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- Visualization of ongoing observations - Check data and observing
conditions

pipeline at the end of the observations :
Analysis of observing conditions
Calibration
Visibility Assessment
Table creation and imaging is also happening at Bure

»rWN R

« Instrument monitoring



The assessment of the obtained data is a task of the Science
Operations Group (SOG). The NOEMA data-reduction pipeline is
developed within the SOG to use their expertise at the service of
data and SOG duties (AoDs and Local Contacts)

Two main uses:

a. Support the AoD at the observatory to decide on data
quality and project completion

b. Provide correctly reduced data to the user
“Intelligent” software scripts

Based on CLIC (and SIC) language



Little differences exist between the pipeline version used by the
AoD at the observatory and that used by the user at Grenoble

At the Observatory, the pipeline is launched automatically at the
end of each observed track

Imaging tools are also launched by the “data reduction pipeline”,
which will help to assess the obtained data. Also new data are
automatically added to all previous observations to decide on the
status of the science project



A detailed data analysis is performed by the PI with the help of the
Local Contact

Notes written by the AoDs are delivered with data, and should help
to understand certain issues or to take decisions

Even if the calibrated data in the archive (=AoD reduction) must be
good, we advice to repeat the calibration at Grenoble with the PI

IRAM NOEMA

A document exists in ;
Data Reduction CookBook

GILDAS web
(Documentation link, Data September 2010
calibration section) Version 5.0

It I I I be u pd ated to P0|y FI X This document describes how to reduce NOEMA observations and gives some ideas
H H to perform first analysis and imaging. Sect. [l explains how to get started, from planning
soon. Otherwise, the main \

your trip to Grenoble to having a project account. The standard procedure to calibrate
i nfo rm a ti O n re m a i n S Va I id NOEMA data with the CLIC software package is described in Sect. 2] A few instructions
to start the data analysis with the MAPPING software package are given in Sect. A
theoretical description of the calibration as well as a description of the extended pipeline

tOd ay (or AoD) First Look report are annexed in Apps. zuul1'05})0(’1i\'v1)‘.

Documentation
In charge: A. Castro-Carrizo!, R. Neri!.



CLIC
COMMANDS

CLIC Scripts of CLIC commands CALIBRATION
WIDGETS PIPELINE

Little differences between widgets and pipeline

* Pipeline must take good and robust decisions

* Widgets propose decisions, but they are launched step by step
Widgets assume the user knows, less elaborated than the pipeline



CLIC COMMANDS: The logic of commands is very simple

Visualize data

CLIC> set y amplitude Store calibration solutions

CLIC> set x time CLIC> store phase

CLIGs plot

Search calibration solutions Visualize applied calibration
CLIC> set y phase CLIC> set phase relative
CLIC> set x time CLIGs plot

CLIC> solve phase /plot

However the pipeline is made of ~ 40.000 CLIC line commands.
Having the best calibration for all projects is sometimes more difficult
than few simple commands

Simple actions or verifications can easily be done with CLIC commands
(btw, sometimes proposed by the AoD)



ata

D

say "RF CALIBRATION"
PERLLLR R R ey

set bin 5
set drop 0.085 @
find /proc corr flux /sou 3c84

store phase /self
set phase rel atm

set x i f
set y amp phase /lim 0 * * *

set band 1sb
for ibb 1 2 5 6

set bband 'ibb'

plot

solve rf 40 50 /plot
next ibb

set band usb
for ibb 3 4 7 8

set bband 'ibb'

plot

solve rf 40 50 /plot
next ibb

find /proc corr flux
store rf

calibrati

say "PHASE CALIBRATION"
PELRRLIRR L ey

phase abs atm

rf on

y phase /lim * *

X time

set spw line

find /proc corr flux /typ ph

set polar h
set band lsb
plot /id col
solve phase /plot

set band usb
plot /id col
solve phase /plot

set polar v
set band 1lsb
plot /id col
solve phase /plot

set band usb
plot /id col
solve phase /plot

find append /proc corr /typ o
store phase

say

set
set
set
set
set
set

find /proc corr flux /ty ph

set

"FLUX CALIBRATION"

rf on

phase relative atm

amplitude scale
y amplitude

% time

spw line

polar both

plot /id col

set

flux all /reset

set flux mwc349 1.35
show flux

solve flux
store flux

set
set
set
set
set
set

plot /id col

rf on

phase relative atm

amplitude scale
y amplitude

% time

spw line

on with commands

say "AMPLITUDE CALIBRATION"
RN R R RN RN R R R NN NN R RN N NN RN RN

find /proc corr flux /typ ph

set polar h
set band lsb
plot /id col
solve amplitude /plot

set band usb
plot /id col
solve amplitude /plot

set polar v
set band lsb
plot /id col
solve amplitude /plot

set band usb
plot /id col
solve amplitude /plot

find append /proc corr /typ o
store amp

say

set
set
set
set
set

set
set

"DATA CALIBRATION ASSESSMENT"
RN R R R R R R R R R R R RN NN NN NN NN NN Y]

rf on

phase relative atm
amplitude scale relative
spw line

polar both

y amplitude
% time

find fproc corr flux
plot /id col

pause CALIBRATED AMPLUTUDES

set

y phase

find fproc corr flux /typ ph
plot /id col

say

"CALIBRATED_ PHASES"



« A pipeline helps however to gain time, and is important if :

- Not enough expertise

- Problems or characteristics are identified (e.g. polarized calibrator, non-
optimum wvr-correction, different solutions for diff polars, etc)

- Verifications and decisions are needed (e.g. for flux calibration, flags, etc)

« Every astronomer should start with a pipeline calibration

« Experienced astronomers may be able to improve the pipeline
calibration after verification of pipeline plots, choices and results

« Less experienced astronomers should follow the advice (training) of
the Local Contact



From raw data to image:

(filename.IPB) = raw NOEMA data (with real-time
calibration, Tsys and Ta*, see Pietu presentation)

(filename.hpb) = calibration information obtained offline
by last calibration in CLIC

(filename.uvt) = source data in the uv-plane
(=visibilities; see Herrera presentation)

(filename.Imv-clean) = cleaned image maps ; Imv
= dirty image maps (see Pety presentations)



From raw data to image:

should not be modified (readable by CLIC) - large files

created by CLIC, modified at each calibration, but no
data are in - moderate files

IPB and hpb are both needed for calibration and uv-tables
creation

contain calibrated data (with few records about the
original visibilities), created by CLIC and processed by
MAPPING - small files

resulting images (grid+FT+cleaning), processed by
MAPPING - moderate files



Comparison with ALMA

IPB : raw data with Tsys calibration,
readable by CLIC

hpb : calibration solutions

uvt : calibrated visibilities on a source
(one per position)

Imv-clean : images (gdf format, like Imv)

Different files contain different
things

ASDM : raw data without Tsys calibration,
not readable by CASA

ms : data + calibration solutions
ms : every data format = calibrated and

uncalibrated visibilities, every source,
offset, depending on your choice

ms : it also include image format

To you to keep order between
different “ms” files



Comparison with ALMA

IPB : raw data with Tsys calibration,
readable by CLIC

hpb : calibration solutions

uvt : calibrated visibilities on a source
(one per position)

Imv-clean : images (gdf format, like Imv)

Different files contain different
things

ASDM : raw data without Tsys calibration,
not readable by CASA

ms : data + calibration solutions

ms : CASA pipeline produces a final ms
with calibrated visibilities on all sources
and offsets (*split.cal file)

ms : it also include image format

To you to keep order between
different “ms” files



With @pipeline ‘project’ ‘date’ in CLIC three blocks of scripts are
executed, in the following order :

2. Data calibration
3. Visibility assessment

A document of ~ 70-80 pages is created to show at first data
calibration (2), secondly a complete review of observing conditions
(1), and at third a visibility assessment (3)

The uv-table is to be created at the end with a widget or a dedicated
script at Grenoble (at Bure also made by the pipeline)



CALIBRATION

Project TINTSVI7 Data File 20-sep-2018--tintsv97

—
=

(Y

Q)

libration with

e

Q)

C

(1)

OBSERVING CONDITIONS

Project S1 TINTSV9T7ata File 15-sep-2018-s1&tintsvo7
Observed on 15-SEP-2018 configuration 8D+N17N05
(N1TWO03WI12N05E10E04N13N09W05N02)

Observed on 20-SEP-2018 Configuration 10D

(N17TW08W12N05E10E04N13N09WO05N02)

Antomatic calibration report by CLIC @ x_calib

September 20, 2018

Sean mnge: 0 to 10000

Antomatic Summary Report by CLIC @ x_show

September 16, 2018

1 Summary

Use phase corvection: YES (22GHz) Hoceiver 3 1.1 Spectral Configuration
Minimam quality: AVERAGE Bandpass: Excellent
Auto. flag procedure YES (0 scans) Phase: Sky Frequency 78.6 GHz, at 3903 MHz in the receiver IF in the LSB
WVR interferenc : NO Secing HOR:
Awerged polarization mode Seeing VER:
for amplitude calibmtion:  YES Amplitude:
Correlator configuration:
1 Summary
1.1 Calibrators unit Jocation in
Nome Flus (Jy) 62008 GHa Calibation unit | width  resolution IFl  Rest Sky | Polar  Sideband ;nhmx
ascband
3084 1456 Compated RF MHz MHz GHz
LKHA101 0.51  Fized (model = 0.51)
30273 1189 Computed
14184546 254 Compated phase/amp  (detected polarization) Lol | 4064 2.00 orrs 72728 H LSB HLO
MiC349 L&l Fized (model = 1.51) L02 | 4064 2.00 5713 76,790 H LSB HLI
L03 | 4064 2.00 5713 88215 H USB HUI
1.2 Efficiencies Lo4 | 4064 2.00 oTTs 0227 H USB HUO
Antenma 1 (A1) 255 Jy/K  (20.1/0.79) igg igg ;-gg EZ;; ;g{sg 2 igg ‘\LL?
Antenna 2 (A 2) 288 Jy/K  (20.1/0.70) Lor | 1064 200 :im 53‘;15 ", Ush i
Antenna 3 (A 3) 251 Jy/K  (20.1/0.80) LUé w061 300 ;;_5 et v bty oo
Antennad (A 4) 238 Jy/K  (20.1/084) Too | o2 006 1u!37 72'n;1 M LSB HLO
Antenna 5 (A 5) 241 Jy/K (20.1/0.83) o | 1o pos 00s0 v2438 " LSB HLO
Autenna 6 (A 6) 200 Jy/K  (201/084) L | 3 006 G651 723 u e HLO
Antenna 7 (A7) 268 Jy/K  (201/0.75) Lz | 1as 006 Soo8 7aam H Pyt HLO
Autenna 8 (A 8) 243 Jy/K  (201/083) s | 64 0.06 8384 74110 H LSE HLO
Antenna 9 (A 9) 248 Jy/K (2017081 Tis | 128 006 [ - 1SB HLO
Autenna 10 (A10) 238 Jy/K  (20.1/0.84) 115 | a8 0.06 6208 76205 H ISB HLI
L16 | 128 0.06 5408 7R.005 H LSB HLI
1.3  Observed Source(s) 17 320 0.06 4224 B6.726 H UsB HUL
1010-311 s clsere for Mo Ak o 55 0 -1 1 US| G 03 | 40 sam | B s AU
for a total of 1.1 b (00 seans) 120 | 128 0.06 s0s8  sre00 | H USB HUI
L2l | 192 0.06 G144 BE.646 H USB HUI
L L22 | 256 0.06 6624 80.126 H USB HUI
L23 | 256 0.06 8160 90.662 H USB HUO
L24 | 128 0.06 8480 00.082 H USB HUO

