Radio data access:
on-demand interferometry imaging

Anita Richards and members of MERLIN, RadioNet and AstroGrid teams.

. ¥ ® 'Old' radio archive access
* Source lists, fixed images or visibility data
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* Most maps only inner few arcsec, fixed resol"
® MERLIN archive on-demand imaging
* via AstroGrid, using ParselTongue

® Next-generation interferometry
* Archive development strategies
* VO requirements

® Enable all astronomers to use multi-A data



Interferometry data

Ll GB — TB raw data per Ll Field of view e.g. 8', image
experiment (mins - weeks)  pixels 10 mas

Visibility data Map out regions of interest,
Cal sources. antennas etc. usually not all 10° pixels
Domain-specific software Most PI results too varied
LI No unique product to archive

Resolution v. sensitivity LI Pipeline data for VOs

tradeoff by baseline Quick Look static images
weighting Flexible products to order
3D/polarisation cubes, Raw data option rarely

spectra, time series... wanted If alternatives!
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VLBI data — C20:
then and now Search list by

experiment code

- ¥ DIRAWwWwW — SeaMonkey
Bﬁ-k chﬁardvRe%d %% |J¢ http:/ /db.ira.inaf.it/evn/ |v|@
—mm e e e GG CEE SRS o e ettt e st +==
NAME  ON ID RA1950 DEC1950 PI AFFL EVWNPN  USPN WL
—mm o e e G GEE SRS o il et e st +==
0004+139 Q 0 423.500 13 59 12.000 Gurvits Arecibo GGl4 6
0004+139 Q 0 423.500 13 59 12.000 Gurvits Arecibo GGl4 6
0008+106 IIIZw2 G 0 8 0.000 10 42 0.000 de Waard Leiden  83-09 6
0008+260 0 8 0.851 26 1 35.420 Lestrade JPL 90-19G  L49G 6
RO || 00104775 0 10 22.260 77 32 5.690 Polatidis  NRAL  GP7 18
0010+775 0 10 22.260 77 32 5.690 Polatidis  NRAL  GP7 18
: 0010+405 Q 010 54.200 40 35 1.000 Readhead  CIT 89-74G  R51G 6
0010+405 Q 010 54.200 40 35 1.000 Readhead  CIT 89-74G  R51G 6
0010+405 Q 010 54.300 40 34 55.810 Akujor MPIfR  89-07G A25G 6
e 0010+405 Q 010 54.300 40 34 55.810 Akujor MPIfR  89-07G A25G 6
. 0010+405 Q 010 54.342 40 34 56.310 Readhead  CIT 89-74G R51G 18
evn 0010+405 Q 010 54.342 40 34 56.310 Readhead  CIT 89-74G R51G 18
0014+813 0 14 4.100 81 18 28.400 Kuehr MPIfR  83-29G KI5G 6
ele 0014+813 Q 014 4.460 81 18 28.500 Wehrle CIT 90-18G  W59G 18
0014+813 Q 014 4.460 81 18 28.500 Wehrle CIT 90-18G  W59G 18
elect b 0014+813 Q 014 4.462 81 18 28.680 Wilkinson  NRAL  GW7 6
A 0014+813 0 14 4.462 81 18 28.680 Vermeulen  CIT Vo014 6
0014+813 Q 014 4.462 81 18 28.680 Wilkinson  NRAL  GW7 6
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EUROPEAN { || 9017:257 4c25.01 Q 017 3.415 25 46 13.500 Kapahi JPL 89-21G  K25G 18
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-MERL.INJArchme Visibility Data Retrieval Form - Mozilla -

MER'LIN Archive Visibility Data Retrieval Form

Obligatory:
Either

R.A, and Dec,

in Equinox
or
Source name

00:00:00.0000

H-00:00:00.000

!

|use_position

Enter in format 23:55:03.3520 +28:38:01.050 (sexagesimal) or
3587640917 28.633625 (degrees)

Enter J for J2000 or B for B1950 (default J)

T used, must be exact name wsed for MERLIN obsernvations

Optional

Field size
(arcsec)

Frequency and
frequency
tolerance

Start and end
times

(leave defaults if
wished, do not leave

blank)

|5

5000

5000

19910101

20201212

If you request a field of view <21 arcsec diameter at a position closer than
11 arcsec to the original pointing centre, data will be squashed to a single
frequency channel; for wider fields multi-channel data will be supplied. The
masimum MERLIN field of view is a few tens of arcmin, depending on
frequency and configuration.

