NOEMA uv-data analysis in practice

Miguel Montargés

(slides available here, only today : http://www.iram.fr/montarges)
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General Picture

image plane uv plane
brightness (x,y) visibility (u,v) nstr[ IPB data
|
Calibration
Imv* (gdf) Gridding I hpb files
brightness (x,y) W ~——— visibility (u,v) °0s | uv-table

Cleaning

» Data processed enough to have
removed all instrumental
contribution

» Data raw enough to access to observational
characteristics: baseline, scan, weight, etc.

» Data not yet affected by the ‘imaging process’: assumptions, interpolations,
computations, etc. 4



uv-tables

Structure of uv tables

Each visibility contains: uv table [ visib dimension, # visibilities ]

* U inmeters - :
. =7+
« v inmeters visib dimension = 7 + 3 x (# channels)

. scan number I_ . o

«  observation date (CLASS number) 7 visib. characteristics
. time in seconds (since date above)
. start antenna in the baseline

. end antenna in the baseline

«  real part for 15t channel | t
S
. imaginary part 15t channel data at 1% channel
. weight 15t channel
. real part for 2" channel

d




Summary

1. Let’s create a uv-table, in CLIC
2. Data analysis, in MAPPING

« Data analysis in the uv-plane

* An inspection of the uv-data needed



Let’'s create a table ("mytable”.uvt),
in CLIC




Creating a uv-table; CLIC

|'m clic GUI (on iraixn) 2 |[@|X| |

<GREG

SIC  Window GREG\ CLIC J

(= | ogdr@irab

File Edit View Terminal Tabs Help

* Welcome to CLIC

* Loaded modules
atm
sic (J.Pety, S.Bardeau, S.Guilloteau, E
greg (J.Pety, S.Bardeau, S.Guilloteau, §
ephem (F.Gueth, J.Pety)
clic (F.Gueth, V.Pietu, R.Lucas)

* This version of CLIC can process data fr
receivers (>2007) of the Plateau de Bure

* CAUTION: backward compatibility with old receivers (<2007) is
still under testing. Please use clic07 to reduce these data.

* In charge: V.Pietu
Active developers: F.Gueth, R.Lucas

* Questions? Comments? Bug reports? Mail to: gildas@iram.fr
* For help, type HELP at the CLIC prompt.

cLIcs (]




Creating a uv-table: CLIC

I clic GUI (on iraix0) -] 0] x]| O <GREG (=)O](x]

SIC  Window GREG CLIC | Help I| J

Open raw data file

First look

Standard calibration

Data qualis gssment
Write a UY Table

Self-cal on point source

= ogdr@iralx0:

File Edit View Terminal Tabs Help

* Welcome to CLIC

* Loaded modules
atm
sic (J.Pety, S.Bardeau, S.Guilloteau, E.Re
greg (J.Pety, S.Bardeau, S.Guilloteau, E.R
ephem (F.Gueth, J.Pety)
clic (F.Gueth, V.Pietu, R.Lucas)

* This version of CLIC can process data from
receivers (>2007) of the Plateau de Bure in

* CAUTION: backward compatibility with old receivers (<2007) 1s
still under testing. Please use clic07 to reduce these data.

* In charge: V.Pietu
Active developers: F.Gueth, R.Lucas

* Questions? Comments? Bug reports? Mail to: gildas@iram.fr

* For help, type HELP at the CLIC prompt. w

cLics []




Creating a uv-table; CLIC

60 | eBoRT |

CREATE THE THBLE]

] clic GUI (on

SIC  Window GR|

Fle Edit View Te

CLIC>
I-GREG,
cLics []

Loaded modules
atm

sic (J.Pety,
greg (J.Pety,
ephem (F.Guet
clic (F.Gueth

This version d
receivers (>26

CAUTION: backw
still under tsg

In charge:
Active develoq

Questions? Con

For help, typs

Re-allg

Use atm, phase correction?

Input Data File Mame

Output Y Table Mame

New Table

Source Name

R.A. & Dec, Offsets (for Mosaics)
First and last scan

Receiver number

Line or Continuum

Band Used

Change line Parancte

Resample spectral data

Line parameters

Resampling parameters

7 Yes

SIEIE)

Ifusers/PdBdata/ogdr/ischool/2010/wide/20-Jun-2010-wide.hp& Filel

I wide-co2l uvt

F Yes

|MFS—1@

m

|0 10000

E Choices |
LI Choices |
|LsB

Line

Narrow band Co

WideX

Line parameters | Help |

(=IB]x]

Choices |

r

Resampling

] Resampling parameters' Help |
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Creating a u

< > < > t |. I t
[m <GREG p
LINE kk ~ 86.000000 LSB LOW 6500.00 49 /RECEIVER 1 [V= 0.0 km/s] H J Bl Ferber EI ey Draw| Zooml R oFFl ReFresh| Eleer CliC> header / Iot
Intermediate frequency IF1 (MHz) p
4000 5000 6000 7000 8000]_| .
—T " — o — narrOW 1 Rest frequency {(GH (CIIC> header)
» 50 $ s > D e o
1B & Lad & A S8 miF e 7 S . | 6.4 o 86|.2 o 8|6 |
| © == A e ) =) I}
HU 7 oo £ . Q" 4
e e g E 28§ P B 5
Q- =
e G5B, o, <50 > 5 & — -] | T
88 87 86 85 N =@
Rest frequency (GHz) LSB — Signal [
— . | . . . . . | . . . . . | .
[T
New Table? I Yes = 200 400 800 800 1000
- Intermadicte frequency at correlator input (MHz)
Source Hame 7 IHFS—E&
LIMNE kk 86000000 LSE LOW B500.00 489 /RECEWVER 1 [v= 0.0 km/'s]
Rl @ s, [F et (o (el I0 4 Intarmadiate frequency at correlator input {(MHz) - .
- 200 400 800 R00 1000 < IF 3 u nltS
First and last scan 7 IO 10000k £ . . . T . T T . . T Q\ -
& = A G 9 G
20 7 oo & B G
Min, Data quality ? |F1'u'ERﬂ[;E & = Y & TE & pI R e
w2 | | ] | | Tl || | |
Receiver number 7 |1 ) | | I
@ wh
Line or Continuum 7 |LINE L | |
= L L L L L L L L L L L
- B&.4 8.2 BE B5.82 85.6
7
Bandeleed |LSB 2 Rest frequency {GHz) — LSB
Uze LOL ? 1 Mo narrow
Uze LOZ 7 1 Mo
Line parameters
Uze LOZ ? 1 Mo
Change line parameter 7 [ Yes
Uze LO4 7 1 Mo
Line Mame | 29zic
Use LOS ? T Yes
Use LOE 7 i Mo Rest Frequency (MHz) I:BE?ES.:LAM 3
Use LOT ? 1 Mo Go | ‘ Dizmiss Help
Uze Log ? Mo
Change line parameter
Resample spectral data ? I No
Line parameters Line " Line parameters I Help I
Rezampling parameters Reszampling | Rezampling parameters | Help I 11
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L o4 L02