DATA ASSESSMENT

Project SISALO01
Observed on 15-SEP-2018

Automatic Visibility Quality Assessment Report
by CLIC @ x_visi

Septemnber 16, 2018

Project type: MAPFPING
Seeing limit: < 1.5"
Amplitude loss: < 21.6%

Pointing error:
Focus error:
Tracking error:

< 30% (FOV) =~ 19.2"
<30% (A) =~ 1.1 mm
< 10% (FOV) =~ 6.4"

Configuration(s): 1. NITWO0RWI12NOSELOEO4N13N09WsNo2

The three documents are compiled in pipeline-‘date’-'project’.pdf



Three sections in the pipeline report :

1. Data calibration : displays calibration solutions
a. RF/bandpass: Amp and phases vs frequency, one per BaseBand
(pages 6-13 in report)
Phases in time, one per IF, or per SB (pages 14-17)
Absolute flux (page 5)
d. Amplitude in time, one per IF, or per SB (pages 18-21)

0 o

: displays conditions during the
observations, and detect possible problems (about 40 pages)

3. Visibility assessment : evaluates the data quality relative to
predefined inputs, and propose data flagging (introduced by

the pipeline)



NOEMA pipeline: data calibration



Absolute flux calibration — shown at first to give a track overview

Limits of
considered
data for flux
calibration

Where the

WVR phase

correction
is applied

Amplitudes normalized by their derived fluxes: |
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Pipeline removes any line

pollution from calibrations



RF/Bandpass calibration — one per Correlator BaseBand (there are 8)
Calibrates Amplitudes and Phases vs. frequency

* A high polynomial degree is used for the calibration solution
RF: 40750 « It can be increased for a source with very strong continuum
pre Rl atm. e Other solutions are being considered for future (interpolations)

T

=
53]
=
—

We take care if
strong O3 lines

OF pueqeseq :J# a8uel ‘uonyeiqie,) ssedpu

= Pipeline includes a check of:
. o« Instrumental parasites

« Calibrator emission

, wwhn gnd reacts accordingly to
Amplitudes  Phases avoid affecting calibration




NOEMA pipeline: data calibration

Phase calibration in time — one per polar and sideband, but verify if solutions
are close (soon we may average 2 polars by default)

« A spline fitting is used to identify best solution

RE: FriA) . T . . . . .
Am:  Abs. « Different possibilities are tried by the pipeline to find best solution
FPh: Abs. Atm. . . . . .
« Pipeline does or does not merge 2 polars depending on solution quality
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NOEMA pipeline: d

Default Phase calibration is ok

1 SUMMARY

1.6 Time Calibration:

Receiver Band 1 Phase ran.s. H-V Ampl.

Polar H Polar V | Mean Max. | Polar H Polar V

deg. deg. deg.  deg. 6 Y6

Base 01-02 [ 134.0 m) 27.4 27.3 -0.3 N 6.2 5.1
Base 01-03 [ 145.0 m) 27.0 27.0 5.0 v 6.0 5.3
Base 02-03 ( 32.0 m) 0.1 0.2 6.1 v 6.6 4.6
Base 01-04 ( 96.0 m) 20,0 20.7 5.0 v 57 5.0
Base 02-04 ( 66.0 m) 16.4 16.4 5.2 W 6.4 4.8
Base 03-04 ( 94.0 m) 21.6 21.7 -0.9 W 6.2 4.5
Base 01-05 [ 175.0 m) 31.1 31.1 1.9 v 59 5.1
Base (02-05 [ 144.0 m) 31.8 31.09 21 v 6.4 5.0
Base 03-05 [ 176.0 m) 348 340 -4.0 v 6.1 5.8
Base 04-05 ( 98.0 m) 26.7 26.7 -3.1 v 59 5.3
Base 01-06 [ 148.0 m) 26.3 26.1 3.5 v 5.7 4.9
Base 02-06 ( 96.0 m) 21.5 21.5 3.8 v 6.0 4.7
Base 03-06 [ 128.0 m) 26.6 26.5 -2.3 v 59 4.8
Base 04-06 ( 57.0 m) 14.3 14.6 -1.4 v 57 4.8
Base 05-06 ( 48.0 m) 15.7 15.6 1T N 57 5.1
Base 01-07 [ 32.0 m) 9.0 8.9 3.4 v 6.2 5.0
Base 02-07 [ 107.0 1m) 26.6 26.5 3.7 v 6.5 4.8
Base 03-07 [ 122.0 m) 7.8 27.8 -2.5 v 6.5 4.7
Base 04-07 ( 64.0 m) 12,3 18.3 -1.5 N 5.8 4.9
Base 05-07 [ 147.0 ) 32.8 32.9 1.5 W 6.1 4.9
Base 06-07 [ 116.0 m) 26.6 26.7 -0.1 W 5.7 4.7
Base 01-08 ( 64.0 m) 13.4 13.3 2.0 v 5.8 5.5
Base 02-08 ( 83.0 m) 224 22.5 2.3 v 6.7 4.6
Base 03-08 [ 104.0 1m) 24,8 25.0 -3.0 v 6.5 4.6
Base 04-08 ( 32.0 m) 13.1 13.2 -2.9 W 59 4.9
Base 05-08 [ 121.0 m) 318 3.7 0.1 v 6.1 5.9
Base 06-08 ( 86.0 m) 23.6 23.6 -1.5 v 6.0 4.8
Base 07-08 [ 32.0 m) T4 7.1 -1.4 v 6.1 4.8
Base 01-09 [ 131.0 m) 20.2 20.2 3.3 v 59 5.2
Base 02-09 ( 24.0 m) 8.0 &.0 3.6 W 6.8 5.4
Base 03-09 ( 56.0 m) 15.3 15.5 -2.5 v 6.4 5.0
Base 04-09 ( 49.0 m) 144 14.6 -1.6 v 6.2 5.1
Base 05-00 [ 120.0 m) 30.1 30.2 1.5 v 6.1 5.3
Base 06-00 ( 72.0 m) 12,3 18.4 -0.2 N 6.0 4.8
Base 07-09 [ 101.0 1m) 28.2 28.3 -0.1 v 6.4 5.0
Base 08-09 ( 73.0 m) 23.3 23.3 1.3 v 59 5.3
Base 01-10 [ 120.0 m) 26.4 26.2 1T v 53 5.5
Base 02-10 ( 62.0 m) 14.3 14.3 1.9 v 5.8 5.4
Base 03-10 ( 93.0 m) 20.8 20.8 -4.2 N 59 5.2
Base 04-10 ( 24.0 m) 7.0 &.0 -3.3 W 5.6 5.4
Base 05-10 ( 86.0 m) 25.9 25.9 -0.2 v 5.3 5.5
Base 06-10 ( 39.0 m) 11.9 12.1 -1.8 v 5.1 5.2
Base 07-10 ( 88.0 m) 25.2 25.0 -1.7 v 5.4 5.2
Base 058-10 ( 56.0 m) 20.0 20.0 -0.3 N 57 5.4
Base 09-10 ( 39.0 m) 0.8 9.8 -1.6 W 5.6 5.5
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Default Phase H & V calibration is NOT ok

Time Calibration:'

Receiver 3 Phase ran.y N-V Ampl.

Yolar H Poflar V| Mean QMax. | Polar H  Palar V

(e [deg.) | [deg gusbes (%) (%)

Base 12 | 39.0 m) 2.0 2.1 T v 11.2 1.4
Base 15 ( 101.0 m| 19.4 19.0 -1 v 9.3 9.1
Base 25 | 72.0 m) 3R 3RS -9 v 12.1 1.2
Base 11 [ TL.0 m) YA 0.0 -6 v 9.6 1158
Base 24 | 40.0 m) 214 215 -1, v 12.5 1.9
Base 31 | 32.0 m) 24.1 254 12.0 1.9
Base 15 | 48.0 m] 16.8 374 Ry 9.5
Base 25 | 26.0 m) 124 59.9 1R 16.1
Base 35 ( 135.0 m) 5.2 70.9 12.6 12.0
Base 45 ( 109.0 m| 52.1 6.1 15.0 15.7
Base 16 | 96.0 m| 17.6 17.3 10.3% 11.0
Base 26 | 62.0 m) A .1 1.5 148
Base 36 | 94.0 m) 19.9 50.1 10.6 1.5
Base 46 [ 73.0 m|) 3R4 IR6 14 1.7
Base 56 5.9 649.1 11.2 12.8
Base 17 g 3.2 .2 10.7 10.2
Base 27 [ 39.0 m) .9 6.1 1.7 1.1
Base 37 | 27.0 m| 17.7 17.7 108 10.4
Base 4T | 60.0 m) 3Ll 314 10.3 11.1
Base 57 ( 120.0 m| 16.5 3.6 1.8 13.1
Base 67 | 24.0 m) 16.1 15.7 ) ]9

