CALIBRATE ui"JbPﬂ'Ht«"Jw CALIBRATE ATMOSPHERE#OF
85, 6.85, 6.85, 6.95] 7‘~II“°4TE PHASE#0N SOURCE ¥ON_SOURCE]
[CALIBRATE ERENAMBIENT, ATHOSF E_ATMOSPHERE®OFF
.85, 6.65 .85] [OBSERV N_SOURCE]
05, 6.05 6.05] [CALI SE#ON SOURCE,CALIBRATE WVR#ON SOURCE]
B85, 6.65 6.65] [OBSE TARGET#0N_SOURCE
[CALIB E AT"USPJEDE"”BIEH' CALIBRATE ATMOSPHERE#H C TE_ATMOSPHEREZ0FF
05, 6.05, 6,05, 6.05) [CALIBRATE PHASE#ON SOURCE,CAL E!Hf\'f ON_ SOURCE
[CALIBRATE ATMOSPHERE#AMBIENT, CALIBRATE AT”JSP~:RE#ﬁ CALIBRATE ATMOSPHERE#OFF
05, 6.05, 6,05, 6.95] [OBSERVE TARGET#ON SOURCE]
.05, 6.65, 6 6.85] LIBRATE PHASE#ON_SOURCE,CALIBRATE WVR#0ON_SOURCE]
85, 6.05, 6.85, 6.95] [OBSERVE TARGET#0N_ SOURCE]
[CALIBRATE ATMOSPHERE#AMBIENT , CALIBRATE ATMOSPHERE#HOT , CALIBRATE ATMOSPHERE#OFF
85, 6.05, 6.85, 6.9 CALIBRATE PHASE#0ON_ SOURCE,CALIBRATE WVR#0ON SOURCE]
[CALIBRATE ATMOSPHERENAMBIENT ,CALIBRATE ATMOSPHERE#HOT , CALIBRATE ATMOSPHERE®#OFF
05, 6.05, 6.85, 6.05) [OBSERVE_TARGET#ON_SOURCE]
05, 6.05, 6.85, 6.05) [CALIBRATE PHASE#ON SOURCE,CALIBRATE WVR#ON SOURCE)
CtrFreq(MHz) Nua Corrs
218683. 2 XX YY
78 & XX YY
8 1 XX Yy
1 XX YY
3 X YY

calibrated/cal

SOURCE

SOURCE

SOURCE

SOURCE,

SOURCE

SOURCE

SOURCE

SOURCE

ibrated.ms

CALIBRATE

CALIBRATE

CALIBRATE

CALIBRATE

CALIBRATE

CALIBRATE

CALIBRATE

CALIBRATE

MS Version 2

WVRFAMBIENT ,(

(VREAMBIENT,

WVREAMBIENT ,C

VREAMBIENT,

WVR#AMBIENT,

WVRSAMBIENT,

WVREAMBIENT,

WVRZAMBIENT,

WVRFAMBIENT ,C

WVRSAMBIENT,

CALIBR

ALIBRAT

ALIBRATE

—

ALIBRATE

m

CALIBRATE

CALIBRA

CALIBR

ALTBRATE W\

CALIBR

ALIBRAT

WVRWMHOT , CALIBRATE
WVR#HOT, CALIBRATE
WVR#HOT, CALIBRATE
WVR#HOT , CALIBRATE
WVR#HOT , CALIBRATE

WVRMHOT , CA

WVR#HOT

VR#HOT,

WVRNHOT

WVR#HOT

+CALIBRATE

+CALIBRATE

WVRNOFF

WVRROFF

WVR#OFF

WVR#0FF

WVR#OFF

WVRNOFF

WVR#0FF

WVR#OFF

WVR#OFF

WVRNOFF

SOURCE)
SOURCE)
SOURCE])
SOURCE)
SOURCE]

SOURCE)

SOURCE)
SOURCE)

OURCE)
SOURCE)




ObservationlD = @

-

D&

2 unique

15#ALMA RB

JIAS5#ALMA RB

B
10045#ALMA RB
19945#ALMA RB

34 1

) 2034 2
) -2034 3
} 2034 g
1 4449 2
| 4449 3
1 4449 0
1 4449 g
| 07-4449 1
]

P

4

1

Spwid Res

ArraylD = @
Scan
-] 9
0 11
a e
3 15
21
2 23
3 27
WS pe

6#BB
06#88
06#B8B
P5#BB
06#BB

NNN
oo

@ &

o)

~

NN N

2008
26656
206065
266500 {

266500 [
2606500 {
410 [

bt b bk et et
'

nRowWS
1640000
hanWid(kMz

Average

bbb n

(6
[6
(6
(6
L

[6

Interval

5, 05
6.65,
6.05
6.05
6.05
6.05
6.05,

6

ScanInten

6

151 [OBSERVE
85] [OBSERVE
05] [OBSERVE
85] [OBSERVE

85] [OBSERVE

)5] [OBSERVE
] [OBSERVE

{ '
2 XX YY
< XX YY
1 XX YY
1 XX YY
3 X YY

TARGETZ0N

SOURCE)
OURCE
OURCE

WRCE
JRCE

calibrated

rir

al.



e A Home By Topic By Task

2016.1.00229.S

Overview of 'uid__A002_Xbfcd9b_X70c.ms'

. . . e . a/a/a/erare/alels
Observation Execution Time = '-'_ . ' : I_' “m
~Twoomon i l
Start Time 2017-04-30 00:27:21 :: .h

End Time 2017-04-30 01:32:41 'iy-‘-‘-'-‘-'# IIII | l | I | l

Total Time on Source 0:56:56 J
Total Time on Science Target 0:40:32
Intent vs Time
Track scan intent vs time Field vs Time
LISTOBS OUTPUT
Track observed field vs time
Spatial Setup Spectral Setup
Science Targets TW_Hya' All Bands 'ALMA Band 6' and 'WVR'
Calibrators 'J1037-2934' and 'J1107-4449 Science Bands ‘ALMA Band 6'
Antenna Setup Sky Setup
Min Baseline 151 m Min Elevation 67.28 degrees
Max Baseline 460.0m Max Elevation 83.36 degrees

