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Science Input at the IVOA 

•  Why this session? Because the final goal of the VO is to 
facilitate and foster astronomical research and astronomers 
are its ultimate users

•  Therefore, scientific requirements should drive the IVOA 
process

•  Our plan: 
  start from the most pressing scientific needs in the area of 

utilization of the VO for research purposes
  describe briefly the science problem
  discuss the requirements on the IVOA side
  map these requirements to the relevant Working Group(s)
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The needs of the Astronomical Community 

•  How were these needs captured? From the many 
interactions some of us have had with the astronomical 
community, at various levels: 
  Workshops: Euro-VO Community Workshops
  Dedicated schools: Euro-VO Schools, NVO Schools 
  Research Initiatives
  VO Booths (e.g., AAS and JENAM)
  VO lectures
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Building a Spectral Energy Distribution (SED)  

•  An SED is a plot of flux density versus frequency/
wavelength/energy

•  It can include any data which have been calibrated (in 
units of energy/area/time/frequency)

•  A flux-calibrated spectrum is an SED, but usually an SED 
used for astronomical purposes will cover a frequency 
range > than that covered by a single spectrum  

•  Astronomers uses SEDs to, e.g.,:
1.  identify the physical process(es) responsible for the 

emission
2.  determine the source class and its distance     
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Building a Spectral Energy Distribution (SED)  
Fritz, Franceschini & Hatziminaoglou 2006 
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Building a Spectral Energy Distribution (SED)  
Salvato et al. 2009 
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Building a Spectral Energy Distribution (SED)  

•  If all data are already in flux units, then there is no problem, 
assuming VO spectral tools can deal with them

•  If some of the data points are in magnitudes, then they need first 
to be converted to fluxes

•  In the simplest, and most common, cases, since m= - 2.5 * 
log(flux) + K, conversion to flux requires only 2 numbers: the 
effective frequency and the “zero point”

•  For more accurate results, one needs to do a calculation which 
involves the instrument transmission curve and the source 
spectrum

•  The precision required is typically inversely proportional to the 
frequency span covered; but it all depends on the final science 
goal

•  SEDs can also be needed for many (thousands) objects 
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Building a Spectral Energy Distribution (SED) 
IVOA Requirements  

•  Photometric (magnitude) data need to be associated to:
  effective frequency and “zero point” (mandatory)
  instrument transmission curve (recommended)

•  This information needs to be understood by VO spectral 
tools, which should also be capable of handling many 
sources and presenting the results in an efficient format

•  Therefore, a standard needs to be generated
•  Involved WGs: DAL, DM, Applications 

     Astronomers are desperate for this!

     On-going Euro-VO efforts to be reported in a DAL session 
(Salgado + Rodrigo)    
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•  Astronomers need to search not only on a single source 
but on many at the same time; and, very often, many 
studies are done on populations of sources

•  For example:
  “tell me which of my sources have been detected in 

the radio band”
  “find me all the quasars at redshift > 4 with X-ray and 

optical images”
•  This requires two things:

1.  the capability of searching on a list of targets
2.  access to source classification 

•  We have been saying for quite a few years that the VO 
will allow exactly this kind of searches!

Searching on classes of sources/lists of objects 
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Searching on classes of sources/lists of objects 
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Searching on classes of sources/lists of objects 

Searching on a list of targets
•  Very few VO tools can provide this and those that 

do need scripting or can access only one resource 
at a time

Source classification
•  Impossible task for data centres
•  Done routinely at SIMBAD/NED
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Searching on classes of sources/lists of objects 
IVOA Requirements  

•  VO tools should all allow searches on list of 
sources to multiple resources in a simple way

•  Information on source classification needs to be 
included 

•  Involved WGs: Applications, Semantics, DAL 

     Suggestion: Couldn’t VO tools first query 
SIMBAD/NED and then send the request to the 
relevant resources? 
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•  Users get very confused when they try to “navigate” the VO
•  It would make sense to have a centralized, unique “entry 

point”, managed by the IVOA
•  Some resistance (loss of individuality, funding issues, etc.)
•  Users do not care who made what tool: they just want to use 

them! 
•  Involved WGs: Applications, Exec(!)

Top Level VO “Portal” 
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Top Level VO “Portal” 
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Top Level VO “Portal” 
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More issues 

•  “All-VO” queries should be more complex and allow 
users to search on parameters like exposure time, 
observing date, position angle, etc. In other words, 
available metadata should be exposed to searches; if more 
are needed they should be made mandatory

     Involved WGs: DAL, Applications, DM, VOQL 

•  Positional cross-matches are too simplistic; more 
sophisticated methods exist and should be included in VO 
tools. Related to SED building for large number of 
sources

     Involved WGs: Applications,  DAL, DM
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More issues 

•  VO tools should be made more robust. This is especially 
true now that many VO projects are holding Workshops, 
Schools, and “VO days” to “educate” the astronomical 
community on using the VO to do research

     Involved WG: Applications
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Science Input in the IVOA 

•  This is a first start; but this type of session will become a 
standard feature of IVOA Interops

•  There will also be a “Science Input Assessment” session 
at the end, where the Take-Up Committee will take a look 
at what happened from the point of view of the science 
requirements

•  A more formal, more permanent process needs to be set-
up. This is under discussion within the Exec   