' Phase calibration averaged on H- and V-phases
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Average polar solution is then used by
the pipeline
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NOEMA pipeline: data calibration

Amplitude calibration in time — how antenna efficiencies change on time - one
calibration per polar and sideband by default, but verify if calibrator is
polarized to average if needed (Soon we may average 2 polars by default)

e () « A spline fitting is used to identify best solution Scan Avg.

b
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am: seaed o Different possibilities are tried by the pipeline e
. 2l M. B
to find best solution &
15 s L L L W WS L . 3 a5 1 B Y B A . B 53 i ) WIS IS B i 8 L e . ik A L R L W WA ™ r;‘:'l
(= ZITS = amPe ot B = ambr e =
oz = =] = amfE [T = mmfE 3 o
Frog=. = wm =2 empE oot - = wfE 3
P | [ I NN N N N =T N AW N GEL] | | oEL1] Lol
18 By Fd F- 1® 0 = M 18 0 n 3 b} » n E S 18 By iz o
Serplituce (i) . Time Serpibasca (Rfdh . Term Anpltude (K] ve Tims Aempitucie (K] e Thow Jerplituce () e, Thme
i 18 Basskl 145 1 8 L W W B B e R e i s e M B b s B bt Calibration is
ol = L= g om i L Y L
e e 5 e s wa . made on H+V
L= = E =T [1o] o =
Ll [ L L I IR I T R I T I TR d t
e 18 i ko @ 18 -1 n F-3 ° R} 0 n b2 o 1= Y x M a Ve ra g e a a
derpiiuse CEAYD v, Thee Anpibds (] v Tive Aenpiiuse (KA v Tioe Srpbuse (g w. Thee
[T — - SO — s mommmeun s o meeee U — - because a
o —= LY = q = q = b= .
- E - EREE 3 g w E calibrator was
o —= am = = = E
Bl L] N Bl i3 Bl L found to be
w ki 4 Rl &0 n F- Rl - 2 4 k] o 24
sarpitusa (KA v Time Ampitide (KA v Time Ampitue (AN . Time devpituss (/) e, Tme .
e . s st a0 s s . polarized
o e o e 3 o =] —
nee 3 umz_ = — 2 _%
o = e - = o = om =
oEL1 [ =TI I T A =T N R R pEL Lo Lyl
m Ty aa 4 bl an E Ll hL) k] 2 4 i 30 a3z 4
At (KA T T Anpitads (K] ve. Time Amptce (04 v Tine Arpitce (/) v, Tme
P11 St 1131 8 e - P 9 B 13 10 4 80 1 e eito s oW o 78 B 5 0 A BT B e R NN W 3 e 0 s 0 S =
[ [ T
= E g 5 z - £
s = mmE =5 wmE = s = == ERLLIS b=
ez = amE 3 emfE 5 s = = = =
o = wgE g enfE =l = oo = wnfE -
b 11 111 | 111 | 111 dzl 1 I 111 | 111 I 111 _| 1 I | | 111 I | n_l 1 111 | 111 | 111 o 11 I 111 | 111 I 111 dzl 1 I 111 | 111 I 111
T = = = = o = ™ T = = Y w = = P T = = = = o = ™
Arpitue (KA W Time hergituce (/s w. Tima Ampibade (il v Time Ampitude (KA v Ties Arpituce (K . Time hmpuce (Klhd v, Tima
et b1 v i s - e tn s 3 1 1 0 - . e 0 s i R e it b1 v e o . it s i -
T o and no o
oo wosfEm 7 = omE® ) nos - ol g e
ez oo £ = em oz L =T
ozl o - = em Qo oo =
8 11 | 111 | 111 | 111 a=| 1 I 111 | 111 I 111 saELL I | | 111 I | ] 11 | 111 | 111 | 111 Fl 11 I 111 | 111 I 111 & 11 I 111 | 111 I 111
18 . ) ] ] 30 i ™ 8 30 ) H i B = B 8 r [T B @ 30 i ™
rplica (KA . Tima drpituda (ldyh w. Tima Ampituda (Kolly] v Tima dmptuce () v Tima ferpliuca (kA v Time drpiuda (efyh w. Tima

61



ata calibration

NOEMA pipeline: d
| |

Amplitude calibration in time — how antenna efficiencies change on time - one
calibration per polar and sideband by default, but verify if calibrator is
polarized to average if needed (Soon we may average 2 polars by default)

RE FriA) « A spline fitting is used to identify best solution

Scan Avg, ba
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- - O
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IOEMA pipeline: data calibration

- <GREG 0 e
B Er) CLIC — 20~JAN-2009 02:24:42 — ccarrizo@bureSt  N11WOSWOBNO7 50q—E0]
m: Sealed RBS6 COS4R B4.527GHz B1 03(320,320,320,320)V Q3(320,320,320,320)H
Ph: Rel(A] Atm (111 4508 P CORR)—(1167 5370 P CORR) 05-SEP—2007 04a7—15:51 H pOIa r
Hom, 07 -02 PolH ISR Ban, 01-03 Psl.H WsH
w L b Bas. 12 LO1 LOZ LO3 LO4 LSB Bas. 13 LO1 LOZ LO3 LO4 LSB
T = T T == T
o Ll T e ] 00 e et T ]
Elr] a1 003 A )
002 3 oo 1
L1 8
0o 3
a - oE L I | o | I
i - i e - : rottts 00 . ra : U
Bas. 23 L0O1 LOZ LO3 LO4 LSE Bas. 14 LO1 LOZ LO3 LO4 LSB
Ban, 02-05 Pal.H USH Bag. 03—05 PolH ushs Boas, $4-05 Pal.H [1: ] T s ey T T T T
oosf] B 5 008 ] L A U Tt
i3 b oosf 3
m ey 0.02 - 0.02 & E
an oA oo E
ol L 1 L oL I L
war E b s 10 15 s 10 15
ab L3

it s . T T e w " i) m 0 Extreme example of separated H and V

o AT T T ERTT AT AT i e e Amplitude Calibration with a polarized
- o - calibrator
Usual example of separated H and V WL ] e T e

o3| 3

Amplitude Calibration with a polarized E—

001 F E
ol L L el

calibrator T et " © etV polar
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A variable exists in widgets to change the T

e o=
008 - Tt et -3
003 )

behavior and merge both polars

00

”;w w " |||% Below polarizations are averaged to

sl 4 0 st 0 . 10 il perform the Amplitude Calibration
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NOEMA data calibration with the Pipeline

Project TINTSVOT Data File 20-sep-2018—-tintsv97
Observed on 20-SEP-2018 Configuration 10D
(N17TW08W12N05E10E04N13N09W05N02)

CALIBRATION:

Antomatic calibration report by CLIC @ x_calib

re p O rt fl rSt p a g e Septermnber 20, 2018
Sean mnge: 0 to 10000 Tioceiver 3
Use phase correction: YES (22GHz)
Minimum quality: AVERAGE Bandpass: Excellent
Aunto. flag procedure: YES (0 scans) :;héfs‘*’ HOR COI’-‘::ECt
WVR interference check: NO eeing : 0.27 . :
Aweraged polarization mode Seeing VER: 0.27" Ca I | b ratl on
Sfor amplitude calibration: YES Amplitude: Good

quality

1 Summary

1.1 Calibrators

Name Flux (Jy) @209.8 GHz Calibration Am pl Itu d S
3084 14.56  Computed RF Calibration
—/wé 0.51  Pized (model = 0.51)
i i 273 11.89  Computed
Fl ux Ca | I b ra t I O n 1418+548 2.54  Compuated phase/amp (detected polarization)
MWC349 1.81 Fized (model = 1.81)

1.2 Efficiencies

Antenna 1 (A 1 25.5  Jv/K
Autenna 2 (A 2 288 Jyv/K
Auntenna 3 (A 3 251 Jv/K
Antenna 4 (A 4 238 Jv/K

)
)
g
Antenna 5 (A 5) 241 Jv/K
)
)
)
)

Auntenna 6 (A 6 240 Jv/K
Antenna 7 (A 7 26.8  Jv/K
Antenna 8 (A 8 243 Jyv/K
Antenna 9 (A 9 248 Jyv/K

Antenna 10 (A10)  23.8  Jy/K

1.3 Observed Source(s)

IC10-B11l was observed for Hour Angles from -5.8 to -4.3 h
for a total of 1.1 h (90 scans)

1



NOEMA pipeline: check Observing Conditions



Aimed to

« 1) identify possible problems that could condition the data
reduction,

« 2) prevent that those are reproduced in future observations
(for AoDs)

The analysis of 'Observing Conditions’ can influence the calibration
=== executed before Calibration (reported after calibration)



1 SUMMARY

t location
nit | width  resclution IF1 Rest Sk Polar  Sideband  PolyFiX
Baseband
MHz MHz GHz
L25 64 0.08 8704 01.206 H UsB HUO
L26 192 0.06 0472 01.074 H UsB HUO
Lav 64 0.08 0954 02,436 H UsB HUO
L28 192 0.06 10624 93.126 H UsB HUO
L29 128 0.06 11360 03.862 H UsB HUO
L30 192 0.06 10432 72071 v LSB VLO
L3l 128 0.06 10080 72423 Ay LB VLO
L3z 320 0.08 0664 v LSB VLO
L33 128 0.06 BO28 v LSB VLO
L34 64 0.08 8354 v LSB VLO
L35 128 0.06 8032 v LSB VLO
L36 4458 0.06 G208 Ay LB VLI
L37 128 0.06 5408 v LSB VLI

It shows the spectral config,

spectral windows definitions as

they are in data
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Figure: PolyFiX Correlator configuration

Plots are created to visualize:

Observed sequence (calibrators and sources)
Flagged data by the real-time software
Weather conditions

Antenna movements

Tracking errors

Pointing errors

Stability of the correlator

Power at the correlator entry

Stability of calibration data

Derived receiver Trec and sideband rejection
Stability of the receiver

Receiver power exit

Sky total power

Derived and used Tsys

Derived water vapor amount

Monitoring of WVR performance

Monitoring of cable phase correction
Monitoring of delay presence

Monitoring of instrumental phase drift (need
for baseline model?)