103 TQ4
L07 qu TQ‘G L08 Qi (N1)
Qj (N2)
100 MHz IF3 1100 MHz
Narrow Band Correlator CONF|G
Q1 Q2 Q3 Q4
i V pol
4200 MHz IF1 7800 MHz

W2 (L10) W4 (L12) V pol
W1 (LO9) W3 (L11) H bol

Talk of R. Neri yesterday

Wide Band Correlator FIXED
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Creating a uv-table; CLIC

Simple UV Table creation

oo | ABORT e |

CREATE THE TFIBLEl

Uze atm, phaze correction? [ Yes

Input Data File Mame ? Ir’homefccar‘r‘izcE/OS—oct—QOOB—is,j&hpb Filel

Output UV Table Hame ? I”f;napsfis,jﬁ—coi?i

Mew Table? 17 Yes

Source Name 7 IHFS-EZT

R.A, & Dec, Dffsets (for Mosaics)? IO ¥

First and last scan ? IO 10006E

Min, Data quality ? |IWERIQGE Choices |
Receiver number 7 |3 Choices |
Line or Continuum ? |LINE Choices |
Band Used 7 | L5E Choices |

Use LOL ? T7 Yes

Resampling parameters

Uge LOZ 7 I Ho

Resanple spectral data 7 17 Yes
Use LOZ 7 1 Ho

Hew number of channels IdCﬁ:
Uze LO4 ? 1 Ho

Use LOE 7 I Yes Hew reference channel IE(I:
Uze LOE 7 _I Mo Velocity at the reference channel |—3C§
Use LO7 7 I No Mew resolution IZ
Uge L08 7 I Mo
Go I ‘ Dizmizs Help

Change line parameter 7 _I Mo

Rezanple spectral data

Line parameters Line I Line parameters I Help I

| 13

Rezampling parameters Rezampling ” Rezampling parameters I Help




ogdr@iralx0:~/ischool/2010/isa8/reports

File Edit View Terminal Tabs Help

Phases are Degrees Jumpy

Amplitudes are relative to calibrator amplitude
Amplitude Calibration is antenna-based
Amplitudes are expressed in janskys

RF Passband Calibration is applied

RF Passband Calibration is frequency dependent
RF Passband Calibration is antenna-based

RF Passband Calibration from input file

RF Passband Calibration is applied

RF Passband Calibration is frequency dependent
RF Passband Calibration is antenna-based

RF Passband Calibration from input file

Phases are relative to calibrator phase

Phase Calibration is antenna-based

Phase reference is internal (same receiver)

Using real-time atmospheric phase correction, antennas 12 3 45 6
(according to validation by STORE CORRECTION)
Using no off-line atmospheric phase correction, antennas 12 3 45 6

Phases are Degrees Jumpy

Amplitudes are relative to calibrator amplitude

Amplitude Calibration is antenna-based

Amplitudes are expressed in janskys

I-FILE,[6868] Found file /users/PdBdata/ogdr/ischool/2010/1isa8/reports/11-apr-2007-isa8.hpb
Offset range : 0.0 to 0.0 and 0.0 to 0.0

Selected data quality is 4 (Average)

I-CLIC SET,[6868] SWITCHING ON SET AVERAGE SCAN METHOD

Phases are Degrees Jumpy

Amplitudes are relative to calibrator amplitude

Amplitude Calibration is antenna-based

Amplitudes are expressed in janskys

RF Passband Calibration is applied

RF Passband Calibration is frequency dependent

RF Passband Calibration is antenna-based

RF Passband Calibration from input file

Selection is LINE, LSB , Lo7

All frequencies selected.

I-CLIC, Primary beam size 58.76925 "
W-TABLE, [7537] Spectrum resampling is needed, obs. # 844 Scan 7537

W-TABLE, [7537] Frequency resolutions : 2.50000000000000 -06.858185138199841
W-TABLE, [7537] Reference channels : 13.9744529724121 15.0000000000000
W-TABLE, [7537] Number of channels : 116 30

I-TABLE, [6957] Table parameters for afgl-sio.uvt:

I-TABLE, [6957] X LINE = sio X_FREQ = 85759.144 X VALL = 85743.342
I-TABLE, [6957] X FRES = -0.858 X VRES = 3.000 X VOFF = 99.000
I-TABLE, [6957] NCHAN = 30 X _REF1 = 15.0000

I-TABLE, [6957] 5665 visibilities written (out of 5850 possible)
I-TABLE, [6957] Old size 5850 New 5665
cLics |

[*]

CLIC
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ogdr@iralx0:~/ischool/2010/isa8/reports

File Edit View Terminal Tabs Help

RF Passband Calibration is applied

RF Passband Calibration is frequency dependent
RF Passband Calibration is antenna-based

RF Passband Calibration from input file

Phases are relative to calibrator phase

Phase Calibration is antenna-based

Phase reference is internal (same receiver)

