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Sketch of an ideal interferometer ASTRON
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Solve for these issues using calibration
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Making A LOT OF ASSUMPTIONS

» time and frequency effects independent

» antenna based effects

: » spatial structure of calibrators
} [ XX ]
R e.g,A. Avison's introduction to calibration
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http://almanas.jb.man.ac.uk/alma/Web/Meetings/2018/DataProcessingWorkshopDublin/aa_GeneralCalibration.pdf

Introduction to the RIME

ASTRON

Within, for example CASA, the full radio interferometry measurement equation can be

written as,

Baseline based, non
closing errors

Gain amplitude and
phase

Errors due to
elevation

Opacity and path
length variation

Observed visibility
for ant.iand j

obs
Vis

S \

it

Bandpass response

Instrumental
polarisation

ant.iandj

true visibility for

Change in

parallactic angle

Calibration solves for each Jones matrix (when required) given a model for the sky.
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Calibration - the basics

LN
eRemove effects of the instrument itself
*Remove effects of the atmosphere
®Scaling to the correct flux
7’\\( Target S 1. Observe source

2. Observe calibrator to measure
gains (amplitude and phase) as a
 E—— function of time.

/ 3. Observe bright calibrator of
known flux-density and spectrum
to measure absolute flux
calibration, band-pass and
residual delays

(Phase, Amplitude)

* Flux Calibrator
(Flux, Bandpass, Delay)
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Calibration - the basics

*Remove effects of the instrument itself
- variations in frequency as a function of amplitude and
phase
- variation in receiver noise (Tsys)
- effects of shadowing
- antenna positions
®Remove effects of the atmosphere
- atmospheric variability (phase)
- atmospheric attenuation as function of time (Tsys)

eScaling to the correct flux

-usin astronomical source
€EUROPEAN ARC
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Calibration - the basics

e Remove effects of the instrument itself

- variations in frequency as a function of amplitude and

phase - Bandpass
- variation in receiver noise (Tsys) - Tsys load
. effects of shadowing - Flagging
- All sky runs

- antenna positions
®Remove effects of the atmosphere
- atmospheric variability (phase)

- WVRs + Gain Calibrator
- atmospheric attenuation as function of time (Tsys) - Tsys load

eScaling to the correct flux

-usin astronomical source - Flux Calibrator
E€EUROPEAN ARC
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Calibration - the basics

What do I need to check
for my ALMA data?

EEEEEEEEEEE
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Calibration - the basics

Bandpass

QSO -freq. response

Flux
planet/QSO

8y

Temporal Gains
WVR system
QSO - phase/amp

| CHECK THE CALIBRATIONS

- ON THE CALIBRATORS I!'
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Calibrations applied

to the science target




Calibration - the basics

.
Temporal Gains
Bandpass Flux
WVR system
QSO -freq. response planet/QSO
QSO - phase/amp

' CHECK THE CALIBRATIONS |

- ON THE CALIBRATORS !!

Ampl. vs. Amplﬁ VS Phase vs.
channel UVdist scan
\ ¢ / LB/HF: check sourc;-f

| Calibrations applied
romenn A to the science target
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v pipeline calibration: SN1987a in the Archive
- 2013.1.00063.S/
- science_goal.uid __ A001_X12e X27e/
- group. uid__ A001_X12e X27f/
- member.uid__ A001_X12e X280
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http://home.strw.leidenuniv.nl/~toribio/CASAtutorial2018_data
https://almascience.eso.org/almadata/sciver/IRAS16293Band4/
http://almascience.eso.org/aq/

Calibration - with CASA

All run from the scripts/scriptForPl.py

v manual calibration
- uid__ XXXXX_scriptForCalibration.py

v pipeline calibration
- casa_piperestorescript.py

- casa_pipescript.py

EUROPEANAR(:\
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Calibration - with CASA

All run from the scriptForPl.py

= manual calibration
- uid__ XXXXX_scriptForCalibration.py

-+ scriptForimagingPrep.py

-+ scriptForimaging.py

- pipeline calibration
- casa_piperestorescript.py

- casa_pipescript.py

-+ scriptForImagingPrep.py
-+ scriptForlmaging.py
EUROPEAN ARC
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Calibration - with CASA

All run from the scriptForPl.py

- manual calibration
- uid__ XXXXX_scriptForCalibration.py

-+ scriptForimagingPrep.py
-+ scriptForimaging.py

- pipeline calibration
- casa_piperestorescript.py

- casa_pipescript.py

-+ scriptForlmagingPrep.py
-+ scriptForlmaging.py
EUROPEAN ARC
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Calibration - with CASA
MANUAL

# ALMA Data Reduction Script

PIPELINE .

& ArHome By Topic By Task
:LMA

¥ Calibration Task Summaries
thesteps = []
step_title = {0: ‘'Import of the ASDM', Task

asl

'"Fix of SYSCAL table times',

‘listobs’,

‘A priori flagging’,

‘Generation and time averaging of the WVR cal table’,
'Generation of the Tsys cal table®,

'Generation of the antenna position cal table’,
'Application of the WVR, Tsys and antpos cal tables’,
'Split out science SPWs and time average’,

! 'Listobs, and save original flags’,

10: ‘'Initial flagging',

11: 'Putting a model for the flux calibrator(s)’,

12: ‘'Save flags before bandpass cal’,

13: 'Bandpass calibration’,

14: 'Save flags before gain cal’,

15: 'Gain calibration’,

16: 'Save flags before applycal’,

17: 'Application of the bandpass and gain cal tables’,
18: 'Split out corrected column’,

19: ‘'Save flags after applycal'}

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

WOONOWLEAEWN=

6. hifa_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_gainflag: Flag antennas with gain outliers
12. hif_setjy: Set calibrator model visibilities

if ‘applyonly’ not in globals(): applyonly = False

13. hifa_bandpass: Phase-up bandpass calibration

try:
print ‘List of step s to be executed . mysteps 14. hifa_spwphaseup: Spw phase offsets calibration
LRI |
the StepS = my Step S 15. hifa_gfluxscale: Transfer fluxscale from amplitude calibrator
except:

print ‘'global variable mysteps not set.’ 16. hifa_timegaincal: Gain calibration

if (thesteps==[1):
thesteps = range(0, len(step_title))
print ‘Executing all steps: ', thesteps

EUROPEAN ARC \
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17. hif_applycal: Apply calibrations from context

18. hif_makeimlist: Set-up image parameters for calibrator imaging

19. hif_makeimages: Make calibratorimages



MANUAL:QA2 REPO

- - —

Observing Schedule Mosaic Pointing Configuration
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Temporal gain calibration Temporal phase calibration

Composite Tsys for each spw

1

Target Spectrum for each spw

Target Image (Fleld_1D=5=N166)

Jd__ADO3 X754 7¢8 X1400 w008, fld 3 (N164)

Target psf
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Basic png diagnostic figures
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PIPELINE: WEBLOG

Webpages with all
diagnostic plots and other
information generated by
the pipeline
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& fAHome  ByTopic  ByTask
T\.MA

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. hifa_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_gainflag: Flag antennas with gain outliers
12. hif_setjy: Set calibrator model visibilities
13. hifa_bandpass: Phase-up bandpass calibration
14. hifa_spwphaseup: Spw phase offsets calibration
15. hifa_gfluxscale: Transfer fluxscale from amplitude calibrator
16. hifa_timegaincal: Gain calibration
17 hif_applycal: Apply calibrations from context
18. hif_makeimlist: Set-up image parameters for calibratorimaging

19. hif_makeimages: Make calibratorimages



WEBLOG INSPECTION & *

UNDERSTAND YOUR OBSERVATIONS!

v Check observation summary

\

Check flagging summaries

Check calibrated data
- If any suspicion, check relevant calibrations

<

v Check flux consistency
- Search calibrator fluxes in ALMA database:
aU.getALMAFIlux/ Source Catalogue
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https://almascience.eso.org/sc/

Calibration - with CASA

b ]

5

7
> cd SALLEGRO/home/$USER/

open_CASA training_2018/analysis/$USER

Please navigate to your sn1987a/
v'’check the README.txt
vgal/pipeline-XXXweblog/

->...-> firefox index.html &

home .strw.leidenuniv.nl/~toribio/CAS Atutorial2018 data/sn1987a/qa/
pipeline-20151016T113145/html/

EEEEEEEEEEE
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http://home.strw.leidenuniv.nl/~toribio/CASAtutorial2018_data/sn1987a/qa/pipeline-20151016T113145/html/
http://home.strw.leidenuniv.nl/~toribio/CASAtutorial2018_data/sn1987a/qa/pipeline-20151016T113145/html/

@ 2012.1.00062.5 - Home - Mozilla Firefox @aima-proc01
fle Edit View History Bookmarks Tools Help

WEBLOG INSPECTION

1(112013.1,00063.5 - Home | 4
& | file:/workimagai/Tutorial2013.1.00063 S/science_goal.uid__A001_X12e_X27e/group.uid__A001_X12e_X27f/member.uid__A001_X12e_X280/qa/pipeline-20151016T113145htmit1-1.html v [-:lv
. ALMA 2013.1.00063.S A Home By Topic By Task
Observation Overview Pipeline Summary
Project uid://A001/X10a/XBa Pipeline Version 34044 (Pipeline-Cycle3-R1-B)
Principal Investigator ride CASA Version 4.3.1 132491
OUS Status Entity id uid//A001/X12a/X280 Pipeline Start 2015-10-16 11:31:45 UTC
Observation Start 2015.06-28 13:56:22 UTC Execution Duration 5:19:21
Observation End 2015.09-22 11:00:50 UTC
Observation Summary
Time (UTC) Baseline Length
Measurement Set Receivers Num Antennas Start End On Source Min Max
Observing Unit Set Status: uid//A001/X12a/X280 Scheduling Block ID: uid//A001/X12e/X278
Session: session_1
uid___A002_XadBb1f_X1b0.ms ALMA Band 7 36 2015-06-28 13:56:22 2015-06-28 14:39:29 0:18:29 454m 1.6 km
Sesslon: session_7
uid___A002_Xaa96da_Xb77.ms ALMA Band 7 35 2015-09-22 10:16:24 2015-09-22 11:00:49 0:18:28 433m 2.3km

For this data, there are two execution blocks.

EUROPEAN ARC
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Science
Targets

‘sn1987a’ All Bands 'ALMA Band 7 and 'WVR'

Sclence Bands "ALMA Band 7
'J0510-454", J0538-4405", 'J0601-7036" and

'J0835. 7518

Antenna Setup Sky Setup

Min Baseline Sam Min Elevation NA

Max Baseline 1.6 km Max Elevation NA

Weather Scans

@ 20111000615 - Home - Mozita Firefox@alma-peoc01 - 0 x @ 20711000515 - Seseicn Dota Detals - Mosila Firedou @aima-proclt - A 7%
Be Edit View History Bookmars ol Help |Be ESt Yeew Matory Pookmarks Jools Melp
(12013.1.00063.5 - Home (3] v | 52013.1.00063.5 - Session Data.... | 4 | v
4 [ feyjworknagai/Tutonal2013.1.00083 S/science_goal uid__ADOI_X120_X27e/group.uid__A001 X12e_X27fkmembery v &5| (S oo s & @ [ FeliworknogaiMitonel/20131,00083 Siscence._goslwid__ADDI_X12e_X2Telgroup wd__ADOL_Xi2e_X27limemberu  ~ () (28~ ®n &
- | £}
. ALMA 2013.1.00063.S fHome  ByTopk  ByTask . ALMA 2013.1.00083.S Mroms  ByTepe Sy Task
: : : . P - Ve '
Observation Overview Pipeline Summary Emmrmmrrm Overview of 'uid__ A002_Xa48b1f_X1b0.ms
Project it IAQD1 /X 102X R Pipeline Version 34044 (Pipeine -Cycle3-R1.8) sexuoN SN
Principal investigator ride CASA Version 4.3.1 132401 uc___ADOZ_Xaaw6da_Xb77.ms
0US Status Entity id widI/AOD1/X126/X280 Pipaline Start 2015.10-16 113145 UTC Observation Execution Time
Observation Start 2015.06.28 135622 UTC Execution Duration 51921
Start Time 2015-06.28 13:56:22 - -
Observation End 2015-08-22 110050 UTC mus | W
End Time 2015-08-28 14:39:-20 as
Total Time 03555 -5 el
Observation Summary wn...:cﬁ.ﬁk hu@{e e ‘
e e == i,
Measurement Set Ivgrs Num Antennas  Start End OnSource  Min Max  AMS Intent vs Time
- Tintk chadivaan bk Field vs Time
Observing Unit Set Stafs: el efte«m 10: i HAQ01/X12e/X275 ook obedrvalion infent vs
" tme Track observed fiekd vs time
uld___ADO2 Xad@b1t X1b0.ms ALMA Band 7 38 2015.06.28 13:6622 2015-06.28 143620 0:1820 454m 168km 6140m 75GB
Session: 7 .
sz Spatial Setup Spectral Setup
uid___ADOZ_Xaa®Gda_Xb77 ms ALMA Band 7 s 201508.22 1011624 20150822 110049 owa2s 433m 23xm 8578m T72GB
=
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LISTOBS |