Monitoring of amplitude differences between
different correlator units



Plots are created to visualize:

Observed sequence (calibrators and
sources)

Flagged data by the real-time software
Weather conditions

Antenna movements

Tracking errors

Pointing errors

Stability of the correlator

Power at the correlator entry

Stability of calibration data

Derived receiver Trec, and SB rejection
Stability of the receiver

Receiver power exit

Sky total power

Derived and used Tsys

Derived water vapor estimate
Monitoring of WVR performance
Monitoring of cable phase correction
Monitoring of delay presence
Monitoring of instrumental phase drift
(need for baseline model?)

Monitoring of amplitude differences
between different correlator units

Only experienced astronomers can
interpret those plots, but they can
be very important to understand

We want to keep this visualization
for every project and user, to be
able to judge data quality and
characteristics. AoD notes and L.C.
are helping normal users.

In the mid-term, to reduce pipeline
time, we plan to remove the
creation of those plots in Grenoble,
and copy them from Bure.
Architectural changes should then
happen because pipelines extract
information from some of them
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pipeline: check Observing Conditions

Few examples:

Real-time flags Tsys along the track

1 SUMMARY - Trec in the IF 23

1 SUMMARY

1.27 System Temperature vs Time for Basebands in USB

1.6 Elevation and AZimuth vs Time. Presence of Flagged Data B Uhsal, CUIC — 21-SEP—2018 D0:24:41 — NOOWOBW 1 2NO2E 1 0WOEN 1 INOSES 1001117 Seon Avg.
R Uncal ctic — 1600218 707852 — oanmOs coen py 119 Receiver Temperatures vs IF Frequency o A (18 1502 PSFSL‘LL}%DZ( hézo;pglgg? gac%%cgb-goelsﬁ (Lo‘ug(gz 14083 FHYSICAL ot
ncal ~ 15556p- eon v : Aba = 1408
e A S1EALD01 NaiaNZDR 72.600GHz B1 200 Q0) IS CAL snet
o b o 5288 £ G| S B G900 15 1h20-05.30 o AL W el 1 s s oo s oo s o A
ANT. FIAGS SHADOW COi.LOH TSYS,POINT,REDL Ph Abs. (13 5292 P CALD-( 13 5292 P CALl) 15-SEP-2018 19:42-18:42 Art. 07 Bossband HUI usz Ant. O Basebard HUO  LISH Ant. 01 Bosebord VUI Ant. 01 Baseband WUO usE
. - k ) : ) =
PhysAnt. 1 — Band 1 — PREF A °7F Prysant, 12 Band 1= paldi-§ 57505 €12 I I I pEY ‘
LEUEe o i PR g Re wgg,”‘“. e 1§§‘H.‘.‘ B = E
o ol 0 A @ I : s : : . 3 :
T #1 20 20 F ) 1 N o e . e - -
[ [
¥ o ¥ o C Ant. 02 Baseband HUI usa Ant. 32 Basebond HUS  LISH Ant. 02 Bosebond WUI use Ant. B2 Bosebond WUG usg
o / sl Pant. $P0%ang #0008, 'A000 PRF0ant. $%%and §000010, 9000 T T T mELT T
r"j 100 e T T 100 T T T
x L 100 = 4 F 80 80 E ™
T T ok A T BT sole 80 1 LT o ; ; 60 = E -
o 5 o 5 0 s o s 490 % : : | i L
Azimuth(ent) ve. Time Elevation{ont.) vs. Time Azimutn(ont) ve. Time Elevotion(ant.) vs. Time o a Bl L Ll L - LI} -
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/ e Fie / F 9 e : : : 199 : T . -
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o 5 5 0 5 [ 5 2 20 F i
) ve. Time L) ve. Time Azimuth{ant) ve. Time Elevation(ant) ws. Time L L 1 L 0L L L L
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" . e s 0pT : : 199 £ : : ——
E E £ i oo ol A
100 E = E + b 3 28 - :
Eie f E s f so [ . . . 9 EL | . | : =E
0= Fa 1 F ARPant. $P%ang §090hq o, 1AC0C BRORant. 3% ang 00019000 ® E
. . o 190 e T T 100 £ T T T e -
I BTl a WE ] ] i
B ‘\.H‘If-zoa.."\.u‘l—i Bl I ) - I AN Bt P o 44 H - #rt. 96 Bowbord HUI__US3
) 5 5 P 5 P 5 2 20 E : ; DR R
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100 Q E
T T T T T T T
- - - - 8D 0 E
ERTT FEFTHIEEREY o SERTTEeTEE Y B B ; .
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From the plot we identified a deicing problem
Technitians intervened following this track



NOEMA pipeline: Visibility Assessment



Evaluation of the data quality in the UV plane by checking the
calibrated visibilities on calibrators

Data worse than pre-defined quality limits are flagged. Limits are
defined for phase, amplitudes, pointing, focus, tracking quality

Criteria are different for Detection and Mapping projects
o Detection : based on phase rms
o Mapping : phase rms is weighted by baselines, so that visibilities are
flagged if they introduced relevant mistakes compared to the aimed
resolution (a “seeing” criteria is defined)

Don’t hesitate to adapt the default parameters to the needs of
your project. Pipeline default is too restrictive

The best choice depends on the amount of data you have, and the
aims of the project

A detailed report is created by the pipeline



NOEMA pipeline: Visibility Assessment

Project LI4EG004

Observed on 21-MAR-2016

Automatic Visibility Quality Assessment Report

Project type:

Seeing limit:
Amplitude loss:
Pointing error:
Focus error:
Tracking error:

Configuration(s):

by CLIC & x_visi
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NOEMA pipeline: Visibility Assessment
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NOEMA pipeline: Visibility Assessment
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NOEMA pipeline calibration done



Usual practice 1:

1) Check AoD notes

2) Run the pipeline

3) Look at the pipeline report
4) Create tables

Usual practice 2:

4) Introduce some correction
according to AoD notes or
L.C. advice

5) Create tables

Usual practice 3:

5) Recalibrate some step with
widgets

6) Create tables

Usual practice 4:

If several tracks, we may
verify the flux calibration
consistency between tracks



If we are not happy with pipeline calibration, we can
repeat it partially or entirely from the same hpb file
(this overwrites previous calibration)

Certain rules are to be followed however



With widgets we can partially or entirely repeat the calibration of

our project

SIC Window GREG Demos Help

Open raw data file

First look

Standard calibration
Data essment

Write a UV Table

Self-cal on point source
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The Standard Calibration widget uses a logic similar to that of the pipeline
(same scripts), widgets giving to the user the possibility of interact.

@pipeline often uses more advanced solutions

Step by step, interacting by hand with
semi-pipeline approach

SELECT

Stajylard cdibratioflgfackage ¥ér NGR

AUTOFLAG PHCOR RF PHASE FLUX AMPL.

Use previous settings ? ¥ Yes

PRINT

File name |/SOG/project/w15a0001/29-mar-2016-w15a0001.hpb

x

v

|| File

First and last scan |0 10000

RECEIVER BAND = 1

Help

Go

Close

: executes the entire data
calibration like the pipeline
does
(without the analysis of
observing conditions)



| Standard calibration package for NGR X

SELECT AUTOFLAG PHCOR RF PHASE FLUX AMPL. PRINT v

Use previous settings ? ¥ Yes

File name |/SOG/project/w15a0001/29-mar-2016-w15a0001.hpb | File

First and last scan |0 10000 |

N RECEIVER BAND = 1

ir Heip i Go Close

« Click on Select at first
« Click on the Calibration Step to repeat

« Go one by one through all the following steps
(from left to right, for example if we repeat the flux calibration,
then we must repeat amplitude and print to save the new report)




| Standard calibration package for NGR X

SELECT AUTOFLAG PHCOR RF PHASE FLUX AMPL. PRINT v

Use previous settings ? ¥ Yes

File name |/SOG/project/w15a0001/29-mar-2016-w15a0001.hpb | File

First and last scan |0 10000 |

N RECEIVER BAND = 1

i Help i Go Close

« Create a new hpb without those, or erase the corrupted data
in the previous hpb file (ex: find /scan #, store quality 9)

« Launch the “Pipeline” on the same track, or click on GO in the
Standard Calibration



Widgets: to introduce a global correction

Into the hpb (ex: baseline model)
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Example of phases affected by a “baseline” problem.

The separation of phases between two close calibrators and the large phase drifts are
characteristics of a wrong baseline model. The position of the antennas must be re-determined
This is an usual problem following a change of configuration until a new baseline model is
obtained
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« Introduce the new baseline model in the hpb (in CLIC,
following instructions of AoD or L.C.)

« Launch again the “Pipeline” on the same hpb file (no need of
widgets if no other iteration is needed by hand)

CiIVow WUITVIULWLUT O Ul LUl 14Ul 3\4 l-lllu.)b CUTTITLD Ul W GiITUT UWlLGTl TouIvwo U O vV UIIB MUuowllliw 111vuwl.