Using real-time atmospheric phase correction, antennas 12 3 45 6
(according to validation by STORE CORRECTION)
Using no off-line atmospheric phase correction, antennas 12 3 45 6

Phases are Degrees Jumpy

Amplitudes are relative to calibrator amplitude
Amplitude Calibration is antenna-based
Amplitudes are expressed in janskys
I-FILE,([6868] Found file /users/PdBdata/ogdr/ischool/2010/isa8/reports/11-apr-2007-isa8.hpb
Offset range : 0.0 to 0.0 and 0.0 to 0.0
Selected data quality is 4 (Average)
I-CLIC_SET,[6868] SWITCHING ON SET AVERAGE SCAN METHOD
Phases are Degrees Jumpy

Amplitudes are relative to calibrator amplitude
Amplitude Calibration is antenna-based

Amplitudes are expressed in janskys

RF Passband Calibration is applied

RF Passband Calibration is frequency dependent

RF Passband Calibration is antenna-based

RF Passband Calibration from input file

CLIC

Selection is LINE, LSB , LO7

ALl T i lected. E d f t
i, rree tem i REGE ¢ asy and raster

W-TABLE, [7537] Spectrum resampling is needed, obs. # 844 Scan

W-TABLE, [7537] Frequency resolutions : 2.50000000000000 - d t t bI pt
W-TABLE, [7537] Reference channels : 13.9744529724121 15 e I e Scrl

W-TABLE, [7537] Number of channels : 116 30
I-TABLE, [6957] Table parameters for afgl-sio.uvt:
I-TABLE, [6957] X LINE = sio X_FREQ = 85759.144 X VAL1 =

I-TABLE, [6957] X_FRES -0.858 X _VRES = 3.000 X VOFF
I-TABLE,[6957] NCHAN = 30 X _REF1 = 15.0000
I-TABLE, [6957] 5665 visibilities written (out of 5850 possible)
I-TABLE,[6957] 0ld size 5850 New 5665
CLIC> sys

You are logged in on host iralx®@.

Tue Oct 5 21:17:51 CEST 2010

.000

Selecting GILDAS version: 27sep (27seplO® 02:05 cest), ex

SIC# 1lrt *clic E
-MW-F---~-~ 1 ogdr project 534 Oct 5 21:14 afgl-sio.uvt-table.clic

table tree, x86 64-fedora6-ifort
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Isj8-co2l-table.clic - emacs@pctcp33.iram.fr

File Edit Options Buffers Tools Help

D@ xAd 5 0 UQRGPE P

I

set
set
set
set
set
set
set
set
set
set
I

set

]
i

15 j8-coZl-table.clic

I

I

I

i

file in 0&-oct-Z2008-isj%.hpb
I

default

scan O 10000

offset 0 0

receliver 3

guality AYERAGE

welght tsys on

welght calibration on

phase antenna atmospher internal relative
amplitude antenna absolute jansky relatiwve
rf_passband antenna freguency file on

selection LIME LSE LO1 and LOS

find Sproc corr Ssou MFS-Z22
I
table “/mapssisjd-coZl.uvt new Sfrequency COZ1 230538 Ares 40 20 -30 2 velo

is j8—coz2l1-table.clic (Fundamental )——LZ1--Al11l

| ¥ Wrote shomesccarrizorsisji-coZl-table.clic
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Simple UV Table creation

|| cEmw [EE

CREATE THE TﬂBLEl

lse atm, phase correction? |7 Yes

Input Data File Mame 7

Hhome.r"cc:ar‘r‘izand—dec—2UOE—is@ File

Output Y Table Mame 7 I”f;ﬂapsfis.jﬁ—cnﬂ \ 2nd d ata S
(:l

Mew Table? I No <

) |
| =4

Source Mame 7 IP‘IFS-2QT

R.A, & Dec, Offsets (for Mozaics)? IU V]

Firet and last scan 7 IU 10006

Hin, DTata quality ¥ ‘F‘!'\-‘ERHGE Choices |
Receiver number 7 ‘3 Choices |
Line or Continuum ? ‘LINE Choices |
Band lsed 7 | LSB Choices |

Uze LOL ? |7 Yes
lse LOZ ? I Hao
lse LOZ ¢ Mo
Uz LO4 ¥ I Ho
Uze LOS 7 7 Yes
lse LOE ¥ I Mo
lse LO7 ? I Hao
Use LOZ ? I Ho
Change line parameter ¥ 1 Mo
Resample spectral data ? 17 Yes

Line parameters Line | Line parameters | Help |

Rezampling parameters Rezampling “ Rezampling parameters l Help |




isj8-co2l-table.clic - emacs@pctcp33.iram.fr

File Edit Options Buffers Tools Help

Coe*xBEo>FOURIGT ?

i

!

|
! isj8-coZl-table.clic
|
|

%ile in 08-oct-2008-1s38 . hpb
|

set
set
set
set
set
set
set
set
set
set
|

set

detfault

gcan O 10000

offset 0 0

recelver 3

guality AVERAGE

welght tsys on

welght calibration on

phase antenna atmospher internal relatiwve
amplitude antenna asbsolute jansky relative
rf_passband antenna freguency file on

selection LIME LSE LD1 and LOS

find Sproc corr fsou MFS-Z22
|

fable “smapssisjs-coZl.uvt new Sfreguency COZ1 230538 Ares 40 20 -30 2 welo
[

?ile in Z4-dec-2008-1sj38.hpb
|

set
set
set
set
set
set
set
set
set
set
|

set

default 2nd d t t
scan 0 10000

offset 0 0 a a Se
recelver 3

guality AVERAGE

welght tsys on

welght calibration on

phase antenna atmospher internal relatiwve

amplitude antenna absolute jansky relative

rf_passband antenna freguency file on

selection LIMNE LSE LO1 and LOS

find Sproc corr ASsou MES-22
|

fable “dmapss1s15-coZl.uvt old Afreguency COZ1 230538 Ares 40 20 -30 2 welo

g -

isjé—co2l-table.clic (Fundamental )——-LZ4——-A1]l——————————————————————————

| ¥ Wrote fhomesccarrizorsisjé-coZl-table.clic
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Isj8-co2l-table.clic - emacs@pctcp33.iram.fr