! ALMA 2013.1.00063.S

SESSION "SESSION_1'

AD02_Xa48b1f_X1b0.ms

SESSION 'SESSION_7'

uid___A002_Xaa96da_Xb77.ms

€UROPEAN ARC
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A Home  ByTopic ByTask

listobs.txt Back

MeasurementSet Name: /mnt/jaosco/pipeline/data/2013.1.00063.S 2015 10_16T10_42_ 17.689/S0US uid __ A001 Xl2e X27e/GOUS_uid __ A0C1 X12e X27£/MOUS uid __ A0C1 Xl2e X28
0/working/uid___ A002 Xa48blf X1b0.ms MS Version 2

Observer: ri3e Project: uid://A001/X10a/X6a
Observation: ALMA
Data records: 9014220 Total elapsed time = 2617.68 seconds
Observed from  28-Jun-2015/13:56:22.3 to 28-Jun-2015/14:40:00.0 (UZC)
ObservationID = 0 ArrayID = 0
Date Timerange (UTC) Scan Fldid FieldName nRows Spwids Average Interval(s) ScanIntent
28-Jun-2015/13:56:22.3 - 13:58:17.4 1 0 J0538-4405 402732 [0,1,2,3,4,5,6,7,8] [1.15, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01] [CALIBRATE POINT
ING#OK_SOURCE,CALIBRATE WVR#ON_SOURCE]
13:59:09.3 - 14:00:11.6 2 0 J0538-4405 673236 [0,9,10,11,12,13,14,15,16] ([1.15, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48] [CALIBRAT
E_SIDEBAND_RATIO#OFF_SOURCE,CALIBRATE_SIDEBAND RATIO#ON_SOURCE,CALIBRATE WVR#OFF_SOURCE,CALIBRATE WVR#ON_SOURCE]
14:00:13.8 - 14:00:30.0 3 0 J0538-4405 128268 [0,9,10,11,12,13,14,15,16] [1.15, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48] [CALIBRAT
E_ATMOSPHERE#OFF_SOURCE,CALIBRATE ATMOSPHERE#ON_SOURCE,CALIBRATE WVR#OFF_SOURCE,CALIBRATE WVR#ON_SOURCE]
14:00:51.8 - 14:06:08.7 4 0 J0538-4405 1208232 (0,17,18,19,20,21,22,23,24] ([1.15, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01] [CALIBRA
TE_BANDPASS#ON_SOURCE,CALIBRATE_WVR#ON_SOURCE]
14:06:39.7 - 14:06:55.5 5 1 J0519-454 128196 [0,9,10,11,12,13,14,15,16] [1.15, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48] [CALIBRAT
E_ATMOSPHERE#OFF_SOURCE,CALIBRATE ATMOSPHERE#ON_SOURCE,CALIBRATE WVR#OFF_SOURCE,CALIBRATE WVR#ON_SOURCE]
14:07:15.5 - 14:09:52.8 6 1 J0519-454 604116 [0,17,18,19,20,21,22,23,24] ([1.15, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01] [CALIBRA
TE_AMPLI#ON_SOURCE,CALIBRATE_FLUX#ON_SOURCE,CALIBRATE_WVR#OK_SOURCE]
14:10:34.8 - 14:12:29.5 7 2 J0635-7516 402768 [0,1,2,3,4,5,6,7,8] [1.15, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01] [CALIBRATE POINT
ING#ON_SOURCE,CALIBRATE WVR#ON_SOURCE]
14:13:06.8 - 14:13:37.2 8 2 J0635-7516 120816 [0,17,18,19,20,21,22,23,24] ([1.15, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01] [CALIBRA
TE_PHASE#ON_SOURCE, CALIBRATE_WVR#ON_SOURCE]
14:14:06.7 - 14:14:22.8 9 3 J0601-7036 128196 [0,9,10,11,12,13,14,15,16] [1.15, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48] [CALIBRAT
E_ATMOSPHERE#OFF_SOURCE,CALIBRATE ATMOSPHERE#ON SOURCE,CALIBRATE WVR#OFF_SOURCE,CALIBRATE WVR#ON_SOURCE]
14:14:42.4 - 14:15:13.0 10 3 J0601-7036 120816 [0,17,18,19,20,21,22,23,24] ([1.15, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01] [CALIBRA
TE_DELAY#ON_SOURCE, CALIBRATE_WVR#ON_SOURCE]
14:15:43.5 - 14:15:59.3 11 4 sni9s7a 128196 [0,9,10,11,12,13,14,15,16] [1.15, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48] [CALIBRAT
E_ATMOSPHERE#OFF_SOURCE,CALIBRATE_ATMOSPHERE#ON_SOURCE,CALIBRATE_WVR#OFF_SOURCE,CALIBRATE WVR#ON_SOURCE]
14:16:19.2 - 14:22:07.3 12 4 snl987a 1329084 ([0,17,18,19,20,21,22,23,24] ([1.15, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01] [OBSERVE

_TARGET#ON_SOURCE]

14:22:20.9 - 14:22:51.4 13 2 J0635-7516 120816 [0,17,18,19,20,21,22,23,24] ([1.15, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01] [CALIBRA
TE_PHASE#ON_SOURCE, CALIBRATE_WVR#ON_SOURCE]

14:23:08.2 - 14:30:00.5 14 4 sn1987a 1570716 [0,17,18,19,20,21,22,23,24] [1.15, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01] [OBSERVE
_TARGET#ON_SOURCE]

14:30:13.2 - 14:30:44.4 15 2 J0635-7516 120852 [0,17,18,19,20,21,22,23,24] ([1.15, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01] [CALIBRA
TE_PHASE#ON_SOURCE, CALIBRATE_WVR#ON_SOURCE]

14:31:15.5 - 14:31:31.7 16 3 J0601-7036 128268 [0,9,10,11,12,13,14,15,16] [1.15, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48) [CALIBRAT
E_ATMOSPHERE#OFF_SOURCE, CALIBRATE_ATMOSPHERE#ON_SOURCE,CALIBRATE_WVR#OFF_SOURCE ,CALIBRATE_WVRFOK_SOURCE]

14331:51.2 - 14:32:22.0 17 3 J0601-7036 120816 (0,17,18,19,20,21,22,23,24] [1.15, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01] [CALIBRA
TE_DELAY#ON_SOURCE, CALIBRATE_WVR#ON_SOURCE]

14:32:52.2 - 14:33:08.0 18 4 sn1987a 128196 [0,9,10,11,12,13,14,15,16] [1.15, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48, 0.48] [CALIBRAT
E_ATMOSPHERE#OFF_SOURCE, CALIBRATE_ATMOSPHERE#ON_SOURCE,CALIBRATE_WVRFOFF_SOURCE,CALIBRATE_WVRFOK_SOURCE]

14333:27.9 - 14:39:16.0 19 4 sn1987a 1329084 [0,17,18,19,20,21,22,23,24] ([1.15, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01] [OBSERVE
_TARGET#ON_SOURCE]

14:39:29.7 - 14:40:00.0 20 2 J0635-7516 120816 [0, 17, 18, 19, 20, 21, 22, 23, 24] [1.15, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01, 2.02, 1.01]

[CALIBRATE_PHASE#ON_SOURCE,CALIBRATE_WVR#ON_SOURCE]
(nRows = Total number of rows per scan)

Fields: 5
ID Code Name RA Decl Epoch  SrcId nRows
o none J0538-4405 05:38:50.361560 -44.05.08.93890 J2000 o 2412468




INTENTS ¢

Measurement set: uid___A002_Xa48b1lf X1b0.ms - Start time:2015-06-28T13:56:22 End time:2015-06-28T14:39:29
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@ 2012.1.00063.5 - Topic S y - Moxilla Firefox @alma-proc01

file Edit View History Bookmarks Tools Help

1712013.1.00063.5 - Topic Summary | 4 |

L Qﬁle:IIMOMagai/mtoriaIRou.1.00063.S/science?goal.uid_A001_x12e_x27e/group.uid_A001_x12e_x27f/member.u v z] [j:.V 5000|e

ALMA 2013.1.00063.S # Home § By Topic § By Task

Flagging Summaries

uid___ A002_Xa48b1f_X1b0.ms

spw DAY DA42 DA43 DA4S DA47 DA49 DAS2 DAS3 DAS4 DASS DAS7 DASE DAS9? DASO DAst DAS2 DAS4 DVO1 OV02 DVO3 DVO4 DVO7

7 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2353 2354 2354 2354 2354 2504 2354 2354
9 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2353 2354 2354 2354 2354 2504 2354 2354
21 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2353 2354 2354 2354 2354 2504 2354 2354
23 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2354 2353 2354 2354 2354 2354 2504 2354 2354

Flagging percentages for Source name: J0538-4405, Intents: WVR, ATMOSPHERE,SIDEBAND,BANDPASS,POINTING

D

spw  DA®1 DA42  DA4l DA4s DA4T  DA4D  DAs2 DAS3 DAS4 DASS DAS7 DASE DASe DASO DAs1 DAS2 DAS4 DVOY Ovo2 DVO3 DVO4  DVO7

7 2307 2307 2307 2307 2307 2307 2307 2307 2307 2307 2321 2307 2307 2307 2307 2307 2307 2307 2307 2307 2307
19 2307 2307 2307 2307 2307 2307 2307 2307 2307 2307 2321 2307 2307 2307 2307 2307 2307 2307 2307 2307 2307
21 2307 2307 2307 2307 2307 2307 2307 2307 2307 2307 2321 2307 2307 2307 2307 2307 2307 2307 2307 2307 2307
2 2307 2307 2307 2307 2307 2307 2307 2307 2307 2307 2321 2307 2307 2307 2307 2307 2307 2307 2307 2307 2307

Flagging percentages for Source name: sn1987a, Intents: WWR ATMOSPHERE, TARGET

D]

spw  DA#1 DA42 DA4d DA4S DA47T DA49  DAS2 DAS3 DAS4 DAS5 DAS7 DASE DAS9 DASO DASt1 DAS2 DAS4 DVO1 OvV02 DVO3 DVO4  DVO7

7 2292 2292 2292 229 2292 2292 2292 2292 2292 2292 2292 2292 2292 2292 2292 2292 2292 2292 2292 2282 2292
9 2292 2292 2292 2292 2292 2292 2292 2292 2292 2292 2292 2292 2292 2292 2292 2292 2292 2292 2292 2292 2292
21 2202 2292 2292 22092 2292 2292 2292 2292 2292 2292 2292 2292 2292 2202 2282 2292 2292 2292 2292 2202 229

Flagging percentages for Source name: J0835-7518, Intents: WVR,PHASE,POINTING

EUROPEAN ARC
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Tsys - WVR correction?

