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Complex Numbers:
(real, imaginary) or (amplitude, phase)

> Amplitude: "Thow much" of a certain
frequency component
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Visibilities: (amplitude, phase)
V(u,v) ~
Sample: e
B(u,v) =), (ur, vk) |
Inverse Fourier transform:

TD(iv,y) = FT-YB(u,v) x V(u,'v)}

Dirty Beam: o
b(z,y) = FT~{B(u,0)} |

" .?-‘;_Limited by: |
e Dirty Image:

TP (z,y) = b(z,y) ® T(z,y)|
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| Visibilities
. V(u,v)
B(u,v) =, (uk, vy)

Synthesis
Calibrations

Fourier transform

b(x,y) = FT~{B(u,v)}

Dirty Beam -> Clean Beam

Dirty image -> Model

TP (z,y) = b(z,y) @ T(z,y)

Deconvolve

Clean

Clean Image

Analysis
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Prlmary Beam — > Field of View (for one single pointing)







" 5 Basic Commands
T Data Structure: Measurement Set (MS)
> Data Reduction
> Kxamination
'. > Flagging |
5 Prior Calibration

> Main Calibration
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> startup > exil

> casapy / casapy - nologer > quit (ask 'y orn')

e | Basic
< casalogger > exit
> casapy-YYYYMMDD- > CTRL.D Commands

HHMMSS.log
> help
> casapy - logfile otherfile.log

> task?
> columns

(0) ’
> Yopdoc task (cleanest) > View the task parameters

> Time: generated time

> help task :
> Priority: priority level P > inp task

> help 'task' :
> casalog filter('...") e > tget task & inp

> help tool.methd > execule lasks

> Origin: Task::Tool::Method

| > hel > task
> Message: actual text P

> history > go
> Terminal commends > task(...)

> Filter _ > Irm -r mydata.ms > GXGCﬁle<'mySC_I'ipt.py')

-

s, Sy mydata.ms > execfile 'myseript.py’

. > Insert message > os.system('rm -r mydata.ms') > run mysCRE N

> Copy : > rmtables('mydata.ms’) > run task.last

> $: casapy -c 'rhyscriptzpy!j o
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Table Browser

Measurement Set
(MS)

HO 2/, 0T &l .0

PR = ORIl SOURCE = FIELD  ANTENNA |

uvw

[’501 .9270
-321.749, 15...

FLAG

: FLAG_CATEGORY
[4, 64] Boolean

lo. 0,0

WEIGHT
[7' 7' 7' 7]

SaaMA
' [0.377964,

0.377964, 0....

ANTENNA1

[-1011.35, (4, 84) Boolean

[7' 7' 7' 7]

- [0.377964,

10.377964, 0....

[4, 64] Boolean

[70 7' 7'7]

(0377964,

- 0.377964, 0....

- [-416.223,

-591.091, 22... |4, 64] Boolean

7.7.7.7]

'[0.377964,

[-460.127,

-338.154,15... | |4 64] Boolean

7.7.7.7]

- [910.536,

-160.84, 160... |4 64] Boolean

7.7,7,7]

[-230.612,

-169.454, 79... | 14, 64] Boolean

[7' 7' 7'7]

 [-345.837,

-254.113,11... |4, 64] Boolean

[7'7D707]

[-428.008,

-523.148, 20... | |4, 64] Boolean

7.7,.7,7]

— ey s .

- [-473.348,

-262.158, 13... | |4, 64] Boolean

7.7.7,7

o [437.921,
Ace nnn 40
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[4, 64] Boolean
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[7' 7' 7' 7]
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Restore Columns || Resize Headers |

PAGE NAVIGATION  First << [1/291] > | Last |

Opened saved view.




Data Reduction (Flow C

Input Data

Output Data

Input dataset

Data Examination
and Flagging

Calibrator Model

I l I p| Calibrated UV Data
Calibration Calibration Table

..-l_-_-"""—-_. Tmga
---'-\-l—-_..\_“_“_._“

Imaging




.

Load the data to CASA

> importuviits (UVEITS, visibility data)

> importvla (VLA data)

1. Import

> importasdm (ALMA data in ASDM format)
> importevla (JVLA/EVLA data in SDM format)

> importfits (FI'TS, image)

Data Examination
> listobs (summarize)
> plotants

> plotms (visibility data)’ 2- Examination |

> viewer (lmage)

> ploteal (calibration solutions)

> vishead




Examination:
listobs

Observer: Mark J. Mark Claussen Project: T.B.D.
Observation: EVLA
Data records: 290218
Observed from

Total integration time = 10016 seconds
26-Apr-2010/03:21:56.0 to  26-Apr-2010/06:08:52.0 (UTC)

ObservationID = 0 ArrayID = 0
Date Timerange (UTC) Scan FldIld FieldName
26-Apr-2010/03:21:51.0 03:23:21.0 5

Spwilds ScanIntent

J0954+1743 [0, 1]

Average Interval(s)
(10, 10]

-

03:23:39.0
03:28:38.0
03:30:08.0
03:35:07.0
03:36:37.0
03:41:35.4
03:43:05.8
03:48:04.4