File Edit Options Buffers Tools Help
Ce*x0do O RURIGE?
3

|

I isj8-coZl-table.clic
|

|

file in 08%-oct-Z2008-isj%.hpb

I

set default

set scan 0 10000

set offset 0O 0O

set recelwver 3

set guality AVERAGE

get welght tsys on

get welght calibration on

gset phase antenna atmospher internal relatiwve
set amplitude antenna absolute jansky relative
gset rf_passband antenna frequency file on

I

set selection LIME LSE LO1 and LOS

find /proc corr Ssou MFS-22

I

fable “/maps/1is]8-coZl . uvt new Afreguency COZ1 230538 Ares 40 20 -30 2 wvelo
I
I
I

ﬁile in Z4-dec-2008-1s]8.hph
I

set phase noatm

set scan 20 350
I

ﬁind dproc corr Asou MES-Z22
I

fable

!
—-0:—— igj8—co2l1-table.clic (Fundamental )—-LZ&8—-Al]l—————————————————————————— -

[ ¥ Wrote shomesccarrizorsisjg-coZl-table.clic




File Edit Miew Terminal Tabs

CLIC>
CLIC=

This
give
may
or N

The
TION

TABL

help table

CLICNTABLE Name [OLD|NEW
[/RESAMPLE nc ref wal 1in
[/FREQUENCY name rest-Tr
[/NOCHECK [SOURCE|POINT]

command will create an
n, the most recently crg
be OLD (default wvalue 1
EW to create a new tabls

bands and subbands used
. The weighting mode car

E /RESAMPLE nc ref wval 1

Option /RESAMPLE enabls
line data). 'nc' is thsg
ence channel, ‘wval' 1
respect to the rest fred
resglution, 'code' is
are in velocity units,

The reference channel th
to the offset ‘wal’
header or modified by ogf

Resampling is done by ds
channel data. Resampli
Fourier space by cut-off
components, after decor
lator (due to on-line ag
produce TfTrequency char
shapes are:
TBox = a box in delay
Ppar = a parabola in d
FBox = a box in frequg
FTri = a triangle i
ter)
The width is the channel

1).

ccarrizo@pctcp33:~

File Edit View Terminal Tabs Help

Option /FFT 1is not recommended when joining together several subbands
to produce a single spectrum, with a limited number of broad channels.
In those cases using the FFT could produce a spectrum with "holes" at
the points between subbands with limited owverlap.

TABLE /FREQUENCY name rest-freqg

Option /FREQUENCY is used to redefine the rest frequency (in MHz) and
line name for the output table. The velocity scale is computed ac-
cordingly. This rest frequency will correspond to the reference chan-
nel in option RESAMPLE.

TABLE /NOCHECK [S50URCE|POINTING|PHASE|EPOCH]

When processing each scan, CLIC checks whether a number of position
parameters are consistent with those defined in the table header. Op-
tion /NOCHECK allows to switch off this checking. Arguments can be
given to switch off only part of the parameters (S0URCE name, POINTING
direction, PHASE center, EPOCH of coordinates). This option is intend-
ed for building tables with inconsistent parameters (typical exemple
is a different source name...). It is potentially dangerous and is to
be used with caution.

TABLE /DROP nl n2 --- THIS OPTION IS OBSOLETE

Option /DROP enables to drop the first 'nl® and last 'n2' channels in
each subband of the OLD spectral correlator. For the NEW spectral cor-
relator (data taken since summer 1992), it is replaced by the commands
SET GIBBS and SET DROP.

TABLE /COMPRESS tmax uwvmax

Option /COMPRESS 1is wused to compress the data before writing the
table. This works like the COMPRESS command, but no dintermediate
file is written. Very seldom used.

Additional Help Available:

UVTABLE

I-HELP, "table" is also a task, use "HELP TASK table" for more help
cLics |

[»]




isj8-co2l-table.clic - emacs@pctcp33.iram.fr

File Edit Options Buffers Tools Help

CP 2 dEs 4 ERIHE ?
/1

|

! igj8-coZl-table.clic
|

|

#ile in 0&-pct-2008-1=j8 . hpb
|

set default

set scan 0 10000

set offset O O

set recelwver 3

set guality AVERAGE

set welght tsys on

set welght calibration on

set phase antenna atmospher internal relative
set amplitude antenna absolute jansky relative
set rf_passband antenna freguency file an

I

set selection CONT LSE LDl fto LO&

find Aproc corr Ssou MFS-Z2Z2

I

table “/mapsslisjS-cont.uvt new

continuum

!
-0:—— isj8-co2l-table.clic (Fundamertal }—-118--A1]l——————————— o ————— .

| ¥ Wrote shomefccarrizorsisjd-coZl-table.clic 2




isjB-co2l-table.clic - emacs@pctcp33.iram.fr

File Edit Options Buffers Tools Help

@ X 0& 5 4 ORGP ?
A

|
I isjé-coZ2l-table.clic
|
|

file in 08-oct-20058-1=s38.hpb
|

set default

set scan 0 10000

get offset OO

gset recelwver 3

get guality AVERAGE

get welght tsys on

get welght calibratlon on

get phase antenna atmospher internal relatlwve
get amplitude antenna absolute jansky relative

get rf_passband antenna freguency file aon remove line contribution
|

set selection CONT LSB LOL to LO8 /window 230538-480 230538-20 230538+20 230538+480
find Aproc corr Ssou MFS-
|

fable ~/mapssisjf-cont.uvt new |

continuum

/
-0:—— isgj8—co2l-table.clic (Fundamertal)—LZ21-—-All-—————————————— - —————————— .

| ¥ Wrote fhomesccarrizolisjg-cofl-table.clic 2




File Edit Options Buffers Tools Help

Isj8-co2l-table.clic - emacs@pctcp33.iram.fr

CPXOESFORQRGE ?

