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Improving aperture (uv) coverage
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- Less of a problem for new broad bands

* But still important for high-resolution/high
frequency

* Vital for spectral line

August 2009 STFC Summer School A M S Richards



U Ori Masers MERLIN+EVN

° ROH mainline shell ~3 MERLIN beams

e EVN resolves-out 10-90%
e Combine best of both! MERLIN+EVN OH

260

-350

Flux density per channel (Jy)
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Aligning data from two arrays

* Compare flux on overlapping baselines

* Check position
- |ldeally observed with same phase-reference source
- Correct coords, UVFIX or self-cal:
* Make image from high-res data, tapered to use short
baselines in common with low-res data
* Use to self-cal low-res data
 Useful for bright sources with multiple peaks
* Frequency:
- Lines: same spectral config., at fixed v if possible
- Allow for spectral index if continuum at dif. v

- May combine different continuum configs
* In map plane (dirty maps) or uv data in CASA

 Can add in single-dish data (‘feathering’)
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A Astronomical Image
Sy Processing System

* Originated by NRAO for VLA in 1978

- Fortran, C
- Limited built-in scripting/math operations
- Recent python wrapper (Parseltongue)

- Now most widely used package for cm-wave
* VLA, MERLIN, most VLBI ... many more interferometers
* Some support for single dish
* Recognises other images e.g. HST, X-ray...

- Very wide functionality from calibration to analysis

* Binary releases for Linux/Unix, Mac o/s
- Local compilation possible but rarely needed

SIS
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The Astronomical

r I I a Image and Table Format

FIGRIUIG HIIdYG I FTdilsBUIL oYaLGIIE

e Standard astronomical data format:
- UVFITS or IDI FITS for visibility data

- Image files for 1, 2, 3+ D images
* Unfortunately several dialects
— AIPS uses FITS
- CASA can read/export some FITS

o Structure of FITS file

- Header
- (Binary) data
- Extension tables

- Fortunately there are tools
« IMHEAD in AIPS or CASA

mmuu,\ A M S Richards MWA 2010 p7 Printed: 28/06/10 z /‘/‘"‘iﬂ\




The Astronomical

Image and Table Format
] xterm | = O
SIMPLE = T/
e Stg | - Y,
MAXIS1 = EE / FITS Header
MAKISZ = BE /
- l MAKISE = 280 /
MAXISY = 1/
EXTEND = T #Tablez following main image
- I BLOCKED = T #Tape may be blocked CTYPEL = 'RA—-SIN' ;
e e e I fR0urce nane CRVALL =  3,4B128515485E+01 /
INSTHUHE; . . / CIELT1 = -1, 111111123605 /
ORSERVER= . / CRPIX1 = 3, 200000000E+01 /
— DATE-DBS= '1999-05-25" /Obs start date VYYY-HH-DD 2 [ JO0000E00 2
DATE-MAP= 'Z000-01-11" fLazt processzing date YYYY-MH- CRVALS B B GEEgeEG]TIOE0]
BSCALE = 1,00000000000E+00 /REAL = TAPE * BSCALE + BZEROD CIELTZ _ "1 111111123F-05 #
BZERD = 0,00000000000E+00 / CRPIHZ _ 2 A00N00000E+01 /
BUMIT = "J¥/BEAM ' Anits of flux CROTAZ _ 0. 000O0O00E+00 7
® Str EPOCH = 1,950000000E+03 /Epoch of RA DEC CTYPEZ _ WELO-LSR' f
VELREF = 257 /»206 RADIO, 1 LSR 2 HEL 3 OBS CRVALZ _ E. B0Z594ET7EE+03 /
ALTEMAL = 1,BE710997E5EE+03 AAltenate FREQAVEL ref walue CIELTZ _ 1 TERNEEOGE+0R
ALTRPIX = -1,3230000000E+02 fAltenate FREQAVEL ref pixel CRPIXZ _ 1 290000000E+07 7
OBSEA = 2,48128515485E+01 /Antenna pointing RA CROTHE B D+DDDDDDDDDE+DD H
OBSDEC = 5,83092B01728E+01 AfAntenna pointing DEC CTYPEA _ CTOKES ! f
RESTFREQ= 1,66730306400E+03 /Rest frequency " _ 1. OOOOOOOOO00E+00 /4
DATAMAK = 5, 3009EZR050E+00 Maximum pixel walue B *1 AOO000000E+00
DATAMIMN = -5,429087013E-02 AMinimum pixel value _ 1 00000000E+00 7
= 0, 000000000E+00
HISTORY AIPS HEADERZ WTMOISE = 1,03t

- Fortunately there are tools
« IMHEAD in AIPS or CASA

A M S Richards MWA 2010 p8
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- T Ixterm | . [ =