Enter in format 1420.0 100.0 (MHz) or leave default for all available bands:

1370-1430 MHz or 1550-1730 MHz (L-band)

4500-5200 MHz or 6000-7000 MHz [ C-band)

Use format ¥ YWMDD or leave default for all epochs {most L- and
C-band continuum data from 1983-1993 inclusive is available and an
increasing amount outside those dates),

Extractuv data | Reset |

ERA

I o=l

LI Visibilities live on
disc, calibrated
Ll Sample products
Ll User version of

pipeline
| Still need AIPS



What's wrong with that?

LI Dedicated web site fine for Pls of major projects
Able to use domain-specific projects
For simple observations, even Pls use pipeline images!
Not really friendly for non-experts
Not convenient for multi-wavelength

Can't be used easily in workflows
LI Need VO access

Databases of observations and metadata
Static quick-look products
Flexible data products

L 12003-4 ATCA/CSIRO prototype imager using VO
iInterferometry data model
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# Aladin v3.0 multiview
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S resolution

SW? Images
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* Server selector
Choose an image server or a data server

Image servers: and fill in the associated form drawn below
Aladin Missions in VizieR
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5S5...
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MAST ISO - Log of I1SO validated data - 23Krow Others..
IUE - IUE Ultraviolet Spectra - 109Krow
H ST 110 160 220 _ MERLIN - The MERLIN interferometer at Jodrell Bank &
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High-z radio starbursis host obscured X-ray AGN

R. Baswick, 5. T. Gamington, A Hollbway TWE. Muxiow, AM.S. Richards, H. Thrall, M. Winstandey (JBO)

M. A Garratl, M. Kettenis, H..). van Langevelde (JIVE): E. Gonzalez-Solamz, N.A. Walton (loA)
BA, Harrison, P Padovani, P Fosati (ESO); MG, Allen (CD5)

1 Introduction-ang Data

‘W tme Vires | Ooasrvalory methods toinvestigaie the sfong asaccision betwesn the presence of radio and ¥-ray emizaion at high redahifia.
A region of 100 arcmind around the Hubble Deep Field Morth (HDFM 10-aremin fleld) was observed by the UK radio imererometer MERLIM and the USA VLA [13]. 52 sowrces brighter than 40 .y
wiera found in the comibined images, which reach a noias bevelof < Laly waing beam aizes of 042 - Y. Theas are the only cbaervations apart from the HET images (this badgrownd shows the UDF)
loresohe almoat all the objecta delecied. Thers is & close relationship between radio and FIR emisson of slartural origin which exends 1o = - 3[10, 12]. Mary of the higherredshifi radio sources
hewve sulb-mm SCUBA counlerpans (e.g. [18, 7, 8], corresponding to the resi-fremea FIR peak. 55 of the redio sources are among the 100 X-ray scurces delecied by Chandra inthe 10-aremin fie 4]
158 aof thess are smong the obaowed AGHN identified by [ 14]; the redio emisgson is serburs! dominated in a1 l=ast 11 casss.

We employed data soosss, ercaamaching and mamipulaiion fools mow available wa the AstroGnd Worklbench[1] and the BuraWD{Z]. These incheds the Vizier and Aladin services, TopCal and a
cut-cul axrecior for radio imeges which wses the parasalTomoue scnping interace deve loped by RadioMa2q3). We compers the redio dats with the Chanara CDF (M| scurce kst and cther GOODS[11]
HOFM oloaervations 1o investigete the properties of acive galasies 81 - = 1@

1.Can radio emisgon ongnete irom & process different from the X ray aowrce in the same galaxy? I ao, how mech rad aton hes & commen ongn &8nd how much s separais?
2. Are high-red shifl starbarats just analoogees of loesl UL IRGs or ere they a distind phenosmenon ondy 3esn in the 2 arly umverse?

