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ALMA pipeline:
Calibration and imaging

Tien-Hao Hsieh, Alfonso Trejo & ARC-Taiwan node
Feb. 13th, 2025



Outline

» Infroduction to ALMA

» General pipeline (PL) processing
» Pipeline products

» Quality of calibration



ALMA collaborators

» Where?
» Atacama desert in northeast Chile
» Elevation ~ 5000m

» Three major parters (EA, EU, NA)

» Taiwan parficipates through East Asia




ALMA components

» 7-m Array (ACA, 8)
» 12-m Array (44)
>

Total power (TP) array
(Single dish 4) "

,,,,,,,,,,,,,,,,,,,,,



Observing modes

» Continuum and spectral lines

» Polarization

» Line scan

Spectral Spatial Spectral Setup

To zoom in/out, click on the visualizer and then click left/right, grab sliding bar to pan
Note: Moving LO1 here is for experimentation only - the actual setup is determined by the spectral windows

Observed Frequency (GHz)

l 215 0000I \y I 220]08@5/ I 22‘:':]0000I I 230 0000I \/'

Rest Frequency (GHz)
Overlays: Receiver Bands Transmission DSB Image | | Spectral Lines| Select Lines to Overlay

Water Vapour Column Density:@ Automatic Choice Manual Choice 1.796mm (5th Octile)

Confinuum window: aim for 2D spatial image for continuum emission (to be infegrated)
Line windows: aim for a 3D cube (+frequency) for molecular line emission




Data structure of interferometer

» Visibility (UV table, Measurement sets)

» Inverse FT -> Spatial distribution (sky image)
» Amplitude (Brightness) + Phase (position)

v1. Design

Overhead Snapshot UV Coverage

. Amp,




Data structure of interferometer

» Visibility (UV table, Measurement sets)

» Inverse FT -> Spatial distribution (sky image)
» Amplitude (Brightness) + Phase (position)

v1. Design

Overhead Snapshot UV Coverage

. Amp,

» Calibration:

» Bandpass: calibrate bandpass response
(at frequency domain)

» Amplitude: calibrate flux (brightness)
» Phase: calibrate the fime domain variations



General pipeline
processing




The Pipeline (PL):

» The kind of Scheduling Block (SB)
» how many Execution Blocks (EB) are QAO_PASS
» Selects recipe for calibration
» Applies heuristics for flags, bad gains, etc.
» Runs imaging stage (if set)
» Creates weblog with results
» Exports products in fits format



PL does noft:

» iterate, e.g. to find best results
» Have much room for customization

» double check things, in case you
wrongly modify things

» require much attention from user



Archival package

» Finalimages for Pl (fits)
» Calibration scripts (.pY)
» README (text)
» Weblog (html)
» RAW data (asdm)



Open weblog
(recommended way)

» Pipeline used to process most (>95%) of ALMA Pl data

» Data structure

|| Request 1660199824436
|| Project 2022.1.00479.S

v

v

v

v

[ Science Goal OUS uid://A001/X2d20/X2746
|| Group OUS uid://A001/X2d20/X2747

v ] Member OUS uid://A001/X2d20/X2748

» SBSVS13A_a_06_TM1

] readme

4
B @I ] product
4

] auxiliary
7 log

1 qa
2 qa
2 qa
2 qa
2 qa

2023-09-
13

A001_X2d20_X2748.hifa_calimag
member.uid  A001 X2d20 X2748.qa2_report.|
e i AQOT X320 %2745 vtz
i A002_X1086384_X10973.qa0_report.pdf
i A002_X1086384_X10e56.qa0_report.pdf
i A002_X1088045_X8b4f.qa0_report.pdf
i A002_X10924ab_X2b03.qa0_report.pdf

member.uid

> In the folder where html is

CASA <1>:

h_weblog()l




Open weblog
(alternative way)

» Data sfructure
(base) MacBook-Pro-7:html inchone_1$ python3 -m http.server 8080 —-bind 127.0.0.1

Serving HTTP on 127.0.0.1 port 8080 (http://127.0.0.1:8080/) ...
in where the index.html is (under html)

» Open your browser:
X +

® http://127.0.0.1:8080/|

G G°°9| ® 2022.1.00479.S - Home - http://127.0.0.1:8080

Q  http://127.0.0.1:8080/ - Google =




Structure of ©
pipeline package




What and Why weblog

» What is weblog

» After PL calibration, where the details of the
procedure is saved and can be reviewed

» Why weblog

» To check the data quality

» Record details of observations and calibrations
» To write the “observations” in your paper...



