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I-TRAIN with the European ARC Network

— %5(C #17: Introduction to tclean

CASAFA > S >NV (help FRITL)
CASA Doc

— $F(Z“Synthesis Imaging”El & tclean™d X7
CASA guides (ALMA)

— Region Format(C DU\ C DR



https://www2.nao.ac.jp/%7Eeaarc/DATARED/lecture.html
https://www2.nao.ac.jp/%7Eeaarc/DATARED/index.html
https://almascience.nao.ac.jp/tools/eu-arc-network/i-train
https://casadocs.readthedocs.io/en/stable/
https://casadocs.readthedocs.io/en/stable/
https://casaguides.nrao.edu/index.php/CASA_Region_Format
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https://ned.ipac.caltech.edu/byname?objname=IC%202520&hconst=67.8&omegam=0.308&omegav=0.692&wmap=4&corr_z=1
https://almascience.nao.ac.jp/aq/?result_view=observations&sourceNameResolver=IC%202520&skyViewHeight=60.13

BIirXszs

project: 2015.1.00846.S

Array: 12m-array (compact configuration)

— f1{C12-m (extended), 7-m, TP~ —

Molecular line: 12CO (2-1)

L=

Frequency resolution: 7.812 MHz (~10.2 km/s)

Obs. date: 2016-01-01

ALMA Archive CTZ3FI A1 TU\E
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https://almascience.nao.ac.jp/aq/?source_name_resolver=IC%202520&project_code=2015.1.00846.S&result_view=observation&science_observations=on#sortCol=Release%20date&sortDir=asc&col_1=_checkbox_selector;;;&col_2=Project%20code;;;&col_3=Source%20name;;;&col_4=RA;;;&col_5=Dec;;;&col_6=Band;;;&col_7=Integration;;;&col_8=Release%20date;;;&col_9=Velocity%20resolution;;;&col_10=Frequency%20support;;;&col_11=Pub;;;
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A Home By Topic By Task
ALMA

Observation Overview

Project uid://A001/X1ee/X8de Pipeline Version r36091 (Pipeline-Cycle3-R4-B)
Principal Investigator dfarrah CASA Version 4.5.2r36115
0US Status Entity id uid://A001/X2d8/X3bd Pipeline Start 2016-02-19 19:56:39 UTC
Observation Start 2016-01-01 06:50:32 UTC Execution Duration 1:48:41
Observation End 2016-01-01 07:17:42 UTC
Observation Summary
Time (UTC)
Measurement Set Receivers Num Antennas Start End On Source
Observing Unit Set Status: uid://A001/X2d8/X3bd Scheduling Block ID: uid://A001/X2d8/X3b4
Ssh—e-l__ .y ~
,uid___AODZ_Xae6c13_X2852.ms s ALMA Band 6 41 2016-01-01 06:50:32 2016-01-01 07:17:42 0:06:35

=

Pipeline Summary

33 3%

2015.1.00846.8

Baseline Length

Max RMS Size

310.2m 113.4m 4.3 GB

Atacama Large

Millimeter/submillimeter Array
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Session: session_1

Overview of 'uid_A002_Xae6c13_X2852.ms

- ¥ a/’m/m/mms SmSmm S

Observation Execution Time - 5 B8, ‘ =
- - . o 1‘ |
Start Time 2016-01-01 06:50:32 _ I ' .
- .
End Time 2016-01-01 07:17:42 M=
Total Time on Source 0:22:17 Intent vs Time

Field vs Time
Total Time on Science Target 0:06:35 Track scan intent vs time

Track observed field vs time

LISTOBS QUTPUT

pun N BNy un N BNy
A Spatial Setup ) ~ Spectral Setup  §
o X pmnp—y O, oo " 4 Band 6 and WVR
Targets
Science Bands 'ALMA Band 6'
Calibrators ‘Callisto’, 'J0854+2006, 'J0954+2639','J0956+2515" and
'J1133+0040°

34 1%‘ 11
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s
ALMA

Session: session_1

uid__A002_Xaebc13_X2852.m9

Sources

ID Source Name
0 J0854+2006
1 J1133+0040
2 Callisto

3 J0956+2515
4 J0954+2639

5 1C_2520

Source Position

RA

08:54:48.875

11:33:20.056

11:35:42.466

09:56:49.875

09:54:39.797

09:56:20.160

Spatial Setup Details

Dec

+020.06.30.641

+000.40.52.837

+003.58.38.292

+025.15.16.050

+026.39.24.543

+027.13.39.320

Sources in uid__A002_Xae6c13_X2852.ms

Fields

Position

FieldID  Field Name RA

Proper Motion

Ref. Frame X Y # Pointings

ICRS

ICRS

ICRS

ICRS

ICRS

ICRS

1

Ref. Frame Intent

~
2015.1.00846.8
BACK

Intent
ATMOSPHERE, BANDPASS, POINTING, WVR
POINTING, WVR
AMPLITUDE, ATMOSPHERE, WVR
PHASE, POINTING, WVR
CHECK, WVR
ATMOSPHERE, TARGET