Y

]

—-0:—— isj8—coZl-table.clic (Fundamental ) ——-LZ29-—-All———————————————— -

|

! isj8-coZl-table.clic
|

[

file in 08-oct-Z003-1s38.hpb

I

set default

set scan 0 10000

set receiwver 3

set guality AYERAGE

set welght tsys on

set welght calibration on

set phase antenna atmospher internal relatiwve
set amplitude antenna absolute jansky relatiwve
set rf_passhand antenna freguency file on

I

set selection LINE LSB LO1 to LO8
I
set offset |-§ 0
find Aproc gorr Jso0 MES—
table "/mapg isjé-coZl-1.uvt|new Sresa 40 20 -30 Z wvelo
I

éet offset 0 0

tind Aproc corr Jsou MFS-22

table “/mapssisj8-coZl-Z.uvt new Sresa 40 Z0 -30 2 velo
I

éet offset +8 0
find Aproc corr Ssou MFS-Z22
table “/mapssis]d-coZl-3.uvt new Sresa 40 Z0 -30 2 velo

a table for each offset

“tablename’- “iI”.uvt

| ¥ Wrote Shomefccarrizosisj8-cofl-table.clic
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isjg-co2l-table.clic - emacs@pctcp33.iram.fr

File Edit Options Buffers Tools Help

P X Od s £ ORI H?

Iy

]
-0

|
I igj8-coZl-table.clic
|
|

tile in 08-oct-Z008-1s5]8.hph
I

set default

set scan 0O 10000

set recelwver 3

set guality AYERAGE

set welght tsys on

set welght calibratlion on

Mosaic

set phase antenna atmospher internal relative
set amplitude antenna absolute Jansky relatiwve
set rf_passhand antenna freguency file on

éet selection LIME LSE LO1 to LOS

I

set offset -8 0

find Aproc corr Ssou MFS-Z2Z2

table “/mapssisjd-coZl-1.uwvt
I

set offset 0 0

find fproc corr /sou MFS-2Z2
table “/mapssisjE-coZl-Z.uvt
I

éet offset +3 0

find fproc corr /sou MFS-2Z2
table “/mapssisj8-coZl-3.uvt
I

!
!
file in Z4-dec-Z008-1s5j8.hphk
I

éet offset -8 0

find Aproc corr Ssou MFS-Z22
table “/maps/isjd-coZl-1.uvt
I

éet offset 0 0O

find Aproc corr Ssou MFS-Z22
table “/maps/isjd-coZl-Z.uwvt
I

éet offset +8 0

find Aproc corr /sou MFS-2Z2
table “/mapssisjd-coZl-3.uvt
I

—— isj8—coZl-table.clic

new sresa 40 20 -30 2 wvelo
new JSress 40 20 -30 2 velo
new JSresa 40 20 -30 2 wvelo
2"d data set
old Sresa 40 20 -30 Z velo
old /resa 40 20 -30 Z wvelo
old /resa 40 20 -30 Z wvelo

(Fundamental )--L46--All————————————————

IX
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Created “mytable”.uvt, in CLIC

l

Analyze the data,

in MAPPING
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1. Data analysis in the uv-plane
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Data analysis in the uv-plane; MAPPING

= mapping GUI Q@@ L[]

<=GREG

SEIEY

SIC  Window GREG MAPPIMG  Help I J

cc

File Edit Yiew Terminal Tabs Hse

* Loaded modules
sic (J.Pety, 5.Bardeau, 5.G
greg (J.Pety, S5.Bardeau, 5.
mapping (J.Pety, N.Rodrigue

* In charge: J.Pe
Active developers: N.Ro
Main past contributors: K.Bobtyovococri—rrcocos

* MAPPING is an interactive program to image and deconvolve
(sub)mm interferometric data

* Questions? Comments? Bug reports? Mail to: gildas@iram.fr
* For help, type HELP, INPUT andfor INFO at the MAPPING prompt

MAPPING> []
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Data analysis in the uv-plane

= mapping GUI E]@E]\ ] <GREG Q@E}

SIC Window GREG  HAPPING | Haln |

7 Operations on LY table
Imaging and Deconwolution
WIPE Interface

ALMA Simulator

[l

File Edit Wiew Terminal Tabs He

* Loaded modules
sic (J.Pety, 5.Bardeau, 5.G
greg (J.Pety, S5.Bardeau, 5.
mapping (J.Pety, N.Rodrigue

* In charge: J.Pe
Active developers: MN.Ro
Main past contributors: K.Bobyovocor—crcoco=

* MAPPING is an interactive program to image and deconvolve
([sub)mm interferometric data

* Questions? Comments? Bug reports? Mail to: gildas@iram.fr

* For help, type HELP, INPUT and/or INFO at the MAPPING prompt Il

28

MAPPING> []




Data analysis in the uv-plane

a UV actions control panel X
o | ABORT | e |
Generic name | ring
IV Clip M_CLIP IM_CLIP parameters Help |
Y Coverage Moy IMCOY parameters Help |
Y Flots 1YSHOW VSHOW parameters Help |
LY_SHIFT M_SHIFT IM_SHIFT parameters Help |
N fit M_FIT M_FIT parameters Help |
Flotting WY fits FLOTFIT FLOTFIT parameters Help |

29



Data analysis in the uv-plane

=<GREG ©O

- -‘-__ 1 ring.tuy
| ﬁ e : Spurcer GG Tl
200 - (. - wme: 1300021)

| Frequencyr 21.943008 GHz
1 Channels: 1 to 1

¥o¥s U

1 Box marking: MELOCTY

E
e
o | mBoRT |
oaarrizo
Generic name Ir‘ing: D1 —0CT—2008 17:46:81
) il | 1 1 1 | 1 1 1 1 1 1 | 1 1 1 | 1
e e e —400 —200 0 200 400
u
W Coverage ® oy [m]
¥ Plots LYSHOW I UYSHO parameters | Help |
Y_SHIFT IY_SHIFT | UY_SHIFT parameters | Help |
Y Fit Uy_FIT | UY_FIT parameters | Help |
Flotting UY fits PLOTFIT | PLOTFIT parameters | Help | 30