The Weblog

Topics

. A Home By Topic By Task
TLMA

Observation Overview Pipeline Summary

Project uid://A001/X15ba/X7aa Pipeline Version 2022.2.0.68 (documentation)

Principal Investigator inchone CASA Version 6.4.1.12 (environment)

OUS Status Entity id uid://A001/X2d20/X2748 IERSeop2000 Version 0001.0172 (last date: 2023-06-28 00:00:00)

Observation Start 2023-06-10 12:58:11 UTC IERSpredict Version 0623.1284 (last date: 2023-11-17 00:00:00)
Observation End 2023-06-23 12:40:01 UTC Pipeline Start 2023-08-25 18:14:44 UTC

Execution Duration 10 days, 3:20:30

Observation Summary

Time (UTC) Baseline Length

Measurement fat Raraivare Niuim Antannac Qtart On Target Min Max

st Nl QSUrement set (observed visibility) s

Session: session_1 ACS Version: 38083c1, Build Version: ONLINE-CYCLE9-B-13-2022-10-21-28-00-00

uid___A002_X1086384_X10973.ms ALMA Band 6 44 2023-06-10 12:58:11 2023-06-10 14:38:24

uid___A002_X1086384_X10973_targets.ms
uid___A002_X1086384_X10973_targets_line.ms
uid___A002_X1086384_X10e56.ms
uid___A002_X1086384_X10e56_targets.ms
uid___A002_X1086384_X10e56_targets_line.ms

eduling Block ID: uid://A001/X2d20/X274.

ALMA Band 6

ALMA Band 6

ALMA Band 6

ALMA Band 6

ALMA Band 6

44

44

44

44

44

heduling Block Name: SVS13A_a_06_TM1

2023-06-10 13:09:32

2023-06-10 13:09:32

2023-06-10 14:44:43

2023-06-10 14:55:23

2023-06-10 14:55:23

2023-06-10 14:38:01

2023-06-10 14:38:01

2023-06-10 16:23:54

2023-06-10 16:23:33

2023-06-10 16:23:33

2022.1.00479.8

374.0 GiB

220.9 GiB

220.9 GiB

373.7 GiB

220.9 GiB

220.9 GiB




The Weblog -- an EB

Measurement set (observed visibility)

A Home By Topic By Task 2022.1.00479.S

Session: session_1

uid___A002_X1086384_X10973.ms . - '
Uid_A002_X1 086384_)(1 0973_targets.n OveWIew Of uld_A002_X1 086384_X1 0973l ms
uid___A002_X1086384_X10973_targets_li

uid___A002_X1086384_X10e56.ms

uid__A002_X1086384 X10e56 targetsn  Qpservation Execution Time ) JA/a/a/am/
uid__A002_X1086384_X1056_targets. [ | |
Start Time 2023-06-10 12:58:11

Session: session_3 End Time 2023-06-10 14:38:24 e e, e i I-l--.llll

uid__A002_X10924ab_X2b03.ms O 0
Total Time on Source 1:25:59 ' '
uid___A002_X10924ab_X2b03_targets.ms

: : Total Time on Science Target 0:48:32
d___A002_X10924ab_X2b03_t: ts_| .
. - - —sargete in Intent vs Time

Track scan intent vs time Field vs Time
LISTOBS OUTPUT

Track observed field vs time

Spatial Setup Spectral Setup

Science Targets 'SVS13A' All Bands 'ALMA Band 6' and 'WVR'

Calibrators 'J0324+3410', 'J0336+3218", 'J0357+2319' and 'J0423-0120" Science Bands 'ALMA Band 6'

Antenna Setup Sky Setup




The Weblog -- an EB

Measurement set (observed visibility)

A Home By Topic By Task 2022.1.00479.S

Session: session_1
uid___A002_X1086384_X10973.ms . - '
Uid_A002_X1 086384_)(1 0973_targets.n OveWIew Of uld_A002_X1 086384_X1 0973l ms
uid___A002_X1086384_X10973_targets_li
uid___A002_X1086384_X10e56.ms

