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Tycho-2  
2.5 million 

USNO-B1 
1.05 billion 

 GSC II   
0.9 billion 

[1] E. Høg et al. 1995	




Stars in the Milky Way 



Data Collections 



Sloan Digital Sky Survey 

8000 deg2   

287 million objects 

1.3 million spectra 

10 TB imaging data 

2 TB catalogue data 



•  Two 1.3m telescopes, Mt. Hopkins, CTIO 
•  256x256 near-infrared arrays, 2x2 arcsec pixels, J, H, K bands, 7.8s 

integration time 

470,992,970 point sources, 
1,647,599 extended source 

4,121,439 fits images in J,H, Ks 



9299 
catalogues  



Djorgovski 
[2] Djorgovski et al. 2011 



Djorgovski 



Virtual Observatories 



Virtual Observatories 

•  Develop interoperability concepts to make 
different databases seamless. 

•  Manage vast data resources and provide these on-
line to astronomers and other users. 

•  Provide computing power and tools for data 
analysis, visualization and mining. 

    Empower astronomers, regardless of their 
location and circumstances,  to use the vast, new 
pools of data for producing new science. 

New Science Initiatives 



Registries 

User 

Computing 
Resources Databases 

Data Models, UCDs, Data Formats, Query Language 

VO 
Schema 



IVOA Architecture – Level 0 

[3]  Arviset et al. 2010 



IVOA Architecture – Level 2 

[3]  Arviset et al. 2010 



         IVOA (http://www.ivoa.net/Documents/Notes/IVOArch/IVOArch-20040615.html) 



Evanthia Hatziminaoglou 

    [4] Science with the Virtual Observatory (Evanthia Hatziminaoglou) 



VO Tools: 
Image Cutout System 

VOPlot, VOStat 









PyMorph Pipeline 

Photometry,    
Morphological Parameters, 
CAS Parameters 



    VOI PyMorph Service   URL  http://vo.iucaa.ernet.in/~voi/VOIPymorphService.html 











Simple Astronomical Applications 



Proper Motion of Barnard’s Star 



Barnard’s Star 

Very low mass red dwarf star.  
High proper motion 10.3”/yr.  
Suspected to have a planetary 
companion by Van de Kamp. 

Constellation Ophiuchus,    
V=9.54, distance 6 ly 

M~0.15MSun  R~0.15RSun      
Age~1010  yr 

 [5] Andromeda Child  

      http://www.andromedachild.com/2011/06/lost-world-of-barnards-star.html 



























The Pleiades Cluster 



The Pleiades  

Open star cluster,  dominated by 
hot, blue extremely luminous stars 
formed ~108 yr ago.           
Disatnce ~400 lyr 





















Research 



A Population of Compact Elliptical Galaxies 
Detected with the Virtual Observatory 
Chilingarian etal, Science 326, 1379, 2011 

Create a workflow, i.e. an automatic data 
retrieval and analysis system to search for 
cE galaxies in large data collections.  

21 cE galaxies were found, using archival an 
new spectroscopic data.   

All the cE exhibit old metal rich stellar 
populations different from dE galaxies. 

These properties are reproduced by numerical 
simulations. 



•  Identify nearby galaxy clusters with z<0.055 using  
VizieR 

•  Gather precise measurements using VO services 
including NED 

•  Fetch HST images of selected galaxy clusters 
from Hubble Legacy Archive which uses the 
IVOA Simple Image Access Protocol 

•  For each image use SExtractor to obtain r_e, L nad 
approximate light profiles then identify cE 
candidates 

•  Use NED, VizieR and SDSS-Dr7 to obtain 
additional information. 



Fragment of WFPC2 image of 
the central region of Abell 397 

[6] Chilingarian et al. 2009  



•      Topcat, VOPlot, R for graphics 
•      PaperScope tracing citations and  references 
•      DataScope for obtaining exhaustive data  
•      Splat-VO, Specview for spectral analysis 



Thank You! 
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CRTS (Catalina Real-Time Transient Survey) 
http://crts.caltech.edu/pub.html 
IUCAA (The Inter-University Centre for Astronomy and Astrophysics) 
http://www.iucaa.ernet.in/ 
IVOA (International Virtual  Observatory Alliance) 
http://www.ivoa.net/ 
SDSS (Sloan Digital Sky Survey) 
http://www.sdss.org/ 
SIMBAD 
http://simbad.u-strasbg.fr/simbad/ 
VO (Virtual Observatory) 
http://vo.iucaa.ernet.in/~voi/ 
2MASS  (The Two Micron All Sky Survey at IPAC) 
http://www.ipac.caltech.edu/2mass/ 


