Archive data weblog and
QA2 report

Obtaining information of the observation and
calibration of ALMA Archive data




Purpose of ALMA weblog/QA2

. Al MA A Hooe By Topi By Task

Observation Overview Pipeline Summary
Project Ui FADO1/ X100/ X 138 Pipeline Version 31667 (Pipeline-Cycle2-R1-8)
Principal Investigator sk CASA Version 422 30586
Observation Start 2015-05-17 06:06:08 UTC Pipeline Start 2015-07-15 16:32:03 UTC
Observation End 2015-05-17 06:46:20 UTC Execution 5:36:43

Duration

Observation Summary

Time (UTC) Baseline Length
Num On
Measurement Set Receivers  Antennas Start End Source Min Max RMS Size

Observing Unit Set Status: unknown Scheduling Block 1D: uid./V/AD01/X120/Xba
Session: session 2

uld__ ADD2 XalDb40d X3cb8ms ALMA Band 36 2015-05-17 2015-05-17 1343 214 55865 217 232
7 06:09:08 06:46:19 m m m GB

Information about the observation: weather, antenna configuration, observation setup and strategy

* Information about the calibration of the data: contains plots of various calibration steps that
allow you to check the calibration

*  When pipeline reduced >> weblog. When reduced manually (mostly Cyclel and older data), you
find the QA2 report (plots and txt file).

* In future: more data reduced by pipeline, weblog will become common for most datasets



Location of the weblog/QA2
report!

If you download the observation product the weblog will be in
project_code/
science_goal.sous/
group.gous/
member.mous/

qa/ In our example:
project_code=2013.1.00278.5
weblog : sous=uid __ AO00I| X120 X100
gunzip and untar weblog.tar.gz gous=uid___A00I_X120_XI0l

mous=uid____A00I X120 X102

cd weblog-date/html/ >
and open in browser index.html _clz_‘f_e_20|507|5-”63202 e

QA2 report:
uid* ga2 partl.png, uid* qa2_ part2.png, uid* qa2 part3.png, uid* textfile.txt
(uid* will be the execution block names)



VVeblog home

ALMA A Home

/'

By Topic

By Task

\//\ summary of tasks/warning/flags
Pipeline Summary

Observation Overview

Project

Principal Investigator
Observation Start
Observation End

uid://A001/X10e/X13a

jesk]

2015-05-17 06:09:08 UTC
2015-05-17 06:46:20 UTC

Pipeline Version

A calibration task and their products

31667 (Pipeline-Cycle2-R1-B)

: scriptForPl.py
' CASA Version 4.2.2 r30986 J

Pipeline Start

Execution
Duration

needs to be run in

2015-07-1516:32:03 UTC this Casa version

5:36:43

Observation summary for the list of execution blocks (in this case there is only one EB)

Measurement Set

Receivers

Num
Antennas

Time (UTC)

Start

End

Observing Unit Set Status: unknown Scheduling Block ID: uid://A001/X120/Xba

Session: session_2

%

Click for more info!

7

uid___A002_Xa0Ob40d X30b8.ms) ALMA Band 36

2015-05-17
06:09:08

2015-05-17
06:46:19

On
Source

0:13:43

Baseline Length

Min Max RMS Size

214 5555 221.7 23.2
m m m GB

baseline lengths
&= resolution
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SESSION 'SESSION 2
uid___A002_Xa0b40d_X3cb8.ms

Blue titles
can be clicked

Observation Execution Time

Start Time 2015-05-17 06:09:08
fOI" havin g End Time 2015-05-17 06:46:19
. f Total Time on Source 0:32:29
more Info Total Time on Science Target 0:13:43
listobs output ——» Observation summary
file: incl. obs. schedule,
source coordinates,
spectral setup, antenna
positions...
Spatial Setup
Science Targets  '|IRAS16293-2422'
Observatlon Calibrators J1517-2422°, 'J1625-2527"' and ‘Titan

field of view is
1.13 x A/D [rad]

Antenna Setup

Min Baseline 214 m
for D=1 2m, Max Baseline 555.5 m
v=335.5 GHz,
Weather

A=0.0894 cm
@ FOV=174"

Intent vs Time

Track observation intent vs
time

Spectral Setup

All Bands
Science Bands

Sky Setup

Min Elevation
Max Elevation

Scans

Overview of 'uid  A002 Xa0b40d X3cb8.ms'

(the execution block)

- >
» »

Field vs Time
Track observed field vs time

‘ALMA Band 7' and 'WVR'
‘ALMA Band 7

N/A
N/A



ALMA A Home By Topic By Task

Observation intent vs. time

Shows the schedule of the observing track  YWVR is also done during science
observations!