The position of the antennas must be re-determined
Usual problem following a change of configuration until a new baseline model is obtained
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SELECT

Use previous settings ? ¥ Yes

Standard calibration package for NGR X

AUTOFLAG PHCOR RF PHASE FLUX AMPL. PRINT v

File name |/SOG/project/w15a0001/29-mar-2016-w15a0001.hpb | File

First and last scan |0 10000 |

RECEIVER BAND = 1

Help

Go Close

Repeat @pipeline
or
GO in Standard Calibration widget

Examples, if changes in the:

Choice of Rf calibrator

Choice of flux calibrator
Choice of phase calibrator
Change in the average of
polarizations during calibration



widgets: Visibility Assessment

Always evaluate the need/reasons for flagging following the
Pipeline

|I-- Data quality assessment
Gl ABORT | HELP |
Check Now| Edit| rpplyf  Pipeline is very restrictive for many

projects (particularly for mapping
projects, where a good UV-coverage is
needed)

File name homesccarrizo/ME-jan—-2008-rob? ,hpb

Feceiver band 1

Project type |Detectiun Ehuicesl

- Detection

« With the widget, a report is created,

Detection: max phaze RMS (deg) |40 Happing .
and proposed flags can then be applied

Mapping: max seeing (arcs) | 1.5

Max amplitude loss () |2

Max pointing correction (% FOW) | 3G

Max focus correction (¥ Lambda) | 3G

Max tracking RMS (% FOV) | 1c




advice

If the pipeline is running :

do not stop it, or exit CLIC if you did it




The pipeline is a project in continuous evolution, getting
adapted to new findings or changes

With the arrival of new antennas (baselines from 45 to
66), a new data visualization may be implemented

Many other optimizations are also foreseen in the years to
come (example: integral flux consistency check for a
project)

A new architecture, likely different between Bure and
Grenoble, will have to be defined



ADDITIONAL INFORMATION:



If several tracks :

Check the flux-calibration
consistency




Maime

2013+370
MWC349
14184548
J1435+499
22304114

MName

3C279
1418+5486
J1439+499
3C484 .3
MWC349

Name

3C345
MWC349
1418+5486
J1439+499

Name

3C4k4 .3
MWC348
1418+546
J1439+499

Flax (Jy) @152.8 GHz in LSB

2.35
1.50
0.77
.25

B.04

Flux (Jy) @152.8 GHz in LSB

501
0.78
(.20
7.08
1.50

Flux (Jy) @152.8 GHz in LSB

3.28
1.50
0.72
0.24

Flux (Jy) @152.8 GHz in LSB

0.79
1.50
0.G6
0.24

Computed

Fized (model = 1.5)

Computed
Computed
Computed

Clamputed
Clomputed
Computed
Computed

Fized (model = 1.5)

Computed

Fized (model = 1.5)

Computed
Clomputed

Computed

Fized (model = 1.5)

Clomputed
Clomputed

T Y
(-calibratiol

Observed on 08-JUL-2018

Calibration

phase /amp
phase /amp

RF
Observed on 09-JUL-2018

Clalibration
RF

phase/amp
phase/amp

Observed on 10-JUL-2018
Calibration

RF

phase/amp
phase/amp

Observed on 27-JUL-2018
Calibration

RF

phase/amp
phase/amp

=

Four different tracks: it is
important to check the
flux calibration
consistency

We extract the derived
flux for each calibrator
from the first page of the
calibration report



I I8 T R T

MWC349 1.5 F 1.5 F 1.5 F 15 F
1418+546 077 7 078 3 072 T 066
11439+499 025 < 026 » 024 0.24
3C454.3 - 7.68 - 9.79
3C345 - - 3.28 -
3C279 - 8.01 ] _
2013+370 2.28 - - -
2230+114 5.04 - - -

5 other calibrators (3C454.3, 3C345, 3C279, etc) were observed
in some tracks. We have regular monitorings of their fluxes,
which could be used if we want to make some checks, but our
flux-calibration accuracy would not be very high

The antenna efficiency values (or Jy/K factors) shown in the 1st
page of calibration are related to the obtained fluxes. Checking
those efficiencies (according to weather conditions) can only help
to double-check flux consistency in case of doubts - this
evaluation should only be made by experts (SOG)

= simpler interpretation
The flux of calibrators is known to change,
but it should change less in short time
scales

Our reference calibrator is marked in
, which was fixed (F) for every track

In red the phase calibrators are shown; if
dates are close, we can check how
estimated fluxes change in time to detect a
possible common patterns

If MWC349 or LKHa101 would not be, those
checks could help to fix a flux for the phase
calibrators

In 09/07 track we can doubt if this
common flux increase for phase calibrators
is true. If we can identify in the data of
MWC349 in 09/07 an explanation for a
wrong estimate based on MWC349, we
could fix the flux of a phase calibrator
(likely the brightest and stable enough;
check with SOG).

This is important if differences > 10%

Identify between all tracks those with more
reliable flux calibration, i.e. better
acquisitions, constant and reliable
efficiencies and phase rms between
MWC349/LKHa101 and phase calibrators




-

vl L - - PR
Check the flu (AliOf COTNSISLElNC
Identify between all tracks those with more
- 08/07 09/07 10/07 27/07 reliable flux calibration, for instance
MWC 1.5F Ignored 15F 15F © better acquisitions, =
« constant or reliable efficiencies
(considering time changes),
1418+546 0.77 ? 0.75F E 0.72 E 0.66 * phase rms consistency between different
used calibrators
J1439+499 0.25 0.25 E 0.24 0.24
After checking the track in 09/07, the
3C454.3 = 7.38 = 9.79 acquisitions on MWC349 were not
considered to be very representative of the
3C345 _ _ 3.28 _ conditions of the track (higher phase noise,
increased decorrelation).
It was so decided to fix the flux of
3C279 ) 7.70 ) ) 14184546 (the strongest) to an
interpolated value between both
2013+370 2.28 - - - surrounding days.
The calibrations on 08/07 and 10/07 were
2230+114 5.04 - - = identified to be very good.
This change is also consistent with the
values monitored for other calibrators in
We repeat the table (to be checked with SOG)
with widgets
this flux We may have corrected for a possible error
calibration of ~ 4% in our relative flux calibration
between tracks
If you are not an expert, avoid introducing
big changes without SOG support




Widgets: data calibration

Some more explanations about
the use of widgets...
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The Standard Calibration widget uses a logic similar to that of the pipeline
(same scripts), widgets giving to the user the possibility of interact.

@pipeline often uses more advanced solutions

Step by step, interacting by hand with
semi-pipeline approach

SELECT

Stajylard cdibratioflgfackage ¥ér NGR

AUTOFLAG PHCOR RF PHASE FLUX AMPL.

Use previous settings ? ¥ Yes

PRINT

File name |/SOG/project/w15a0001/29-mar-2016-w15a0001.hpb

x

v

|| File

First and last scan |0 10000

RECEIVER BAND = 1

Help

Go

Close

: executes the entire data
calibration like the pipeline
does
(without the analysis of
observing conditions)



|

Standard calibration package for NGR X

SELECT AUTOFLAG PHCOR RF PHASE FLUX AMPL. PRINT v

Use previous settings ? ¥ Yes

File name |/SOG/project/w15a0001/29—mar—2016-w15a0001.hpb | File

First and last scan |0 10000 |

N RECEIVER BAND = 1

Help | Go Close

to define needed variables at start, identify all calibrators, diff
tuning ranges, and adopt previous settings if applicable.

Attention to messages in the prompt !!
Different variables to change the calibration default
(“do_atm”, “phcal”, “band_source”, “do_avpha”, “do_avpol”)




Widgets

'D Standard calibration package for NGH

SELECT AUTOFLAG PHCOR RF PHASE FLUX

Use previous settings ? Yes

File name {/SOG/project/w 15a0001/29-mar-2016-w15a000]]

First and last scan [0 10000

RECEIVER BAND = 1

o

SELECT: to define needed van
tuning ranges, and adopt previ

Atmospheric phase correction is applied according to
the PHCOR evaluation

After SELECT you can disable it with:
Phases are Degrees Continuous 10

The minimum quality required for data selection is
AVERAGE. After SELECT you can change it with:

let min qual "quality flag"

If no phase calibrator is found to be polarized, average

polarization mode is not sel litude calibration
let do avpo

You can also change it with; yes
After a first phase calibration, the pipeline script may change the
default phase calibration tg i age polarization mode
You can also change it with: let do_avpha Jyes

You can decide on the way to calibrate the phases and amplitudes

of the FLUX and RF calibrators by introducing their names in the
variable PHCAL (with 'let phcal "*"') and clicking again on SELECT
This is important if the phases of the data obtained with H and V

receivers are different (see last plots of the "FirstLook" report)

let do atm

Building the flux list...

I-LISTE,[3106] Source # 1 3C84 7 Observations
I-LISTE,[3106] Source # 2 LKHA101 11 Observations
I-LISTE,[3106] Source # 3 1222+216 50 Observations
Source 1 3C84 Fluxes 0.00 0.00 12.96 0.00 Jy
Source 2 LKHA101 Fluxes 0.00 0.00 0.65 0.00 Jy
Source 3 1222+216 Fluxes 0.00 0.00 0.97 0.00 Jy
I-LISTE,[3530] Source # 1 3C84 7 Observations
I-LISTE,[3530] Source # 2 LKHA101 11 Observations
I-LISTE,[3530] Source # 3 1222+216 50 Observations

Attention to messages in the p

Different variables to chan

Recommended bandpass calibrator 3C84 in scan range 1
Selected bandpass calibrator 3C84 in scan range 1

(“do_atm”, “phcal”, “band |

Selecting calibrators for phase and amplitude calibration...
Sources :

I-LISTE,[3103] Source # 1 NC. 300 Observations
Calibrators :
I-LISTE,[3524] Source # 1 1222+216 42 Observations

The recommended calibrator 1s 1222+216
which has been adopted for phase and amplitude calibration

USB tuning for receiver 3

CLIC> []



| Standard calibration package for NGR X

SELECT AUTOFLAG PHCOR RF PHASE FLUX AMPL. PRINT v

Use previous settings ? ¥ Yes

File name |/SOG/project/w15a0001/29-mar-2016-w15a0001.hpb | File

First and last scan |0 10000 |

N RECEIVER BAND = 1

ir Help i Go Close

Verify in a database if known problems exist in the project
and if other features are identified (source not surrounded by
calibrators, spectral config change, presence of parasites, etc)



S. data

AUTOFLA

project and if other features are identified
calibrators, spectral config change, presejf ...

Verify in a database if knowl= %«

calibration
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1.4 Calibration warnings:

! Spurious lines of unknown origin are detected in:

! Ant Nar/Wid I_F freq SKY freq IF1 freq IF2 freq IF3 freq
! # cor_unit MHz MHz MHz MHz MHz
6 W 2 2868.16  134411.69 5231.84 2868.16  2868.16
6 W 2 2870.12 134413.64 5229.88 2870.12 2870.12

Possible spurious signals are identified

6 W 2 2870.12 134413.64 5229.
6 W 2 2872.07 134415.69  5227.
6 W 2 2874.02 134417.656  522b.
3 W 4 2221.68 131966.20 7678.
3 W 4 2223.63 131967.16  7676.
1
! Also,

! & 4500MHz IF1 freqs (at ~
! from those (eg.

some known spurious lines triggered by the IF processor exist at 6300
133343.19 & 135143.19MHz), and sometimes at 400MHz
at 6700MHZ IF1 freq [™ 132943.18 MHz in the sky] for Ph.Ant 5)
NO spurious signals are identified in the average CORRELATIONS ON SOURCE.
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AUTOFLA
project and
surround
parasites

RF:
Am:
Ph:

Bas.