Number of Baselines 780

Number of Antennas 40




All Windows

10
n
12
13
14
15
16
17
18
"

21

23

25

26

All Spectral Windows in wd__ADIZ_Xbfcd%_X7Dc.ms

Frequancy (TOPO)
Start

220 538 Gz
223 538 Gz
236,538 GHz
236 538 GHz
183.800 GHz
220 536 GHz
220,624 GHz
222 538 GHz
222 624 GHz
236,538 GHz
236,624 GHz
236 538 GHz
238 624 Gz
218.960 Gz
217.083 Gz
230,959 GHz
233,379 GHz
218.960 Gz
219.014 GHz
217.083 Gz
217.169 Gz
230.95% Gz
231.014 Gz
283 279 GhHz
233 365 GHz
220,320 GHz
220.320 Gz
219 487 GiHz
219,482 GHz
231.082 Gz

231.082 GHz

Cantre

221,538 GHz
)3 538 GHz
237.538 GHz
239,538 GHz
187550 GHz
221.538 GHz
21.515GHz
223.538 GHz
223,515 GHz
237538 GHz
237.5156GHz
39538 GHz
230 513 GHz
219.960 GHz
213.083 GHz
231,959 GHz
234279 GHz
219960 GHz
219.952 GHz
219,083 GHz
218.068 GHz
231959 GHz
231.951 GHz
234279 GHz
234.263 GHz
220,379 GHz
220379 GHz
219540 GHz
219.540 GHz
231,200 GHz

231,200 GHz

End

222 53B GHz
224 53B GHz
238 538 GHz
240538 GHz
191.300 GHz
222 538 GHz
222 405 GHz
224 536 GHz
224405 GHz
238538 GHz
238 405 GHz
240 536 GHz
240 405 GHz
220960 GHz
219.083 GHz
232950 GHz
235270 GHz
220 960 GHz
220889 GHz
219.083 Gz
218.966 GHz
232,959 GHz
2332 BED GHz
235.270 GHz
235.162 GHz
220.437 GHz
220437 GHz
219590 GHz
219.590 GHz
231.317 GHz

231.317 GHz

Bandwidih (TOPQ)
2.000 GHz
2.000 GHz
2.000 GHz
2.000 GHz
7.500 GHz
2.000 GHz
1.781 GHz
2.000 GHz
1.781 GHz
2.000 GHz
1.781 GHz
2.000 GHz
1.781 GHz
2.000 GHz
2,000 GHz
2.000 GHz
2.000 GHz
2.000 GHz
1.675 GHz
2,000 GHz
1.797 GHz
2.000 GHz
1.875 GHz
2.000 GHz
1.797 GHz
117188 MHz
117.188 MHz
117188 MHz
117.188 MHz
234.375 MHz

234.375MHz

128

128

28

128

1920

1920

Frequency Width
2,000 GHz
2.000 GHz
2000 GHz

2000 GHz

1,500 GHz
15625 MHz
1.781 GHz

15625 MHz

2,000 GHz
2,000 GHz
2,000 GHz
2,000 GHz
15625 MHz
1.ETS GHz
15,625 MMz
1.797 GHz
15,625 MHz
1ETSGHz
15,625 MHz
1.797 GHz
61,035 kHz
TIT1EE MHz
61,035 kHz
117188 MHz
61,085 kHz

234 375 MMz

Velocity Width
2706465 km/'s
BRI 351 kmis
2524.164 km/s
2503089 km/s
2397700 kmd's
.44 s

2410.701 kmd's.

20,955 om's

Z725.887 km/s
2749339 kmd's
I5B4 BT ks
2550280 km/'s
21,206 ks
2955610 km/'s
NATH s
2470786 km/'s
20154 kmfs
2423 402 kmd's
19.904 km/s
2290507 km/s
83.029m's
159416 kmi's
B3 346 mis
160025 krnv's
79.143m/s

302.070kmi's

XK YY
WK ¥
XYY

I, Y
XYy
XYY
XL YY
XX, ¥Y¥
XX YY
XK YY
XYY
XYY
XK ¥Y
Le )
XYY
XYY
XYY
XYY
X, v
Yy

Band

ALMABand &
ALMA Band &
ALMA Band &
ALMA Band &

WVR

ALMA Band &
ALMA Band &
ALMA Band &
AlLMABand &
ALMA Band &
ALMA Band &
ALMA Band &
ALMA Band &
ALMAEand &
ALMABand &
ALMA Band &
ALMA Band &
ALMA Band &
ALMABand &
ALMABand &
ALMA Band &
ALMA Band &
ALMA Band &
ALMA Band &
AlLMABand &
ALMA Band &
ALMA Band &

ALMA Band &

POINTING, TARGET, WVR

AMPLITUDE, ATMOSPHERE, BANDPASS, PHASE, TARGET, WvR
AMPLITUDE, ATMOSPHERE, BANDPASS, PHASE, TARGET, WVR
AMPLITUDE, ATMOSPHERE, BANDPASS, PHASE, TARGET, WVR
AMPLITUDE, ATMOSEHERE, BANDPASS, PHASE, TARGET, WVR
ATMOSPHERE

ATMOSPHERE

AMPLITUDE, ATMOSPHERE, BANDPASS, PHASE, TARGET, WvR
AMPLITUDE, ATMOSPHERE, BANDPASS, PHASE, TARGET, WVR
ATMOSPHERE

ATMOSPHERE

AMPLITUDE, ATMOSPHERE, BANDPASS. PHASE, TARGET, WVR
AMPLITUDE, ATMOSPHERE, BANDPASS, PHASE, TARGET, WvR
AMPLITUDE, BANDPASS. PHASE. TARGET, WVR

AMPLITUDE, BANDPASS, PHASE. TARGET, WVR

AMPLITUDE, BANDASS, PHASE, TARGET, WVR

AMPLITUDE, BANDPASS. PHASE. TARGET, WVR

AMPLITUDE, BANDPASS, PHASE, TARGET, WvR

AMPLITUDE, BANDRASS, PHASE, TARGET, WVR



Spectral Setup Details

Science Windows

All Windows

Science Windows

19

23

25

27

29

Spectral Windows with Science Intent in uid___A002_Xbfcd9b_X70c.ms

Frequency (TOPO)