..MOUS_uid___A001_X12e_X280/working/uid__ A002 Xa48b1f X1b0.ms.hifa_tsyscal.s6_1.tsyscal.tbl i J’ %-x y
UT 14:00:1414:06:21 14:13:48 14:15:25 14:30:57 14:32 =y |-
spwll, fields 0,1,3,4: ]0538 4405 J0519 -454,)0601-7036,5n1987a

S P PWV 1:42Min, aifiriass 116 (field o)y N

80%

250

WVR correction of atmospheric phase fluctuations

200 J0538-4405,)0635-7516 (PHASE,BANDPASS)
) SPW 23 Correlations XX and YY All Antennas Scans 4,8,13,15,20 and 22
2
# 150 )
0%
100 )
sof S S S S

302.0 302.5 303.0 303.5
TOPO LSB Frequency (GHz)
uid___A002_Xa48blf X1b0.ms ObsDate=2015-06-28 plotbandpass v1.61 = 2014/12/09 15:42:09
g =50
Tsys - sensitivity of each antenna g
with time (atmosphere & receivers) g S A
-150 | : : : : .
-200 ' '
4 8 13 15 20 22
Scan
XX before YY before  —— XX after —— YY after

EUROPEAN ARC

see also www.alma-allegro.nl/wvr-and-phase-metrics/wvr-scaling/
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http://www.alma-allegro.nl/wvr-and-phase-metrics/wvr-scaling/

|

& [ fle:/workmagarTutonal2013.1.00063 5/science_goaluid_

.ALMA 2013.1.00063.5 A Home By Topk

* Go to “By Task”, click 15. hifa appchaI

.nmrmm wmm MMhlvﬂ\nwmwﬂl
Ble Edt \lew Hgtory Bookmarks Tols Help

2013.1,00063.5 - Task Summary | |

Task Summary

Task

1. hita_importdata: Fegister measurement sets wih the pipeine

2 hita_tiagdata ALMA datsrmmnate llagging

3 hita_tiuxcaitiag. Flag speciral leatures in solar system thix cabbraiors
4 Nit_mwtlagchans £iag channais in raw data

S NP _refant: Setect reference anlennas

€ hita_tsyscal Cakculats Teys caibration

>

7. hifa_taystiag: Flag Tsys calbration

]

& hita_wvrgealliag: Cakcidate and thg WVR calbration

>

@ it lowgaintiag. Flag artennas wih jow gain
10 hif_setly: Sot catbeator mode! visbilsas
11 hife_bandpass Phase-up bandpass calbration

12 hita_spwphaseup Map narrow 16 wida spaciral windows

13 hita_gtiuxscale T

Lursate from ampbtude cabbrater

4216 nit_makecleaniist: Compia 8 st of claanad magas 1o ba cakulsted

A 17 nit_cleantist Cakculate clean products

CASA loas and scriots

Click here

up.ud__AQ01_X12e_X27fmemberu v &

6.35% data llagged

11.15% dats llagged

137 Improvamant

X-¥ daviation

0.60% data llagged

OA Score

- o

ecpoeocoocp60000008

<

l ALMA

@ 20121000635 - Task Detady - Mosiba Firefon Gaima-proc0)

Ble Edt View Hgtory Bookmarks Jools Melp
2013.1.00063. - Tagk Detads

(52

fie: ifworkmagayTutorial2013.1.00063 S/science_goal.usd__A003_X12e_X27e/roup.ud__AD0]_X12e_X27(membery v &2

2

3
4
e

]

9

nta_tiagaata
s _fhacatiag
M _rawliagehans
_retart

Pota_teyscal

7. Mta_twysting

Na_wirgcaliag
i _towgartisg

ne_sotiy

11 hia_bandpass

12 hta_spwphaseup

1. hta_gfhunscale

14 hfa_timegance!

16, h_makeciannist

7. 8_claankst

2013.1.00083.S A Home y Tope | By Task

Plots

Calibrated amplitude vs frequency

Piots of calbrated ampitude vs fraquency for al artennas and correlations, coloured by antenna.

uid___A002_Xad8b1f_X1b0.ms

o | |

Baseband 1 Baseband 2
(Spw 17) (Spw 19)

>

Phase calbrator Phase calbrator

J0635-7516 J0835-7518

a

A S —— U —
l e iHerativiiing R
Baseband 1 Baseband 2
(Spw 17) (Spw 19)

Bandpass calbrator
JOSI8-4405

uid__A002_Xaa96da_Xb77.ms

* If any suspicious feature, check relevant calibrations.

- e.g,

 strange bandpass shape -> check bandpass/Tsys calibration
* Time variable phase -> check gain/wvr calibration

Baseband 3
(Spw21)

Phase calbrator
J0635-7516

e e e

Baseband 3
(Spw 21)

Bandpass calibrater
J0538-4405

Baseband 4
(Bpw 23)

Phase calbrator
35-7518

Baseband 4
(Bgw 23)

Bandpass calbrator
JO538.4405

H. Nagai




...g/uid__A002_Xa48b1lf X1b0.ms.hifa_bandpass.s11 3.spwl7_19 21 23.channel.solintinf.bcal.tbl
Antl2: DA59, spw all, field 0: J0538-4405, scan4 14:03:31

BANDPASS

T
PWV 1.45mm, airmass 1.150

110 f oo e b

1 Il
305 310
TOPO USB Frequency (GHz)

Il
315

71%

81%

80%

85%

8%

27%

uid___A002_Xa48b1lf X1b0.ms ObsDate=2015-06-28 plotbandpass v1.61 = 2014/12/09 15:42:09

XX
Yy
(]
T :
2 1.05f-:
g .
1.00 |-
0.95
300
€UROPEAN ARC

ALMA Regional Centre || Allegro
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FLUX CALIBRATORY .

5 —_
2
Amp:corrected vs. UVdist Spw: 21 ]
134 < 3
1 S
] E ]
12 g |
i < 2 -
11 : ]
1 ; : ]
T i ; 1
£ . ] ]
o 1] i i 1
] i i i :
6 | fi | .
. N
077 i ‘
< i i
] B
0.8 i :
0.7 ]
0.6 - L LA L N E B R S N S I A B S N B B S N B S R R R —
200 400 600 800 1.000 1,200 1.400 1.600
uvdist (m)
EUROPEAN ARC
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PHASE CAL +CHECK SOU 4

50

Phase:corrected {degrees)
o
|

-50 -

Phase:corrected vs. Frequency Spw: 17 o ’ -

299.5

€UROPEAN ARC 0.32 ' i
ALMA Regional Centre || Allegro 01s Frequency (GHz)

T T T T T T T T T T T T T T T T T T T T 1
300 300.5 301 301.5 302

Frequency (GHz)

T 1
304




* Go to 13.hfa_fluxscale

@ 2012.1.00063.5 - Task Details - Mozilla Firefox@alma-procO1 - (=] x
File Edit View Higtory Bookmarks Tools Help
(12013.1.00063.5 - Task Details | & v
« [{:} file:///work/nagai/Tutorial/2013.1.00063.5/science_goal.uid__A001_X12e_X27e/group.uid__A001_X12e_X27f/memberu v & [-,’_lv & M
ALMA 2013.1.00063.S # Home By Topic By Task
TASKS IN EXECUTION ORDER
13. Phased-up fluxscale Back
2. hita_flagdata
3. hifa_fluxcalflag
4. hif_rawflagchans Resu Its
5. hif_refant
6. hifa_tsyscal Antennas Used for Flux Scaling
7. hifa_tsysflag A The following antennas were used for flux scaling, entries for unresolved flux calibrators are blank
8. hifs_wvrgosfieg o Measurement Set Antennas
9. hif_lowgainflag A
10. hi_setiy uid___A002_Xa48b1i_X1b0.ms
11. hifa_bandpass uid___A002_Xaa96da_Xb77.ms
12. hifa_spwphaseup Antennas for Flux Calibration
13. hifa_gtluxs
14. hifa_timegaincal Computed Flux Densities
15. hif _applycal The following flux densities were set in the measurement set model column and recorded in the pipeline context
16. hif_makecleanlist A
N Flux Density
17. hil_cleanlist A
Measurement Set Field Spw | Q u v
uid___A002_Xad8b1i_X1bO.ms  JO538-4405 (#0) 17 1.141 Jy £ 2.578 mJy (0.2%) 0.000Jy 0.000Jy 0.000 Jy
19 1.137 Jy £ 2.328 mJy (0.2%)
21 1.122 Jy +2.267 mJy (0.2%)
23 1.120 Jy +2.208 mJy (0.2%)
JOB35-7516 (#2) 17 384.638 mJy = 3.034 mJy (0.8%)
19 382.507 mJy £ 1.778 mJy (0.5%)
21 366.803 mJy £ 2.775 mJy (0.8%)
23 365.707 mJy =3.215 mJy (0.9%)

For this data, a quasar J0519-454 was chosen as a flux
calibrator. The pipeline obtained the flux mode of this
calibrator from the measurement in ALMA database
close in time. See 10.hifa_setjy for the flux model.

This page shows the flux densities of other calibrators

derived from the flux scaling using the model of J0519-
454.

H. Nagai



FLUX CONSISTENCY.
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FLUX CONSISTENC

almascience.eso.org/sc/

J0538-4405: Flux Density History
5.5000

5.0000

4.5000

4.0000

3.5000

Flux Density (Jy)

Observation Date

EUROPEAN ARC
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https://almascience.eso.org/sc/

IF PROBLEMS FOUN

Tweak the pipeline!

e.g, Extra flagging needed (atm line)
or flux rescale:

o
~

o
s
N

o
~

e add extra flagging in calibration/
*flagtemplate.txt and rerun
casa_pipescript.py.

Amp:corrected
&
o

o
W
o

 add flagging/setjy commands
before imaging.

o
W
b

Fréquency {GHz)

More details at:

R. Miura's "Tweaking the Pipeline Script”

ALMA Science Pipeline Documentation

€UROPEAN ARC
ALMA Regional Centre || Allegro


https://alma-intweb.mtk.nao.ac.jp/%7Esaigo/EAARC_CASA/reference/TweakPipeline.pptx.pdf
https://almascience.nrao.edu/processing/science-pipeline

REFERENCES

Allegro CASA Tutorial 2017:

http://www.alma-allegro.nl/alma-data-reduction-casa-training-day-march-3-2017/#presentations

EU ARC CASA Tutorial Nov 2014

Data inspection tutorial (H. Nagai):

https://alma-intweb.mtk .nao.ac.jp/~nagai/tutorial/tutorial .pdf

ERIS School 2017:
http://www.astron.nl/eris2017/lectures.php

Interferometric Data Processing Workshop for eMerlin & ALMA:

http://www.alma.ac.uk/index .php/meetings/uk-arc-node-meetings/256-alma-interferometric-data-processing-

workshop-dublin-10-12-sept-20178

Oth IR
http://www.iram-1

terferometry School:
itute.org/EN/content-page-342-7-67-331-342-0.html

EUROPEAN ARC
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http://www.alma-allegro.nl/alma-data-reduction-casa-training-day-march-3-2017/#presentations
https://www.eso.org/projects/alma/arc/tw/bin/view/External/EUARCCASATutorialNov2014
https://alma-intweb.mtk.nao.ac.jp/~nagai/tutorial/tutorial.pdf
http://www.astron.nl/eris2017/lectures.php
http://www.alma.ac.uk/index.php/meetings/uk-arc-node-meetings/256-alma-interferometric-data-processing-workshop-dublin-10-12-sept-20178
http://www.alma.ac.uk/index.php/meetings/uk-arc-node-meetings/256-alma-interferometric-data-processing-workshop-dublin-10-12-sept-20178
http://www.iram-institute.org/EN/content-page-342-7-67-331-342-0.html

REFERENCES

ALMA Documentation:
https://almascience.eso.org/documents-and-tools

ALMA Technical Handbook:

https://almascience.eso.org/documents-and-tools/cycle6/alma-technical-
handbook

ALMA Archive and QA2 Data Products:
https://almascience.eso.org/documents-and-tools#section-3

ALMA Science Pipeline:
https://almascience.eso.org/processing/science-pipeline

€UROPEAN ARC
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https://almascience.eso.org/documents-and-tools
https://almascience.eso.org/documents-and-tools/cycle6/alma-technical-handbook
https://almascience.eso.org/documents-and-tools/cycle6/alma-technical-handbook
https://almascience.eso.org/documents-and-tools#section-3
https://almascience.eso.org/processing/science-pipeline

EXTRA SLIDES

Step by step ALMA calibration
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Calibration - with CASA

Please navigate to your:
‘uid_XXXXX _scriptForCalibration.py’
OR
pipeline-weblog -> index.html

> cd /lustre/allegro/home/guestX/

open_CASA training_day/analysis/guestX

EEEEEEEEEEE




Calibration - with CASA
MANUAL

# ALMA Data Reduction Script

PIPELINE .