Data analysis in the uv-plane

o |

Y Clip
Y Coverage
Y Plots
IY_SHIFT
Y fit

Flotting UV fits

Generic name Ir‘ing;

=GREG 0O

e o®

ring.tuw

Souroe: GG TaU

Line: 13C0(Z1)

Frequency: 221.943008 GHz
AN Channeis

amp vs. radius

Box marking: VELDCITY

=
=
L]
v
E
&
2 0.5
=T,
ABORT
cearrizo
Y 01 -0CT—2008 17:56:02
L L L L 1 . . L L 1 L L . . 1 L |
o 100 200 300 400
U radius [m]
@ [YSHOW || YSHOW parameters | Help |
IY_SHIFT | UY_SHIFT parameters | Help |
Uy_FIT | UY_FIT parameters | Help |
PLOTFIT | PLOTFIT parameters | Help | 31




Data analysis in the uv-plane

=GREG O

J Pencil HMarker LutI Har‘dcnpul Drawl Ennml Zoom D'F'FI ReFreshl Elearl
U ek &b ' s T

i

¢ s

":‘-L'i-"'

']

L 1
[

........
TN STHT RTRTE (TT1 ITHTR TR (WTH1 FRTHI ATHT (WTHATIN] ATHTH (THTH (AT (TRTE CHTTH (T AT

Fisk

Mgl [

o B & E

%

1 od19—coZ1-12128.tuy
da| Souree: 12128

1 Limer co2d

1 Frequency: 230053700 GHz

T AN Chonnels

amp va. radius

. Eooe marking: WELDCITY

UVSHOW

Coarrizo

01 —QCT-2008 17:53:01
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Data analysis in the uv-plane

] ] UV actions control panel (=I[3(x] (=)E][x]
SIC o | ABORT HELP |
|
Generic name Ir‘ing: ring.tuy
Sourcer GG THU
WY Clip UY_CLIP | UW_CLIP paraneters | Help |
Linar 13CO(Z1)
Y Coverage LvEOy | INCOY parameters | Help |
Frequency: 221.943008 GHz
N Plots LVSHOW | @ NWSHOW parameters Help | AN Channels
UY_SHIFT Y_SHIFT | LY_SHIFT paraneters | Help | amp vs. radius
W fit Wy_FIT | W_FIT parameters | Help | Box marking: VELOCITY
Plotting UV fits PLOTFIT | PLOTFIT paraneters | Help I
] UVSHOW parameters E]E]
Generic name | ring
% data |r‘adius Choices |
¥ data |amp Ehoicesﬂ
File Edit View Terminal = -
First channel ICE _I
W
Map size = 1
p Lazt channel IG" angle
Map cell o
Imaged Area s . radius —
Plot limits I‘ e
5till to be imaged it faall She i date 02
5till to be cleaned e
I-GDF_RIH, Image file 1 Display zero lewel? [T Yes b
U-GDF_RIH, UVT order e
W-GDF_RHSEC, Absent sed | lze one color per track? [T Yes anp
W-GDF RHSEC Absent secti ] i ; " phase
- : Tupical t ting 2 tracks [h |1-
I-GDF DAMS, Patching old ypical time separating 2 tracks [hrs] | 12 i
i:g:::gﬁ: :::g;:goklﬂézid Harker definition as in the SET MARKER command |4 1 .1 imag
weight
W-UVALL, Obsolescent. Ple e | | DI LElE 33
MAPPING=

MAPPING> []




Data analysis in the uv-plane

=GREG 0O

Real part [Jyv]

0.5

0.3

§]

J Penzil  Marker ﬁl Har‘u:lu:u:upgl ]]rawl Eu:u:uml

Loom DFFl Refres

h| Elearl

ring.tLy

Sourcer G5 TaU

Line: 1300021}

Frequency: Z21.943008 GHI
Al Chenneis

reql we, radius

Gow marking: WELDCITY

coarrizo

0 —QCT—2008 175815

100 200
Y radius [m]
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Data analysis in the uv-plane

=GREG ©O
J Pencil  Marker LutI Har‘dl:l:lp!-_dl Dr‘awl Zu:u:-ml ZLoom -:uFFl ReFreshl Elearl
_4 6‘3 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I T 1 1 T I
610 " F | oring.tuw
| Sowroer GG TaU
Line: 13C{213
| Freguency: 221.943008 GHr
4 AN Chonnels
_4 welght vs., radius
410 7 | —
Eoo marking: WELDGITY
=
S
T
=
()
S
=
[
v
o
210t .
coarriza
¥ Gl —QUT—2008 130021
| ] 1 1 ] ]

o 100 200 300 400 5
Y radius [m] 1




With commands:

Data analysis in the uv-plane

ntrol panel [?][EH?] E]@E]
MAPPING> let first 12 ring.tuv
Sourcer GG THU
MAPPING> letlast 12 Line: 1300{21)
. Frequency: 221.943008 GHz
MAPPING> let ytype weight ! Charmals
MAPPING> let xtype radius amp 3. radius
Eox marking: VELDCITY
MAPPING> let error_bars yes
=]
MAPPING> go uvshow
Choices
MAPPING> inpUt uvshow Choices ||
u  ml
T y
::z z;ii Lazt channel ;(I: a”j}e [
radius |—
Imaged Area Hotlthsgﬁ bl |
5till to be imaged it faall She i date 02
5till to be cleaned e
I-GDF_RIH, Image file 1 Display zero lewel? [T Yes S
\ﬂ:ggizgﬁgéc,leb:;girséc_ Use one color per track? I Yes anp
‘;:Eg:ﬁ:;:;g?" szzﬁﬁgsii;l Typical time separating 2 tracks [hrs] ;12” i::?e
i:ﬂx:ﬂgﬂ: :::g;:goklgézid Harker definition as in the SET MARKER command |4 1 .1 imagh
weight | :
W-UVALL, Obsolescent. Ple B _ Dismiss | el ] 36
MAPPING=