Measurement set: uid__ A002 Xa0b40d X3cb8.ms - Start time:2015-05-17T06:09:08 End time:2015-05-17T06:46:19
2 34 10 11 '

SIDEBAND

scan numbers

5 8 ‘ T

POINTING |

ATMOSPHERE |-

AMPLITUDE

BANDPASS |

PHASE |-

SCIENCE
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Antenna setup

Antenna configuration plot, see also the baselines for determining the ang
resolution and largest angular scale

Antenna Positions for uid __ A002_ Xa0Ob40d X3cbh8.ms
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Sky setup plots

* In our case not present in Sky Setup of weblog, we can plot them

ourselves in plotms: N
&
g Star“
8 B
%
’ Observer o % N
‘il HW'QOn “‘__, “Il
Elevation vs. Time Elevation vs. Azimuth
76 76 -
74 = \ 74 1 L \
72 4 - \ 72 4 . \
-~ ] P
®© 70~ . © 70 .
= =
§ 68 - \ § 68- ,
e c
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06:13:20 06:21:40 06:30:00 06:38:20 06:46:40 06:55:00 -105 -100 -95 -90 -85 -80
Time (from 2015/05/17) (s) Azimuth (degrees)
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Warnings and Errors

flag edgechans - uid___A002_Xa0b40d_X3cb8.ms iteration 1 raised 12 flagging commands
flag birdies - uid___A002_Xa0b40d_X3cb8.ms iteration 1 raised 2 flagging commands
vid___A002_Xa0b40d_X3cb8.ms iteration 1 raised 1 flagging commands

Stage Task Type Message
6 hifa_tsysflag Warning
6 hifa_tsysflag Warning
1 hif_bpflagchans Warning
Tasks by Topic
Topic Lowest Scoring Task
Data Sets 1. hif_importdata: Register measurement sets with the pipeline
Calibration 13. hifa_timegaincal: Gain calibration
Flagging 14. hif_applycal: Apply calibrations from context
Imaging No scoring tasks in this topic
Miscellaneous 4. hif_refant: Select reference antennas

Flagging Summaries

uid___A002_Xa0Ob40d_X3cb8.ms

spw

17

19

21

23

Flagging percentages for Source name: Titan, Intents: WVR ATMOSPHERE AMPLITUDE

17

19

DA41

10.22

10.25

DA42 DA43 DA44 DA4AS DA46 DAL

1022 1022 1022 - 10.22

1025 1025 1025 10.97

- -

10.22

DA41

8.53

8.55

13.89

oz vz oz [ o2

DA42 DA43 DA44 DA4S DA4S

1031 859 B oo

8.53
1033 855 855 - 11.05
isso [N oo NN 5o

10.22

10.25

15.67

10.22

DA49

8.53

8.55

13.89

DAS1

10.22

10.25

15.67

10.22

DAS1

1217

12.19

17.31

10.22

10.25

15.67

10.22

10.28

10,30

15,53

DAS3

10.22

10.25

15.67

10.22

10.36

10.38

15.61

10.22

10.25

15.67

10.22

942

9.44

1472

summaries are per source:
100= completely flagged,
0= no flags

10.22

10.25

15.67

10.22

11.25

1.27

16.44

10.22

10.25

15.67

10.22

8.53

8.55

13.89

DAG1

10.22

10.25

15.67

10.22

DAB1

68.53

8.55

13.89

1022

1025

15.67

10.22

9.42

944

1472

10.22

10.25

15.67

10.22

8.53

8.55

13.89

10.22

10.25

15.67

10.22

DAG4

10.25

10.27

15.50

DVo1

13.33

13.36

18.67

13.33

DVOo1

12.58

12.60

17.72

Min Score
[ 100
X-Y deviation [N €
22.36% data flagged NN aD

10.22
10.25
15.67

10.22

12.56
12.58

17.64



15. hif_makecleanlist: Compile a list of cleaned images to be calculated

Score Colour Comment
. ALMA f Home  ByTopic [EHITMK 0.90-1.00 Green Standard/Good
\ 0.66-0.90 Blue Below standard
0.33-0.66 Yellow Warning
TaSK summary 0.00-0.33 Red Error