Ao 1006004 X0gsh e OJtTSBTVATION EXecution Time T mralalarn:

uid___{ Measurement set: uid__A002_X1086384_X10973.ms - Start time:2023-06-10T12:58:11 End time:2023-06-10T14:38:24 (I

POLLEAKAGE

POLANGLE 4 - - o o - —— - —

T T 0 O

POLARIZATION - '
N PEHE HRIFP PP IR ERB16

WWRA vs Time

SIDEBAND _n intent vs time Field vs Time

POINTING 4 Track observed field vs time
ATMOSPHERE -

AMPLITUDE

BANDPASS

7 137
I I 'ALMA Band 6' and 'WVR'
1

8 1012L416L&0242&81‘3‘68840124446183(554546(554568072747&88(8486809849@81@2}031}DmmﬂmmmﬂZ 'ALMA Band 6'

CHECK

PHASE

REFERENCE 9 1113151719 22272B1 35 3HNN74B] 557 616HH7 71737577798B3 | 8PV19PFHPAY01100109 11EE 712IPRERREIBE3 13841

N < < N

x”‘“ﬂ‘(\ x"“’ﬂ‘o




The Weblog -- an EB

|
Spatial Setup

'‘NGC4303'

Calibrators 'Callisto, 'J1222+0413"' and 'J1229+0203'

All

x Antenna Setu
clickable ’

Max Baseline

Weather plot

Spectral Setup

All Bands

Science Bands

Min Elevation

Max Elevation

PWV plot

'‘ALMA Band 6'

'‘ALMA Band 6'

55.43 degrees

63.93 degrees
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Initial UV coverage for uid___ A002
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The Weblog - by fopic

A Home By Topic

By Task 2022.1.00479.8

QA Scores: Lowest by Topic

Topic

Data Sets

Calibration

Flagging

Imaging

Miscellaneous

Lowest Scoring Task Min Score

19. hif_applycal: Apply calibrations from context Phase vs frequency zero point outliers

17. hifa_timegaincal: Gain calibration Potential phase offset outliers

19. hif_applycal: Apply calibrations from context Phase vs frequency zero point outliers

25. hif_checkproductsize: Check product size Size was mitigated

5. hif_refant: Select reference antennas

Task Notifications: Warnings and Errors

Stage

Task
hif_lowgainflag
hif_lowgainflag
hif_lowgainflag
hif_findcont
hif_findcont
hif_findcont

hif_findcont

Type

Warning
Warning
Warning
Warning
Warning
Warning

Warning

Message

uid___A002_X1086384_X10973.ms - the following antennas have been fully flagged in one or more spws, and moved to the end of the refant list: DV07 and DV05
uid___A002_X1086384_X10e56.ms - the following antennas have been fully flagged in one or more spws, and moved to the end of the refant list: DV07, DA65 and DV05
uid___A002_X10924ab_X2b03.ms - the following antennas have been fully flagged in one or more spws, and moved to the end of the refant list: DV05

Field SVS13A, spw 27: LowBW

Field SVS13A, spw 33: LowBW

Field SVS13A, spw 41: LowSpread

Field SVS13A, spw 43: LowBW



Flagging summary

Flagging percentages for Source name:{J0336+3218, Intents: PHASE,WVR

DA41  DA42 DA47 DA48 DA49 DAS0 DVo7 DVo08
6.824  6.824 6.824 6.824 6.824 6.824 6.824
6.824  6.824 6.824 6.824 6.824 6.824 6.824

6.824 6.824

Flagging percentages for Source name‘ SVS13A, Intents: ATMOSPHERE,TARGET }

spw | DA41 DA42 DA43 DA44 DA45 DA46 DA47 DA48 DA49 DA50 DAS51 DV07 DVo08
25 6.840 6.840 6.840 6.840 6.840 6.935 6.935 6.935 6.840 6.935 6.840
6.840 6.840 6.840 6.840 6.840 6.935 6.840 6.840