MAPPING> []




Data analysis in the uv-plane

= ] UV actions control panel (=][T)(x] MBI
SIC Fi ABORT HELP |
T T T I T
Generic name | ring 1 ring.tuy
Source: GG TaL
W Clip Ly_CLIP | UW_CLIP paransters | Help | =
| Line: 13c0¢21)
I Coverage mooy I IMCOY parameters | Help |
1 Frequensy: 221.942008 GHz
I Flots Y SHOW | LYSHON parameters | Help | £, 1wt Ghammeis
UY_SHIFT Y_SHIFT I[| @ W _sHIFT parameters | Help | N
E £ Nxx nE N
W Fit UW_FIT | WY_FIT parameters | Help | B &£ .40 | Box marking: VELOCITY
2 T i
Plotting UY fits PLOTFIT | PLOTFIT paransters | Help |
= UV_SHIFT parameters (=][x]

File Edit View Terming

Phase center RA an
Field of view / La

Generic name | ring

Right Azcension

Declination I:

fingle from Morth ICE

o

Dizmizs

Help I

Mz

Map size
Map cell
Imaged Area

5till to be imaged

S5till to be cleaned
I-GDF_RIH,
U-GDF_RIH,
W-GDF_RHSEC,
W-GDF_RHSEC,
I-GDF_DAMS,
I-UVSHOW,
I-UVSHOW,
MAPPING> []

UVT order

Image file is
UV-DATA
Absent section NOISE

Absent section PROPERMOTION
Patching old UV data weights
Finding limits

Number of found tracks: 4

215 X 315 FLEELS
0.14 x 8.14 arcsec
71.7 x 71.7 arcsec

215 X O1F FLEELS
0.14 x 0.14 arcsec

[EEEI to IEEE]

RANDOM

i‘ 01 —QUT-2008 18:00:36
. L L 1 L

400
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Data analysis in the uv-plane

= mapping GUI (=][=)[x]

=<=GREG 0

=[a]x]

SIC  Window GREG HMAPPIMG  Help I

1 Harker ﬁl Har‘dcopgl Dr‘awl Enoml Loom u:uFFl ReFr‘eshl Elearl

=

uv_shift

o |

ABORT

¥ table to shift Ir‘ing:

Dffset (YES) or Absolute (ND) position I Mo

Phaze center offset (in radians) I:

E.A, center

Declination center

Angle I:

F43008 GHI

FLOCITY

ccarrizo@pctcp33:~

= a]x]

File Edit View Terminal Tabs

Map size
Map cell
Imaged Area

5till to be imaged
5till to be cleaned

Help

Recommended

512 x 512 pixels
B.14 x 8.14 arcsec

fl.7 x 71.7 arcsec

I-GDF_RIH, Image file is [EEEI to IEEE]
U-GDF_RIH, UVT order : UV-DATA RANDOM
W-GDF _RHSEC, Absent section NOISE
W-GDF_RHSEC, Absent section PROPERMOTION
I-GDF_DAMS, Patching old UV data weights

I-UVSHOW, Finding limits

I-UVSHOW Number of found tracks: 4

MAPPING> run uv_shift

Nafem e
Wa L LIlng

0

Used
512 x 512 pixels
B.14 x 8.14 arcsec

[+

i‘ 1 —QCT-2008 183:00:36
. . L | L

riza

400
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Data analysis in the uv-plane

SIEIE

] mapping GUI

=GREG 0

BIEIEY

SIC  Window GREG MAPPING Help I 1 HMarker LutI Har‘dcnpyl Drawl Znu:uml Zoom oFFl ReFreshl Elear‘l

D uv actlnp.l: rant 1 nanal f_]IF]mNI r|ng.tu\"
] UV_FIT parameters (=)(x]
B | [ G|
Generic name Ir‘ing:
Generic name Ir‘ing: =
First channel |0
IV Clip IM_CLIP
Last channel |
I Coverage Loy
IV Plots LVSHI Y rangefmin, max) (meters) |0 BO¢
Y_SHIFT INY_SHIFT Mumber of Functions (1 or 2} IJ;
U fit e LW_FIT Function 1: | ring Ehuicesﬂ
Plotting UV fits PLOTFIT - - point [
Parameters |0 00000 ¢
| C_galUss
cd Starting range IO o000 E_Qauss
c_disk |-
File Edit View Terminal Tabs Heg k. & Sheres IC, 00000 e
Map size -
Map cell Subtract function I Mo Je) ]
Imaged Area =
Function 23 | point =2 J
5till to be imaged - - =2F
Still to be clegned Parameters |0 0 0 0 0 0 ¢ PO
I-GDF_RIH, Image file is [EEE : - SRR
U-GDF_RIH, UVT order : UV-DATA S 0000000
W-GDF_RHSEC, Absent section NO "
W-GDF_RHSEC, Absent section PR nUNb°°F3ta"tsl0 0o0000¢G
I-GDF_DAMS, Patching old UV da )
o Subtract funct A H
I-UVSHOW, Finding limits il el i s
I-UVSHOW, MNumber of found trac to | ‘ Dismiss Hel |
MAPPING> run uv_shift £
Waiting
E-5IC, Aborted by user
MAPPING=>

MAPPING> []
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Data analysis in the uv-plane

SEIEY

= mapping GUI

=<GREG

=lBlx]

SIC  Window GREG MAPFIMG  Help

|'-- fusers/softs/gildas/gildas/gildas-exe-aug08/pc-fedorab-if: —lax!