Task QA Score
1. hif_importdata: Register measurement sets with the pipeline B
O 2. hifa_flagdata: ALMA deterministic flagging 21.63% data flagged [ [ 0.82
3. hifa_fluxcalflag: Flag spectral features in solar system flux calibrators B O
4. hif_refant: Select reference antennas ste Ps in B O
5. hifa_tsyscal: Calculate Tsys calibration calibration B ©
A 6. hifa_tsysflag: Flag Tsys calibration p i pe line 5.13% data flagged [ €D
7. hifa_wvrgcalfiag: Calculate and flag WVR calibration B
8. hif_lowgainflag: Flag antennas with low gain B
9. hif_setjy: Set calibrator model visibilities B @
10. hif_bandpass: Bandpass calibration B ©
A 11. hif_bpflagchans: Flag channels of bandpass calibration Quallty assessment B O
12. hifa_gfluxscale: Transfer fluxscale from amplitude calibrator score B ©
13. hifa_timegaincal: Gain calibration x-y deviation [ €
O 14. hif_applycal: Apply calibrations from context 22.36% data flagged ([ [ 0.81 ]
L /A
L /A

16. hif_cleanlist: Calculate clean products

CASA logs and scripts

* download casapy-20150715-163158.log (105 MB) - |ogger output from pipeline execution
. g"“’“m °°33—°9"‘"‘a"‘:3-'°9 ((7)8:2 KB) - casa commands used in pipeline
® download casa_plpescript.py 2.0 KB) - script with pipeline commands

Pipeline scripts/commands,
can be adapted (see doc)

Documentation: ALMA Science Pipeline QuickStart Guide and Reference Manual
on https://almascience.eso.org/documents-and-tools


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

ALMA A Home By Topic = By Task

w
VVVR phase correction

Step hifa_wvrgcalflag: shown phases before and after WVR
correction for a spw for all antennas:

J1517-2422,)1625-2527 (PHASE BANDPASS)
00 SPW 17 Correlations XX and YY DA42 Scans 4,7,10 and 13

1 XX,YY before correction

100 \\\\\\\5“ :ﬂt

- 7"\%\“@&&,

XXYY after |

~150

One can go through all
plots per antenna

WVR correction: phases
flatter and closer to zero

Deviation from Scan Median Phase (degrees)

RMS before/after histogram

=200

4 7 10 13
Scan
YY before XX after YY after

Phase AMS rato



A Home By Topic

. [
Tsys plots per SpW

Step hifa_tsysflag
SPW 9

TORO U Prapany Hl
ol AO00 _RalRASd Kbl ma OlaDabe= 100000 10

VA M = NLAREA BTN

By Task

)
WD UM Py Vo)

‘—amnu-’(unla\rm‘n miasaen kP W

Atmospheric lines, of which most are known - use showatm=True in
plotbandpass task to overlay atmospheric transmission curve or
check single antenna Tsys plots

black bar = science
spectral window
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-
UVrange flux calibrator

Step hif_setjy: For a Solar System flux Step hif_setjy: For a Quasar flux
calibrator a source model is used to calibrator, the flux measure is taken from
obtain the flux measure last monitoring session
Amp:model vs. UVdist

) Ampimodel vs, UVdist 338

1 SPW 17 Titan

1 '\ .

\\ ° 3'-'/: ° . °

i’ \ source is extended ; | source is point-like,
i \ and resolved b unresolved on all

4 \ baselines
o \ ]

\. J— )“’E
0 vo 200 uv:;‘." w0 “w0 00 ""‘7 ..... ;I- — -Xl. — v;-',.','v;;'- ——— "; ———" "'_v' M 'r".l

Step hif_applycal: uvdata flux

calibrator with model applied Ampicorrected vs. UVdist Spw: 17
) Amp:icorrected vs, UVdist
| "
o Wi SPW 17 Titan .
% 2 ) ‘gn i .
g 14 ke g ‘
‘ : ww‘lm"ﬂ i ; i
; A A YRR R 3 " | ' ' , 1 , 1
0 w0 100 ml),v““:;o 250 300 3%0
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Computed flux densities

TASKS IN EXECUTION ORDER

—

it impondata

2. hifa_flagdata o

w

. hifa_fluxcalfiag

4. hif refant

5. hifa_tsyscal

6. hifa_tsysflag A
7. hifa_wvrgcalfiag

8. hif_lowgainflag

9. ht_set)y

10. hif_bandpass

11. hif_bpflagchans A
13. hifa_timegainca

14, hif_applycal o0

15. hif_makecleanlst

16. hif_cleanlist

Resulting flux
densities table of
the bandpass and
phase calibrators

(QSOs) per spw.