AIPS 1% Lo dizk=1 user= 89 type=MA  MEMS/Z_MERE,ICLOO1,1
AIPS 1: Image=MKN273A  (HMA) Filename=MEMNZ/2_MER ,ICLOO1, 1
AIPS 1: Telescope=MERLIMZ Feceiwvers
AIPS 1: Obzervers= Uzer #= 83
AIPS 1: Obszerw, date=14-FEB-Z004 Map date=13-AUG-2003
AIPS 1% Minimum=-4,239463685E-04 Maximum= ¢ ,45207037E-03 IY/BEAM
AXeS & Pixels Coord value at. Pixel Coord incr  Rotat
Pos 51N 512 13 44 42,142 20k, 00 =01, (G000 (0, 00
Pos --5IN 512 OO ha 15,150 207,00 0, L5000 (0,00
Hz [ 1 4,9929902E+09 1,00 1,2000000E+07 0,00
1 =1 = total KES 1 1, 0000000 +00 1,00 1, 0000000F+00) 0, Q0
intenpsity -----------—-—--———————-——--—-——-———
nu oo 1. cootdinate equinoe 2000, 00
AIFS 1% Map type=MOEMAL Mumber of iterations= 10
AIPS 1f Conw size= 0,13732 X 0,06835 Position angle= -2¢.,69
AIPS 1% Best freq (), Q00 Wel type: OPTICAL wrt LSE
AIPS 1: Alt ref, walue -4, 20762E+05  wrt pixel g, 00
AIFPS 1% Maximum wersion number of extenszion files of type CC iz 1
AIPS 1% Maximum wersion number of extenszion files of type HI iz 1
AIPS 1: Beyword = 'CCFLUX ' walue = 4,341595E-02
AIPS 1: Eeyword = 'CCTOTAL ' walue = 4,341595E-02
AIPS 1: Keyword = 'PARAMGLE' walue = -1,239443E+02
AIPS 1: Eeyword = '"ZEMANGLE'  walue = B, 472005E+00

!! tylottvzoom:typs
TN ALMA Reg ional Centre [l UK
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AIPS overview

Use recent version (Decl0 in these examples)
Start: type >a1ps
Starts an environment in your xterm

- Additional TV, message and Tek (plot) windows
 Try>aips tv=local if problems using TV
» Occasionally (dis)connecting from internet messes up

- Limited number of instances can be run at once
Enter an AIPS Number >1 (make a note of it)

- Convenient to use a different number per dataset
- Multi-user systems may have allocated numbers
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AIPS jargon

* Major operations are performed using Tasks
- FITLD loads data, CALIB performs calibration etc.
* Input parameters to Tasks are set by Verbs
- >Task 'CALIB"; CALSOUR 'MKN273";: SOLINT 1
- Words/names in 'inverted commas'; numbers bare

- Not case sensitive, in general
- Inside AIPS, 12-character limit on file/source names

* To set all defaults: >RESTORE 0

- Beware: will give values typical for VLA data
* You will have to set parameters suitable for your data

~ * To exit and kill all AIPS windows: >KLEENEX
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Starting AIPS

- I xterm | = O X

T an=rEKALT IHTEHFEHIII]
TART_AIPS: Will use or e S0 51 lable Unix Socket based TV

TART_AIPS: Uszer data area assignments:
(Uzing global default file Ahomedamsr/aips/TROOSDADEVS,LIST for DADEWS.PL)
Disk 1 (1) is Ahomedamsraips/DATASKALI_1

TART_AIPS: Starting TPMON daemons on KALI asynchronously, ..

tarting up A1DECO3 AIPS with normal priority

egin the aone true AIPS number 1 (ealsaze of S1DECOY) at priority = O
* You are not on a le@al TV device, welcdme, stranger

You are aEEIQHEJ T devicesszerver 2

*\EEEEEiFS deviceszerver 2
Enter uzer I numDe

S10ECOS AIPS:

Copyright (C) 1995-2009 Aszsociated Universities, Inc,
IP5 13 AIPS comes with ABSOLUTELY MO WAREAMTY *

AIPS 1: for details, type HELFP GNLUGPL

AIPS 1: This i=s free software, and you are welcome to redistribute it
AIPS 1: under certain conditions: type EXPLAIN GMUGPL for details,

AIPS 1: Previous seszion command-line history recovered,
I:I].I:": 1+ TOP-l =1 ~emae ] o i oeme ==kl =d +iomae HET P DEATH THME L A=t =i 1=

| ML ]

}[ A AIP59.. TESRV1 M55R... xterm ‘ N




& X-AIPS tv Screen Server 98 - UNIX 1

T1AIPS_TEKSH
Erter TEKSERY, Unix (local) domain

- CIxterm

[amzrBKALT IMTERFEROI$ aips tw=local
START_AIPS: Will use or start first awvailable Unix Socket ba

m AIPS_MSGSRV_1 | = O X

START_AIPS: Your initial AIPS printer iz the
START_AIPS: - ayztem name . AIPS type