6.840 6.840 6.840 6.840 6.840 6.935 6.840 6.840




The Weblog -- by fask

A Home By Topic By Task

Task Summaries

Task
1. hifa_importdata: Register measurement sets with the pipeline
2. hifa_flagdata: ALMA deterministic flagging
3. hifa_fluxcalflag: Flag spectral features in solar system flux calibrators
4. hif_rawflagchans: Flag channels in raw data
5. hif_refant: Select reference antennas
6. h_tsyscal: Calculate Tsys calibration
7. hifa_tsysflag: Flag Tsys calibration
@ 8. hifa_antpos: Correct for antenna position offsets
@ 9. hifa_wvrgcalflag: Calculate and flag WVR calibration
© 10. hif_lowgainflag: Flag antennas with low gain
11. hif_setmodels: Set calibrator model visibilities
12. hifa_bandpassflag: Phase-up bandpass calibration and flagging

13. hifa_bandpass: Phase-up bandpass calibration

Nonzero antenna position offsets

1.06x improvement

2]
>
]
[+]
2
[

2022.1.00479.8

Duration

1:58:33

8:24:51

0:00:09

0:58:38

0:08:54

0:30:13

0:31:16

0:00:15

3:26:19

1:52:56

5:35:52

4:55:40

3:05:04




Assessing
calibration quality



CalibreiliSis
water vapor radiometer (wvr) (task ?)

J0423-0120,)0336+3218 (BANDPASS,PHASE,AMPLITUDE)
0 SPW 43 Correlations Xand Y  All Antennas Scans 3,6,8,10,12,14,16 ... 142

Ideally,
red should
have less
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Calibration - wvr (task ?)
Per-antenna plots available

Click to filter/extract plot

Antenna filter
id___A002_X1086384_X10e56.ms

x DA43 | x DVO7

DVO7/ (flagged

J0423-0120,J0336+3218 (BANDPASS,PHASE, AMPLITUDE) J0423-0120,J0336+3218 (BANDPASS,PHASE, AMPLITUDE)

SPW 43 Correlations X and Y DA43 Scans 3,6,8,10,12,14,16 ... 142 SPW 43 Correlations X and Y DVO07 Scans 3,6,8,10,12,14,16 ... 142

Spectral windov IR IHH T

Deviation from Scan Median Phase (degrees)
Deviation from Scan Median Phase (degrees)

L umu | umnu

3 s&mmazmmmasmz 78633660
Scan

X before Y before —— X after —— Y after

X before Y before —— X after —— Y after




Calibration - Flux model (task 11
(Photometric calibration)

11. Set model flux

Results

The following flux densities were set in the measurement set model column and recorded in the pipeline context. Only the spectral index of the bandpass calibrator is set here and its flux density will be set

later.

Flux Density
Measurement Set Field Centre Freq Band Q U \'J Spix flux.csv
uid___A002_X1086384_X10973.ms  J0423-0120 (#0) AMPLITUDE BANDPASS 218.236 GHz ALMABand6 2.584Jy 0.000Jy 0.000Jy 0.000Jy -0.58 View or download

217.827 GHz 2.587 Jy

flux.csv

ms, field,spw,I,Q,U,V,spix,uvmin, uvmax,comment
uid_AOGZ_X1086334_X10973.ms,0,25,2.584140074157652,0.0,0.0,0.0,—@.53,0.0,0.0,@0 intents=AMPLITUDE , ATMOSPHERE , BANDPASS , POINTING, WVR origin=DB @
666666 queried_at=2023-08-25 14:02:19 UTC"

uid__ A002_X1086384_X10973.ms,0,27,2.5869473845261637,0.0,0.0,0.0,-0.58,0.0,0.0,"# field=10423-0120 intents=AMPLITUDE,ATMOSPHERE, BANDPASS,POINTING,WVR origin=DB age=0.1666666666
6666666 queried_at=2023-08-25 14:02:19 UTC"

uid__ A@@2_X1086384_X10973.ms,0,29,2.5838528879289906,0.0,0.0,0.0,-0.58,0.0,0.0,"# field=]0423-0120 intents=AMPLITUDE,ATMOSPHERE,BANDPASS,POINTING,WVR origin=DB age=0.1666666666
6666666 queried_at=2023-08-25 14:02:20 UTC"

uid___A002_X1086384_X10973.ms,0,31,2.5910327838158906,0.0,0.0,0.0,-0.58,0.0,0.0,"# field=10423-0120 intents=AMPLITUDE,ATMOSPHERE,BANDPASS,POINTING,WVR origin=DB age=0.1666666666
6666666 queried at=2023-08-25 14:02:21 UTC"