Compare with
ALMA CSC fluxes

Il AL MA Calibrator Source Catalogue

RA

12. Phased-up fluxscale Because Titan’s (flux cal) —
emission was extended only

the inner antennas are used
Results S
Antennas Used for Flux Scaling for fluxscale determination

The following antennas were used for flux scaling, entries for unresolved flux calibrators are blank
Measurement Set Antennas

uid__ADO2_XaOb40d_X3cb8.ms DV19, DV18, DAB4, DA4S, DAB2, DABO, DA45, DA44, DA4G, DA41, DV14, DV17, DV16, DAB3, DV21, DV10, DAS2, DAS3, DV22,
DV12, DAS7, DVO8, DV09, DVO4, DASS, DVO02, DV01, DV20, DVOS

Antennas for Flux Calibration

Computed Flux Densities
The following flux densities were set in the measurement set model column and recorded in the pipeline context:
Flux Density
Measurement Set Fleld SpwW I Q U v
uid___AD02_XaOb40d_X3cb8.ms J1517-2422 (#0) 17 1.142 Jy + 3.968 mJy (0.3%) 0.000Jy  0.000 Jy 0.000 Jy
19 1.149 Jy = 5.600 mJy (0.5%)
21 1.145 Jy = 13.350 mdy (1.2%)
23 1.136 Jy = 4.577 mJy (0.4%)
J1625-2527 (#2) C? A 686.225 mJy = 3.385 mJy (0.5%) N
19 685.805 mJly = 4.784 mJy (0.7%)
21 684.340 mJy = 10.235 mJy (1.5%)
\ 23 678.322 mJy 2 3.097 mly (05%)

Phased-up Fluxscale Results

RA Err. DEC DEC Er. Freq. Band Flux Flux Err. UvMax

J1625-2527 J162... 16:25:46.8916 +0.0001 -25:27:38.327 +0.0001 285.0 7 0.658 £0.07 > 300.0

Observed
2014-09-18
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w
Bandpass: amp & phase vs freq plots

Steps hifa_bandpass hif_applycal

Amp vs Freq: ant DA41, all spw

For each antenna one can look at the bandpass
- 4 solutions, where a smooth fit and few noise are
N the way to recognize good quality solutions.
.
In Step hif _applycal one can see the ampl
calibration of bandpass calibrator (all antennas
. shown) per spw. More elaborate plots can be
M done with plotms.

1350 3355 3360 3365
TOPO USE Frequency (OM2)
ukd_ADO2 XaODA0d_X3BE s OsDMe=2015-05-17 plothandpess v1.54 = 20140003 02:17:32

Phase vs Freq: ant DA41, spw |7

” \ Amp:corrected vs, Frequency

hif _applycal: SPW 17, all antennas

2

P —— — v

15

10

°
3
2 ¢
g gl 14
0 1
-5 14
10 v
08~
-y a2 T
e L2 ) s m ma nl n
-1% e Frequency (GHz)

3348 B340 350 351 3352
TOPO USH Frequency (M)
ud__ADS2_Xa0b4a0d_X3ChE ms ObDADMe~=201505-17 plothandpass vi. 54 = 20140805 02:17:32
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P o .
Calibration tables: phase vs time

Step hifa_timegaincal
SPW 17,Ant DVI9 'SPW 19,Ant DV19

" 4— 360 turn, ok
| XX
ATlaYY
P ot= ;
o | » O phase-cal
o .o 5
pl e Y—
i 1890 %2200 %2000 "'T‘":’" 063800 064100 06 1800 062300 062000 onT::o o6 38 00 %4100
= SPW 21,Ant DVI19 SPW 23,Ant DVI19
m — - - - - — - - . - — - . — -_— - ~ - - — - - - - am— - - —
O
% 3
£ £

2300 062800 06 3300
° Tme
Ime ->



Calibration plots: amplitude vs time

Step hifa_timegaincal

The gain amplitude vs. time of the flux, bandpass and
phase calibrators, per antenna, per spw or all ant. per spw.
Better to see the various spw per antenna plot table
uid*hifa_timegaincal.s|3_5.spw*solintinf.gacal.tbl in
the /calibrated/working/ directory