03:49:34.9
N3+54:.331 N

03:28:25.0
03:29:54.0
03:34:53.5
03:36:23.0
03:41:22.5
03:42:51.5
03:47:51.5
03:49:20.5

03:54:20.5
N3:55.49 A

6
7
8
9
10
11
12
13

14
18

NWNWNWNWNWN

IRC+10216
J0954+1743
IRC+10216
J0954+1743
IRC+10216
J0954+1743
IRC+10216
J0954+1743

IRC+10216
TINAK4A+1747

[0, 1]
[0, 1]
[0, 1]
[0, 11
[0, 1]
[0, 1]
[0, 1]
(0, 1]
[0, 1]
. 11

[10,
(1o,
[10,
(1o,
(1o,
(10,
[10,
(1o,
(10,
rn.

10]
10]
10]
10]
10]
10]
10]
10]

10]
101

Station Diam. Long. Lat. Offset from array center (m)
East North
-521.9407 -332.7782
9.8247 -20.4292
506.0591 -251.8666
-27.3562 -41.3030
-432.1158 -272.1493

~54.0667 263.8720

ITRF Geocentric coordinates (m)

Elevation x Y z
~1.1977 -1601710.017000 -5042006.928200 3554602.355600
-2.7808 -1601150.059500 -5042000.619800 3554860.729400
-3.5832 -1600715.948000 -5042273.187000 3554668.184500
-2.7418 -1601189.030140 -5042000.493300 3554843.425700
~1.5032 ~1601614.091000 -5042001.655700 3554652.509300
~-4.2292 -1601162.593200 -5041829.000000 3555095.890500

wWo9 25.0
EO2 25.0
EO09 25.0
wWo1l 25.0
wos 25.0
NO6 25.0

-107.37.25.2
-107.37.04.4
-107.36.45.1
-107.37.05.9
-107.37.21.6
-107.37.06.9

+33.53.51.0
+33.54.01.1
+33.53.53.6
+33.54.00.5
433.53.53.0
+33.54.10.3




- Examination:
plotants

CASA Plotter

day2 TDEMO003_10s_norx
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plotms (Visibility Data)




Examination:
plotcal (calibration solutions)

CASA Plotter

B table: bandpass beal  AntenfstaaObandpass beal  AntendtasiaORandpass besl  Antenna='ea03’

[
°

o

ownsoabsbob olousoabséob
Channel Channel

8 table: bandpass bcal  AntenfateaiaO®andpass bcal  AntengataatBbandpass bcal Antenna=‘eal0?’

Mark Region Flag Unflag Locate Next Quit

200+« &@

)

CASA Plotter

8 table: bandpass bcal  Anten@stalsiad bapgpds beal Antenfstawa0Bandpass beal _ Antenna='ea03

Y Y

.

A el
0 10 20 3 & %N & 0 10 20 3 & % ®
Channel Channel

8 table: bandpass bcal  AntenéateaO®andpass bcal AntendataaObandpass bcal Antenna=‘ea0?’
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B table: bandpass bcal AntenfistaaOBandpass bcal Antenstasa0Bandpass bcal Antenna='eal2’
Y 04 |5 5 06 K
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Examination:
viewer (Image Data)
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Data flagging

> ﬂagdata

> -mpde: ‘'manual’

> mode-list'

> mode="unflag’

> mode="summary'

> mode="clip' ('quack' .'shadow','elevation','tferop', 'rflag’,'extend’)
> ﬂaémanager (MS)

. > mode="list'

> mode="'save'

> mode='"reslore’
2 mode="delete’

> mode='rename'
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> Important Tips

> check & check

> take a note

P




clearcal




> threshold: rms

5 imsize: 1052'n (n-1,2,3.4.5.6.... :
5 : - niter

> gain: 0.1
> natural Wy = Wiy =
: ; > multiscale
> uniform & superuniform

1 >
S radial Wi = W * % £ mask
'§> briggs e = S > interactive
S‘m‘ wi
> robust: -2(uniform) — 2.0(natural)

- > mode

2 mfs

o imagename.image — > restored image

> imagename.flux — > effective response

> imagename.flux.pbcoverage — > PB coverage (ftmachine="mosaie’)

?imagename.model — > model image (Jy/pix)
> imagename.residual — > residual image

> imagename.psf > synthesized (dirty) beam




2 moment (immoment)

> spectral line fitting (specfit)

> PV diagram (impv)

> image-component fitting (imfit)
> 1mage convolution (imsmooth)

> continumm subtraction (imcontsub)

> (imhead)

5 statistics (imstat)

> math (immath)
-2 regride (imregrid)

> redefine the velocity frame (imreframe)
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> Self-calibration
> Moisaic
> task 'clean

> 1Imagermode="mosaic’

> ftmachine="ft' —> slow (weighted combination of images)

> ftmachine="mosaic'(default)
—> fast (gridded onto a single uv-plane —=> single output image)
— > needed primary beam correction
— > twice as big as necessary to encompass the mosaic

> minpb

2 phasecenter

> Toolkit 'MEM'

N = &
) s Wy
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