Source Reference v ’
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Session: session_1

uid__A002_Xaebc13_X2852.ms]

2015.1.00846.8

-
Spectral Setup Details
Science Windows All Windows
Science Windows
Frequency Channels

ID Start Centre End Bandwidth Number  Width Resolution Correlator Axis Band

19 227.015GHz 228.015 GHz 229.015 GHz 2.000 GHz 128 15.625 MHz 20.544 km/s XX, YY ALMA Band 6

21 211.315GHz 212.315GHz 213.315 GHz 2.000 GHz 128 15.625 MHz 22.063 km/s XX, YY ALMA Band 6

23 213.315GHz 214.315 GHz 215.315 GHz 2.000 GHz 128 15.625 MHz 21.857 km/s XX, YY ALMA Band 6

25 228.648 GHz 229.585 GHz 230.523 GHz 1.875 GHz 240 7.812 MHz 10.202 km/s XX, YY ALMA Band 6
Spectral Windows with Science Intent in uid__A002_Xae6c13_X2852.ms

O
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https://casadocs.readthedocs.io/en/v6.2.1/api/tt/casatasks.imaging.tclean.html?highlight=tclean#casatasks.imaging.tclean
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tclean(vis, selectdata=True, field='', spw='"', timerange='"', uvrange="'"
antenna='"', scan='', observation='"', intent='"', datacolumn='corrected’,
imagename="'"', imsize=[100], cell=""larcsec"', phasecenter='"', stokes='I",
projection="'SIN', startmodel='"', specmode='mfs', reffreg='"', nchan=- 1,
start=""', width="'", outframe='LSRK', veltype='radio', restfreg=""
interpolation="'linear', perchanweightdensity=True, gridder='standard’,
facets=1, psfphasecenter='"', wprojplanes=1, vptable='", mosweight=True,
aterm=True, psterm=False, wbawp=True, conjbeams=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="'1.0l]y"’,
npixels=0, uvtaper=[''], niter=0, gain=0.1, threshold=0.0, nsigma=0.0,
cycleniter=- 1, cyclefactor=1.9, minpsffraction=0.05, maxpsffraction=0.8,
interactive=False, fullsummary=False, nmajor=- 1, usemask='user', mask=""
pbmask=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 - 1.9, verbose=Falsey»
fastnoise=True, restart=True, savemodel='none', calcres=True, calcpsf True,
psfcutoff=0.35, parallel=False)

3
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NACS

e vis : I A—=277 9 BMeasurementSet
77 1 )& (visibility)
(ex) ’calibrated.TM2.ms_IC 2520.contsub’

* imagename :

DT 71L&

(ex) >IC 2560.C0.cube.clean’
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tcleanh&EIT DI 7 1) =o52E

IC_2520.
IC_2520.
IC_2520.
IC_2520.
IC_2520.

IC_2520.
IC_2520.

IC_2520.

CO.
CO.
CO.
CO.
CO.

CO.
CO.

CO.

cube.
cube.
cube.
cube.
cube.

cube.
cube.

cube.

clean.
clean.

clean
clean

clean.
clean.
clean.

clean.

image PNz

image.pbcor XAKESR (primary beamf#i1EF)

.mask CLEANNY XD

.model CLEANES /L

pb Primary beam pattern

psf synthesized beam(PSF)

residual = CLEANJRZE
(dirty-PrimaryBeamXxmodel)

sumwt sum-of-weights(single pix)
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» datacolumn: FIFHI B3 HS A
— (ex) >DATA’, °CORRECTED’
— BRI AIMS T 7AIL - IRAICKDTERD

» field: XK (BESXC(IHBBITIETE)
_(ex) *3°, > IC 2560’

* spw : spectral window(fEZIEE BRI IEE 0]
— (ex) ’0,1:5~119°

» timerange, uvrange, antenna, scan,
observation: (K&l -« 7> TR EZIEEL
C. —BIDT—HIIT=ERUIZWEE(D)

gﬁﬁ(Zweblog/listobsQZO_C‘:‘Eﬁ/\‘_CEFS <

Jhnl
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imsize: EOTJLE(ZERI S E)