Calibration - Flux model (task 16
Double check the flux

Phase calibrator Check source

Flux calibration: J0336+3218 (age #{ 15.0 days) Flux calibration: J0324+3410 (age % 15.0 days)

-~4¢
L

Data source Data source
online catalogue online catalogue

Spectral index Spectral index
extrapolation extrapolation

spw 25 spw 25
spw 27 spw 27
spw 29 spw 29
spw 31 spw 31
spw 33 spw 33
spw 35 spw 35
spw 37 spw 37
spw 39 spw 39
spw 41 spw 41
spw 43 spw 43

Flux Density ()y)
ATM Transmission
Flux Density (Jy)
ATM Transmission

$ittetitte i ¢

-
-
-
-
-
-
s
-
-

0%
217.5 220.0 2225 225.0 227.5 230.0 2325 235.0 217.5 220.0 2225 225.0 227.5 230.0 2325 235.0
Frequency (GHz) Frequency (GHz)




Calibration - bandpass (task 13

There should not be

glitches or artifacts

Amplitude

uid___A002_X1086384_X10e56.ms

Amplitude vs frequency (show uid__A002_X1086384_X10e56.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.

x

Reference antenna (DA58) ( show DA58)

Amplitude vs frequency for the reference antenna (DA58).

Click the link above to show detailed plots for DA58.

[

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

CPhase vs frequency (show

uid___A002_X1086384_X10e56.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.

Typical antenna (DA4]1) ( show DA41)

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




Calibration - bandpass (tfask 13

There should not be
glitches or artifacts

Amplitude Phase

..._X10e56.ms.hifa_bandpass.s13_4.spw25_27 29 31 33_35_37_39 41_43.channel.solintinf.bcal.tbl ..._X10e56.ms.hifa_bandpass.s13_4.spw25 27 29 31 33 35 37 39 41 43.channel.solintinf.bcal.tbl
Ant 0: DA41, spw43, field 0:J0423-0120, scan3 14:48:55

Ant 0: DA41, spw43, field 0:)0423-0120, scan3 14:48:55
.PWV 0.42mm), airmass. 1.104

:PWV 0.42mm, airmass 1.104

Phase (deg)

g
=
=
£

0.96

234.0 234.5 235.0

0.94 L
234.0 234.5 235.0
TOPO USB Frequency (GHz) . TOPO USB Frequency (GHz)
uid___A002_X1086384_X10e56.ms ObsDate=2023-06-10 plotbandpass v1.102 = 2018/01/21 14:45:41 uid___A002_X1086384_X10e56.ms ObsDate=2023-06-10 plotbandpass v1.102 = 2018/01/21 14:45:41

Antenna filter

x DA41

Spectral window filter

x 43




Calibration - gains (phase cal.

POLLEAKAGE

POLANGLE

POLARIZATION

WVR

SIDEBAND

POINTING

ATMOSPHERE

AMPLITUDE

BANDPASS

SCIENCE

Measurement set: uid___A002_X1086384_X10973.ms - Start time:2023-06-10T12:58:11 End time:2023-06-10T14:38:24

33 59 85

I8 lOlZl416[mﬂD42QBJB‘BBWMSQB(EW&IG(BBGEHWZVHE@;B

9 113151719 2R RB1 35 3HI4ANATAD]L 557 616557 7173775777883

Gain Phase {degrees)

v
(]

o

o
o

task 1/

T
12:52:00

T
13:05:00

I T I T T T
13:18:00 13:31:00 13:44:00 13:57:00 14:10:00 14:23:00
Time {from 2023/06/10) {hh:mm:ss)

T
14:36:00

T
14:49:00




Calibrated data (task 192. hif_applycal)
(important)

Contents

e Applied calibrations
e Flagged data after calibration application
e Plots

o Calibrated amplitude vs frequency

o Calibrated amplitude vs time

o Calibrated phase vs time

o (Corrected amplitude / model) vs antenna

o (Corrected amplitude / model) vs UV distance

o Science target: calibrated amplitude vs frequency

o Science target: calibrated amplitude vs UV distance

o UV coverage




Bandpass after applied solution
(task 19)

after applied solutions (spw43)

Ampll’rude Phose




Phase after applied solution
(task 19)

Calibrators/sources after applied solutions (spw43)

Amplitude Phase

Amp:corrected vs. Time Spw: 43 Phase:corrected vs. Time Spw: 43

E ) 3 §
Check ‘
_ 50

Phase cal.