Variable FUNCTOLE @

TASKNCHARACTER "Function #1" FUNCTOL$

The type of the distribution required in the fitting processz, Currently
zupporited functions are
FOINT Point source
E_GAUSS  Elliptical Gaus=zian source
C_GAUSS  Circular Gauszian sources
C_DISk Circular Disk
E_DISK  Elliptical Disk {inclined)
RING Anrulus
ExPO Exponential brightress
POWER-Z2 B = 1/r"2
POWER-32 B = 1/r"3
E_RING  Elliptical fnnulus {inclined)
Remarl: See NF$ for additional help

Variable PARAMOLE :

TASKESREAL "Parameters" PARAMOLE[7]
‘four guesses a3 input parameters for the fitting process, Six parameters

have to be defined for each function, The parameter list uzed in the fit

| Ry

POINT t Offzet R.A.. OFfset Dec, Flux

E_GAUSS : Offset R,A., Offset Dec, Flux, Maj, diam,.. Min, diam,. Pos Ang
C_GAUSS @ Offset R,A,. Offset Dec, Flux, Diameter

C_DISk i Offset R,A,. Offset Dec, Flux, Diameter

E_DIISE  : Offset R.A,, OFfset Dec, Flux. Maj, diam,. Min, diam,. Pos Ang
RING + Offzet R,A,. Offszet Dec, Flux, Inner Diameter, Outer Diameter
EXPO 1 Offzet R,A,. OFfset Dec, Flux, Diameter

POWER-Z 3 Offset R,A,. Offset Dec, Flux, Diameter

POWER-Z & Offzet R.A,. OFfset Dec, Flux, Diameter

E_RING i Offset R.A., OfFfset Dec, Flux, Inner, Outer, Pos Ang, Ratio
Mote that if the guesszes are not sufficiently accurate the fit may not

camverge,

Variable PARAMOZE :

TASKNREAL "Parameters" PARAMOZE[ 7]

Dizmizs

UV_FIT parameters

=]

neric hame Iring

]

st channel

=t channel I@

0 G0CE

1 (meters)

= (1 or 2} Iﬁ

unction 13

ring /often needed

Choices

Parametars IO Doooog

000000¢

ting rarjge

of stats (000000 ¢

t function Mo

unction 23 | point

Choices |

Parameters [0 0 0 0 0 O

ting range IO pooood

of starts [0 00000

t function I Mo

| Dizmizs

Help
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Data analysis in the uv-plane

PLOTFIT parameters

- mapping GUI A
pping E]@E] Gereric name Ir'ing;
SIC  Window GREG HMAPPING Help
Humber of fitted functions to be plotted ‘1 Choices |
[
=] UV actions con Order in which fitted functions are plotted |1 %
bl I HEORT I Mumber of parameters plotted along x axis |1 Choices |
Generic name I"‘iné # Parameter #1 | velo * % Choices |
UV Clip v_cLIp I % Parameter #2 | freq * # Choices |
LW Coverage LWy | -
¥ Parameter #3 Ichannel * Choices |
Y Plats LYSHOL |
¥ Parameter #4 |ra * % Choices |
Y_SHIFT UY_SHIFT I
Y Fit _FIT | K Parameter #5 Idec L] Choices |
Plotting IV fits ® pgrrrT I # Parameter #6 IFlux * # Choices |
I
. Number of parameters plotted along y axis |3 Choices |
File Edit \iew Terminal Tabs Help ¥ Parameter #1 | ra * % i |
* Loaded modules
sic (J.Pety, 5.Bardeau, 5.Guillof ¥ Parameter #2 | dec * % Choices |
greg (J.Pety, S5.Bardeau, S5.Guill
mapping (J.Pety, N.Rodriguez-Feri Y Parameter #3 | flux * # Choices |
* In charge: J.Pety ¥ Parameter #4 Ima,jnr * o Choices |
Active developers: N.Rodrigug
Main past contributors: K.Bouyoucy ¥ Parameter #5 | minor * % Choices |
* MAPPING is an interactive program ¥ Parameter #6 Iangle L] Choices |
(sub)jmm interferometric data
First channel | &
* Questions? Comments? Bug reports?
Last channel |
* For help, type HELP, INPUT and/or
Plot error bars 7 Yes
MAPPING> 41
MAPPING> |:| Go I ‘ Dismiss Help I




Data analysis in the uv-plane

= mappingcul || ax| <GREG 0

SIC  MWindow GREG MAPPIMG Help I
= UV actions contr - —F——————
(=] | AEORT | [ ] pn'lntz wwfit
".g —02 :_ _: Srurmer MAT343
Generic name I pointZ 5 r ] twer hila
: E —01s [ 1 Fregqueaqs 32.024433 GHz
Ll UE-CETE L ] Fitted channele 8 to 105
et L 1 S S SR S SR
LY Plots UNSHOW E 3]
- 1IBE =
Y _SHIFT Y_SHIFT }j r ]
N fit | UN_FIT 2 1 _ _:
i = - [ ]
— &Y .t ]
Plotting UY fits I PLOTFIT Tos 3
I 1.8 ]
File Edit View | Terminal Tabs Hq r ]
POINT FLU = 6.9 1L P’ La .
% C - ]
I-UV FIT, 6570 data p = I 1
I-UV _FIT, Starting minimizatio 05 ] cearmize
73.14789 [ ] o3-oCT—inos 135605
I-UV_FIT, Starting from 0.80 S O S B S S S S N S SR
r.m.s.= @8.5572 Jy. =BG 0 500
POINT R.A. = 1.1 Veloeity (km /5]
POINT DEC. = -0.17467 [ U.U0Z30] 4U:39:30.0253
POINT FLUX = 8.94781 ( 0.88332)
I-UV_FIT, 6578 data points for channel 54
I-UV_FIT, Starting minimization on channel 54 Velocity=
56.86092 .
I-UV FIT, Starting from ©.8000 0.0800 1.8080 P0|nt model:
r.m.s.= 0.5813 Jy.
POINT R.A. = 1.11087 ( 0.88211) 20:32:45.5376 i)
POINT DEC. = -0.17461 ( 0.88233) 40:39:36.6254
POINT FLUX = 0.99798 ( 0.80346) 3 parameters 42’ =2




Data analysis in the uv-plane
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