Start Centre
217.083 GHz 218.083 GHz
233.279 GHz 234.279 GHz
220.320 GHz 220.379 GHz
219.482 GHz 219.540 GHz
231.082 GHz 231.200 GHz

End

219.083 GHz

235.279 GHz

220.437 GHz

219.599 GHz

231.317 GHz

Bandwidth (TOPO)
2.000 GHz

2.000 GHz
117.188 MHz
117.188 MHz

234.375 MHz

Channels (TOPO)

Number Frequency Width
128 15.625 MHz

128 15.625 MHz
1920 61.035 kHz
1920 61.035 kHz
3840 61.035 kHz

Velocity Width
21.479 km/s
19.994 km/s
83.029 m/s
83.346 m/s

79.143 m/s

Correlator Axis
XX YY
XX, YY
XX YY
XX YY

XX, YY

Band

ALMA Band 6

ALMA Band 6

ALMA Band 6

ALMA Band 6

ALMA Band 6

BACK



Spectral S~*-p Details BACK

# Home By Topic By Task 2019.1.00720.5

Session: session_1

Spectral Setup Details BcK

Science Windows All Windows

Science Windows

Frequency (TOPO) Channels (TOPO)

Real Virtual Bandwidth Frequency Velocity Correlator Band

ID 1D Name Type Start Centre End (TOPO) Transitions Number Width Width Axis Band Type

23 23 X176064364%ALMA_RB_07#BB_4#5W- TDM 302.471 303.471 304.471 2.000 GHz ContForCal(ID=0) 128 15.625MHz  15.436 XX, YY ALMA TSB
01 GHz GHz GHz km/s Band 7

25 25 X176064364#ALMA_RB_O7#BB_1#SW- FDM 316.665 316.782 316.899 234.375MHz  D20_1(1,0)-1(0,1)(ID=4104568) 1920 122.070kHz  115.523 XK YY ALMA TSB
0 GHz GHz GHz m/s Band 7

27 27 X176064364#ALMA_RB_O7#BB_2#5W- FDM 315.831 316.066 316.300 468.750 MHz  13CH30H_v_t=0_10(-1,10)-9(0,9)(ID=575176), 960 488.281 kHz  463.141 KK, YY ALMA TSB
01 GHz GHz GHz 13CH30H_v_t=1_4(1,4)-5(2,3)_++(ID=3764462) m/s Band 7

29 29 X176064364#ALMA_RB_O7#BB_2#SW- FDM  315.767 316.001 316.235 468.750 MHz  13CH30H_v_t=1_4(1,4)-5(2,3)_++(ID=3764462), 960 488.281 kHz  463.236 XX, ¥Y ALMA TSB
02 GHz GHz GHz 13CH30H_v_t=0_10(-1,10)-2(0,9)(ID=575176) m/s Band 7

3 3 X176064364#ALMA_RB_O7#BB_3#SW- FDM 301.505 301.739 301.973 468.750 MHz  13CH30H_v_t=0_8_(2,6)-7_(-2,6)(ID=575128) 1920 244141 kHz  242.566 XX, YY ALMA TSB
01 GHz GHz GHz m/s Band 7

Spectral Windows with Science Intent in uid__A002_Xe1f219_X78a6.ms

You can find which spw targeted line is in.



Task Summaries

Task
1. il importdta Segzter mansiremant stz wih e pEsne

2 hila, Sageleia: ALMA deiemministic fgging

1 hila_Mumcaifieg Mag eprcival e iR B0k dyRtem Nl collrsiors
4 hil_reeSagohams Fiag thannels i rw dais

3 hifpefant S reference antenmes

. hila_myacal: Exicsinte Toys calforston

@7 hila twysdiog Fiag Teys o tion

@8 hifa_mstgos: Comect for artenns postion offsts.
o hily_wwrgralfisg Cal: st snd fisg WAR caizmean
15 Wl Auagninfing Flag atternas Wi oW qes
11. if_gainflag: Fiag antennas with gan auskers

12 if. seffy: Set caflbmioe made| visbilties

15 if_bandpaes Fhise-u Bangp s 2t

1% hifa_gfumssele: Tran sfes Murscole fom amgiSure calieator

12 hhifa_timegainea G

mibeztion

17, Wil _spplyeal &gpiy cuiirations rem conl

18 I maleimiiee Set-up Fage peesmeters for clbrator maging

15, bif makeimages: Mak: callbraior mages

20 i chee kpraderinze. Crec procurct aice

21, I _eaporiduts Frepare peline asa products for expest

22 if matranshom: Cremte soenoe et MO

22 hifs_Magtergets AL Terget fsggng

24 il ikt Setup Fage paesmenei (ot BEgE! por AW COMELAT Mg
25 hif_Sndeont: Detect conshusm Seuency ranges

20 Iif weaTEAL LAV contimem &

27 i sz LY coremm sawsstion
20 Il i mnges. Whaks el it s Soobn e
7% hif maheimiist Set-up rmage porameters for target aggregate portiruum maging

30 if_ makeimages: Maje tnjet Bggeegate COREMUUM images

31 il mabiei st Sel-up Fmage paesmeners |1 mge Cibe PRAgE

7 hif makaimages: Makr el nubrs

CAA lege and seripls

s, e 10

ok 2000 P00 IT0 o 0.5 M)
iz Easa- 201 POA04. 173947 Ing (1.4 ME)
o oot mama_pomima s ing (929 4E)
ervesiond easa_pipescripe py (1.9 W)

‘i, e e 1B O ST B _pipereshvescry oy (163 tames)

» i, vlew e 188
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Calibration process