H Il

3 Bondposs

[0
=)

d
>
3

e}
=
C
o
(©)

Amp:corrected
&
o

._
5
Phase:corrected (degr:

Science target

-1 T T T T T 7T r 1T 1T T+ 1T T+ 1T 1 71
12:52:00 13:05:00 13:18:00 13:31:00 13:44:00 13:57:00 14:10:00 14:23:00 14:36:00 14:49:00 12:52:00 13:05:00 13:18:00 13:31:00 13:44:00 13:57:00 14:10:00 14:23:00 14:36:00 14:49:00
Time (from 2023/06/10) (hh:mm:ss) Time (from 2023/06/10) (hh:mm:ss)




Calibrated

Amp:corrected
N w
w o
1 L

)
o
1

Amp:corrected vs. UVdist Spw: 43
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1

Amp:corrected

T T T T T T
500 1000 1500 2000 2500 3000

T 1
3500 4000
UVdist (m)

Amp:corrected vs. UVdist Spw: 43

Phase calibrator

T T
2000 3000
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Check source

.
=]
1

Amp:corrected
g G
1

T T
2000 3000
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Amp:corrected vs. UVdist Spw: 43
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T T
2000 3000
UVdist (m)




Detection of molecular lines in
the science target SVS13A

Amp:corrected, Atm Transmission vs. Frequency Spw: 25 Amp:corrected, Atm Transmission vs. Frequency Spw: 35 Amp:corrected, Atm Transmission vs. Frequency Spw: 31
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Notes on PL calibration

» Flux results vs ALMA archive
» No outliers in any kind of gains

» Diagnhostic plots for calibration
results

» Sample images for phase calibrator



Calibrator images (task 21)

» Check flux peak per spw (image domain) if
fluxscale section looks problematic

( TO S k 20) centre frequency of 234.5083GHz (LSRK)
i 3 .
The angular resolution

0.0945 x 0.0630 arcsec

field intent spw phasecenter

J0423-0120 BANDPASS 43 ICRS 04:23:15.8007 ['0.01arcsec'] [300,

-001.20.33.065 300] beam p.a 70.6deg

type:image display:mean field:J0423-0120 virtspw:43 iter:1 final theoretical 40 udy/beam

sensitivity

cleaning threshold 1.9 mJy/beam
Dirty DR: 6.4e+04

DR correction: 23

clean residual peak / -5.44

scaled MAD The sensitivity

non-pbcor image 0.86 mJy/beam
RMS
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Does the check source
ook like a point source (Task 23

type:image display:mean field:J0324+3410 virtspw:25 iter:1

» Fit flux should be
comparable to the
image

» Fit source position
consistent with original
image
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Reference po
Right Ascension
Declination: +3
Stokes: |
1 a -1 2 Frequency: 2.18
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Fitted Flux Fitted [Peak
Virtual Bandwidth Position Position offset i : Intensity / Flux gfluxscale gfluxscale [Fitted / gfluxscale]
EB Field SPW (GH2) offset (mas) (synth beam) Density] Ratio mean visibility S/N Flux Density Ratio

uid___A002_X1086384_X10973 J0324+3410 25 0.05859 12.60 +/- 0.11 +/- 0.005 304 +/-3 165.07 ! 324.96 +/-0.72  452.91
0.51




Pipeline imaging weblog



Continuum find (task 31)
(to divide coniifBERREIRENINES €mission)

» The PL finds a continuum (ie line-free emission) range

» |t can have problems at fime. Check!

uid___A001_X2d20_X2748.s31_0.SVS13A_sci.spw29.mfs.l.findcont.residual
LSRKFreq. (GHz), chanwidth: 122.23 kHz, BW: 58.3057 MHz, contBW: 9.53 MHz, PoM=11.4, nbin=2
218.25 218.26 218.27 218.28 218.29 218.30

baselineModeB=min, narrow=3, sigmaFC=4.20%2.65=11.12, trim=auto_max=20, maxBase=2403
mad: 7.06e-05; levs: 0.00526, 0.00357 (dot); median: 0.00448 (solid), medmin: 0.0043 (dash)
max: 69.2¥mad=0.0094; 4 ranges; pixels in joint mask: 6185, ADEX, LLLH, difSNR=7.8
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Continuum find (task 31)
(to divide coniifBERREIRENINES €mission)
» |t can be a hard task given the high-sensitivity of ALMA