& ArHome By Topic By Task
:LMA

¥ Calibration Task Summaries
thesteps = []
step_title = {0: ‘'Import of the ASDM', Task

asl

'"Fix of SYSCAL table times',

‘listobs’,

‘A priori flagging’,

‘Generation and time averaging of the WVR cal table’,
'Generation of the Tsys cal table®,

'Generation of the antenna position cal table’,
'Application of the WVR, Tsys and antpos cal tables’,
'Split out science SPWs and time average’,

! 'Listobs, and save original flags’,

10: ‘'Initial flagging',

11: 'Putting a model for the flux calibrator(s)’,

12: ‘'Save flags before bandpass cal’,

13: 'Bandpass calibration’,

14: 'Save flags before gain cal’,

15: 'Gain calibration’,

16: 'Save flags before applycal’,

17: 'Application of the bandpass and gain cal tables’,
18: 'Split out corrected column’,

19: ‘'Save flags after applycal'}

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

WOONOWLEAEWN=

6. hifa_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_gainflag: Flag antennas with gain outliers
12. hif_setjy: Set calibrator model visibilities

if ‘applyonly’ not in globals(): applyonly = False

13. hifa_bandpass: Phase-up bandpass calibration

try:
print ‘List of step s to be executed . mysteps 14. hifa_spwphaseup: Spw phase offsets calibration
LRI |
the StepS = my Step S 15. hifa_gfluxscale: Transfer fluxscale from amplitude calibrator
except:

print ‘'global variable mysteps not set.’ 16. hifa_timegaincal: Gain calibration

if (thesteps==[1):
thesteps = range(0, len(step_title))
print ‘Executing all steps: ', thesteps

EUROPEAN ARC \
ALMA Regional Centre || Allegro

17. hif_applycal: Apply calibrations from context

18. hif_makeimlist: Set-up image parameters for calibrator imaging

19. hif_makeimages: Make calibratorimages



Calibration

MANUAL

# ALMA Data Reduction Script

# Calibration

thesteps = []
step_title =

if ‘applyonly
try:
print ‘List

{0: 'Impor ASDM',

: % of SYSCAL table times',
‘listobs’,
‘A priori flagging’,

‘Generation and time averaging of the WVR cal table’,

'Generation of the Tsys cal table®,

'Generation of the antenna position cal table’,
Application of the WVR, Tsys and antpos cal t
'SpT ut science SPWs and time average=

9: ‘Listobs, and Seave :
10: ‘'Initial flagging',
11: 'Putting a model for the flux calibrator(s)’,

12: ‘'Save flags before bandpass cal’,

13: 'Bandpass calibration’,

14: 'Save flags before gain cal’,

15: 'Gain calibration’,

16: 'Save flags before applycal’,

17: 'Application of the bandpass and gain cal tables’,
18: 'Split out corrected column’,

19: ‘'Save flags after applycal'}

: 1 o
L o A \.clgb N

“not in globals(): applyonly = False

of steps to be executed . ', mysteps

thesteps = mysteps

except:

print ‘'global variable mysteps not set.’
if (thesteps==[1):

thesteps =

print ‘'Executing all steps:

EUROPEAN ARC
ALMA Regional

range (0, Len(step_title))
', thesteps

\

Centre || Allegro

- with CASA

t
PIPELINE .+~

oS A Home By Topic By Task
Task Summaries
Task

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. hifa_tsyscal: Calculate Tsys calibration
© 7. hifa_tsysflag: Flag Tsys calibration
© 8. hifa_antpos: Correct for antenna position offsets
wvrgcalflag: Calculate and flag WVR calibration

10. hif_lowgainflad® tennas with low gain

© 11.hif_gainflag: Flag antennas with gain outliers
12. hif_setjy: Set calibrator model visibilities
13. hifa_bandpass: Phase-up bandpass calibration
14._hifa_spwphaseup: Spw phase offsets calibration
15. hifa_gfluxscale: Transfer fluxscale from amplitude calibrator
16. hifa_timegaincal: Gain calibration
17. hif_applycal: Apply calibrations from context
18. hif_makeimlist: Set-up image parameters for calibrator imaging

19. hif_makeimages: Make calibratorimages



w»

Calibration -@AntPos WV

os.system('rm -rf uid  ADO2 Xaddach Xac il ms.tsys') E
gencal(vis = 'uid__ A002 Xaddacb Xadb.ms', B O —
caltable = 'uid  A002 Xaddach Xadb.ms.tsys', : 7. hifa_tsysflag (1)
caltype = "teys’) - 8. hifa_antpos (2]
# Flagging edge channels E 9. hifa_wvrgcalflag (2]
flagdata(vis = 'vid  A002 Xaddach Xadb.oms. tsys', -
mode = ‘manual ’, '
spw = '9:0~3;124~127,11:0~3;124~127,13:0~3;124~127,15:0~3; 124~127", 0
flagbackup = F) :
- gencal - this generates the Tsys :
correction table ;
: Weblog
- flagdata - used to flag the bad :
response TDM edge channels :
. WHY? : Correct for sky and receiver noise/variation
. Plots : in ‘QA’ (or ‘calibration’) directory / weblog :
: “*tsys*plots’ :

EUROPEAN ARC
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Calibration - Tsys,

il /,'
MANUAL : PIPELINE
hil
il
il
os.system('rm -rf uid__ A002_Xaddachb_Xadb.ms.antpos') [
gencal(vis = 'uid -
caltable = "uvid 1
caltype = ‘antpos’, ' _ . )
7 an'Fenn? = [};@ 5, [7;{\5 1, [j.v,}f. 3, [,:‘A 55,DA58, DA60O, DA63,DV0O1,DVO3,DVO4,DVO8, DV : 5. hif_refant Res
ilg,DV19,DV24,PMO1,PMO2,PMO3, PMO4 ", - Anten
#parameter = [0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1 6. hifa_tsyscal
i0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0]) '
' 7 hifa_tsysfla (1) The foll
parameter = [-2.38629e-04,6.51773e-04,2.24732e-04,2.86116e-05, -5.424 '
i-2.70048e-05, -1.74361e-04, - 2. 25566e-04, - 7.66657e-05, - 7. 26511e-04, - 2. 706€ -
i.25562e-05,-4.89141e-04, - 1. 33922e-04, - 3. 32959%¢- 04, - 2. 69390e- 04, 7. 35842e- R Meas
i8316e-04, - 1.34949¢e-05, -5.56033e-04, - 1.81481e-04, 4, 73415e- 05, -4.94519¢-04 ' 9 hifa_wvrgcalflag (2]
i29e-05, - 1.77334e-04, - 2. 49834e-04, 5.08055e- 05, 2. 10684e- 05, - 2. 19155e-04, - ¢ ' - . uid
i04, -2.88958e-04, 4, 48046e-04, - 1.07709e-03, -6.35845¢e-04, -4,46767e-04, -1.07 - 10. hif_lowgainflag —
i,1.40105e-04,6.45677e-04, -4.75390e-04, - 1.65702e-04, 4. 36814e-04, - 1. 03487¢ I 11 hif aminflan n
i762e-04, -2.25950e-04,4.71491e-05, -4.81501e-04, - 1.01380e-04, 5.41472¢-04, & -
i04,4.63888e-04, -1,72769e-03, - 1.29760e-03,5.52132e-04, -1, 73621e-03, - 1. 023 '
i1.65628e-03, - 1.30656e-03]) -
his
» i
- gencal - this generates the antpos : Weblog
n L] il
correction table - comment out/in :
i
the parameters :
i
I

WHY? : Correct for antenna pad location

Plots : none - tabular list of offsets

EUROPEAN ARC
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Calibration - Tsys, AntPos, ,
PIPELINE

wvrgcal(vis = 'uid  A002 Xaddach Xadb.ms ; M
caltable = 'uid__ A002_ Xadd4acb Xadb.ms.wvr', -
spw = [17, 19, 21, 231, - 10. hif_lowgainflag
smooth = '6.0485", 1 .
toffset = 6. : 11. hif_gainflag o
tie = ["W33A,01733-1304"1], - 12. hif_setjy
statsource = "W3iZA') - 13. hifa_bandpass
E 14. hifa_spwphaseup
- wvrgcal - reads the water vapour :
radiometer signals per antenna and :
creates the antenna based phase : Weblog
solutions ;

WHY? : Correct for atmospheric phase variations

caused by the water vapour - short term

Plots : in ‘QA’ (or ‘calibration’) directory / weblog
““*wvr.smooth.plots’

EUROPEAN ARC
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Calibration - Tsys, AntPos,

MANUAL PIPELINE ~

uid___A002_Xa44acb_Xadb.ms.wvr computed for uid___A002_Xa44acb_Xadb.ms

503m Baseline 15-29=DA59-DV10, spwl17=349.4GHz 964m Baseline 15-30=DA59-DV11, spwl7=349.4GHz
T T T T T T
150 150
T 100 100 : J0241-0815,J0006-0623 (PHASE,BANDPASS)
% 200 SPW 23 Correlations X and Y All Antennas Scans 3,9,13,16,20,23,27 and 30
v 50 50 ! ]
v .
S X
o 0 0 ;
£ d
© :
o —50 =50 !
v .
2 :
£ -100 -100 '
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L e e
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. The atmosphere is continually varying - when on E
- source and when on the calibrators - WVR acts to
- reduce the phase variations on ALL sources! :
EUROPEAN ARC

ALMA Regional Centre || Allegro



Calibration - Tsys, AntPos,

Phase vs. Time Baseline: DA41@S301 & DA49@A029

PIPELINE
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r.
Calibration - intermediate ‘spI;

MANUAL

# ALMA Data Reduction Script
# Calibration

thesteps = []
step_title = {0: ‘'Import of the ASDM',

'"Fix of SYSCAL table times',
‘listobs’,

‘A priori flagging’,

'Generation of the Tsys cal table®,

1:
2:
3:
4:
5:
6:
7:

Lo —

plit out science SPWs and time average',
‘Listobs, and save original flags®',
Lpnitial flagging’,
11: 'Putting a modet Torthe Ttux cacibrator(s)’,
12: ‘'Save flags before bandpass cal’,
13: 'Bandpass calibration’,
14: 'Save flags before gain cal’,
15: 'Gain calibration’,
16: 'Save flags before applycal’,

9:

17: 'Application of the bandpass and gain cal tables’,

18: 'Split out corrected column’,
19: ‘'Save flags after applycal'}

if ‘applyonly’ not in globals(): applyonly = False

try:
print ‘'List of steps to be executed ...', mysteps
thesteps = mysteps

except:

print ‘'global variable mysteps not set.’
if (thesteps==[1):

thesteps = range(0, len(step_title))

print ‘Executing all steps: ', thesteps

EUROPEAN ARC \
ALMA Regional Centre || Allegro

‘Generation and time averaging of the WVR cal table

'Generation of the antenna position cal table’,
AP L o it et e—maiooc cal tables

’

7

PIPELINE .

& ArHome By Topic By Task
:LMA

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. hifa_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_gainflag: Flag antennas with gain outliers
12. hif_setjy: Set calibrator model visibilities
13. hifa_bandpass: Phase-up bandpass calibration
14._hifa_spwphaseup: Spw phase offsets calibration
15. hifa_gfluxscale: Transfer fluxscale from amplitude calibrator
16. hifa_timegaincal: Gain calibration
17. hif_applycal: Apply calibrations from context
18. hif_makeimlist: Set-up image parameters for calibrator imaging

19. hif_makeimages: Make calibratorimages



Calibration - The data

AINP V. i1

check source

0 -

-0.02 -

-7 T T T T

06:10:00 06:26:40 06:43:20 07:00:00 07:16:40 07:33:20 07:50:00 08:06:40 08:23:20
Time (from 2015/06/24) (hh:mm:ss)

Plots : plotms(vis) - set colorize to ‘field’ & channel E
averaging to 999999 - yaxis = ‘amp’ :
weblog - hif_applycal (after calibration only)

EUROPEAN ARC
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Calibration - The data b
D)
Bandpass - Flux Cal - [Gain Cal - Source] x repeat

Phase v\. Time Baseline: DA4)Y@

check source

Phase (degrees)
.../.‘ID..I....I....I...