Imagig process
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Tasks in execution order
1. hifa_importdata
hifa_flagdata
hifa_fluxcalflag

hif_rawflagchans

5. hif_refant

6. hifa_tsyscal

7. hifa_tsysflag (]
8. hifa_antpos 2]

hifa_wvrgcalflag

hif_lowgainflag
hif_gainflag
hif_setjy
hifa_bandpass

. hifa_spwphaseup
. hifa_gfluxscale

. hifa_timegaincal

7. hif_applycal

hif_makeimlist

hif_makeimages

), hif_checkproductsize

. hif_exportdata
hif_mstransform

. hifa_flagtargets

. hif_findcont
hif_uvcontfit
hif_uvcontsub

. hif_makeimages

. hif_makeimlist

. hif_makeimages

. hif_makeimlist

2, hif_makeimages

24. Make image list

Set-up image parameters for target per-spw continuum imaging

List of Clean Targets

field

TW_Hya

TW_Hya

TW_Hya

TW_Hya

TW_Hya

intent

TARGET

TARGET

TARGET

TARGET

TARGET

Clean Targets Summary

Pipeline QA

Input Parameters

sSpw

19

23

25

27

29

Tasks Execution Statistics

CASA logs for stage 24

phasecenter

ICRS 11:01:51.8126-034.42.17.276

ICRS 11:01:51.8126-034.42.17.276

ICRS 11:01:51.8126-034.42.17.276

ICRS 11:01:51.8126-034.42.17.276

ICRS 11:01:51.8126-034.42.17.276

* View or download stage?4/casapy.log (10.5 KB)

cell

[0.12arcsec]

[0.12arcsec]

[0.12arcsec]

[0.12arcsec]

[0.12arcsec]

imsize

[378, 378]

[378, 378]

[378, 378]

[378, 378)

[378, 378]

Cell and Image sizes used in tclean

agename

id__A001_X87d_Xb3d sSTAGENUMBER. TW_Hya_scl spw19.mfs

id__A001_X87d_Xb3d sSTAGENUMBER.TW_Hya_sci.spw23.mfs

id___A001_X87d_Xb3d sSTAGENUMBER.TW_Hya_sci.spw25.mfs

id___A001_X87d_Xb3d sSTAGENUMBER. TW_Hya_sci.spw27 mfs

id__A001_X87d_Xb3d sSTAGENUMBER.TW_Hya_sci.spw29.mfs

specmode start width

mfs

mfs

mfs

nbin

BACK

nchan uvrange



fAHome By Topic

Tasks in execution order
1. hifa_restoredata
2. hif_mstransform

3. hifa_flagtargets

4. hifa_imageprec

5. hif_checkproductsize

6. hif_makeimlist (mfs)

7. hif_findcont

8. hif_uvcontfit

9. hif_uvcontsub

10. hif_rmakeimages (mfs)
11. hif_makeimlist (cont)
12. hif_makeimages (cont)
13. hif_makeimlist (cube)
14. hif_makeimages (cube)
15. hif_makeimlist (cube_repBW)

16. hif_makeimages (cube_repBW)

By Task

2019.1.00720.5

Representative Target: B335
Representative Frequency: 316.7910 GHz (SPW 25)
Bandwidth for Sensitivity: 1.057 MHz (rounded to nearest integer #channels (9), repBW = 1.099 MHz)

Beam sized and theorical rms level
according to robust parameter.

Min / Max Acceptable Resolution: 0.300 arcsec / 0.500 arcsec
Maximum expected beam axial ratio (from OT): 1.5
Goal Pl sensitivity: 2.50 mJy

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 Acceptable Resolution” is available (>=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 repBW (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 for 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 (j.e., not +0.5) is chosen. Additionally, if the predicted beam is not within the PI 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 errors, etc.). I is also important fo note that both the repBW and aggBW beam calculations are intrinsically multi-frequency synthesis continuum calculations,

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
0.0 ] 0.356 x 0.312 arcsec @ -49.8 deg 0.062 x 0.062 arcsec 1.14 1.099 MHz repBw 0.0021 Jy/beam
0.0 ] 0.346 x 0.312 arcsec @ -58.2 deg 0.062 x 0.062 arcsec 1.14 3237 MHz aggBwW 3.67e-05 Jy/beam
0.5 1] 0.372 x 0.343 arcsec @ -51.3 deg 0.069 x 0.069 arcsec 1.08 1.099 MHz repBw 0.00173 Jy/beam
0.5 1] 0.374 x 0.353 arcsec @ -53.7 deg 0.071 x 0.071 arcsec 1.08 3237 MHz aggBwW 2.93e-05 Jy/beam
1.0 ] 0.407 x 0.393 arcsec @ -8.71 deg 0.079 x 0.079 arcsec 1.04 1.099 MHz repBwW 0.00159 Jy/beam
1.0 0 0.419 x 0.405 arcsec @ -3.74 deg 0.081 x 0.081 arcsec 1.04 3237 MHz aggBwW 2.68e-05 Jy/beam
20 0 0.432 x 0.408 arcsec @ 4.19 deg 0.082 x 0.082 arcsec 1.06 1.099 MHz repBW 0.00158 Jy/beam
20 ] 0.447 x 0.425 arcsec @ 12.2 deg 0.085 x 0.085 arcsec 1.06 3237 MHz aggBW 2.65e-05 Jy/beam



Tasks in execution order
1. hifa_importdata

2 hifa_flagdata

3. hifa_fluxcalflag

4. hif_rawflagchans
5. hif_refant

6. hifa_tsyscal

7. hifa_tsysflag
8_hifa_antpos

9. hifa_wvrgcalflag
10. hif_towgainflag
11, hif_gainflag

12, hif_setjy

13. hifa_bandpass
14. hifa_spwphaseup
15. hifa_gfluxscale
16. hifa_timegaincal
17. hif_appiycal

18, hif_makeimlist
19. hif_makeimoages
20. hif_checkproductsize
21. hif_exportdata
22. hif_mstransform
23. hifa_flagtargets

24. hif_makeimlist

26, hif_uvcontfit

27. hif_uvcontsub
28. hif_makeimages
29. hif_makeimlist
30. hif_makeimages

31. hif_makeimlist

Fileld Spw

TW_Hya 19
23
25
27

Continuum Frequency Range

Start

217.28772 GHz

233.51566 GHz

220.33751 GHz

220.40311 GHz

219.49913 GHz

219.56479 GHz

21888165 GHz

235.10960 GHz

220.38992 GHz

220.45423 GHz

219.55166 GHz

219.61584 GHz

Frame Status

LSRK NEW

Line channel
For uvcontsub
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Line channels
for uvcontsub