SPW 1|7, colors=antennas

13/S0US_uid__ADD1_X120_X100/GOUS_uid__A001_X120_X101/MOUS_uid__AD01_X120_X102/working/uid__A00Z

0165

0160

Gain Amplitude

0155

L CoOoWm wese scoesw

0 BOCOaene @
S0 000N MBE @ 0O
D TR O e T

ema

i i
0620095 06:25 552 06:31 407 0537263 0643120
Time



UVdata phase calibrator

To check whether the phase calibrator is really compact it should have:

* a flat behavior in amplitude vs. uvdistance

* a small scatter (+- 5-20 degrees) and flat phases for all uvdistances

These plots are not present in weblog, but can be inspected with plotms()

T

PlotMS (on archlO7 ira.inaf it)

Fle Export Summary View Help
Mot | Flag | Toois | Amotate | Opaons | Amp:corrected vs. UVdist
3 | 114
S e "
: : .
H L - . . :
; 0baod_xX3cbB ms spitcal  Browse. I {1 - '-'_‘ -_-.-‘.'__ e \-_. ) s .
= 09 4
Selechon 1 W1 .
% feld[Z ! -
= sow | 0.8 i ';: .:
—  tmerange|[ ! '2 =i
j o : T
= m::: 87 .
$ ! 9 :
5 corr| g ! BT
~ = L A
cbservason | 1 ;*_:': -
maselect | 1 WT.
.' .
¥ Chamel |1oooo channels :
™ Time Io seconds 0‘:
™ scan I feld 1
™ Al Baselnes [~ Per Antenna 1
I AR Spectral Windows 03 '
f e — T e r
R = 0 100 300 500 600
add ot | I feload Aot Uvdist (m)
o ciiela @ o [T @O M 4 b W] Hodouwng

[N

PlotMS (on arcblO7 ira.inaf.it)

Phase:corrected vs. UVdist
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Freq behavior of phase calibrator

Step hif_applycal: plots of phase and bandpass calibrator for
each spectral window for amp/phase versus frequency per
antenna (colored by antenna) averaged in time.

SPW 19, phase calibrator

Amp:corrected vs. Frequency Phase:corrected vs. Frequency
14~ .
1.2
- _ W A
} "
' 2
1=
P ;
g °
0.6+ 0
a E
5 0
1 -
0.6 é
: .
0.4
0.2+ [ SN S S S S Su S S S S S S S S SEE S S S S S S S S S S S s | r T y——r——rreere—r—r——a——r— Tl
334.7 3348 3349 335 335.1 335.2 3353 3347 3348 EED R 335 3351 31352 3353
Frequency (GHz2) Frequency (GHz)
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Target spectra

Step hif_applycal gives a first look into target spectra per spw

Amp:corrected vs. Frequency

v LS v L v v T L4
N7 3348 334.9 £ 3 Ima n2
Frequency (GHz)

L)
333

Amp:corrected vs. Frequency
35-

L 4 v L | L4 v L
7 3338 5.9 330 1361
Frequency (GHz)

Amp:corrected vs. Frequency
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Amp:corrected vs. Frequency
35+
3
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o
24
Qi1
14
054
0 . .
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UVplot of target

Not present in the weblog, but the amplitude vs uvdistance of
the target (per spw) can be found in step hif_applycal

30 -

20

Amp:corrected

R R N T T T |
100 200 300 400 500 600
uvdist (m)

Amp:corrected vs. UVdist

SPW 17 (0)

|
{ | -
L ) - { e ’
{ L 5 :
[ o Mgk A il e 13 of < (b 5
} AT T I } .
: Ok s .4 a -
| ‘ | | |

v (kA)

Uvdist max ~ 550m is up to ~600

klambda (lambda 0.09cm), which can
be verified with plotms:

(spw='0")

600

400

200 +

-200

-400

-600

-600

~400

-200

200

400
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Phase calibrator image

Step hif_cleanlist: images of phase and bandpass calibrators.
Images of the target have to made with the clean task in Casa.

check on clean:

cleaned image .
residuals

ype:image Neld:J1025-2527 spw:l 7 ner:d

dirty beam (PSF)

Lype:psl Nelg:]1625-2527 spw:l 7 nerd
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