
●

 

VO Science
●

 

Tools for ELT 
●

 

Data analysis

●

 

Case preparation
●

 

Multi-z comparisons
●

 

Planet-hunting - ALMA, Spitzer

●

 

Stellar populations - JWST, X-ray

●

 

SNe - eMERLIN, SKA
●

 

Data transport and data access

Virtual Observatories for 
the ELTAnita Richards (Jodrell Bank Observatory) and the AstroGrid and AVO teams



●

 

31 new QSO2 in GOODS fields (HDFN, CDFS)
●

 

9 known previously
●

 

Optical continuum obscured, soft X-rays absorbed
●

 

Select 294 Chandra sources (Alexander et al.) with
●

 

Hardness ratio (C2-8

 

-C0.5-2

 

)/(C2-8

 

+C0.5-2

 

) ≥-0.2
-

 
Use AVO Aladin-based tools, Vizier search

-
 

Cross-match with HST source list (>60,000 objects)
●

 

Find x-ray power (column ops on VOTable) & select:
●

 

Full-band x-ray luminosity Lx >1037 W 
●

 

SSA discovery of FORS spectra
●

 

Spectroscopic redshifts
●

 

Use SExtractor, HyperZ in workflow for photometric z
●

 

X-ray/optical flux density ratio 
-

 
X-ray

 
power/redshift

 
relationship

 
check

First VO Science refereed paper

●

 

Previously known AGN2

●

 

New AGN2

●

 

Total AGN2 in GOODS

●

 

Lx

 

> 1037

 
W

●

 

QSO2 candidates



Data available 
at selected 
point are 
highlighted in 
tree

Automatic display of 
instrument footprint 

Image 
metadata

HST-ACS
DSS

VLT-ISAAC

Chandra

ESO-WFI

2MASS

My Data

Data selection: AVO-Aladin tool



Spectral viewer/modelfitting

redshift = 3.046
LyH      C IV

No spectrum? (no ELT!) 
Photo Z workflow



●

 

Use VO xmatch to find 
55 radio sources with 
X-ray counterparts

●

 

No obvious flux density 
or classification 
correlation

●

 

7 are Padovani et al. 
candidate QSO2

-
 

X-ray AGN

-
 

Mostly radio starburst

-
 

High
 

proportion

Radio-X-ray - 
optical HDFN Extended emission, 

steep spectral index: 
Starburst? 

Compact core, flatter 
spectral index:   AGN? 

<15 mas astrometry, 
counterpart: faint red 

background object

●

 

Radio:X-ray 
rest-frame 
luminosity

●

 

Low-z    
'well-known' 
correlation

●

 

Vanishes at 
high z /high 
luminosity!

●

 

Embedded 
AGN(s) + 
starburst: 
merger  

l ti
 

?



HI + optical from galaxy building...

...to the epoch of reionisation

●

 

M81 group tearing 
each other up

●

 

HI traces tidal 
interactions

●

 

ELT will reveal more 
ISM physics too

●

 

Go back to when they 
were put together

-
 

and before...

●

 

Ly a & HI absorption v. 
z -

 
stepped or sloped?



Planet formation
●

 

CG Tau
●

 

1.3 mm (Guilloteau+ 1999)
-

 

12CO, 13CO, dust
→0.15 M� ring, 'r 80 AU

●

 

1.2 �m (Roddier+ 1996)
→'r 120 AU

-
 

Comparisons:
→scale height 35 AU 

(�nir~100)
→10-4 M� mass inside ring
→accretion 10-6 M�/yr

●

 

L Eri SCUBA dust disc
●

 

ELT + ALMA >>10x resolution
●

 

Resolve terrestrial planet 



~ 5 mas, few K sensitivity

~ 10" �-K sensitivity 

SKA



Stellar populations: 
Breaking the age-mass degeneracy

●

 

IR-selected 
Cha 1 
sources

●

 

Direct 
discovery of 
XMM archive

●

 

3 bands in 
false colour

●

 

Low mass: 
X-rays

-
 

younger: 
more



Stellar populations
●

 

LMC (Kontizas +)
●

 

Data from public archives
-

 
Hipparcos

-
 

IRAS
-

 
2MASS

-
 

MSX
●

 

Colour-colour selections 
using VOPlot

●

 

C-star dynamics - bar
-

 
SF events 107, 1-2x109 yr

●

 

Wider sample  (de Gris +)
-

 
ELAIS (Spitzer +)

-
 

Use Pegase, SB99, 
Galaxev

ELT ill h t hi h !