Computed Per-channel (Peak / MAD) of image smoothed by FWHM=10 pixels

Pl
kJ

kJ
(=

=
o

&

uid __AD01_X87d_Xb3d.s25 0.TW_Hya_sci.spw25.mfs.l.findcont.residual

220.45 220.40 220.35
bEIIEE|iHEM0dEB=rT‘Iin, narrow=auto=4, :;igmaFindCuntinuum=?.ﬂ. tr1m=autu_'max=n.1

maxTnmFraction=1; found 2 ranges; mean over area: whole field (274Mpix)
quadratic fit: -2.5e-07*%(x-1066)**2+0.000213*(x-1066)+14.2 (removed)

rmad: 0.093; thresholds: 16.051, 11915 (dotted); median: 14.127 (solid), meanmin: 13.832 (dashed)

LSRK Frequency (GHz), channel width: 61.0743 kHz, BW: 117.14 MHz, contBW: 103.521 MHz
24

100%

Atmospheric Transmission
(1.0 mm PWV, 1.5 airmass)

14 0%
1_,.-*_' P r

lﬂﬂ 500 1000 1500

CASA 4.7.2 r39762 (252GE) Channels {1918} findContinuum.py,v 1.120 2016/12/06

Set meanSpectrumMethod="peakOverMad' since triangular pattern was seen (0.84<1.00).



plotms(vis=finalvis, xaxis='channel', yaxis='amplitud
ydatacolumn="data’,

avgtime='1e8', avgscan=True, avgchannel="'1",
i1teraxis='

SPWs of 19,23,25,27 are renamed with 0,1,2,3

PlotMS x PlotMS x
File Export Summary View Help File Export Summary View Help
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PlotMs x

File Export Summary View Help
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# Flag the "line channels”
flagchannels='2:851~1049, 3
d 2199 and spectr

51~1049"' # In this example , spws
© and 1 are line-free.

al windows

flagdata(vis=finalvis,mode="manual "',
spw=flagchannels, flagbackup=False)

# check that flags are as expected, [\loa)l® must check reload on plotms

# guli if its still open.
plotms(vis=finalvis,yaxis='amp',xaxis='channel’,
avgchannel='1"',avgtime='1e8"',avgscan=True,spw='2")

L - = = - I | - S | - 1 a g - - : g B | g 1\
# avgchannel='1"',avgtime='1e8',avgscan=True,iteraxis="spw')
E File
i brated/calibrated_final.ms
=
-S| Selection
& —
=] Y
= field =
&)
| o spw | 3
g
imerange
3 g
= uvrange —
&
I antenna
B | scan
E I~
g S b
S| Averaging
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=
o ¥ Time 1e+08 seconds
w |
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4 0, F @ E 4 4 p W Hodprawing



Preparing the continuum ms file.

#>>> Note that to mitigate bandwidth smearing, please keep the width

#>>> of averaged channels less than 125MHz in Band 3, 4, and 6, and 250MHz
#>>> 1n Band 7 for both TDM and FDM modes. For example, for a 2GHz TDM window
#>>> with 15.625 MHz channels, this means that the maximum width parameter
#>>> should be 8 channels for Bands 3, 4, and 6 and 16 channels for Band 7.
#>>> This 1s especially important for any long baseline data. These limits
#>>> have been designed to have minimize the reduction of the peak flux to
#>>> 95%. See the "for continuum" header for more information on the imaging
#>>> wikl for more infomration.

#>>> Note that in CASA 5.1, split2 is now split. Previously split2 was
#>>> needed to deal correctly with channelized weights.
split(vis=finalvis,
spw=contspws,
outputv1s contv1s
width=[ 1f ,1920,1920,3840], # number of channels to average together. The final
channel width should be less than 125MHz in Bands 3, 4, and 6 and 250MHz in Band 7.
datacolumn='data')




PlotM5
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Tasks in execution order
1. hifa_importdata

2 hifa_flagdata

3. hifa_fluxcalflag

4. hif_rawflagchans

5. hif_refant

6. hifa_tsyscal

7. hifa_tsysflag ]
8. hifa_antpos 2]
9. hifa_wvrgcalflag

10. hif_lowgainflag

11. hif_gainflag

12. hif_setjy

13. hifa_bandpass

14. hifa_spwphaseup

15. hifa_gfluxscale

16. hifa_timegaincal

17. hif_applycal

18. hif_makeimlist

19, hif_makeimages

20. hif_checkproductsize
21. hif_exportdata

22. hif_mstransformm

23. hifa_flagtargets

24 hif_makeimlist

25. hif_findcont

26, hif_uvecontfit

27. hif_uvcontsub

28. hif_makeimages
25 bimakcimist
30. hif_makeimages

31. hif_makeimlist

32. hif_makeimages

29. Make image list

Set-up image parameters for target aggregate continuum imaging

List of Clean Targets

field intent spw phasecenter cell
TW_Hya TARGET 19,23,2527.29 ICRS 11:01:51.8126-034.42.17.276 ['0.12arcsec]

Clean Targets Summary

Pipeline QA
Input Parameters

Tasks Execution Statistics

CASA logs for stage 29

+ View or download stage29/casapy.log (13.2 KB)

imsize

[378, 378]

imagename

uid__ ADO01_X87d_Xb3d.sSTAGENUMBER. TW_Hya_sci.spw19_23 25 27 29.cont

specmode

start

width

nbin

nchan

BACK



For line imaging, set threshold = 3 rms level

Tasks in execution order

hifa_importda
R 30. Tclean/Makelmages
ifa_fluxcalflag Make target aggregate continuum images BACK
uf wflageha
5. hif_refant
N — Image Details
nifa o Field Spw Pol Image details Image result
nifa_antp (2}
ifa_wvrgcalf] TW_Hys (TARGET) 19,23252729 | center frequency of image 226.1987GHz (LSRK)
hil_lowgainTiag beam 0.73x 0.59 arcsec
I jainflag
beam p.a. 82 .2deg
hif t
3. hifa bandpass final theoretical sensitivity 1.8e-05 Jy/beam
: Spwpnassug cleaning threzhold 0.0033 Jy/beam
5. hifa_gfluxscale Dirty DR: 6.8e+03
6. hifa_timegaincal DR correction: 45 view other A iImages
I. hit_applycal : -
non-pbecor image rms 0.00032 Jy/beam R | | |
hif_makeimiis eal rms leve
pboor image max / min 0.136/ -0.00310 Jy/beam | d b h = h
), hif_makeimages
could be higher
0. hif_checkproductsize fractional bandwidth / nterms 7.9%/1 .
_ than this value.
aggregate bandwidth 3.63 GHz (LSRK)
22. hif_mstransformmn
23. hifa_flagtargets score 1.00
24 himakeimis image file uid__A001_X87d_Xb3d s30_0. TW_Hya_sci.spw19_23_25_27_29 cont Liter1 image
I nd t
I wcontfit
Pipeline QA
7.t wcontsul
B. hif_makeimages Input Parameters