START_AIPS: Uszer data area assignments:
(Uzing global default file Ahomesamsrdaips DAO0ATIADEYS, LIS
Dizk 1 (1) iz Ahomedamsrsaips/TATASKALI 1

Tape aszsignments:
Tape 1 i= FEMOTE
Tape 2 iz REMOTE

MSGserwert Starting AIPS task logging, Unix ({local) domain

hosthar task #; Heszage

START_AIPS:
START_AIPS:
START_AIPS:
START_AIPS:
START_AIPS:
Starting up

I am GUESSING you are at a workstation called ka
- but have chosen to run the TV locally on EALT
Starting TV szervers on kali asynchronously

= WITH Unix Sockets az requested,,.

Starting TPHON daemons on KALI asunchronously,.,.
F1DECO AIPS with normal priority

UMIXSERVERS: Start TV LOCK daemon TWEEWL on kali
Begin the one trus AIPS rumber 1 (release of Z1DECOT) at priority = 0
STARTPMOM: [KALI] Starting TPMOM1 with output SUPPRESSED

UMIXSERVERS: Start ¥AS1 on kali, DISPLAY :0,0

\,\- EUROPEAN ARC
AR ALMA Regional Centre || UK
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Loading data into AIPS

- T xterm | = O X

. + Task to ztore an image or Y data from a FITS tape

AIPS 1: Adverbs Yalues Comments

AIPS 1 -

AIPS 1: IMTAPE 1 Input tape drive # (0 => 1)

AIPS 1: WFILES ] # of filez to advance on tape

AIFS 1: DATAIM *all " Dizk file name

AIPS 1: OUTMAME v File name {name)

AIPS 1: OUTCLARSS ' File name (class)

AIPS 1: OUTSEC 0 File name [seq, #)

AIPS 1: 1 =* highest unigue number

AIPS 1: =» matching (on YLEA)

AIPS 1: -1 = FITS tape walue

AIFS 1: OUTDISK 1 Disk drive # (0 = any)

AIFS 1: OPTYFE b Type of data to load.

AIPS 1: Yt =k all types

AIFS 1: Y= 1Y data

AIPS 1: "IM' = images

ATPS 1: NCOUMT i) Mumber of filesz to load,

HIPS 1: DOTAELE 1 True (1,00 means load tables

AIPS 1: for images,

AIPS 1: DOUVCOMP 1 #0 =» compressed data (FITS)

AIPS 1: DOCOMCAT -1 20 =% if WLBA correlator data

AIPS 1: append data to existing

AIPS 1: filez, or if no appropriate

AIPS 1: ** press RETURMW for more, enter O or next line to quit print **
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Loading data into AIPS

| xterm | — [ =
T xterm | — [

AIPS 13 -—-——o #datain "PWD:MENZY3_MER,FITS
AIPS 13 INTAFA Fdouvcomp -1
AIFPS 1: WFILES Finp
AIPS 1+ DATAIM e : are an image or UM data from a FITS tape
BIPS 1+ OUTMAME AIPS 1: Adverbs Yalues Comment.s
AIPS 1: OUTCLASS pIPS 13 —4mm—————————™——————————————
AIPS 1: OUTSEQ AIPS 1: INTAPE 4 Irput tape drive # (0 = 1)
AIPS 1: AIPS 15 1LES i # of filez to advance on tape
AIPS 13 AIPSCL: DATAIN 'PUD:MEMNZFS_HMER,FITS' ) Disk file name
AIPS 1: AIPS THQLITHAME v File name [name)
AIPS 1: OUTDISK AIPS 1: OUTCLHS S —— File name [class)
AIPS 1:; OPTYPE AIPS 1: OUTSEQ i File name (zeq, #)
AIPS 13 AIPS 1: 0 =» highest unique number
AIPS 1: AIPS 1: =» matching {on YLEA)
AIFS 1% RIPS 1: -1 = FITS tape value
AIPS 1: WCOUNT AIPS 13 OUTDISK 1 Dizk drive # (0 => any)
E%Eg i: DOTRELE AIPS 1: OPTYPE ' Tupe of data to load,

: AIPS 1: ‘' =k all types
AIPS 13 DOLVLOME alIps 1 ‘W= Y data
HIPS 1: DOCOWCAT AIPS 1: "IM' =* images
e 1 AIPS 13 NCOUNT 0 Munber of Files to load.
AIPE 1+ ** peess pl|  [AIPS L1 DOTAECE 1 True (1,00 meanz load tables

* F AIPS &% for images,

AIPS "D, DOUVCOMP -1 #0) = compressed data (FITS)
gy P BETLIRN £owe scusmemiier [ or next line to guit print **

A M S Rid




Where does AIPS put data?