LMA & debris disks/planets:
Multi -z SED plugin tool

Radio 
(various)

ISO LWS

HST
 

& IUE

XMM

●

 

Archives 
use VO-

 standard 
metadata

●

 

Query 
gives 
dynamic 
data 
discovery

●

 

Dimension 
equation to 
convert 
flux units

●

 

Aperture 
corrections



1

HST infrared

VLBA RSNe

MERLIN

Supernova hunting

●

 

ELT will image some SNe/ 
SNR with VLBI resolution

●

 

SKA will detect more Type1
●

 

VOs will reveal precursors
-

 
reconcile distance scales

-
 

investigate cosmic 
evolutionary

 
changes



Data mining: Pre-SN field
MERLIN+HST
2001

B

1993: Pre-RSN 2001: RSN

A Radio 
supernova

●

 

NGC7469 obs HI 1993
-

 
Only core imaged

●

 

MERLIN archive holds 
calibrated visibilities

●

 

Optical/RSN 2000
-

 
Colina et al.  2001

●

 

On-the-fly imaging 
-

 
Anywhere in 20' f.o.v 

●

 

Similarly for optical 
archives

-
 

Cut-outs/mosaicing
-

 
Light curves

-
 

Stacking for sensitivity



Data selection: Virtual data
●

 

Non-expert access to any z
●

 

Real archive with flexible 
products

-
 

Cut-outs of Gpixel images
-

 
HST associations

-
 

Optional  ISO spectral flags
-

 
Interferometry sensitivity or 
resolution

●

 

Archive calibrated visibilities
-

 
IVOA-standard metadata

●

 

Web services/Java/AIPS++
-

 
User gets full history

●

 

Challenges
-

 
Connection

 
speeds



●

 

EVN 09/04 IRC+10420
●

 

10 M� RSG, G0-F8 /30 yr
●

 

SN precursor?
●

 

OH Vexp 40 km/s
-

 
r ~7500 au @ 5kpc

-
 

900 yrs of wind history 
●

 

Correlator input 9 Tb/20 
hr
-

 
0.2 km/s velocity resln

-
 

Dual polarisation
-

 
~20 mas angular resln

I i i l  i  li

Data delivery: First spectral-line 
real-time VLBI (JIVE correlator)



●

 

ALMA model covers
●

 

Proposal tool
●

 

Scheduling blocks
●

 

Data quality control 

Metadata standards & schema

●

 

Archive storage
●

 

Pipeline processing
●

 

User requirements 



M31 through the ages

Hand-drawn
 

Photo-plate
 

Radio+optical
 

HI
 

X-ray+radio+IR



Growth rates �1/2

●

 

Data 
collection 
<12 m

●

 

Computin 
g power     
18 m

●

 

Network 
b d



●

 

Move the results, not the data, not the people! 
●

 

Specialised data centres with high-speed links
●

 

Universally-understood specifications 
(metadata)
●

 

Multi-scale,  multi-z , multi-epoch
●

 

Full data description and history
●

 

Expert and lazy modes
●

 

Tools, model fitting, model tweaking
●

 

Security/authentication 
●

 

One user, one profile
●

 

MySpace virtual storage facility
●

 

Identify 
●

 

User needs (science drivers)
Priority data sources

Virtual solutions



VO access - simplified overview 

User
query

Authenticate
Translate into
workflow

Resource
Registry

Select data-sets, 
processing if
required Data Centre

Processing 
Centre

Data Centre

Processing 
Centre
Data Centre

Processing 
Centre

Data Centre

Processing 
Centre

Data Centre

Processing 
Centre

Data Centre

Processing 
Centre

Data Centre

Processing 
Centre

Data
provider

Describe
data

Provide
software

Maintain
data

Notify
user

Cache 
results

Process
query

Repeat as required

Current
work

Data Centre

Processing 
Centre



AstroGrid portal: workflow building
●

 

Quick access to simple 
data (c.f. Vizier)

●

 

Browse registry of data 
descriptions
-

 
or just specify z, 
resolution etc.

●

 

Construct complex 
conditional workflows
-

 
SQL-like language

-
 

Prompts & examples
●

 

Compare image analysis 
results with published 
catalogues/models



International Virtual Observatory Alliance

Mission 
To facilitate the international coordination and 
collaboration necessary for the development and 
deployment of the tools, systems and organizational 
structures necessary to enable the international 
utilization of astronomical archives as an integrated 
and interoperating virtual observatory

SVO



●

 

Examples showed:
●

 

Multi-z data comparison, unit conversion
●

 

Off-the-shelf Cone Search, Simple Image Access
●

 

Multi-scale image matching (astrometry to be 
included)

●

 

Spectral analysis & SEDs (aperture matching 
needed)

●

 

Workflow building
●

 

Incorporation of common model & analysis 
packages

●

 

Ideas from last few days 
●

 

Handling massive catalogues
●

 

Handling high-resolution data (lessons from VLBI!)
●

 

Encourage integration of Pulsar, Planck,Theory 
VO

What do you need from VOs?
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