Tasks Execution Statistics

CASA logs for stage 30



field= # science field(s). For a mosaic, select all mosaic fields. DO NOT LEAVE BLANK
("') OR YOU WILL POTENTIALLY TRIGGER A BUG IN CLEAN THAT WILL PUT THE WRONG COORDINATE

SYSTEM ON YOUR FINAL IMAGE.

gridder= # uncomment if single field

# gridder='mosaic' # uncomment if mosaic or if combining one 7m and one 12m pointing.

cell= # cell size for imaging.

imsize = | ) ] # size of image in pixels.

# velocity parameters

outframe= # velocity reference frame.
veltype= # velocity type.

# imaging control

# The cleaning below is done interactively, so niter and threshold can
# be controlled within clean.

weighting
robust=
niter=
threshold




contvis = |
contimagename =

tclean(vis=contvis,
imagename=contimagename,
field=field,
# phasecenter=phasecenter,
specmode="mfs "',
deconvolver='hogbom',
#deconvolver="'mtmfs'
#nterms=2,
imsize = imsize,
cell= cell,
weighting = weighting,
robust = robust,
niter = niter,
threshold = threshold,
interactive = True,
gridder = gridder,
pbcor = True,
usepointing=False)

B

Deconvolver

hogbom : default
clark/clarkstokes : for polarization
multiscale : Extented sources

scales =[0,5,15] (in unit of pixel)

[point, beam size, 3~5 x beamsize]

mtmfs : Multiterm(multiscale) + multifrequency

too broad frequency is covered in the continuum
imaging and emission varies with frequency.



<« - C 2% casadocs.readthedocs.iof/en/stable/api/tt/casatasks.imaging.tclean.html#deconvolver & D K O
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<5earch docs

tclean

=

A / API (tasks, tools, GUIs, etc.) / casatasks / tclean C) Edit on GitHub

Release Information
Index
API (tasks, tools, GUIs, etc.)
B Task List (shortcut)
Input / Output
Information
Flagging
Calibration

= Imaging

tclean(vis, selectdata=True, field=", spw=", timerange=", uvrange=", antenna=", scan=",
observation=", intent=", datacolumn='corrected', imagename=", imsize=[100], cell=""1arcsec"’,
phasecenter=", stokes='l', projection="SIN', startmodel=", specmode="mfs’, reffreq=", nchan=-1,
start=", width=", outframe="LSRK’, veltype="radio’, restfreq=", interpolation="linear’,
perchanweightdensity=True, gridder='standard’, facets=1, psfphasecenter=", wprojplanes=1,
vptable=", mosweight=True, aterm=True, psterm=False, wbawp=True, conjpeams=False,
cfcache=", usepointing=False, computepastep=360.0, rotatepastep=360.0,
pointingoffsetsigdev=", pblimit=0.2, normtype="flatnoise', deconvolver="hogbom', scales=",
nterms=2, smallscalebias=0.0, fusedthreshold=0.0, largestscale=-1, restoration=True,
restoringbeam=", pbcor=False, outlierfile=", weighting="'natural’, robust=0.5, noise="'1.0Jy’,
npixels=0, uvtaper=["], niter=0, gain=0.1, threshold=0.0, nsigma=0.0, cycleniter=-1,
cyclefactor=1.0, minpsffraction=0.05, maxpsffraction=0.8, interactive=False, nmajor=-1,
fullsummary=False, usemask='user', mask=", ppbmask=0.0, sidelobethreshold=3.0,
noisethreshold=5.0, lownoisethreshold=1.5, negativethreshold=0.0, smoothfactor=1.0,
minbeamfrac=0.3, cutthreshold=0.01, growiterations=75, dogrowprune=True,
minpercentchange=-1.0, verbose=False, fastnoise=True, restart=True, savemodel="none’,
calcres=True, calcpsf=True, psfcutoff=0.35, parallel=False)  [source]

™ [ 1 [l r 1 U 1 ™
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RuntimeError: Error in selectData() : Data selection ended with 0 rows
HHARRBRBAABABERBERARBABRHBHBHRRRRARORBRARA
##### Begin Task: tclean BHE#E
tclean( wvis='calibrated final cont.ms', selectdata=True, field='2', spw='', timerange='",
Verifying Input Parameters
MS : calibrated final cont.ms | Selecting on fields : 2 | [Opened in readonly mode]
NRows selected : 1640000
Leap second table TAI_UTC seems out-—-of-date.
Until the table is updated (see the CASA documentation or your system admin),
times and coordinates derived from UTC could be wrong by ls or more.