@l =aes msosevs _| - O x

hiosthar

baee X Tosener T ——— e - ™
FITLD1* Taszk FIT [ amar@kAL T 2

FITLI1: Found MH|  |[amerekal(l ”]$ 15 FhomedamsrAaips/DATAKALT_1Y

FITLDL: Create M| \gNDoO1001, 340 CCDOOS046,00R; CCOODAORZ. S2d:  CCIOOMOLY,00U:
FITLI; AMDOOLO00L, 0232 CODulTimTyioRy = Ii0uunUEZ , OR0:  CCDOOMOLZ, 00U
FITLDLECheCK | |anpootoot o2Hs  CCDOOG04S.00Rs CCIOOROTO.OZH  CCDOOHOZO. 00U
FITLIL ooseryer | |aNDoolool, 05K CCOO0R049, 00R+  CCOOOAOTO,0RD:  CCIOOMOZL, o0l
FITLOD: Dbserw, || (gDootool,0I1s  CCDOOGO4A,00R:  CCDOOAOTL,02H:  CCDOOMOZZ, 001
FITLI1: # wisibl| |gNpooiool,oM3: CCDOOSO4E,00R+  CCOOOACTL,ORD:  CCOOOMOZE, 000
FITLIL: Rand axq|  |gNDoolool,o0l: CCDOOGO4C,00R+ CCOOOAOTZ2,02H:  CCIOOMO24, 000
FITLINY —=—=———1 ANDOOL001,00%:  CCOOOG04D,00R:  CCDOOAOTZ,0RD:  CCDOOHOZS, H0U:
FITLDL: Type ANDOOLON ARAs  CCTONGAAE (NR+  CETIANAn7= aoH+  CETIOOMA?E, 0L+
Eﬂtﬂi kit ot Actual data location - usually no ;ggﬂ
FITLI1: FREU anmooic heed to look there 9,001
FITLDL: IF ANTIOOLO o lALnOUe
FITLI1: RA BHDOOLO0L, ORS:  CCOOOGO4T, 00R:  CCIODAOTS,0R0:  CCOOOHOZE, o0l
FITLID: IEC ANDOOLO0L, OUK:  CCOOOS04K,00R s  CCOOOROTE, 02H:  CCDOOMOZC, ol
FITLID: === *¥lgNDo01001, 0KC:  CCDOOG04L,00R:  CCOOOAOTE,ORO:  CCDOOMOZD,00U:
FITLIN: Coording|  |aNDooloo1,118+ CCDOOGO4H,00R+ CCOOOAOTZ.02H:  CCIOOMOZE, 00l
FITLDL: Rest fra| |awDoolool,1CH: CCOOOS04N,00R+  CCOOOROF?,ORQ:  CCDOOMOZF, 00U
FITLDI: ALt refd|  |gnDool001,586: CCDOOG040,00R: CCDOOAOFS,02H: CCDOOMOZG,00U;
FITLOL: Maimum | [aNDOOL002,0RT:  CCDOOS04P,00R:  CCOOOAOTS,0R0:  CCDOOMOZH, 00
FITLDL: Maximum

FITLD1: Maximum wersion mumber of extension files of type BL iz 1

FITLDL = Me®Tmum wversion number of ex@msion files of type FG is 1

FITLEL: Appears to hawve ended successfully

FITLI®¢ kali 31DECOS TST: Cpu= 0,1 JFkal= 0 I0= 4

7
I
—
—
B T N e R L Y "

FLOOOZO0L , 05k
FGOOOZ00L, 00U
FLOOOZO0L, 00X
FGOOOZ001, PO
FLOOOZ00L, ORN:
FLOOOZ001 , 10N
FLOOOZ00L, 5506
FLOOOZO0Z, Q0L
FGOOOZ00L, 010
FLOOOA00L, 02H:
FGOOOE00L, 000
FLOOOA00L, O0x:
FGOOOE00L, PO
FGOOOA00L, OR0:
FLOOOA00L, Ok
FLOOOA001, 10N
FLOOOA00Z, 02H:
FGOOOZ003, 02H:
FLOOO4001 , 0bk:
FGOOO4001 , 0G0
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Where does AIPS put data?