! et 80

=: Verify i
if other ||

1

37L10

L=

ta calibration

Spurious signals are identified in the average CORRELATIONS 0N SOURCE.
Lines falling at the parasites frequencies should be carefully checked.
! Parasite search ONLY in WIDEX unitz (may be seen in other subbands)

(Upper) AMPLITUDE vs FREQUENCY for all correlations on source
(Lower) ANPLITUDE vs LOrate ("TIME) selecting a window to isolate
the channel identified as spurious.

IWIDEX CHAN 1IF1 freq SKY freq AMPvsFREQ S/N AMPvsLORATE S/N  LO_RATE(MAX)
! MHz MHz # found #found
LO9L10 179 5751.37 138748.81 4 24 12 269 0.00

Output diagnostic plots for the first parasite in this list are shown in the next page:

©ampalh 0o W %L
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Widgets: data calibration

Spurious signals are identified in the average CORRELATIONS 0N SOURCE.
. .| Lines falling at the parasites frequencies should be carefully checked.
a Ufr Q r | y i Q : Ve r|fy || ! Parasite search ONLY in WIDEX unitz (may be seen in other subbands)

. . IWIDEX CHAN 1IF1 freq SKY freq AMNPvsFREQ S/N AMPvsLORATE &/N  LO_RATE(MAX)
project and if other | iz Wiz # found #£ ound

. LO9L10 179 5751.37 138748.81 4 24 12 269 0.00

SU rrOU nd Output diagnostic plots for the first parasite in this list are shown in the next page:
parasites

RF: (Upper) AMPLITUDE v= FREQUENCY for all correlations on source
Am:  Abs. 140 (Lower) AMPLITUDE v= LOrate ("TIME) selecting a window to isolate
Ph: Abs. Atm. the channel identified as spurious.

Bas. 121009 LS8 Bos. 12010 557 Bas. 13L10 K3

3

e Hae
Bas. 15110  LSB

Pumaligo % it ation ¥ o2
Bas, 14L10  LSB Bos, 24109  LSB

c BR2EE

Bas, 45L09 LS8

TTT[TTTITTIrTT
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faae 10 . LD e
Bax 48 L10 Lsg
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Very difficult to detect without a
sophisticated script
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| Standard calibration package for NGR X

SELECT AUTOFLAG PHCOR RF PHASE FLUX AMPL. PRINT v

Use previous settings ? ¥ Yes

File name |/SOG/project/w15a0001/29-mar-2016-w15a0001.hpb | File

First and last scan |0 10000 |

N RECEIVER BAND = 1

ir Help i Go Close

Verify the quality of the WVR correction

Also, a polarization assessment is made for the phase calibrators, which
will determine the mode for the Amplitude calibration



Widgets: data calibration

CLIC>

g I-CLIC SET,[3038] Polarization mode: BOTH
| Standard calibration package for NGd Selected data quality is 8 (Worst)

I-CLIC MASK, [3530] Masked - Ant 1: SATURATI SHADOW, Ant 2: SATURATI SHADOW, Ant

SELECT R AUTEELAG R RHERE il Rl SLLS I-CLIC MASK,[3530] 5: SATURATI SHADOW, Ant 6: SATURATI SHADOW, Ant 7: SATURATI !
I- STORE CORRECTION, [3530] Using 0.050 as a fraction of amplitude for threshold
Use previous settings ? ¥ Yes I-CLIC MASK [3524] Masked - no flags

File name [/SOG/projecth15a0001/29-mar—2016—w15a0001 Real-time atmOSDherlc phase correction

Scans 3050 to 3050 : phase correction disabled (ant 1 2 3)
First and last scan [0 10000 Scans 3051 to 3051 : phase correction disabled (ant 2 5 6 7)
Scans 3052 to 3052 : phase correction disabled (ant 1 2 3 4)
~ RECEIVER BAND = 1 Scans 3054 to 3054 : phase correction disabled (ant 1 2 3 4 6 7)
Scans 3055 to 3055 : phase correction disabled (ant 6 7)
Scans 3056 to 3056 : phase correction disabled (ant 2 3 4 6 7)
Scans 3066 to 3066 : phase correction disabled (ant 2 7)
Scans 3069 to 3069 : phase correction disabled (ant 2 3 7)
- Scans 3100 to 3100 : phase correction disabled (ant 1 2 3)
Scans 3106 to 3111 : phase correction disabled (ant 1 2 3)
Scans 3112 to 3112 : phase correction disabled (ant 1 2 3 6 7)
. . Scans 3113 to 3135 : phase correction disabled (ant 1 2 3 4 6 7)
PHCOR: Ver|fy the qua“ty Of th‘Scans 3139 to 3139 : phase correct]:.on d]}sabled (ant 126 7)
Scans 3140 to 3140 : phase correction disabled (ant 2 3 4 6 7)

Scans 3530 to 3530 : phase correction disabled (ant 2 7)

Ant. 1: real-time phase correction based on 22 GHz WVR
AISO’ a pOIar|Zat|On assessment Ant. 2: real-time phase correction based on 22 GHz WVR
W|” determ|ne the mode for the Ant. 3: real-time phase correction based on 22 GHz WVR

Ant. 4: real-time phase correction based on 22 GHz WVR ]

Ant. 5: real-time phase correction based on 22 GHz WVR

Ant. 6: real-time phase correction based on 22 GHz WVR

Ant. 7: real-time phase correction based on 22 GHz WVR

Checking for interference in WVR channels ...

Y axis : DH_WVR1 (CTS) , ¥ to *

Y axis : DH WVR2 (CTS) , ¥ to *

Y axis : DH WVR3 (CTS) o * to *

All antennas selected:

Logical | Physical | Station | X Offset | Y Offset | Z Offset /99
1 | 1 | E04 | -0.000000 | 0.000000 | 0.000000
2 | 2 | NO2 | -0.000692 | -0.001628 | 0.001929
3 | 3 | N1l | 0.001134 | 0.001636 | -0.000213
4 | 4 | NO7 | 0.001731 | -0.000648 | -0.000923
5 | 5 | E10 | 0.001597 | 0.002325 | 0.001269
6 | 6 | vio8 | 0.601015 | 0.001247 | -0.002045
7 | 7. | ¥io5 | 0.000740 | 0.001418 | -0.000059
® in 364 scans



Widgets: data calibration

PHCOR: Verify the quality of the WVR correction

. . RF:  Uncal. CLIC — 22—MAR-2016 04:37:25 — oper E18E04N46N20E24W23W05 78
Also, a polarization asg Ay L14f(-ZGOO4 CO43R 209.8)24EEH2 B3 03(320,320,)320,320)v 03(320,320,320,320)H
. . : . 122 5425 P CORR)—( 853 6045 P CORR) 21—-MAR—2016 20:29—-04:10
will determine the mod DOP.1: 4% DOP.2: 3.4% DOP.3: 3.7% DOP.4: 4% DOP.5: 2.8% DOP.6: 34
et 4 H polar L8 P V polat 128 Ant. 1 H+V Lsg Ant. 1 V=H)/EV+HYIS" |en
g - "oy *?3 E Y
R TR W e oA et P PR Pl D B e
* T — ] - - ’ - . - JUGL > .
i 2 H polar L5 st 2 V polar 128 Ant. 2 H+VY L5 Ant. 2 (V'H)7(V*H)1 0 s
; a1} 3 TT "l.l!l:l LI Ial; "‘: ;'1 E:
wE se "Tgte] e
“HEH TN ANTE N o Y :
"A-—asu-u., L —
At 3 H+Y LS8 3
FayTTe 3
9 :

U x
s H polor B Aat, 5 V¥ polor 158
el " - - «vSis P
2 s .
i HULEEW e -
et T OPTR IEOPET R Wby 1 BpTe 0t
-‘*300"&'— ¥ 4*01‘--.‘. 4
oo H polar e xat, 4 V polar \s8

E:"L;%v[llll‘rv

L28

[ N WL W
4---‘-»-"‘

~ hevn i
Ant. & (V—H)/(V+H)T 1




Widgets: data calibration

PHCOR: Verify the quality of the WVR correction

. . RF:  Uncal. CLIC — 22—MAR—2016 04:37:25 — oper E18EO4N46N20E24W23W05 78
A|SO, a polarlzatlon as§ Ay L14f(-ZG004 CO43R 209.85'24?Hz B3 03(320,320,)320,320)v 03(320,320,320,320)H
. . : - W, 122 5425 P CORR)—( 853 6045 P CORR) 21—MAR—2016 20:29—04:10
will determine the mod DOP.1: 4% DOP.2: 3.4% DOP.3: 3.7% DOP.4: 4% DOP.5: 2.8% DOP.6: 37

et 1 H polet L8 b 1 V polar s Ant. 1 H+V Lsg Ant. 1 (V=H)/EV+H03" |en
3 g .? :
el v \Q ’/
I [ - B :4'l"‘l"‘./‘"1
188 At 2 *ﬁ:\fh" 58 Mt.z(Vt-H.)7&+-ﬁ)T0° Lsa
A :vv" ll'l!lilll": y’] e
= = - :1 2 8 . '
This will define the strategy for
amplitude calibration
(averaging polars or not) :
Y puRa J
e 5 i 4
. V polar 158

| 1y
™ e 8] . v $ = ® - e b = Bonounm
a7 Vpolur us6 H 5 H)/t
%lllnlnlnnnl‘lll‘%
. .’

Nopide 55 . Hor Sl
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Standard calibration package for NGR X

SELECT AUTOFLAG PHCOR RF PHASE FLUX AMPL. PRINT v

Use previous settings ? ¥ Yes

File name j/SOG/project/w15a0001/29—mar—2016-w15a0001.hpb | File

First and last scan |0 10000 |

N RECEIVER BAND = 1

Help | Go Close

Measure the receiver bandpass (RF) to calibrate the source data,
for every spectral calibration unit (narrow and widex) and tuning (gain)
range.

The selected RF calibrator in variable "band_source".

Possible parasites (instrumental or lines from calibrators) are searched
and removed from calibration .