Define image coordinates for [cont] :

Impars : start

Shape : [378, 378, 1, 1l]S5pectral : [2.2619%e+11] at [0] with increment [1.81%6%e+10]
Set Gridding options for [cont] with ftmachine : gridft

Required memory: 0.007725 GB. Available mem.: 189.6 GE (rc, mem. fraction: 80%, memory:
Set imaging weights : Briggs weighting: sidelobes will be suppressed over full image
Normal robustness, robust = 0.5

- Make PSF —- ——————— e

uvrange="'",

antenna="",

scan="",

obs

—-) => Subcubes: 1. Processes on node

[cont] Theoretical sensitiwvity (Jy/bm) :1.58883e-05
Time to fit Gaussian to PSF 0.0073957

Beam : 0.730786 arcsec, 0.585738 arcsec, 82.91 deg
vi2 : Ewaluating Primary Beam model onto image grid (s)

— Run Major Cycle 1 - -

Absclute Peak residual within mask : 0.123077, over full image : 0.123077
[cont] Initializing new mask to 0.0 for interactive drawing
[cont] Number of pixels in the clean mask : 0 out of a total of 142884 pixels. [ 0 % ]




¢ Data Display Panel Tools View Help
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Q| &bl - B & B B %
{ [_mf on on on o o on o o o on
¢ & Add @ This Channel @ This Polarization Next Action:
g2
Erase All Channels All Polarizations L
max cycleniter iterations left thresheld cyclethreshold
| 100 1000 0.000000Jy 0.006624Jy
il
Display & # Animators
1 Stokes
8 cont.residunl—raster ¢ Images
QOIC
—34°42'00" 0 =
Cursors

ICRS Declinaticn

52" 517

Right Ascensicn

Viewer Display Panel (3n)

) (ﬁ Rate: 10

+| cont.residual-raster

+| cont.mask
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Jump

02

SR



Viewer Display Panel (3n)

¢ Data Display Panel Tools View Help
f ) SN e m QO
S R O W a8 8 4K
alo |l - (Bl @ R
i Click here with the desired mouse button to assign that button to
i 'Zooming' .
g  ®|Use the assigned mouse button to drag out a rectangle. IS S
Use handles to resize. @ | 0 W
Double click inside rectangle-= zoom in
Double click outside rectangle -> zoom out cyclethreshold
<Esc> to cancel
| 100 TOOT T UUUOUOTY 0.006624]y
il
Display & # Animators
1 Stokes
8 cont.residunl—raster ¢ Images
QOO0 |O/0 |G ©Ratef10 T  Jump 02
—34°42'00" 0 £ : 1
Cursors

+| cont.residual-raster

+| cont.mask

ICRS Declinaticn

= =

111p1M5 33 53°
ICRS Right Asce




Viewer Display Panel (3n)

¢ Data Display Panel Tools View Help
f ) SN e m QO
= BN Qv [ == an b @ & S
alo |l - (B0 @ R
¢ & Add @ This Channel @ This Polarization Next Action:
g2
Erase All Channels All Polarizations 5 L
max cycleniter iterations left thresheld cyclethreshold
| 100 1000 0.000000Jy 0.006624Jy
il
Display & # Animators @
1 Stokes
8 cont.residunl—raster ¢ Images
QO|0|0|Q QO Rae{10 7]  Jump 02
—34742'00" 0 = 1
Cursors SR
¥ cont.residual-raster

ICRS Declinaticn

52" 517

Right Ascensicn

-0.80297706 Pixel: 264 173 0 @

11:81:51.663 -34.42.19.148 I -11127.7 kmfs (lsrk/radio velocity)
cont.mask

+8 Pixel: 264 173 8 @

11:81:51.663 -34.42.,19.148 I -11127.7 km/s (lsrk/radic velocity)
Contours: -@.6 -6.2 0.2 8.6

Zoom-in (out): double clikc inside
(outside) the region



Viewer Display Panel (3n) X

(l Data Display Panel Tools View Help
s DO Ol ma Das b @8 8 G KK
@ O || & v B OB
{ o om on on o o o .
«t Region: make mask where we extract
This Chi | This Polarizati Mext Action: Q
P @ Add @ This Channe @ This oa.rlza- ion -~ the mOdel Slg nal
Erase All Channels All Polarizations 5 L
max cycleniter iterations left thresheld cyclethreshold
| 100 1000 0.000000Jy 0.006624Jy
il
Display & ® Animators @ |
1 Stokes
il cont.residual—raster ¢ Images
QOO0 /0 QO ©Ratef10 3  Jump 0p
0 = : 1 =
Cursors = 3}

v| cont.residual-raster

+0.80695825 Pixel: 196 184 @ @
11:81:51.748 -34.42.17.884 I -11127.7 km/s (lsrk/radio velocity)

i

t

I1Q

v| cont.mask

.

+8 Pixel: 196 184 8 0
11:081:51.748 -34.42.17.884 I -11127.7 km/s {(lsrk/radioc wvelocity)
Contours: -0.6 -6.2 8.2 0.6

ICRS Dec

51%.8

+

Right Ascension




¢ Data Display Panel Tools View Help

=D Ovw O @wa &R
& %

ol - Blelg g
<
e @ Add @ This Channel @ This Polarization
Erase All Channels All Polarizations
max cycleniter iterations left thresheld
| 100 1000 0.000000)y
il
Display

i

'l cont.residual—raster

o
)
o
o
o
i)
@
o
[ED]
o
o

Viewer Display Panel (3n) X

W €

@ #  Animators @ )
Stokes
v Images
Q000 O Q) & Rate{10 3|  Jump 02
0 = : 1 =
Cursors = 3}

v| cont.residual-raster

-9.80172169 Pixel: 181 186 @ @

11:81:51.893 -34.42.18.366 I -11127.7 km/s (lsrk/radio velocity)
¥ cont.mask

+8 Pixel: 181 186 0 @

11:81:51.893 -34.42.18.3660 I -11127.7 km/s {(lsrk/radic wvelocity)
Contours: -0.6 -6.2 8.2 0.6

Double click inside the circle makes
the ‘'mask region’” where the signal
Is extracted



- - - Run Major Cycle 1 - - - - - -

Absclute Peak residual within mask : 0.123077, over full image : 0.123077

[cont] Initializing new mask to 0.0 for interactive drawing

[cont] Number of pixels in the clean mask : 0 out of a total of 142884 pixels. [ 0 % ]

[cont .mask] Mask modified from 0 pixels to 267 pixels

[cont] Mask changed interactiwvely.

Absolute Peak residual within mask : 0.123077, over full image : 0.123077

Minor Cycle controls : {'cycleniter': 100, 'cyclethreshold': 0.006623855326324701, 'loopgain': 0.10000000149011612, 'nsigma':
itsNsigma=0

ain=0.1

eached cycleniter.