N

-150 -

A L B S T A I
06:10:00 06:26:40 06:43:20 07:00:00 07:16:40 07:33:20 07:50:00 08:06:40 08:23:20
Time (from 2015/06/24) (hh:mm:ss)

------------------------------------------------------------------------

. Plots : plotms(vis) - set colorize to ‘field’ & channel .
- averaging to 999999 - yaxis = ‘phase’, iteraxis=‘baseline’
EUROPEAN ARC : weblog - hif_applycal (after calibration only) '

|
ALMARegionaICentre||AIIL-,,,-.,----..------------------------..........................................I



Calibration - Bandpass

®*The Source

strong source with enough S/N per channel (caution - v.high SIN if your target is
strong in continuum and you search for a weak line - check with your Contact Scientist)

observed 5-10 minutes at start of observing run
®The Steps

1 - must ‘phase-up’ - simple phase calibration on selected narrow
range of channels to correct for decorrelation with time

2 - apply phase solution ‘on-the-fly’ and correct for the frequency

response

EUROPEAN ARC
ALMA Regional Centre || Allegro



gaincal(vis = 'uid  A002 Xaddach Xadb.ms. split’, :
caltable = 'uid__ A002_Xaddachb_Xadb.ms.split.ap_pre_bandpass’, -
field = '0', # J1733-1304 :
Spw = '0:1536~2304,1:1536~2304,2:1536~2304, 1 2304 -
:g?;n: ;l']i[‘];'l - 14. hifa_spwphaseup
refant = ’[’rAS‘E"', : 15. hifa_gfluxscale
calmode = 'p') : L )
- 16. hifa_timegaincal
E 17. hif_applycal
- gaincal - creates antenna based : 18. hif_makeimlist
solutions to solve phases : 19.hif_makeimages
caltable - table that will hold solutions ;
spw - select centre of bandwidth (dependent |
calmode - p for phase only -
refant - reference antenna - centrally located

EUROPEAN ARC
ALMA Regional Centre || Allegro

-----------------------------------------------------------------

WHY? :Phase up - solve phases with time ! 5
Plots : in ‘QA’ (or ‘calibration’) directory / weblog :
‘“*ap_pre_bandpass.plots’ :



Calibration - Bandpass (1)

MANUAL

02 Xaddacb_Xadb.ms.split’,
ADO2_ Xaddacb Xadb.ms.split.ap_pre_bandpass’,

solint = ‘int’
INT is the integration time
Usually 6 sec

gaincal(vis = 'uid  AO
caltable = 'vid

scan = '1,2,°,
solint = "int’,
refant = 'DASO ",
calmode = 'p')

w
-

- gaincal - creates antenna based
solutions to solve phases

caltable - table that will hold solutions

spw - select centre of bandwidth (dependent
on width)

calmode - p for phase only

refant - reference antenna - centrally located

.\‘[\

PIPELINE ~

14. hifa_spwphaseup

15. hifa_gfluxscale
16. hifa_timegaincal
17. hif_applycal

18. hif_makeimlist

19. hif_makeimages

------------------------------------------------------------------

WHY? :Phase up - solve phases with time ! 5
Plots : in ‘QA’ (or ‘calibration’) directory / weblog :

‘“*ap_pre_bandpass.plots’

EUROPEAN ARC
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alibration - Bandpass (1)
BEFORE

150

100

u
=]
A

=)

P T T S I SR |

ruasc (ucyices)

o
=

-100

-150

Phase vs. Time Baseline: DA41@

S$306 & DA49@5305_4185m
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T T T
21:13:20 21:15:00 21:16:40

G table: uid___A002_Xac5575_X19e.ms.!

T
21:21:40
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L

L
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21:18:43.2

L
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L
21:23:02.3

T
G table: uid_AOOZ_xac5575_X19e.ms.sp|it}anaipre_bandpass

d T

Antenna='DA49' Spw='1l
L’ ®

IR

L 1 e ]
21:14:24.0 21:16:33.6

L
21:18:43.2

'
21:20:52.8

Time
G table: uid___A002_Xac5575_X19e.ms.split.ap_pre_bandpass

|
21:23:02.3

Antenna='DA49' Spw="'2

e o @0

159 —l—vw.. T L] T o T L]
50 N w
an VY e P

21:14:24.0 21:16:33.6

!
21:18:43.2

1
21:20:52.8

. _Time
G table: uid___A002_Xac5575_X19e.ms.split.ap_pre_bandpass

|
21:23:02.3

Antenna='DA49' Spw='3

e O, 5 W

.Ao

vﬁ’.l ®

Gain Phase (deg) Gain Phase (deg) Gain Phase (deg) Gain Phase (deg)

'
21:16:33.6

f
21:18:43.2
Time

21:20:52.8

21:23:02.3

DA49 - Soln.
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ALMA Regional Centre || Allegro

T
21:23:20

Pnase:correctea (aegrees)

1
21:25:00

50

50

-100 -

150

DA41 -

G table: uid___A002_Xac5575_X19e.ms.split.ap_pre_bandpass
T T

Soln.

Antenna='DA41' Spw='0'
T

T

21:14:24.0 21:16:33.6 21:18:43.2 21:20:52.8

21:23:02.3

Antenna='DA41' Spw='1"

Ti
G table: U|d_A002_Xac5575_X19eAmsAspllt.larBEpre_bandpass

1

® " R

Ll

L L h
21:14:240 21:16:33.6 21:18:432 21:20:52.8

rt
21:23:02.3

Antenna='DA41' Spw="2"

Time
G table: uid___A002_Xac5575_X19e.ms.split.ap_pre_bandpass
T we R v T T

21:14:240 21:16:33.6 21:18:43.2 21:20:52.8

T
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Ti
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C R T
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Phase:corrected vs. Time Baseline: DA41@S306 & DA49@S305_4185m
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MANUAL

bandpass(vis = 'uid  A002 Xaddach xadb.ms.split’,

PIPELINE

4

‘ , , . fa_tsysfl Flots

caltable = "uid_ 2 Xaddacb Xadb.ms.split.bandpass_smooth20ch 7-hifa tsysfiag °

- i 8. hifa_antpos (2] Plots show the bandpass correction applied to:
field = 0", # J1733-1304
scan = '1,2,° 9_hifa_wvrgcalflag (2] vs frequency forthetypical antenna

= 1<
solint = 'inf,4MHz"' , 10. hif_lowgainflag Click the summary plots to enlarge them, orthe
combine = ‘scan’, 11. hif_gainflag ©  Lid___A002_Xb62a5b_X333ams
refant = 'DAS9" 12. hif_setjy
I
solnorm = True, Amplitude vs frequency (show ui
- ip 14. hifa_spwphaseup

ban dtype - B ’ ‘ The plots below show amplitude vs freque
gaintable = 'uid___ A002_Xaddacb_Xadb.ms.split.ap_pre_bandpass') 15 hifa_gfluxscale to show show detailed plots for all antenn,

- bandpass - creates antenna based
solutions for amp & phase with Freq.
- caltable - table that will hold solutions

- combine - scan - all data needs to be
combined for each SPW

- bandtype - B for bandpass. BP for
B-poly if you bandpass is
noisy - use with care

EUROPEAN ARC
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16. hifa_timegaincal
17. hif_applycal
18. hif_makeimlist

19. hif_makeimages

WHY? :Solve for the frequency dependence

= ? :
N

wel ¥ ,»’

|

a2 mrarete K31iame Cusunes 1oTh 00 01 padnmens

Reference antenna (DA59) ( show DA59)

Amplitude vs frequency for the reference a
aboveto show detailed plots for DA59.

Plots : in ‘QA’ (or ‘calibration’) directory / weblog
“bandpass.plots’ & “*bandpass_smoothXXXX.plots’



Y/

i
MANUAL ' PIPELINE
il
i
I
bandpass(vis = 'uid ADO2 Xaddach Xadb.ms.split' '
P ( ‘ e . ) ) v ’ ! I ' n 7. hifa_tsysflag o rlots
caltable = "uid_ 2 Xaddacb Xadb.ms.split.bandpass_smooth20ch ) -
field = 0" # J11733-1304 i 8. hifa_antpos (2] Plots show the bandpass correction applied to
I S I q hifa_wvrgcalflag [2] vs frequency forthe typical antenna

scan = '1,2,°,

solint = "inf, 4MHz ‘,_;_’
|

combine = ‘scan’,

refant = 'DASO,
solnorm = True,
bandtype = ‘B,

gaintable = 'uid___ A002_Xaddacb_Xadb.ms.split.ap_pre_bandpass')

- bandpass - creates antenna based
solutions for amp & phase with Freq.
- caltable - table that will hold solutions

- combine - scan - all data needs to be
combined for each SPW

- bandtype - B for bandpass. BP for
B-poly if you bandpass is
noisy - use with care

EUROPEAN ARC
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solint - inf to average in time b o i Jowgainfig
4MHz or XXch for averaging 11 ganfag °
in frequency :

12. hif_setjy

................................... 13. hifa_bandpass

14 hifa_spwphaseup
15. hifa_gfluxscale
16. hifa_timegaincal
17. hif_applycal

18. hif_makeimlist

19. hif_makeimages

WHY? :Solve for the frequency dependence

Click the summary plots to enlarge them, orthe

uid___A002_Xb62a5b_X333a.ms

Amplitude vs frequency (show ui
The plots below show amplitude vs freque

to show show detailed plots for all antenn:

= ? :
N

wel ¥ ,»’

N

a2 mrarete K31iame Cusunes 1oTh 00 01 padnmens

Reference antenna (DA59) ( show DA59)

Amplitude vs frequency for the reference a
aboveto show detailed plots for DA59.

Plots : in ‘QA’ (or ‘calibration’) directory / weblog
“bandpass.plots’ & “*bandpass_smoothXXXX.plots’



Calibration - Bandpass (2)

Amp vs. Frequency Baseline: DA41@5306 & DA49@S305_4185m
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Calibration - Flux

®*The Source

- Solar System Object (SSO) - caution too resolved is an issue
- QSO known/monitored source
eThe Steps

1 - use ‘setjy’ to set the flux scaling to refer to later

GC1- phase up all sources required for flux scaling to solve for

decorrelation - flux cal, BP cal, gain cal (caution with resolved

sources!!!)

Gain cal steps

GC2- apply the phase-up ‘on-the-fly’ and solve the amplitudes

- 2 - scale the amplitude gains according to the output flux of the

flux calibrator - bootstrapping !