— (ex) [128,128], [1024,2048

« cell: EOTILRT—ILFVA)
— (ex) ©0.01

 specmode: EHERK (2R 7T)/F 1 — T (3R 7T)
— (ex) ’mfs’ (EHTR), ° cube’ (AT ML)

 phasecenter: [BE{&R({148)F 0 EER

« stokes: A h—T X

—(ex)°I°, °IQUV’

o
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start: 5850F v >R L DR

—(ex})l/)zzae 3 GHz’, ’-10 km/s’, @ (MSDOF+v >

e width: 1F v > R)LDBEKE 1 RENE

_Six))’7.69 MHz’, 210 km/s’, 1 (MSDF 7 =%

* nchan: Fv 25%) 2L
— (ex) 24, -1 (BE¥IT)
» outframe: REDE%(start, width(CEE
— (ex) *LSRK’, ’BARY’
* restfreq: 51 > DRI RBIEEN(EIWAR)
— (ex) >230.538 GHz’ e 4

o0
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S (54— EHERROBADE

» reffreq: E4EEEEX
— (ex)’230.5 GHz’
« nterms: Taylor BN %
—(ex) 1(TTwV b)), 2MBESEDERR)
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 gridder: v« > JF;

= N

— (ex) ’ standard’ (B&), *mosaic’ (BT 1 J#R
Al, >wproject’ (W-projection)

» weighting: EMMIITFE

— (ex) ’natural’, >uniform’, ’briggs’

* robust:

JNA NS A=5

(weighting="briggs’)

—(ex) 0.5 (

X TAAX=D2D] BR “’7')\/74//78'53
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s TE A BEEEH]: -2.0~2.0)
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d/I\SA=5: A A=2>D (2f===

« uvtaper: 7—/\—
— (ex) [’5k1ambda’ ], [’ 3arcsec’ ]

— A=: CASA 5.8/6.2~6.4(dweighting="natural’
DIBA(CIE L F—) C— RO AE
([EEE5R : weighting="briggs’, robust=2.0&£9 3

)
 pbcor: EE—AMIEZEA UCERZ SRk
— (ex) True
+ parallel: \:5)9LI8%Z 17D (mpicasaF | HEFDHEXN)
— (ex) True
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« deconvolver: > 1>/RU1—>3>77)LJUX A
— (ex) ’hogbom”’, ’clark’,’multiscale’, ’mtmfs’ (multi-
term MFS)
X [ A—2270] 38FE“Clark CLEAN”, “RENAS G
« niter: E—JDEIE - Z517 O AD[EIE _FIEiE
— (ex) @ (E—TZEB|ZITHDIRU > dirty mapZEFK), 100000
e threshold: Z5| & TS (=BREEEX D) E—TEED
T IRAE
— (ex)’0.1 mly’
X niter&E/T(EthresholdW NI N DEGFZFEIC U= T
A MU —>23>2 MR T93D
X [AA=270 ] 38F “CLEANDLEDIFZHR
« gain: E—TUEUBIET 1>
— (ex) 0.1 (10%)

1 BN - o L - p—
' FW ] rF

Hirmeten A nn=ii

T sl Al'l'al
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e usemask: ¥ XA F;
—(ex) user’ (I1—H—TEK), ’pb’ ((REFER1K),

>auto- multit hresh’ (auto-masking)

— quto-masking(BBIN A D)D)\ S A —4:
Automasking Guide 0D”Standard Values” [C{ED T35
E,5®ﬁ8@®

» mask: 11— —TE&E~ X (usemask="user”’)

(ex) c1r‘c1e[[4@p1x 40pix], 1@p1x;z (FA2),
'mymask . crf’ (CASA region file) 815 E D]

— ET((LCASA Guides® Region Format =H8
+ interactive: FEH Tmaski%E
— (ex) True(viewerHhiZE5 EH D) <
X [AX=220] BE NYARITDE e P



https://casaguides.nrao.edu/index.php/Automasking_Guide
https://casaguides.nrao.edu/index.php/Automasking_Guide#Table_of_Standard_Values
https://casaguides.nrao.edu/index.php/CASA_Region_Format

- Nal)J
1 I\S5 A—4: automask BUxRS

» usemask="auto- multithresh’ & 9113,
&)~ X JHEBE (automasking ) & Fl A E]

e FEautomaskFH/\SA—4:
sidelobethreshold, noisethreshold,
minbeamfrac, lownoisethreshold,

negativethreshold
— Automasking Guide D”Standard Values” ([CE D Ci5
TEI D& Zzql < i

» verbose=True Z#%E (automaskingH*_£F<
B> iR CE> MO E:W’l% e )

6



https://casaguides.nrao.edu/index.php/Automasking_Guide
https://casaguides.nrao.edu/index.php/Automasking_Guide#Table_of_Standard_Values
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https://help.almascience.org/kb/articles/i-heard-that-images-generated-with-casa-5-1-1-are-affected-by-casa-imaging-issues-how-should-i
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