| 3 High-redshift radio starbursts host |8 5 Adistinct population of high-:
X-ray-selected AGN starburst AGN hosts
LS M == LL undar 13 Xray souross in tha HOFMN hasa rado @untbor- §
™ I parts. This risos o over 1/2 at ighar radshit and in mast of thasa tha
= t * T high X ray lumrosty mdcatas tha presonce of an AGN. Tha £y — Lg R
b= I -+ ralationship for starbursts af - < 1.3 [§] shown by the groan ine in Fig
fﬂ i i 4 broaks down af highar @ where wo sea a damatic nowasa in tha
e & *g scatbor This s tho case aven i only the soi-band or tha de- atsobed
E * had-band ¥-my bminosty & cosdamd
- '|'| +* Tha maan angular s=ra aitha rado =oumesin e HOFM = 173 (F/g. 3),
] 1 *I oorespandng b a typical extent of 8-10 kpo lorstarbuwrsts. afl ol which
= 4 " *gl i am bmar than 2 kpo Tha iramod star-formabion mbes am 1-2000
L " | * yr ! far tha highar-rodsh i sorces In contrast, iocall ULIAG=, with AR
d n # i fumnostoes = 07 W m Y, hae dar-domaion mtes pcally S0-200
¥ g * | si-ive ot 1.4 oz M y7 ' concontrated inside the innar kpo of the gakaxy. The near and
e & 4 * : for sfarbwrsts do hawe ona leabune in oomman; thair opbcal countarpars
Liﬁ 3 Wk * Storbesi-fim o 14 Bz o vary roquently show signs ol sevom dishrbance and magoe
¥ ﬂ w O Uncloasilied o 1.4 JHz
] ry T T T T
s | | L I1:unc‘r.lul.-e . i b . #
il e 10 10 g W e
Hesb-frame 1.4 DHe |umiseaity (W He™') i :: 4 Tl ___.--"'F--
Fig. 3 Reached radio-¥ ray scurces in the HDFN. Symiol L 'li STl ¥
] height i proporfonal to the radio source larpest anoular [ * T &t & -
e i B = LTI T N T aize which ramoes from 07.3-12". Symbal shade from 5| -t
Fig. 1 Radic comtowra 8t { - 1,1, 1.1, 2.0 = 0udydbeam orange 1o dark red represents the recshifl range 0244 e 1 "'f-/ "y
E"-El"h:'ll"l;l astromerically algned ACS mages i the HOFM. fig. 3 shows the desfcatos ad lumnosbes of 1.4-GHz: rado 2 o &
Bladk crosses ahow the Chanora sowrce posiions; all ars mowrcees i Hha HIDHE M) with X-my countarparts and moasuned radshiis g P —F n
Horey type2 AGH. A out of avary 4 uly sourcos an strbursts, induding o wih Xray o f—" . 1
Fig 1. ihmiratas tha radio dassficabon oitera dovdlopad by f13] mnb;g:rl: ':"“:__"““ ol I:I'l;s\: Horary souroes ?“":“ "-?;:h' ":_dw {a "
N2BEAEER 104 |2 - D) is a bright AGM with a compadt cora urehadad amain Fig. 4., ndicating an AGM, 17 of which ara dessed i N ] .
ovorying tho ofical posk and bbos mbonding oesde ta hoss ;:.t'ﬂ:e-ﬂ.l".{-il"'«l [14]. Thase ara shosn by a blua A n Figs: 3., 4. and | 4 " :_:E:::fiuttﬂfi !
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Next Generation Interferometers

Je-MERLIN, eVBLI, EVLA L'B2E' obs-to-archive

ATCA/LBA, LOFAR, Integrated data path

GMRT, ALMA, SKA etc Metadata retrieval
Committed to VO access Flexible remote
Software development processing of products

RadioNet — ParselTongue
(Python over e.g. AIPS)
NRAO — CASA (aips++ archive management?
based, Python scripting).
ESO — XML binary and
metadata storage

VO components in

Cornish, GMRT, MMB
and other surveys



Char DM Markarian 273 @ 18 cm

General Spatial Temporal Spectral Observable
frame/units |ICRF, deg ISOstring Mhz Jy
: 13.123456 1997-06-14
Location | 55 987654 |T12:00:00 |13 undet
12.92, +55.58 |...T06:00:00 .

Bounds 13.32, +56.38 |..T18:00:00 1650 1665 |0.0002 0.5
13.123456 (on-source

Support +55.987654 |scan listing |1650 1665 |undef
0.4 URL)

o f (Tint, Ov, lary (bandpass |? dynamic
Sensitivity beam) undef LUT URL) |range <5E+4
Filling Factor| 1 0.7 1 undef

: 072 2.0
Resolution 0’2 2”0 PTOOHO5M |1000 kHz 5E-5 10E-6
: 0’ 04 0”.0625
Sampling 0" 04 0”.0625 PT16S 1000 kHz undef




Development

LI Expand/apply VO standards
Spatial frequencies, polarization...
Tools for radio data (Jy/beam, 3+D cubes...)
Authentication

LI Expand data products/services available
Robustness
Visibility data, spectra, time series
Single-dish data
Image cutouts for Deep Fields
Solve queuing/overload and other problems

LI Impliment at other sites/other radio datasets



AstroGrid/RadioNet workshop

Radio data management (1400 5 Dec — 1600 8 Dec)
Workshop for data providers/large surveys etc.
" Data flow using archives and pipelines
ParselTongue, Common Proposal Tool etc.
" Data delivery

Publishing data to VOs
Use and development of relevant VO tools

Science use (0900 4 Dec — 1300 5 Dec)
Oxford w/c 4 December 2006

radiovo@jb.man.ac.uk http://wiki.astrogrid.org