[cont] iters=0->100 [100],
Completed 100 iterations.
- —-= - —= —= - - - - Jor Cycle 2 e - - - e e

model=0->0.306273, peakres=0.123077->0.0113892,
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masked
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v/ cont.mask
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Products
of ‘tclean’

try.psf
try.pb
try.residual
try.model
try.image
try.image.pbcor
try.mask
try.psf.ttO, try.psf.tt1, try.psf.tt2,

try.model.ttO, try.model.tt1,
try.residual.ttO, try.residual.tt1,

try.image.ttO, try.image.tt1, etc...

try.alpha
try.alpha.error

try.beta

Point Spread Function

Primary Beam

Residual Image (or initial Dirty Image)
Model Image after deconvolution
Restored output image

Primary Beam corrected image

Deconvolution mask

Multi-term images representing Taylor
coefficients (of polynomials that model the
sky spectrum)

Spectral index, for multi-term wideband
imagging

Estimate of error on spectral index

Spectral curvature for multi-term wideband
images (if nterms > 2)



LINE IMAGING



vis cl8o='twhya c180 sub.m
plotms(vis=vis c180,xaxis='channel',yaxis="amplitude
1="1")

,avgtime="'1e8',avgscan=True, avgchanne

fitspw = '0:0~4,;23~27' # *Lline-free* channels for fitting continuum
linespw = '0" # line spectral windows. You can subtract the continuum from multiple spectra
L line windows at once.

linevis=

uvcontsub(vis=vis c18o,
spw=linespw, # spw to do continuum subtraction on
fitspw=fitspw, # regions without lines.
excludechans=False, # fit the regions in fitspw
solint="1int"',
fitorder=0,
want cont=False) # This value should not be changed.

PlotMs >
File Export Summary View Help
|nput pa rameters are Cha nged Plot | Flag Tools Annotate Options — Amp vs. Channel
[ File | =] -
8 ditwhya_cl8o_sub.ms.bak Browse... 1 :
. . r.su Selection 1.0 j ;
uvcontsub(vis=vis_c180, 8 e = ]
is=linevi | | [ ]
outputvis=linevis, g cmerance | 1 B .
. . uvrange | a . e oz - o . >
fitspec =fitspw, g e Nl Ee i ;
. L scan | | H I i | |
fitorder=0) E - = |
E weraging
= Channel channels 7
2: ~ Time le+08 seconds 0.2
5 ~| Scan Field i
3 All Baselines Per Antenna
g All Spactral Windows = ~n [ ' I : 1 ; 1
= — 0.0 5.0 10.0 15.0 20.0 25.0 30.0
Add Plot Reload Plot Channel
@ (3 ‘VF_; - -d Q »- 1 7_‘_: . -o o, P‘ ® E « ‘ b » Hold Drawing




gridder='standard' # uncomment if single field
cell='0.12arcsec' # cell size for imaging.
#imsize = [378,378] # size of 1mage 1in pixels.
imsize = [384,384] # size of image in pixels.
outframe='1srk' # velocity reference frame.
veltype='radio' # velocity type.

spw = '0°

field='2"

weighting = 'briggs'
robust=0.5
niter=1000
threshold = '0.0mJy'

start="0"' # start velocity. See science goals for appropriate value.
width="1"' # velocity width. See science goals.

nchan = 27 # number of channels. See science goals for appropriate value.
restfreq='219.5603541GHz' # Typically the rest frequency of the line: (C180

linevis='twhya c180 sub line.ms'
lineimagename 'c180.ch'



g e e ————
Tasks in execution order Dirty DR: 79
DR comection: 2

2 hifa_flagdata .
! 9 ! non-pbeor image rms 0.0033 Jy/beam
ifa_fluxcalflac
if rawflsget pbecor image max / min 0.263 / -0.0530 Jy/beam
4 Wi 18
5. hif channels 1918 x -0,0611MHz (LSRK)
6. hifa_tsyscal
7 o score 1.00
B o
image file uid__AD01 _XB7d_Xb3d.s32_0.TW_Hya_sci. spw25.cube. | iter].image
hif_lowgainflag TW_Hya (TARGET) center frequency of cube 219.5575GHz (LSRK) T e e T
I jainflag r
beam 0.78 x 0.62 arcsec
hif t
3 h beam p.a. 83.1deg :
final theoretical sensitivity 0.0025 Jy/beam :
i cleaning threshold 0.015 Jy/beam
- Dirty DR: 38 T
DR comection: 1.5 View other QA images
I nak list
non-pbeor image rms 0.0027 Jy/beam
), hif_makeimag
20, hif_chackproductaize pbcor image max / min 0.105/-0.0434 Jy/beam
21. hif_exportdata .
channels 1918 x -0.0611MHz (LSRK)
22. hif_mstransformmn
23. hita_flagtargets
- score 1.00
3. hit_makeimlist
r I 4 image file uid__A001_X87d_Xb3d.s32_0.TW_Hya_sci.spw27.cube.l.iterl.image
f findcon
hif_uvcontfit TW_Hya (TARGET) 29 I center frequency of cube 231.2177GHz (LSRK) —- LT
27. 1 weontsul
beam 0.74 x 0.59 arcsec
-
hif_makeimlist beam p.a. 82 3deg i
30. hit_makeimages . P
- final theoretical sensitivity 0.0037 Jy/beam
hif_makeimlist
cleaning threshold 0.015 Jy/beam

Dirty DR: 7.6



tclean(vis=linevis,

imagename=LlLineimagename, .
field=field, width=
Spw=spw, nchan =

# phasecenter=phasecenter,

# moswelght = True, # unco

specmode='cube’', # comment

# specmode='cubesource', #

perchanweightdensity=True,

start=start,

width=width,

nchan=nchan,

outframe=outframe,

veltype=veltype,

restfreq=restftreq,

niter=niter,

threshold=threshold,

interactive=True,

cell=cell,

imsize=imsize,

weighting=weighting,

robust=robust,

gridder=gridder,

pbcor=False,

restoringbeam=

usepointing=False)

start=




Tips.

- Save the niter and threshold to run the script automatically.
- Rename the ‘imge.mask’ to ‘image_mask.mask’

- When you run the automatic script, add/change the script

mask = ‘image_mask.mask’
Interactive = False

When you rerun the ‘tclean’, add following paramters,
calcpsf=False
calcres=False
Because we already have '##.psf’ and '##.residual’ and we do not need to make these
again.