EUROPEAN ARC
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0
MANUAL : PIPELINE -
0
SSO '
: 3. hifa_fluxcalflag .
setjy(vis = 'uid___ A002_Xad44acb_Xadb.ms.split', ' 4 hirawagchans o  \1---A002.Xb62aSh_X333ams
field = "2, # Ceres - 5. hif_refant o
Spw = 'D,1,2,3" ) 1 6. hifa_tsyscal
standard = 'Butler-JPL-Horizons 2012") - e ° .
8. hifa_antpos o t" \.
: 9. hifa_wvrgcalflag (2] ' h
[ 10. hif_lowgainflag
QSO : 11. hif_gainflag (] b T e
1 Baseband: 1
I 13. hifa_bandpass AS\LI‘\'IIA?andG
n 14.hifa_spwphaseup ’
setj y (vis = 'u llil___AI:rl:l;’_',i';.}il: 557 5_:"{ 19e.ms. sp 11it® ) i B Model amplitud.evs UV distance in baseband 1 for
standard = ‘manual’ s : S AMPLITUDE calibrator.
field = 'J11751+0939" ) 1 17. hif_applycal
fluxdensity = [4.04889627574, 0, 0, 0], - 18. hif_makeimiis uid___A002_Xb6a8c1_Xabca.ms
spix = -0.476483659328, o 19. hif_makeimages N ==
reffreq = '226.451094779GHz ") : =
- ]
o § s
- setjy - sets the flux scaling for -
o
the flux calibrator source :
r ALMABand 6
- Standard - the mOdeI OR man ual : :::i:amp[itudevs UV distancein baseband 1 for
E We b I og AMPLITUDE calibrator.
-
I
S "
] H ]
WHY? :Setting the correct flux scale to use later .
|
. n 4 ] =
Plots : in ‘QA’ directory / weblog :
EUROPEAN ARC 1
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Calibration - Flux (1)

(':erels Model

SSO > ]
setjy(vi 4 ' ms
field 4 \* i

spw = i £y
standal 4 \
QSO

setjy(v
stand
field
fluxd
Spix
reffr

seband 1 for

p:model

ms

Am
|

- setj
the

stanc

seband 1 for

T T T T T T I T T T T T T T T I
0 200 400 600 800 1,000 1,200 1,400 te r

Plots : in ‘QA’ alre-cttclamral [ weblog
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Calibration - Gains

®The Source N

- QSO point source - known amp and phase visibilities

*What?
- Short term phases
Long term amplitudes
- ~Long term phases - per visit to phase calibrator
®The steps
1 - ‘phase-up’ to solve for decorrelation due to rapid phase
changes cause be atmosphere - *required to get the correct amplitudes
- 2 - Slow variation of amplitude with time - solved with ‘phase-up’

solutions applied ‘on-the-fly’
- 3 - Phase variations due to atmospheric changes are monitored

gain calibrator and interpolated to the source

EUROPEAN ARC
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:

Calibration - Gains (1) - phase ‘int' | "
MANUAL  PIPELINE-_d

gaincal(vis = 'uid  A0OZ Xac5575 X19e.ms.split’,

S o ' 15 hifa_gfluxscale
caltable = 'uid___ A002_Xac5575_X19e.ms.split.phase_int"’, :
field = '0,1,2', # J1751+0939,311924+1540 - J1922+1530 1 16. hifa_timegaincal
solint = "int’, 1
refant = 'Dvio’, ! 17.hif_applycal
gaintype = ‘G, - 18. hif_makeimlist
calmode = 'p’, -
gaintable = 'uid__ A002 Xac5575_X19e.ms.split.bandpass') : 19. hif_makeimages
- gaincal - creates the antenna :
based phase solutions :
- field - ALL calibrator sources -
- solint - ‘int’ should be selected for best : Weblog
phase solutions -
- gaintable - apply bandpass OTF -

WHY? :Correct for all phase variations in time
. Plots : in ‘QA’ directory / weblog
. “*split.phase_int.plots’

EUROPEAN ARC
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Calibration - Gains (1) - phase ‘int' }}

' .
] .
MANUAL - PIPELINE~
i
i
[ | '
i
14. hifa_spwphaseup
gaincal(vis = llil 11:1___#}12'151lﬁii-iﬁ.ac 55»75%:-1_1‘;«»9. ms. -3.|:r1‘_ it’, 15. hifa_gfluxscale
caltable = 'uid__ A002_Xac5575_X19e.ms.split.phase_int"’,
field = '0,1,2', # 11751+0939,31924+1540 - J1922+1530 16. hifa_timegaincal
solint = "int", _
refant = 'Dvio’, 17. hif_applycal
gaintype = 'G’, 18. hif_makeimlist
calmode = 'p’,
gaintable = 'uid__ A002 Xac5575_X19e.ms.split.bandpass') 19. hif_makeimages

- gaincal - creates the antenna
based phase solutions
- field - i rces

solint - ‘int’ should be selected for best
phase solutions

le - apply bandpass OTF

Weblog

If one (or more) of your calibrators is weak (HF data)

this can be increased or multiple gain tables are required,

be aware this could cause fluxes to have a larger uncertainty
unless atmosphere is stable

EUROPEAN ARC
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= G table: uid___A002_X40e374_Xa31l.ms.split.phase_int  Antenna='DV10' Spw='0' -
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o 150 |k 1 T T T T l. ]
2 - e e ]
v MBF e ‘ © ° o .
o 58 - . . ° . . L ® -
£ -100 F v e .
c "0 ] ] ] ! ! N
3 07:55:12.0 08:09:36.0 08:24:00.0 08:38:24.0 08:52:48.0 09:07:12.0
Time

~short baseline <1 km
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Calibration - Gains (1) - phase ‘int

EUROPEAN ARC

ALMA Regional Centre || Allegro

Gain Phase (deg) Gain Phase (deg) Gain Phase (deg) Gain Phase (deg)

50

Long baseline >5 km

G table: uid___A002_Xac5575_X19e.ms.split.phase_int  Antenna='DV16' Spw='0'

;d

L

21:21:36.0 21:36:00.0 21:50:24.0 22:04:48.0 22:19:12.0

. Time .
G table: uid___A002_Xac5575_X19e.ms. sth phase_int  Antenna='DV16' Spw='1"

W gttt s

ﬁ

Lo a0l

| |

21:21:36.0 21:36:00.0 21: 50 24 0 22:04:48.0 22:19:12.0

Time
G table: uid___A002 Xac5575 _X19e.ms. split phase_int Antenna DV16' Spw 2!

W\ 'l 1 : “.sal ”om' l!"l ’.,‘h“ A"

| |

21:21:36.0 2136000 2150240 2204480 22: 19120

. Ti .
G table: u|d_A002_Xac5575_X19e.ms.s;:)q}g.phase_lnt Antenna='DV16' Spw="'3'

T — ' o @ T ® l.
=

]

Hence, if the phases are not solved for the amplitude
solutions in gains (2) would not be correct as there is
much decorrelation due to atmospheric phase variations
(worse for longer baselines and higher frequencies)




Calibration - Gains (2) -amp‘inf [}

MANUAL PIPELINE

gaincal(vis = 'uid  ADO2 XacS5575 X19e.ms.split’,

caltable = 'uid  A002 Xac5575 X19e.ms.split.ampli_inf"',

field = '0,1,2', # J1751+0939,31924+1540 J1922+1530 16. hifa_timegaincal

solint = "inf ",

refant = ‘DV10°, 17. hif_applycal

gaintype = 'T°, 18. hif_makeimlist

calmode = 'a°,

gaintable = ['uid___ A002 Xac5575_X19e.ms.split.bandpass’, 19. hif_makeimages
5 X19e.ms.split.phase_int'])

- gaincal - creates the antenna
based amp solutions
- field - ALL calibrator sources

- solint - ‘inf’ i.e. per scan/visit to the gain cal

- gaintable - apply bandpass AND the ‘int’
phase-up solutions OTF

WHY? :Correct for slow amplitude variations in time
. Plots : in ‘QA’ directory / weblog 5
. “*sgplit.ampli_int.plots’ OR “*split.flux_inf.plots’ :

EUROPEAN ARC
ALMA Regional Centre || Allegro



Calibration - Gains (2) - amp ‘inf

EUROPEAN ARC

o T table: uid__A002_X40e374_Xa31l.ms.split.flux_inf ~ Antenna='DV05' Spw='0"

.g 0.16 | I 1 |l 1 T T —
2 o5 | @ ° L] [ L L L ® _
£ o13 [ i
< 012 | * -
% 011 B 1 1 1 1 1 1 i
O  07:55:12.0 08:09:36.0 08:24:00.0 08-38:24.0 08:52:48.0 09:07:12.0
o T table: uid___A002_X40e374 Xa31.ms¢Pfit.flux inf  Antenna='DV05' Spw='1'

E 8%2 - T ° o ° T p T ° T p ° T e ]
S 014 | 4
E 013 | ° g
< 012 | .
£ o1l |, 1 . . 1 1 ]
O  07:55:12.0 08:09:36.0 08:24:00.0 08:38:24.0 08:52:48.0 09:07:12.0
@ T table: uid_A002_X40e374_Xa31.ms1?sn;1)‘ﬁt.ﬂux_inf Antenna='DV05' Spw="'2"

.g 016 | I 1 1 I I T —
2 pi15 | @ ° [ ] L] L] L ] ° o
£ o13 [ i
< 012 F ¢ -
£ 01}, 1 . . 1 1 ]
O 07:55:12.0 08:09:36.0 08:24:00.0 08:38:24.0 08:52:48.0 09:07:12.0
o T table: uid___A002_X40e374 Xa31.ms¢Pfit.flux inf  Antenna='DV05' Spw='3'

.g 0.16 | I 1 1 I I T —
2 015 o ° ° ° ° e o o
E 013 [ i
< 012 | o -
'% 011 1 I 1 1 I I i}
O  07:55:12.0 08:09:36.0 08:24:00.0 08:38:24.0 08:52:48.0 09:07:12.0

Time

Solutions ONLY every visit to the gain calibrator
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Calibration - Flux (2) \[

MANUAL

fluxscaleDict = fluxscale(vis = 'uid  A002 Xac5575 X19e.ms.split’,
caltable = 'uid  A002 Xac5575 X19e.ms.split.ampli_inf"',
fluxtable = 'uid  A002 Xac5575 X19e.ms.split.flux_inf"', uid___A002_Xb6agc1_Xabcams
reference = '0') # 11751+0939 12 hifa-bandpzse o

- fluxscale - compares the input <
amplitude gain table and the : e
model in setjy :

caltable - the long term amplitude gains
previously solved

fluxtable - the new output gain table with
correct gains to scale fluxes

reference - the source used with the setjy
model earlier

WHY? :Setting the correct gains for flux scaling
Plots : in ‘QA’ directory / weblog
“*split.flux_inf.plots’

File : “split.fluxscale’

EUROPEAN ARC
ALMA Regional Centre || Allegro

PIPELINE

LM

Amp vs. uvdist for all antennas. Color coded by
P!
1



Calibration - Flux (2)

'
his
o
i
his
o
i
fluxscaleDict = fluxscale(vis = 'vid  A0O2 XacS5575 X19e.ms.split’, r
caltable = 'uid___ A002_Xac5575_X19e.ms.split.ampli_inf", -
fluxtable = 'uid  A002 Xac5575 X19e.ms.split.flux_inf"', 1 12 hif_sety uid___A002_Xb6agc1_Xabcams
reference = '0") # J1751+0939 - 19 ife-bandpase e

EUROPEAN ARC
ALMA Regional Centre || Allegro

If one (or more) of your calibrators is weak (HF data)
the flux reported could ‘appear’ higher some SPWs in
particular narrow ones - as amplitude errors can ONLY
be positive - can also map other SPW solutions

split.lux—int:
File ¢ “*split.fluxscal

PIPELINE



Calibration - Gains (3) - phase ‘inf {18
PIPELINE

16. hifa_timegaincal

MANUAL

os.system('rm -rf uid___ A002_Xaddacb_Xadb.ms.split.phase_inf"')
gaincal(vis = 'uid  A002 Xaddach Xadb.ms.split’,

caltable = 'uid  A002 Xad4d4acb Xadb.ms.split.phase inf',

field = '0,2,3', # 11733-1304,Ceres, J1832-2039

solint = "inf",

refant = 'DASO ",

gaintype = 'G°

calmode = 'p’,

gaintable = 'uid__ A002_ Xaddacb_Xadb.ms.split.bandpass_smooth20ch ')

17. hif_applycal
18. hif_makeimlist

19. hif_makeimages

16. Gain Calibration

- gaincal - Creates the antenna This task creates gain solutions for each measuremen
based phase solutions

- field - ALL calibrator sources

e Plots

o Phasevstime

o Phase structure

o Amplitude vs time
- solint - ‘inf’ i.e. per scan/visit to the gain cal ¢ Diagaostioplats

o Phasevstime

o Amplitude vs time

- gaintable - apply bandpass

. WHY? :Correct for phase variations in time (per scan) :
| to apply to the science target :
. Plots : in ‘QA’ directory / weblog 5
EUROPEAN ARC ‘“*split.phase_inf.plots’ :

ALMA Regional Centre || Allegro T T e - '



Calibration - Gains (3) - phase ‘inf’

Recall - ‘Int’ - integration time

=)
Q
= 18
b 50
2 _s0
o -100
c -150
‘'
U]
=)
Q
> 18
2 8
£ =50
a -100
c -150
‘'
]
)
()]
= 138
b 59
g -50
c CiS8
[+
]
)
()]
kel %so
o 183
P4 0
£ =50
o -100
c -150
'
]

EUROPEAN ARC
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G table: uid___A002_X40e374_Xa31l.ms.split.phase_int  Antenna='DV10' Spw='0'
1 [ } T T T T T ]
N e o ©
e ® © ® 4 ]
Z e o ®
[ ” .l e | ht I e 1 1 .