—| — 0 X
hiozthnar task #: Mess ¥ L xterm | — D }{
____________________ [

KALT > FITLIL: Task alng . dise 1 Data are accessed via the

S FITLDL Eﬁ;g AIPS 13 Cat Usid Maprane | AIPS catalogue. - Gtat
vALT > FITLIL: AIPS 13 1 89 SPER_EV LVIATH, 1 Y s0-AOL-2004 14146153

kALl > FITLIL: Chd AIFPS 13 2 B3 SPMCALS_&F L UNDATA, 1 UV 16-AUG-2009 16:39:01

KALT > FITLDL: Gose AIPS 1% 2 83 SPWCALS LYDATA, 1 Uy 17-AUG-2009 0355103

KALI > FITLD1: Obse AIPS 13 4 83 SPER_EY + TASAY 1 NV 17-AUG-2003 09:55:03

EALT > FITLD1: # wi AIPS 13 L B3 0200+539 LICLO0L, 1 MA 18-AUG-2003 21:37:14

EALI > FITLD1: Rang AIPS 13 B 83 SPERE_337 LLBHOOL, 1 MA 18-AUG-2003 21:37:14

EALT > FITLD1l: ——— AIPS 1% § B3 SPER_337 LCLooL, 1 MA 18-AUG-2003 21:37:14

KALD > FITLDN: Type AIPS 13 7 B3 SPEE_EY LITHOD 1 Y 18-AUG-2003 21:37+14

KALL > FITLDL: COMAY|qTps 4s 3 89 SPER_GT JCLool, 1 MA 18-AUG-2009 21:37:14

- L T E;EE AIPS 13 10 89 SPER_E7  LOCLOOL, 1 MA 18-AUG-2009 21:37:17

vaLl > FITLDLe IF AIPS 1: 11 83 SPER_EV LICLO0L, 1 MA 18-AUG-2003 213717

KALT > FITLIL: R AIPS 1 @03 TIENE S A_EVH L UVLHTH, Gl 19-AUG-2003 14:49: 36

kAL > FITLDlE TIEC AIPS I ls 89 MEMZ73_MER UMDATA, LN A0-AUG-2009 1h:10:15

KALI > FITLD1: ———- AIPS 1% 14 O Fer aoC oo, 1 Y 19-AUG-2009 22:05+19

KALI > FITLDL: Cood AIPS 1: 15 89 M2Y3_ME_.002,DECOM | 1 WY 20-AUG-2003 16:43:34

KALI > FITLDL: Rest AIPS 13 16 83 MEMZ7Z_EWM L, IBMOOL, 1 MA 19-AUG-2009 14:13:57

EALT > FITLD1: AIPS 1:x 17 89 MEMNZ/Z_EWW  ICLOOL, 1 MA 19-AUG-2003 14:47+5E

EALI > FITLD1: AIPS 1 ** press BETUEN for more, enter U or next line to quit print **
EALT > FITLD1: #]

EALT > FITLD1: :

BALI > FITLDL: Mo Tnum werszion number ot eX¥msion files of type FG iz 1

KALI > FITLFL: Appears to have ended successfully

ﬁHLI = FITLISw kali F1DECOS TST: Cpu= 0,1 _Jeal= o I0= 4

ALMA Regional Centre | UK n
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What's in the data?

AIPS
AIFS
AIFS

(W =L

AIPS
AIPS
AIPS
AIPS
RIPS
AIPS
AIFS
RIPS
AIPS
AIFS

+

13
13
13

1 +

1%
1%
1%
1%
13
1
1%
13
1%
1%

I xterm | . [
atalog on disk 1

Cat U=id Maphame Clazs 5Seq Pt Lazt access Stat
1 83 SPER_GY LIMTATA, 1 UV 30-AUG-2003 14:46:53
2 89 SPNCALS_&7 UVDATA, 1 UV 16-AUG-2003 16:39:01
<29 Chlifal © LWTIATA, 1 UV 17-AUG-2003 09:55:03
You can select data by ASAY 1 W 17-AUG-2003 (03:55:03
CLooL, 1 WA 18-AUG-2003 21:37:14
hame or catalogue NUMDBEF riooi” 1 g 18-AUG-2009 21:37:14
¢ 83 SPER_33Z2 LLCLoo1, 1 MA 18-AUG-2003 21:37:14
8 89 SPER_EY ITHOD 1 UV 18-AUG-2003 21:37:14
9 89 SPER_EY LCLO0L, 1 MA 18-AUG-2003 21:37:14
10 83 SPER_GY LACLOOL, 1 MA 18-AUG-2003 21:37:17
11 33 SPER_GY LICLood, 1 MA 18-AUG-2003 21:37:17
PEEEET RN FA_EVN LUNLHTH, Sl 19-AUG-2003 14:49:36
12 89 MKNZ273_MER  UNDATA, 1 LA 30-AUG-2003 15:10:15
14 oo ARRET oo oL, 1 UV 19-AUG-2003 22:05:19
15 89 M2VE_ME_,002 , DBCON | 1 UV 20-AUG-2003 16:48:34
16 89 MKNZ73_EWN  , IBMOOL, 1 MA 19-AUG-2003 14:12:57
17 89 MENZF3_EWN L ICLOOL, 1 MA 19-AUG-2003 14:47:56

AIPS
AIPS

#{]

13
13

*#* prezs BETUEN for more, enter U or next line to quit print **
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What's in the data?