Widgets: data calibration

RF: 4o/m0 CLIC — 18-MAR-2016 08:03:48 — er EZ4E12N46NZSESEBN27WI0 7A Scon A_fvg.
DEs || Am A= W14FKOD1 OH(21-11) 247.744CGHz B3 Q3(320,320,320,320)V Q3(320,320,320,320)H WIDEX Unit )
e Ph RCL(A) LR ( 32 3808 P CORR)—( 47 8818 P CORR) 17-MAR-2018 13:51-20:01
for e
LS Has, 14 06 L5
rang
The { 0
Bos. 15 D6 L
Possi "
and ) fll‘.a
o

Bas. 17109 LSB

17 anduy IRBLIoD) XoPIAL (T3 afues ‘noneigqe) ssedpoegg 87T V'E




= Standard calibration package for NGR X

SELECT AUTOFLAG PHCOR RF PHASE FLUX AMPL. PRINT v

Use previous settings ? ¥ Yes

File name |/SOG/project/w15a0001/29—mar—2016-w15a0001.hpb | File

First and last scan |0 10000 |

N RECEIVER BAND = 1

|  Help | Go Close

Remove instrumental phases in time by observing a close point-
like source (phase=0).

A solution is searched per polarization or, if not satisfactory, for averaged
polarizations



Nidgets: data calibration

Phase: Remove instrumental phases in time by observing a close point-
like source (phase=0).

A solution is searched per_nalarization or. if needed. for averaaed

- - RF: Fr{A) CLIC — 28—DEC—-2015 06:36:05 — oper EO4NO2N1INO7E10W0BWO5 7D _ Scon Avg. N
pola rlzatl ons Ay Abad L14C0OD11 CO21R 135.730GHz B2 Q3(320,320,320,320)V Q3(320,320,320,320)H  HORIZONTAL pel. %
5: gha At ( 42 8502 P CORR)—( 597 8973 P CORR) 28—DEC—2015 00:41-06:27 -
=
Son. 13 L0 LB LO7 Low Lo L11 Loty w14 LOD Low 107 08 Low Lit Loy fon 34 L0 Liw LOT LB oo L1 Law g
R e N RARARR R L e
of & F 1 -B%  Seel E
3 ] e 4 LENAT E
o E E - = E s PO =
PR MR R O AP BRI | P B s s Eiilevis1,%89 B
1.6 Time Calibration: o e " ™ e w7 ® o e e s Tren T ¥
. - w34 Lo6 a6 a7 108 a8 11\ Bua 18 105 L0607 LR R L1115 B, 21 5 104 7 Lo L1 L e 35 Lo8 Lo 147 Lo Lk U111 o
Receiver 3 Phiese r.an.s. H-V 3 B e T e LT g
, 5 = = E € ] mf -»
olar H Polar V | Mean  Max. E E E e E P ol g =
E | - = 3 =
(deg.) (deg.) | (deg.) (deg.) *E E > 1 Mk : :: 2
Bae 12 o 8.5 531 1.2 & [ ST T S P I B - B W N Eiloci il
o 2 i, ¥ < 7 E Paase w T From v Tere Frose w Tre Prase v Trwe Fraee w. Tive
Base 13 m) 3.6 3.6 friad v thom, 16 L0 L9607 L0 LOW 1 Ui w24 Ui LOB LY Lo 28 L11_Lats Bom. 34 L0 (04 L7 L0 LOMLI1 __Lt# Son, 48 L0V LUE L6V 0% L08 LI1__Le Sen 04 i LOM LOT LIS LW L1 L88
Base 25 .0 m) 1.0 1.2 1.3 V, ARERERSmEEE N ARERASa Ry B e LN T S B oo T T
= E E ) = 3 ;2 E
Base 14 m) 2%.3 x2 | 02 % -wf- £ [ 3 wE
Base 24 m) 29 249 1.4 B k- 4 «EA 3 UF. EN -
T o ¢ P PR I - A TP B - S )~ el N | U~
Base 51 D m) 3.0 .9 2.7 vV B e aThe [ S, TR W g, ™ ol S S S
Base 15 0 m) 15.6 15.8 -3.2 v I TS e Pou 7 105 00 LT LA L LYY L@ B 37 1% 104 107 108 WALT1 L3 Gan 47 L0636 167 108 La8 L1110 Bau. 67 1058 100 L7 LB LB L1 Lsm
z 5 pnoliAm e L S B et
Base 25 ) 3.9 1.5 v ZE . E : «f ]. e. ifd *F el l '3
Base 35 0 m) 10.9 58 v 2E: =E LA = i
0= F E - -
Base 15 -0 ) Bt 3.0 v - A BT | b = AL T T EYCIO - . - T T BTCYErel| Dt IR vl
Base 16 ( 328.0 m) 7.7 a.5 v S el S "o we L
Base 26 m) 313 i 08 v
B 36 0 m) 17.2 17.2 -2.1 v
Base 16 ) m) .7 2.8 a.7 v
Base 56 0 m| 13.1 15.2 3.7 Vv
Base 17 m) 25.5 254 | -82
Base 27 | 72.0 ) 15.1 13.1 -1.4 Vv 29 29
Base 37 ( 0 m) 376 38 v 3.2 3.2
Base 47 55.0 m) 2.1 3.0 1.3 1.3
Base 57 32.0 m) 42,5 32,5 0.0 v 3.6 3.6
Base 67 ( 144.0 m) 234 23.6 3.7 v 3.2 3.2
' Average of the H- and V-amplitudes




1.¥ Time Calibration:' C 36:52 — oper EO4NO2ZNTING7E 1OWOBWOS 70D Sean Avg. 1
Receiver 3 Phaxse ranus. H-V Ampl. S15 H po I a r .BS Q3(320,320,320,320)V Q3(320,320,320,320)H  HORZONTAL ot
X 3 X 35 3530 P CORR) 18—DEC-2015 01:55-08B:17 )
Polar H Polar V | Mean  Max. | Polar H  Palar V =
(deg. | [deg.) | [deg gushe (%) (%) U . o 13 1865 106 L0V 108 Lo LY Bes. 55 105 LOKLAT 198 LD LT3 U Bun 14 L5 106 L0V LOBLABLY  USB. Ben, 14 108 LOG LT LIS LD LYY B 2
Base 12 | 9.0 m) .0 6.1 T v 11.2 114 Q
Base 15 ( 101.0 m| 19.4 19.0 -1 v a9.% a.1 %
Base 23 | 72.0 m) 383 |_5| -9 Vv 12.1 1.2 ]
Base 14 ( 71.0m) .5 00| -6 N 9.5 118 g
Base 24 | 40.0 m) 214 215 -1, v 12.5 1.9 E
Base 34 | 32.0 m) 24.1 2541 -1 v 12.0 1.9 :
Base 15 | 48.0 m| 16.8 374 14, 170.2 RT a.5 =
Base 25 | 6.0 m) 12,4 299 G 179.1 1R 16.1 s
Base 35 ( 135.0 m) f5.2 0.9 -2, 169.0 12.6 12,0
Base 45 ( 109.0 m) 52,1 6.1 2. 165.1 15.0 15.7
Base 16 | 96.0 m| 17.6 17.3 o v 10.% 11.0
Base 26 | 62.0 m) 5.1 Wl -6 v 1.5 (B P
Base 36 | 94.0 m) 19.9 50.1 2 v 10.6 11.5
Base 46 [ 75.0 m|) 32 R 6 v 14 1.7
Base 56 ( 144.0 m) 50.9 9.1 -27. 176.6 11.2 12.8 i
Base 17 ( 72.0 m) %.2 6.2 | -2, v 0.7 10.2 > 1
Base 27 | 39.0 m) .9 X1 -5, al.7 11.7 111 w
Base 37 | 7.0 m]| 1.7 17.7 -11. v 108 104 : )
Base 47 | 60.0 m) 311 311 | -9, v 10.3 11.1 z 7 R, *
Base 57 ( 120.0 m) 16.5 A3.6 =57 115 13.1
Base 67 | 24.0 m) 16.1 15.7 -13. 16.1 R3 ]9
A—
! Phase calibration averaged on H- and V-phases
RE: Fr.(a) i o o 18:36:58 — oper EO4NO2N{ INO7ETOWOSWOS 70D Scan Avg.
g"”;' m A S1 | z B3 Q3(320,320,320,320)V Q3(320,320,320,320)H VERTICAL pol,
B o V Polar &ss 3530 P corR) 18-DEC-2015 01:55-08:17
nnmm\-muﬂun‘ - u\nmmmmm ] S, 43 Lan LS U L LM LIS B 14 Lt L0O Lo Led L0 Lt .




F B”

> Averaged polar.

TTTTT TTT T, 3200H

B 14 01

3:17

1. Time Calibration:’ Cl 32 — oper EO4NO2NTING7ETOWOSWOS 7D Scan Avg. 12
e SR E A S15 H po I a r Q3(320,320,320,320)V Q3(320,320,320,320)H  HORIZONTAL pal. @
Receiver 3 Phaxse ranus. H-V Ampl. ( . 1530 P CORR) 18—DEC—-2015 01:55-0B:17 -
Yolar H Polar V | Mean  Max. | Polar H  Paolar V =
(deg.) (deg.] | [dey gk (%) (%) wur o 13 195 196 LO7 LO8 OB LY 6 Pon 15 108 L06 LAT L98 L0 113 U Bon 14 195 106 L0V LOB LOBLY U8B Ben 14 108 L0 LAT 198 L0 1Y U 2
Base 12 [ 39.0 m) X.0 .1 T v 11.2 1.4 % Q
Base 15 ( 101.0 m| 19.4 19.0 -1 v a9.% a.1 %
Base 23 [ 72.0 m) 383 ®’i| -9 Vv 12.1 1.2 ]
Base 11 | T1.0m) YA 0.0 -6 v 9.6 118 s é“"
Base 24 [ 40.0 m) 21.1 215 | -13] Vv 12.5 1.9 &
Base 31 ( 82.0 m) 24.1 294| -4 v 12.0 1.9 :
Base 15 | 48.0 m] 16.8 374 14, 170.2 Ry a.5 =
Base 25 | 26.0 m) 12, 599 6 179.1 118 16.1 s
Base 35 ( 1535.0 m| 65.2 0.9 -2, 169.0 12.6 12.0
Base 45 ( 109.0 m| 52,1 2. 165.1 15.0 15.7
Base 16 | 96.0 m| 17.6 o v 10.3% 11.0
Base 26 | 62.0 m) A5 -6 v 11.5 118
Base 36 [ 94.0 m) 19.9 2 v 10.6 1.5
Buse 16 [ 73.0m) 32 6 v 14 1.7
Base 56 ( 144.0 m) :'ﬂ.‘_! -27 176.6 11.2 12.8
Base 17 [ 720 m) 10.7 10.2
Base 27 [ 39.0 m) 1.7 1.1
Base 37 | 87.0 m) s 10.4
Base 4T | 60.0 m) 3Ll 10.3 11.1 L ¢ 7 O,
Base 57 ( 120.0 m| 16.5 1R 13.1 ur u.
Base 67 | 24.0 m) 16.1 ) ]9
! Phase calibration averaged on H- and V-phases
STOTo S Tes mes mmmt BOTH polarizationsg

18:36:58 — oper EO04NO2N1 INO7ETOWOSWOS5 7D Scan Avg.
I z B3 03(320,320,320,320\ Q3(320,320,320,320)4  VERTICAL pol
m: V polar. 'ss 3530 p corR) 18-DEC-2015 01:55-08:17
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L Standard calibration package for NGR X

SELECT AUTOFLAG PHCOR RF PHASE FLUX AMPL. PRINT v

Use previous settings ? ¥ Yes

File name |/SOG/project/w15a0001/29—mar—2016-w15a0001.hpb | File

First and last scan |0 10000 |

N RECEIVER BAND = 1

Help | Go Close

MWC349 and LKH401 are the current absolute references for
NOEMA.