07:55:12.0 08:09:36.0 08:24:00.0 08:38:24.0 08:52:48.0 09:07:12.0

G table: uid___A002_X40e374 Xa31.ms.SPit.phase int  Antenna='DV10' Spw='l'

! T o d p T ™) T ® T ® T ]
- . -
. o ® ® [ ] [} L J o .
- ] ] ] I ®
07:55:12.0 08:09:36.0 08:24:00.0 08:38:24.0 08:52:48.0 09:07:12.0

G table: uid__A002_X40e374_Xa31l.ms.Spitphase_int  Antenna='DV10' Spw='2'
1 [ ) T T T T T ]
N ® -
- ° 4 e o o
u a e .l : | z 1 . ] © °© ] N

07:55:12.0 08:09:36.0 08:24:00.0 08:38:24.0 08:52:48.0 09:07:12.0

G table: uid_A002_X40e374_Xa31.ms.§l§ﬁiphase_int Antenna='DV10' Spw='3'

1 T T T T T
- . . . -4
F ey o O © ® e e
- . . . L ® -
o T ® .
- ] ] ] ! ! N

07:55:12.0 08:09:36.0 08:24:00.0 08:38:24.0 08:52:48.0 09:07:12.0
Time

~short baseline <1 km

.



Now ‘inf’ - i.e per gain can scan

= G table: uid___A002_X40e374_Xa31l.ms.split.phase_inf ~ Antenna='DV10' Spw='0'
§ %88 [T ® T T T T T 7]
g “sof o ° o e o © 7
© OF © [ ] .
£ Rt * . . . R
e -150 @ | ® ] ] | ]
3 07:55:12.0 08:09:36.0 08:24:00.0 08:38:24.0 08:52:48.0 09:07:12.0
S G table: uid_A002_X40e374_Xa31.ms.E'B?ﬁ.phase_inf Antenna='DV10' Spw='1"
§ 150 | T ® ‘ ° T °® 1 ) 1 I ]
s 18 o . -
g O o o ° . ® ¢ ]
T -100 F ° 3
c -150 | ) . . L e o | °
3 07:55:12.0 08:09:36.0 08:24:00.0 08:38:24.0 08:52:48.0 09:07:12.0
= G table: uid_A002_X40e374_Xa31.msgmﬁ.phase_inf Antenna='DV10' Spw='2"
§ 150 F 7 [ ] T T T T T ]
o 100 | -
R .
in n N
£ =50 | ° ° ° e o p
a - - [ [ ] [ ] [ ] .
£ _1g8 . ® ® .l ® ° ] ° ] 1 ]
3 07:55:12.0 08:09:36.0 08:24:00.0 08:38:24.0 08:52:48.0 09:07:12.0
S G table: uid__A002_X40e374_Xa31.ms.tPiR phase inf  Antenna='DV10' Spw='3'
[«}]
E 150 [ 1 1 1 1 I I ]
s WF . o . o . ol ]
] ok [ ] ° ° [ ] L] ]
2 sof e . * ]
T -100 | o .
£ —-150 |, I I 1 1 1 N
S 07:55:12.0 08:09:36.0 08:24:00.0 08:38:24.0 08:52:48.0 09:07:12.0
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EUROPEAN ARC
ALMA Regional Centre || Allegro



Now ‘inf’ - i.e per gain can scan

= G table: uid___A002_X40e374_Xa31l.ms.split.phase_inf ~ Antenna='DV10' Spw='0'
§ %88 [T ® T T T T T 7]
g “sof o ° o e o © 7
© OF © [ ] .
£ 3RE * . . o e o °
e -150 @ | L, ) ) | ]
3 07:55:12.0 08:09:36.0 08:24:00.0 08:38:24.0 08:52:48.0 09:07:12.0
S G table: uid_A002_X40e374_Xa31.ms.E'B?ﬁ.phase_inf Antenna='DV10' Spw='1"
§ 150 | I ® d ° T °® 1 ) 1 I ]
s 18 o . -
% _58 e b L] L d ¢ ¢ ]
T -100 F ° N
g ~150 | I i . . S -
3 07:55:12.0 08:09:36.0 08:24:00.0 08:38:24.0 08:52:48.0 09:07:12.0
= G table: uid_A002_X40e374_Xa31.ms.Tsjgfﬁ.phase_inf Antenna='DV10' Spw='2"
§ 150 F 7 [ ] T T T T T ]
o 100 | -
R .
in n N
£ =50 | ° ° ° e o o
a - - [ [ ] [ ] [ ] .
£ _1g8 . ® ® .l °® ° ] ° 1 1 ]
3 07:55:12.0 08:09:36.0 08:24:00.0 08:38:24.0 08:52:48.0 09:07:12.0
S G table: uid__A002_X40e374_Xa31.ms.tPiR phase inf  Antenna='DV10' Spw='3'
[«}]
E 150 [ 1 1 Ll 1 I ° ° I ° ]
1 — [ ] [ .
2 gﬁ - i ° : o o * 7
2 5o e * ° * ¢ -
T -100 | o .
£ —-150 |, I I 1 I 1 N
S 07:55:12.0 08:09:36.0 08:24:00.0 08:38:24.0 08:52:48.0 09:07:12.0
Time
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Calibration - tables

“*ap_pre.bandpass’ (applied OTF)

Bandpass » ‘splitbandpass’ OR
QSO -freq. response “*split.bandpass _smooth20ch’
FI ux setjy (task)
planet/QSO

“*split.flux_inf’

Temporal Gains
WVR system

“*ms.wvrgcal’ T
(pre applied)

“*split.ampli_inf’
QSO - phase/amp —— P P

“*split.bandpass’ (applied OTF)

EUROPEAN/A\
ALMA Regional Centre || Allegro

\ “*split.phase_int’ (applied OTF)
“*split.phase_inf’

“*split.bandpass’ (applied OTF)




Calibration - tables

Bandpass “*split.bandpass’ OR
QSO -freq. response ‘“*split.bandpass_smooth20ch’

Flux
planet/QSO

setjy (task)

@it.flux_@—’

Temporal Gains T

“ms.wvrgcal’

WVR System (pre applied) . . o
QSO - phaselamp /’ Sp|lt.amp||_|nf

EUROPEAN ARC
ALMA Regional Centre || Allegro

SCIENCE TARGET




MANUAL g

for i in ['0', '2', '3']: # Bandpass, Ceres,]1832-2039 :
applycal(vis = 'uid  ADO2 Xad2f75 X83e.ms.split’, 1 ) o
field = str(i), : 18. hif_makeimlist
gaintable = ['uid Ar"n"l‘.-' Xad42f75_X83e.ms. split.bandpass_smooth20ch’, ' 19. hif_makeimages
‘'uid__ A0O2 427 e.ms.split.phase_int", :
‘'uid___ A002_Xa4d2 f _X83e. m_,_|_1_1t.f1_u,.-:._1nf'], 1
gainfield = [, i, 1] '+ Contents
interp = 'linear, linear’, -
calwt =T, - e Applied calibrations
flagbackup = F
agbackup )I : e Flagged data after calibration application
applycal(v1s = 'uid__ A002 Xad42f75 X83e.ms.split’, : e Plots
o
fl"_ﬂd ‘1,4 L 1 o Calibrated amplitude vs frequency
gaintable = [ uid Xa42f75_X83e.ms ,Hlt bandpass_smooth20ch’, 1
‘'uid___ A002_Xa4d2 75 e.ms.split.phase_inf"' - o Calibrated phase vs frequency
‘uid r-\"" 2 ,v'-.d~l:;"f75_.\"-.-_-3&‘ .ms. ‘_[,],lt flux ._i]’lf '], i o Calibrated amp“tudevs UV distance
galnfle]_d [+, 'o*, '0'1, # J1733-1304 : librated litud i
interp = ‘linear, Linear’, - o Calibrated amplitude vs time
calwt =T, : o Calibrated phase vs time
flagbackup = F) : o (Corrected amplitude / model) vs antenr
: o (Corrected amplitude / model) vs UV dis
o
= o Sciencetarget: calibrated amplitude vs
- applycal - applies the :
pp_ y . pp : o Sciencetarget: calibrated phase vs freq
i
Ca|lbratIOn tab|eS 1 o Sciencetarget: calibrated amplitude vs |
o
i
: Weblog
I

WHY? :Apply all required tables
Plots : use plotms(), QA directory / weblog

EUROPEAN ARC
ALMA Regional Centre || Allegro



MANUAL

for i in ['0', '2', '3']: # Bandpass, Ceres,]1832-2039

applycal(vis = 'uid  ADO2 Xad2f75 X83e.ms.split’,
field = =tr (1),
gaintable = ['uid___ A002_Xa42f75_X83e.ms.split.bandpass_smooth20ch’,

‘'uid__ A002_Xad42f75_X83e.ms.split.phase_int’,
‘'uid__ A002 Xad42f75 X83e.ms.split.flux_inf'],

gainfield = [, 1, il,
interp = 'linear, linear’,
calwt =T,
flagbackup = F)I

- applycal - applies the calibration tables

- gaintable - order to apply, BP, phase, flux
- gainfield - which field to use in the gaintable
- interp - the interpolation mode to use

EUROPEAN ARC
ALMA Regional Centre || Allegro



Calibration - Application (1)

MANUAL NS o

< for iin ['0', '2', '37I> # Bandpass, Ceres,]1832-2039=—P  field - these are the bandpass, flux cal, check source
applycal(vis = "uid  AQO2 Xa42f75 X83e.ms.split’,

field = =tr (1), - - X
gaintable = ['uid___ A002_Xa42f75_X83e.ms.split.bandpass_smooth20ch’, ORDER !! = Wh|Ch fleld IS
‘“ld___m:\lil%’T:T:IH_%;.T?Eji:‘ Ei.:’i»?;l'l'\'f-, split. l:ri‘@ 7 used from Wthh table

‘'uid__ A002_Xad42f75_X83e.ms.split.flux_inf'],
gainfield = [, 1, i,
interp = ‘linear, Linear’,

calwt = T, = - calwt - true for correct weight for CASA >4.3.1,
flagbackup = F)fi for correct ACA + 12m merging

- applycal - applies the calibration tables

gaintable - order to apply, BP, phase, flux
gainfield - which field to use in the gaintable
interp - the interpolation mode to use

For all calibrators EXCEPT phase cal, the ‘int’
phase solution is applied from itself

EUROPEAN ARC
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Calibration - Application (2
MANUAL

- applycal - apply the calibration tables - to
the science target

applycal(vis = ‘uid  ADD2 Xa42f75 X83e.ms.split’,
field = '1,4°,
gaintable = ['uid___ A002_Xa42f75_X83e.ms.split.bandpass_smooth20ch",
'uid__ A002_Xad42f75_X83e.ms.split.phase_inf"’,
‘'uid__ A002_Xad42f75_X83e.ms.split.flux_inf'],
gainfield = ['", '1', '1'], # J1733-1304
interp = ‘linear, Linear’,
calwt =T,
flagbackup = F)

EUROPEAN ARC
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Calibration - Application (2)

MANUAL .

- applycal - apply the calibration tables - to
the science target

applycal(v1s = 'uid__ A002 Xad42f75 X83e.ms.split’,
field = '1,4", =3P field - gain cal&smence target
gaintable = ['uid___ A002_Xad42f75_X83e.ms.split.bandpass_smooth20ch’,

'uid__ A002 Xa42f75_X83e.ms.split.pha |nf phase solution - can only interpolate phases
‘u iu:l___AlZiHi':_Ii-l‘..NZf 75 _X83e.ms. '5.]31, it. flux_inft '],
gainfield = ['*, '1', '1']1, # J1733-1304 gainfield - solutions for field ‘1’ are applied to BOTH ‘1’ and ‘4’
interp = 11I|r~ﬂ linear’,
calwt =T,

flagbackup = F)

The gaincal and the science target have the
solutions from the gaincal applied to them

EUROPEAN ARC
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Phase vs. Time
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Calibration - The data (amp)

Recall - ‘raw’ data .