uid___A001_X2d20_X2748.s31_0.SVS13A_sci.spw43.mfs.l.findcont.residual
LSRK Freq. (GHz), chanwidth: 976.59 kHz, BW: 1862.37 MHz, contBW: 62.50 MHz, PoM=21.6, nbin=2
234 235

baselineModeB=min, narrow=4, sigmaFC=1.28%2.96=3.78, trim=auto_max=0.1, maxBase=2369
mad: 2.99e-05; levs: 0.00148, 0.00123 (dot); median: 0.00136 (solid), medmin: 0.00132 (dash)
ax: 133.7*mad=0.0054; 13 ranges; pixels in joint mask: 53747, ADIE, LLLH, difSNR=13.3, LowB

H
o
) 8
(=)

Atmospheric Transmission
(1.0 mm PWV, 1.5 airmass

o
xX

1410~1413

o
<
=
>
Q
i1
@
N
©
£
—
5]
c
o
9]
£
4
(%]
©
g
B
£
=
©
+
=
1S
5]
S
£
e
E
g
=
o
[oX
c
©
]
=
°
9]
Bt
>
a
£
5]
o

CA(S)AB 4.1.12 (gt%oGB) >00 750 1000 1259 dConti 1508 le9 1755306 2022/08/21
o (Spw 43) FDM Channels (1907)"¢-omnuumeycies:py.vs.

normalizeByMAD="auto' but atmos. variation is too small to use it (0.08<=0.40 and 2.358<=5.00K).




PL will produce following images
(tasks 34-38)

» confinuum images per spw (34)
» One agregate continuum image (all spw) (35-36)
» Line cubes per spw (native resolution) (37-38)

34. hif_makeimages (mfs)

35. hif_makeimlist (cont)

36. hif_makeimages (cont)

37. hif_makeimlist (cube)

38. hif_makeimages (cube)




Declination (arcsec)

A quick look for the continuum
Images (Integrated/aggregated

type:image display:mean field:SVS13A virtspw:25,27,29,31,33,35,37,39,41,43 iter:1

Right Ascension (arcsec)

non-pbcor image
RMS

pbcor image max /
min
fractional bandwidth

/ nterms

aggregate
bandwidth
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Re-running Pipeline
calibration and iImaging



Re-launching PL Imaging
» Re-run pipeline

» hitps://almascience.nrao.edu/processing/
alma pipeline user s guide for release 2024-1.pdf
(PL user guide)

readme & product & auxiliary [J raw [ raw (semipass) [ external
Project / OUSet / Executionblock
v || Requesl 1660218028215
v || Project 2022.1.00479.S
- e ( )US uid:/IA001/X2d20/X2746
uid://A001/X2d20/X2747

member.uid____A001_X2d20 X2748 README txt
2022.1.00479.S_uid____A001_X2d20 X2748 001_of 001.tar
2022.1.00479.S_uid____A001_X2d20 X2748_auxiliary.tar
member.uid___ A001_X2d20_ X2748.hifa_calimage.auxproducts.tgz
member.uid____A001_X2d20 X2748.session_1.caltables.tgz

member.uid___ A001_X2d20 X2748.calimage.product_rename.txt

member.uid AQ —— —— pinaroestorescript.py

nber.uid___ A001_X2d20 X2748.hifa_calimag _pipescript.py
» Re-run pipeline imaging

» hitps://casaguides.nrao.edu/index.php/
ALMA Imaging Pipeline Reprocessing



https://almascience.nrao.edu/processing/alma_pipeline_user_s_guide_for_release_2024-1.pdf
https://almascience.nrao.edu/processing/alma_pipeline_user_s_guide_for_release_2024-1.pdf
https://casaguides.nrao.edu/index.php/ALMA_Imaging_Pipeline_Reprocessing
https://casaguides.nrao.edu/index.php/ALMA_Imaging_Pipeline_Reprocessing

Final notes

» Check on flux calibration
» How images were produced
» Do not frust blindly imaging results

» Ask the ARC or CS technical aspects to
speed up your investigation



Thanks for your attention