The acquisitions with less decorrelation are used as reference for
flux calibration, removing possible contaminating lines

A monitoring of efficiencies is made to evaluate the validity of the
flux calibration.



Nidge

calibration

“lue: MWC349 and LKH401 are the current absolute references for
NOEMA.

1.1 Calibrators

Name

3C273
1334-127
1510-088
MWC349

1.2 Efficiencies

Flux (Jy) €115.3 GHz

13.99
3.18
1.53
1.26

Compuled
Compuled
Compuled
FPived (model

Antenna
Antenna
Antenna 3 (A3)
Antenna 4 (A4)
Antenna 3 (A5)
Antenna 6 (AG)
Antenna 7 (A7)

1 (A1)
2 (A2)

1.26)

Calibration

'

phase /amp

n are used as reference for

(detected polarization)

[C—2015 11:35:36 — oper

EQ4NO2N1 INO7E 10WOBWOS 7D an
[-0) 115.271GHz B1 Q3(160,160,160,20)V Q3(160,160,160,20)H BOTH polarizations
CORR)—( 422 2638 P CORR) 30-DEC—-2015 07:08—11:17

Scan Avq.

a 9 10
Amplitude (K/Jy) ve. Time

Ad, 7 101 102 103 LO 1O LOG L0 LOA L8 LIG L1 L12

0.04 X 1310~
0.03 fj 3(;1;73
002
o
[ SPEPEPRI AP P P
7 8 10 1

9
Amplitude {KAl) ve. Time

8 ] 10
Amplitude {K/Jy) vs. Time

o Aet. 2 LD LOS LO3 LOS LOS LOO LOT LOM LAS L10 LYY L3 use Ael. 5 LD LOZ LO3 LO4 LOS LOG LO7 LOS LOG L10 LYY L12  Us»
R e e AR R i e e e e S
0.04 H e 95y J P AI re B E :.1_ LR R - YERIBRE
(23.7 / 1.00) E i S E
(23.7 / 0.99) o E ] g
(23.7 / 0.99) o0z & 3 E E
(23.7 /0.92) 0.0 = 0.01 3
(23.7 /0.99) Py ST I P A B OqlllllllllllllllllllllF
S SO 7 8 9 10 11 7 8 9 10 1
(23.7 /0.97) Amplitude {K/Jy) vs. Time Amplitude (K/Jy) va. Time
(23.7 /0.9]8)
Ast. & LOT LOT LOS LOE LOS LDS LOY LOB Le9 L10 LYY L12  USH Ast. B LOT LGX LOS L4 LOS LOS LO7 LOB LO9 L10 LY1 L12  Use
E LR R LT i e R T R e
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= Standard calibration package for NGR

SELECT AUTOFLAG PHCOR PHASE FLUX AMPL. PRINT

RF

Use previous settings ? ¥ Yes
File name |/SOG/project/w15a0001/29—mar—2016-w15a0001.hpb | File
First and last scan |0 10000
~ RECEIVER BAND = 1
Go Close

| Help |

Remove instrumental amplitudes in time by observing a close
point-like source (constant amplitude).

Polarizations are averaged if phase calibrators are found to be polarized.



: data calibration

1
RF: Fr.(A) CLIC — 20—JAN—2009 02:22:29 — ccarrizo@burest  N11WOSWOBNO7 50q—E03 Sean Avg.
Am: - Scaled RB56 CO54R 84.527GHz B1 03(320,320,320,320)V Q3(320,320,320,320)H HORIZONTAL pal.
Ph: Rel.(A) Atm. {111 4508 P CORR)—(1167 5370 P CORR) 05—SEP—2007 04:47—15:51
Polarized Calibrator Bos. 12 LO5 LO6 LO7 LO8  LSB Bas. 13 L05 LO6 LO7 LO8  LSB
<GREG 0 B ookE 3 0.0 - -
003 E [ ]
Fr.(#) CLIC — 20—JAN—2009 02:24:42 — ccarrizo@bure56  N11WOSWOBNO7 50q—E03 Scan Avg. 00z |- E 0oz |- 4
Scoled RB56 COS4R 84,527GHz B1 03(320,320,320,320)V 03(320,320,320,320)H VERTICAL pal oo E 3 r ]
Rel(A) Atm (111 4508 P CORR)—(1167 5370 P CORR) 05—SEP—2007 04:47—15:51 N S R R N R R
=) 1 15 =) 10 15
Bas. 12 LO1 LOZ LO3 LO4 LSE Bas. 13 LO1 LOZ LO3 LO4 LSE Amplitude (KA) ve. Time Amplitude (KL ve. Time
T Tadep T T LB V3o = B Bas. 23 LO5 LO6 LO7 LO8 LSB Bas. 14 L0O5 LO6 LO7 LO8 LSB
00F EV e e P S 008 tamm e s e — : T o
0.03 = . W X E
o.02 E 0.02 E
0.01 3 E
P S S IR R o E
8 10 15 E
Amplituds {K/ ) ve. Time ] \ \ \ 1\0 \ L L L 1\5 E
Bas. 23 LO1 LOZ LO3 LO4 LSB B{ RE Fr(a) CLIC — 20—JAN—2008 02:25:48 — ccarrizo®bureSt N1 1WOSWOBND7Z 5Dq—E03 Scan Avg. Amplitude {K/dy) ve. Time
S JPU= S TR oo Ed m Seoed . RB5G COSAR 84.527CHz BI 03(320,300,320,320)V 03(320,320,320,300)H  BOTH pokrizationspy | o5 | 08 107 L0 LSB
. P { 111 4508 P CORR)—{1167 5370 P CORR) 05-SEP—2007 04:47—15:51 S —
: 003 & -
0.0z { 0.02 Bas. 12 LO1 LO2 LO3 LO4 LOS LO& LO7 LOB LSB Bos. 13 LO7T LO2 LO3 LO4 LOS LOB LO7 LO8 L=B ) ]
] 0o e F T E P P P P PR ]
P N T R o E 00k ) E ]
5 10 15 0.03 003 = i
Amplitude (K/dy) ve. Time F E E L L L L L L L L L L
. 0.02 002 &= - 10 15
Bas. 24 LO1 LOZ LO3 LO4 LSEB B E E E Amplitude {K/dy) ve. Tims
B S e sy e R A B o.01 0.01 F E
Rl o S il S 0.04 B g e S AR H S SR R
003 E 0.03 ® Amplitude (ko/dy) ve, Time ' ? Amplitude (WKO/Jy) vs. Time "
0.02 E 0.02
o.01 3 om Bas. 23 LO1 L2 L03 L4 LO5 L06 LO7 LO& Bas. 14 LOT 102 103 LO4 105 L06 LO7 L08  LSB
P S S S [N SR S SR N\ o 0.04 | T i I 2.04 ?L“"** L L | g
° Avplitude (K/y) vs. Time " 0.03 |- O»USE 7
002 F o0z [ E
001 | 001 £ E
S S B B oy
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= — e o —— armsrn .
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ob o oE
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Pipeline choice: Averaged Polar



Widgets: data calibration

2| Standza;;iii)ration package?or NGR

Project | | Data File 27-dec-2015-1
SELECT AUTOFLAG PHCOR RF PHASE FLUX AMPL. PRIN] Observed on 28-DEC-2015 Configuration 7D
(E04NI2N1INOTELOWORWS)

Use previous settings ? Yes

Automatic calibration report by CLIC @ x_calib

File name {/SOG/project/w 15a0001/29-mar-2016-w15a0001.hpb

December 28, 2015

First and last scan [0 10000

AV RECEIVER BAND = 1 Sean range: 0 to 10000 .
t Use phase correction: YES (Z2CGHz) Receiver 2
Minimum quality: AVERAGE Bandpass: Excellent
— Awto. flag procedure: YES (D scans) Phais Excellent
| Help ‘ ' Go ‘ I l.l VR inderference rlxn'kj: ;\() o ~ Socing HOR:  0.307
] Suapped correlafor endries : T for Ant 5.5 for Ant 7 Secing VER:  0.30"
= 2 Averaged polarization mode Amplitude: Excellent
Jor amphilude calibrution: NO

Print: Print in a report the summary of L Summary
choices and results L1

Calibrators
Name Flux (Jy] %1357 GHz Calibration
3cad 16.05  Computed Ry
LEHA101 031 Pized (model = 0.34)
0906+016 1.0l Computed phase/amp

1.2  Efficiencies

Antenna 1 (A1) 258 Jy/K
Antenna 2 (A2) 251 Jy/K
Antenna 3 (A3) 266 Jy/K
Antenna 4 (Ad) 252 Jy/K
Antenna 319 Jy/K
Antenna 6 266 Jy/K

6
Antenna 7 (AT) 246 Jy/K

1.3 Olserved Source(s)

s observed for Hour Angles from -25 to 8.2 h
foratofalof 41 h  [33] scans)