+

AIPS 1: Cat Uzid Hapr
AIPS 1: 1 89 SPES
AIPS 1: 2 89 SPMI

OaThS 4+ =z Qg CRLr
You can select datd

name or catalogue

AIPS 13 F 83 SPER
AIPS 13 2 839 SPER
AIPS 13 9 839 SPER
AIPS 1: 10 B3 SPER
AIPS 1; 11 83 SPEA
AIPS 11 @50 IR N
AIPS 1w 13 83 MEMI
AIPS 1: 14 &3 TR
AIPS 1: 1 B9 MZF
AIPS 1: 16 B3 MENI
AIPS 1: 17 B3 MKNI
AIPS 1: ** preszs RETUS

#{]

T xterm | — [

Aisk= 1 user= B9 tupeslV  HENZFE_HER,UVDATE

Filename=MENZ7Y3_MEE ,UNDATA, 1
Telezcope= Feceiver=

Obzerwer= Uzer #= 89

Obzery, date=14-FEB-2004 Map date=139-ALG-2009

# vizibhilities 40852 Sort order  TH

Rand axes: UU-L WW-L WW-L BRSELIME TIMEL

Type Fixels Coord walue at Pixel Coord incr  Fotat
COMPLEX 2 Q,0000000E+00 1,00 1,0000000E+00 0,00
STORES 4 =1, 0000000E+00 1,00 -1, 0000000E+00 0,00
FREL 1 4,9344300E+03 1,12 1,2000000E+07 0,00
IF 1 1, 0000000E+00) 1,00 1, 0000000 +00 0, 00
FA 1 12 44 42,142 1,00 AR00, Q00 0, 00
IEC 1 bh hE 13,150 1,00 AB00 000 0, 00

Coordinate equinoe 000,00

Rest freq [, (00 Wel type: OPTICAL wrt LSE
Alt ref, waluse —4,20762E+05  wrt pixel g,00

Maximum werzion number of extension files of type HI i=
Maximum werzion number of extension files of type AN i=
Maximum werzion number of extension files of type BL i=

Maximum werzion number of extension files of type FG i=
keyword = 'MAXABSU ' walue = -1, 000000E+00




¥ I xterm M
— Type ~— Name ~ Class ~ Seq. No.

U V d ala h e ad @I  tupe=llv  HKNZ73_MER,UYDATA,1

AIPS 1: Image=MkM273R  (UV) Filename=MEMZ/3_MEE  INWDATA, 1
AIPS 1: Telezcope=MEELINZ Feceiver=
AIPS 1: Obzerwer= Uzer #= 83

Axes: Obzeryw, date=14-FEB-2004 Map date=19-AUG-2009

e # vizihilities 40852 Sort order TB
‘T'S'P['!tlei+ Rand axes: UU-L Wv-L WW-L EASELINE TIMEL
AIPS 14 mmmm o e

Amp, ¢ V\;éi_ght Type Fixels Coord walue at Pixel Coord inck  Eotat
s COMPLEX 30, O000000E-+0) 1,00 1,0000000E+00 0,00
LLRRLRRL  crppees 4 -1, D000000E+0 1,00 =1, 0000000E+00 0,00
Hz  roen 1 4,9944900F+09 1,12 1,2000000E+07 0,00
Sub-band ¢ 1 1, 0000000E+00 1,00 1,0000000E+00 0,00
Pos py 1 13 44 42,142 1,00 ZEO0,000 0,00
Pos [EC 1 G5 53 13,160 1,00 ZE00,000 0,00
HIF> 1} —m—m—mm——/mm———— ™™™ ™™™ @—————————— - - - === —————————=
AIPS 1: Coordinate eguinox 000,00
AIPS 1: Rest freg (1, (00) Vel type: OFT=C,

AIPS 1% Alt ref, value —4,20762E+05 urt pixel | xensiontables
AIPS 1: Maximum wersion number of extension files of type HI i=
AIPS 1% Maximum wersion number of extension files of type AN i=
AIPS 1: Maximum wersion number of extension files of type BL i=
AIPS 1% Maximum wersion number of extension files of type FG i=s