AINP V5. 11me

——— —— — —
06:43:20 07:00:0 07:16:40 07:33:20
Time (from 2015/06/24) (hh:mm:ss)

— T T — T T T T T T T
06:26:40 07:50:00 08:06:4 08:23:20

06:10:00

EUROPEAN ARC
ALMA Regional Centre || Allegro



Calibration - The data (amp)

Amp:corrected
w ES w o
I 1 1 L 1 I 1 1 1 1 I 1 1 1 L I L 1 1 1 I L 1 1 1 I L 1 1 1 I

N

[

o

Amp:corrected vs. Time

Corrected - flux scale set !

EUROPEAN ARC
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06:10:00 06:26:40 06:43:20 07:00:00 07:16:40 07:33:20 07:50:00 08:06:40 08:23:20

Time (from 2015/06/24) (hh:mm:ss)



Calibration - The data (phase)

Reca" - ‘raW’ data - all baselines - phases ‘everywhere’

Phase vs. Time

06:10:00 06:26:40 06:43:20 07:00:00 07:16:40 07:33:20 07:50:00 08:06:40 08:23:20

Time (from 2015/06/24) (hh:mm:sg)
EUROPEAN ARC \
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Calibration - The data (phase)

Reca" - raW’ data - single baseline - non-zero calibrator phases

Phase vs. Time Baseline: DA41@A137 & DA46@A058 292m
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Calibration - The data (phase)

Reca" - Corl"ectEd data - single baseline - calibrators ~ zero phase

Phase:corrected vs. Time Baseline: DA41@Al137 &
DA46@A058 292m
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Calibration - The data (phase)

Reca" = Corl"ectEd data - ALL baseline - calibrators ~ zero phase ! A

Phase:corrected vs. Time
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Calibration - The data (phase)

Reca" = Corl"ectEd data - ALL baseline - calibrators ~ zero phase ! A

Phase:corrected vs. Time

150 - o 5 B ] :
The bandpass was also the gain cal - so only has
- ; ‘inf’ solution applied here
: - hence is not exactly at zero phase
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Calibration - The data (phase)

Reca" = Corl"ectEd data - ALL baseline - calibrators ~ zero phase ! A

Phase:corrected vs. Time
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Ceres is resolved on longer baselines >200m
therefore - phase are non-zero
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Calibration - caveats

- Solar system object as flux cal - more steps

- Narrow and wideband mixed (e.g. 2GHz and
<250MHz) - SPW mapping

- Low SNR issues on gain cals - SPW combination

- Lots of narrow SPW - Bandwidth Switching

ALMA Regional Centre || Allegro
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Calibration - COMPLETE!!

74
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EXTRA SLIDES ON SSO

RRRRRRRRRRR
ALMA Regional Centre || Allegro



Calibration - Gains (1) SSO

'
i
MANUAL -
i
i
o
gaincal(vis = 'uid  A002 Xaddach Xadb.ms.split’, -
caltable = 'uid__ A002 Xaddacb Xadb.ms.split.phase short_int’, - _
field = '2', # Ceres —— - 15. hifa_gfluxscale
selectdata = T, 116 hifa_timegaincal
antenna = 'DA46,DA49,DA53,DA55,DA59,DA63,DV04,DV08,DV18,DV19,PMO2, PMO4& ", 1
solint = "int’, - 17. hif_applycal
refant = ‘'0aso’, - antenna - select the antennas close OR ' e b makeim
. o -hif_makeimlist
gaintype = 'G', - uvrange - select a short uvrange (e.g. <200m) -
calmode = 'p’, ' 19 hif_makeimages
gaintable = 'uid  A002 xaddach xadb.ms.split.bandpass’) -
his
gaincal(vis = 'uid  A002 Xaddach Xadb.ms. split’, :
caltable = 'uid  A002 Xaddacb Xadb.ms.split.phase_ short _int"', 1
field = '0,3", # J1733-1304,311832-2039 — :
selectdata = T, 1
solint = "int’, :
refant = 'DASO, 1
gaintype = 'G°, '
calmode = 'p’, 1
append =T, -
gaintable = 'uid___ A002_Xad4acb_Xadb.ms.split.bandpas ‘E-I) 1
;
i
i
i

EUROPEAN ARC
ALMA Regional Centre || Allegro

WHY? :Correct for all phase variations in time - short

baselines - SSO is unresolved - 2 STEPS!!
Plots : in ‘QA’ directory / weblog
‘“*split.phase_short_int.plots’

PIPELINE-




Calibration - Gains (1) SSO

-
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ONLY baselines <200m used to bootstrap flux value to
. other calibrators - i.e. assume a point source such that
. aphase-up can be accomplished (i.e. phase_short)
’\‘ Plots: QA directory
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MANUAL PIPELINE-

os.system('rm -rf uid___ A002_Xaddacb_Xadb.ms.split.ampli_short_inf"')
gaincal(vis = ‘uid  A002 Xaddach Xadb.ms. split’,
caltable = 'uid__ A002 Xaddacb Xadb.ms.split.ampli_short_inf',

16. hifa_timegaincal

field = '0,2,3", # 11733-1304,Ceres, J1832-2039

selectdata =T,

solint = 'inf"’,

refant = 'DASO ",

gaintype = 'T°,

calmode = "=,

gaintable = ['uid___ A002_Xaddacb_Xadb.ms.split.bandpass_smooth20ch"’,
Iu1d*77ADO:*ﬁa44ach*Fadb.ms.spllt.phazeﬁshortklnt'])

17. hif_applycal
18. hif_makeimlist

19. hif_makeimages

- gaincal - creates the antenna
based amp solutions
- field - ALL calibrator sources

- solint - ‘inf’ i.e. per scan/visit to the gain cal

- gaintable - apply bandpass AND the ‘int’
SHORT phase-up solutions OTF

WHY? :Correct for slow amplitude variations in time
. Plots : In some cases in ‘QA’ directory / weblog
. “*split.ampli_short_int.plots’

EUROPEAN ARC
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PIPELINE

fluxscaleDict = fluxscale(vis = 'vid  A002 Xaddach Xadb . ms.split’, : 7 7
caltable = 'uid  A002 Xad4d4acb Xadb.ms.split.ampli_ short inf"', : :?xa:::?ru:z:'ﬂ\:l?:]::‘oh:'::f:
fluxtable = 'uid  A002 Xad4dacb Xadb.ms.split.flux_short inf"', 1 wid A2, Xb62a5b. X333ams
reference = '2') # Ceres — - R = \_ PR

. WHY? :Setting the correct galns for flux scaling - then
. recalibrate all baselines with bootstrapped flux :
CUROPEAN ARC . Plots : in ‘QA’ directory / weblog - “*split.flux_inf.plots’
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Calibration - Flux (2) SSO

] /
MANUAL - PIPELINE
il
i
his
fluxscaleDict = fluxscale(vis = 'uid  A002 Xaddach xXadb.oms.split’, : FIUX LallDrator vioael Compar|
caltable = 'uid  A002 Xad4d4acb Xadb.ms.split.ampli_ short inf"', 1 Mennaselmnusedfmﬂumnsvemheszonda
fluxtable = 'uid  A002 Xad4dacb Xadb.ms.split.flux_short inf"', : A wid_A002. Xb62a5b_X333ams
reference = '2') # Ceres — ' I .
— : 19. hif_makeimages s
his !
0 8 .
1 ) AN
f = open('uid__ A002 Xaddachb Xadb.ms.split.fluxscale') :
fc = f.readlines() ' -
f.close() - Ak |
1 Amp vs. uvdist for all antennas. Color coded by
for phaseCalName in ['J1733-1304"]: : S
for i in range(len(fc)): i e
if fclil.find( Flux density for '+phaseCalName) !'= -1 and re.search('in Spi :
o)) oas [0-9]+ [0-9]+", fc[i], re.DOTALL|re.IGNORECASE) != None: [
line = (re.search('in Spw=[0-9]+(7: (. *2\))7 is: [0-9]+\ . [0-9]+", fc[il], :
IGNORECASE) ) .group(0)
[ | spwId = (line.split( '="))[1].split()[0] *
Flux = float((Line. split(*: ) [1].split()[0]) - loop - searches the *fluxscale
setjy(vis = 'uid__ A002_Xaddacb_Xadb.ms.split’,

field = phaseCalName.replace( ;"', "*; ").split("; ') [0], file for the ﬂUX Of another
spw = spwld, = =
standard = “manual’, calibrator - gain cal

fluxdensity = [flux,0,0,0])

WHY? :Setting the correct gains for flux scaling - then
recalibrate all baselines with bootstrapped flux :
€UROPEAN ARC Plots : in ‘QA’ directory / weblog - “*split.flux_inf.plots’
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Calibration - Flux (2) SSO

MANUAL ; PIPELINE
his
il
i
his
fluxscaleDict = fluxscale(vis = 'vid  A002 Xaddach Xadb.ms.split’, - i UaDrator woae! Gompa
caltable = 'uid  A002 Xad4d4acb Xadb.ms.split.ampli_ short inf"', 1 rntenna selection bsed for s ransfer o he seconds
fluxtable = 'uid  A002 Xad4dacb Xadb.ms.split.flux_short inf"', : 17.hif_appiyca uid___A002_Xb62a5b_X333ams
reference = '2') # Ceres — ' Lo .
— : 19. hif_makeimages . 7\\
his !
1 i N
i
f = open('uid__ A002 Xaddachb Xadb.ms.split.fluxscale') :
fc = f.readlines() ' -
f.close () : 5%2?2221
1 Amp vs. uvdist for all antennas. Color coded by
for phaseCalName in ['J1733-1304"]: : o
for i in range(len(fc)): ' s e
if fcl[il.find('Flux density for '+phaseCalName) '= -1 and re.search('in Spi -
¥?2\))? 1is: [0-9]+\.[0-9]+', fc [1] , re.DOTALL|re.IGNORECASE) !'= None: [
line = (re.search('in Spw=[0-9]+(7: (. 420007 1s: [0-9]+ . [0-9]+", fcl[il, :
IGNORECASE) ) . group (0)
| spwld = (line.split('="))[1].split()[0] *
Flux = SemrtTlme. spLit( ) (1] split - loop - searches the *fluxscale
etjyl(vis = 'uid  A002 Xaddach 1(”]. ms.split’, .
field = phaseCalName. replace( , ot ) esplit(; ) [eld, flle for the flux Of another

spw = spwld,
standard = ‘manual’,
fluxdensity = [flux,0,0,0])

setjy - called again to set gain cal bootstrapped fux

g the correct gains for flux scaling - then
recalibrate all baselines with bootstrapped flux :
€UROPEAN ARC Plots : in ‘QA’ directory / weblog - “*split.flux_inf.plots’
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calibrator - gain cal




Calibration - Redo-Gains/Flux - SSO *

1 E
MANUAL ' PIPELINE
o
i
his
o
gaincal(vis = 'uid  A002 Xaddach Xadb.ms.split’, : FIUX GallDrator iviogel Gomparl
caltable = 'uid  A002 Xaddacb Xadb.ms.split.phase_int"', 1 Antenna selection used for luxtransferto the second:
field = '0,2,3", # J1733-1304,Ceres,]1832-2039 : R uid___A002_Xb62a5b_X333a.ms
solint = "int"’, 1 18. hif_makeimlist 1 s v s 7
refant = 'DASO", : 19_hif_makeimages - \
gaintype = ' ' I N
calmode = 'p°, ' : “
gaintable = 'uid___ A002_Xaddacb_Xadb.ms.split.bandpass_smooth20ch ") '
i wvan
- i
- gaincal - creates the antenna based phase :
sol utlons - ALL basel I nes : :;n;vs uvdist for all antennas. Color coded by
il Flux calibrator fields: Pallas.
gaincal(vis = 'uid  A002 Xaddach Xadb.ms.split’, -
caltable = 'uid__ A002 Xaddacb_Xadb.ms.split.flux_inf"', 1
field = '0,2,3', # 11733-1304,Ceres,]11832-2039 :
solint = "inf", 1
refant = 'DASO, :
gaintype = 'T°, 1
calmode = 'a’, :
gaintable = ['uid__ A002 Xaddacb_Xadb.ms.split.bandpass_smooth20ch"’, 1
I'u id  A002 Xaddacb Xadb.ms.split.phase int']) :
i
- his
- gaincal - creates the antenna based amp :
solutions - ALL baselines :
i
his

’\r WHY? : Resolve phase-up, then re-solve amplitudes for
. ALL baselines after flux bootstrap from resolved SSO
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