el AIPS 13 Beyword = 'HAKAESU ' wvalue = —1,000000E+00

e e




- T Ixterm | = O
Type ~— Name ~ Class ~ Seq. No
I d t ~= B9 type=MA  HMENZYE_MER, ICLOO1,1
mage datd FilenameshKNZ73_MER ICL00L, 1
7 Feceivers
AIPS 1: Obzervers= Uzer #= 83
AIPS 1: Obzerv, date=14-FEB-Z004 Map date=13-AUG-2003
AIFS 1: Minimum=-4,23469685E-04 Maximum= 7, 4b20L70a7E-02 JY/BEAM
Axes . Type Fixels  Coord walue at FPixel Coord incr  FEotat
Pos :+ pi——-5IN 512 13 44 42,142 2ab, Q) =0, L5000 0, 0
Pos : TEC--5IM G517 Oh ha 13,150 20F 0 0, L B000 0, 0
Hz : FREQ 1 4,33299302E+03 1,00 1, 2000000E+07 0, 0
1=1=total + STOKES 1 1, 0000000 +00 1,00 1, 0000000E+00) 0,
intensity 3 ----------------------------------"—-"--'"'i i
nir o 1t Camedinata aouince 200000
HIFs 1+ Restoring beam Maj, Min (arcsec), position angle (degrees)
AIPS 1: Conw size= 0,137372 X 0,06835 Poszition angle= -2¢,E9
AIPS 1: Rest freg (), Q00 Vel type: ORLIGCOL gt LoD
BIPS 13 Alt ref, value —4,20762E+05 wrt pixel |EXtension tables
AIPS 1% Maximum werszion number of extenzion tiles of type CC iz 1
AIPS 1% Maximum wersion number of extenzion files of type HI iz 1
AIPS 1: Keyword = 'CCFLUX ' walue = 4,341595E-02
AIPS 1: Keyword = 'CCTOTAL ' walue = 4,341595E-02
AIPS 1: Keyword = 'PARANGLE'  walue = -1,239443E+02
ATPS L banmand s FEMANG]LE ' putad s st d St000F +0)10)

AR ALMA Regional Centre || UK

' tvlortuzoom: tups Inspect an image

VIO INICILIALUN VLAVt P=1 riicad. £6/90/7 1Y



F{X-AIPS tv Screen Server 98 - UNIX 1

Image data

AIPS 1: Observers
Ob=ery, date=14
Minimum=—4, 294K

FA-—SIN
DIEC--5SIN
FREL
STOKES

+
+
+
+
+
+
+
+
+
+
+

1 =1 = total
intensity :
it o ot Conedinats aoi
nIPs 1+ | Restoring bea
AIPS 1: Corw size= 0,13
AIPS 1: RFest freq
AIFS 1: Alt ref, walue
AIFS 1% Maximum wersion
AIPS 1% Maximum werzion
AIPS 1: Keyword 'CLFL
AIPS 1% Keyword = 'CCTO
AIFS 1: Keyword = 'PARA T = — L, o or o
ATPS Lt Korniandwmet LEMAMNG] E ' s S d St F +010)
|twlo: 1‘ JZ00m rtups Inspect an image

VL O INICLd] M AR Pe<~ riicad. £6/90/7 1Y




Making a plot file

- I xterm | . [
#
AIPS 1: IM3MAME b (hame) blank => INMAME
AIPS 1: IMACLASS ' (class) blank => 'PPOL'
AIPS 13 IM3SEL 0 (=eq, #) 0 => high
AIPS 1: IMSDISK ) Dizk drive #, 0 = any
AIPS 13 Folarization angle image:

AIPS 13 IN4MAME b
IN4CLASS " NG
IN45EL

11z Ay

op right corner of first
image:r O=rentire image
Multiple planes of a cube
1 will be plotted in panels,
1 Increment on 3rd axiz of

1=t and poszibly 2nd image
MY ] Mumber of planez along

vertical side of plot

¥t preszz RETUEN for more, enter U or next line to quit print %

ZINC
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Making a plot file

- T Ixterm | = O X
sgetn 20

pe=tA MEMZF3_MER, ICLO01,1

= i change to T,R.C,
HIPS 1* Euttnn I to kill aru:l e:-:lt M FixAPPStvscreenserver9s-unix1 _ [IuiBX
AIPS 1% Set T,E.C, ¢ button A or B to repeat B,
AIPS 1% Button C or D to exit
AIFS 1: Dl N I

SIMSTAT

H T tiean=-1,0078E-Cs rmz= 1, 0025E-04 JY/BER
HIPS 1: Maximum= 4,0536E-04 qUe=iZf===i55 1
HIPS 1: Skypos: RA 13 44 42,37202 DEC 55 53 11
HIPS 1: Skypos: IPOL  4332,990 MHZ

AIPS 1: Minimum=—4,2347E-04 at 96 110 1
HIPS 1: Skgpns: RFR 13 44 42,42723 DEC 55 53 10

A M S Richards MWA 2010 p24  Printed: 28/(



Making a plot file

- - T xterm | = [ =
# #
AIPS 1: IM3MA RIPS 1: to center, B rel to subim cen
AIPS 1: INZCLH AIPS 1: B pixels, 7-10 a= 3-6 with
AIPS 1: IM35H AIPS 1: only tick labels
AIPS 1: IN3D] AIPS 1: <0 > no datestime
AIPS 13 AIPS 1: special walues for RGELEYS

AIPS 13 IN4MR([ [AIPS 1 - 1 =F images must line up
AIPS 13 Indcll| |arps 1| BASE contourievel already set ° . rr o 1on)

AIPS 1 IM45B( [AIPS 1: BLEY L Percent of peak for lews,
AIPS 1¢ CLEY 3, 008E-04 Absolute walue for lews
AIPS 1: (used only if PLEY = 07,
AIPS 1: LEWS -1 1 Contour lewels (up to 307,
AIPS 1: 2 4 g 15
AIPS 1: a2 G *rezt 0
AIPS 1: COMSCOL ] Color the contours by plane
AIPS 1: FACTOR ] Mult, factor for Pol wector
AIPS 1: (=ee HELP)

AIFS 13 ZINC AIPS 1: ROTATE () fingle to rotate Pol wectar

AIFS 13 AIPS 1: (in degrees)

AIFS 13 NY BIPS 13 XINC 1 ¥-inc, of Pol wectors, 0=31

AIPS 13 YINC 1 Y-inc, of Pol wectors, 0=:1
AIPS 1: ** pressz EETUEN for more, enter O or next line to quit print **
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Making a plot file

- v T Ixterm | = [
# #
AIPS 1: IM3MA RIPS 1: to center, B rel to subim cen
AIPS 1: IMN3CYH
AIPS 13 INZSE M | xterm =0 X
AIPS 1: IN3D] AIPS 13 16-20 az 1-5 =zcribbled on
AIFS 1: ARIPS 1: -n < 0 =* n, but no other
AIPS 1: IN4MA AIPS 1: drawing in beam-plot area
AIPS 1: IN4CL AIPS 1: LABEL i) -rlabel each pane with the
AIPS 1: IN45H AIPS 1 pane number
AIPS 1: 1-+1abel each with coordinate
AIPS 13 2-rlabel each with coordinate
AIPS 1% relative to reference
AIPS 1% =1-*do not label each pane
AIPS 1: DOTY -1 = 0 Do plot on the TV, elsze
AIPS 13 make a plot file
AIPS 1: TWCHAN 1 TV channel for grey plots
AIPS 11 GRECHAM i) LGraphics channel O =3 1,
AIPS 1: ** press BETURN for more, enter 0 or next line to quit print **
#
AIPS 1: DODARK 1 Flot dark wectors as black?

DAREL INE 0,33 Switch to dark lines when
qrey-scale > DARKLINE 0-1
Color each walue of LEWS

TV pixel location of bottom
left corner of image 0=3 self

scale, non O =F pixel =scale,

&

ATPS




Making a plot file

T ITKSRV1(Tek) | — |:| ><
w w
" " FLot file wversion 2 created 31-AUG-2009 17:36:599
COMT: MEMZ73a  IPOL  4992.990 MHZ MKMZ73 MER.ICLOOL .1
AIPS 1: INZNH| AL ——T | — —
HIPS 1+ IM3CL ] -
AIPS 1: IMW35SH |
AIPS 1: INZDI gp -2 & 14a 7
AIPS 1: E '
AIPS 1: IN4ME E -
AIPS 13 IN4CL I 4.0 _. N
AIFS 1: IMN45H E
T 13.5 |- -
I
0
M
13.0 —
{
J
% 17.5 H —
0 ' P
0
) 17.0 e —
EEI I | I I I I | I [=
13 44 47,3547 ,3042 2547 . 2047 1547 . 1042 .0542 0041 9541 .90
RIGHT AQSCENSION ( T20007
Conmt peak flux = 7.4526E-03 Jv/BEAM
Lews = 3.008E-04 * (-1, 1, 2, 4, &, 16, 32, 64) l!!t
] ATPS




Combining Arrays

e MERLIN+EVN - Markarian 273

- Data already calibrated separately in 2 SPLIT files

- Check properties in common (check uv data)
* Phase-ref and pointing position
* Frequency and spectral configuration
* Flux density scale X

- Correct flux density

- Select suitable weights, combine data and image
* Tweak weightings to improve resolution or sensitivity

* AIPS needed to provide user-friendly tasks

- For rescaling amplitudes & changing weights
* (essential for delay & rate cal, see Mark's session)

- Can go back to CASA for advanced imaging
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+ Calibrate/comBiERNIAPE !
- more optionsHOIINHYNIPIEXIE

MRK 273 MERLIN+EVN

1:1 ratio

13"
13"
13"
13"
13"
12"
12"
55°53'12"

S I (o S S T N I

1374442522 42514 42°08

J2000 Right Ascensian

1:500 ratio

Lo
» o o N e D

AL S

13744M42% 22 42514 42°.08
J2000 Right Ascensian

-mage in CASA
h_Qed emission

1:500 using CASA
multi-scale clean

13"
13"
13"
13"
13"
12"
12"
55°53'12"

I o T T S S

W,

A4

13144M42% 20 42514  42°08

J2000 Right Ascensian

See faint SW emission
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