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Use Case 1: X-ray properties of O stars

Is there a dependence of X-ray luminosity on stellar and wind 
parameters?
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Use Case 1: X-ray properties of O stars
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• Starting point: Well characterised O stars in the Milky Way 
• Sota et al 2014
• ~ 448 spectroscopically confirmed and well studied O stars 



Astro-CC 30/09/2026

Use Case 1: X-ray properties of O stars
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• The 3XMM-DR7 catalogue 
•  ~ 1/2 million X-ray sources
• Observations cover from 2000 to 2016  
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Use Case 1: X-ray properties of O stars
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• Gaia DR2 catalogue contains 
• ~ 1692 million optical sources  
• All sky
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Use Case 1: X-ray properties of O stars
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Use Case 1: X-ray properties of O stars

• Dealing with source confusion: 
• Two or more optical sources for one single X-ray source 

(unresolved X-ray, PSF is larger in the X-ray)
• Two X-ray sources for one single optical source (positional X-ray 

errors larger than optical)
• Visual inspection and further analysis is needed to evaluate which 

is the correct match

• Back to Aladin
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Use Case 1: X-ray properties of O stars
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Use Case 1: X-ray properties of O stars

• 127 O stars with Gaia photometry and a unique & unambiguous 
XMM counterpart
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• Workflow and the VO: 
1.Homogeneous coordinates and optical information —> X-Match with Gaia 
2.Have these stars been covered by XMM-Newton ? —> MOC 
3.Have they been detected in X-rays? —> X-Match
4.Visualise the whole process —> Aladin + HiPS
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Use Case 1: X-ray properties of O stars
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• Is there a dependence of X-ray luminosity on stellar and wind parameters?
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Use Case 1: X-ray properties of O stars

11

• Is there a dependence of X-ray luminosity on stellar and wind parameters?
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Use Case 1: X-ray properties of O stars
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• Is there a dependence of X-ray luminosity on stellar and wind parameters?
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Use Case 2: XMM-Newton Data Catalogues 
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• Observations covering more than 25 years of X-ray data!
• Data catalogues are published every year: latest catalogue 5XMM DR15
• We use the VO to add value to X-ray sources and to data products

• Multi-wavelength photometry (from UV to radio) 
• Source classification and photo-z
• Added metadata so users and tools can unambiguously identify what 

columns in the catalogue mean
• We make the data accessible through the VO
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Use Case 3: yours!
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• You might publish data yourself. And if so… 
• Are there tips to make your data easier to be re-used and contribute to 

the VO?
• But my data is particular, because… ok, give us feedback! 
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Best practices for data publication
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https://iopscience.iop.org/article/10.3847/1538-4365/ac6268Chen et al 2022 ApJS 260 5
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Key takeaways

It all starts with a question 

• Handling of large catalogues requires new methods 
• The VO provides us with  

• Data and services to access and manipulate the data
• Formats like HiPS and MOC are becoming the norm
• Tools like XMatch and Aladin  

• You can have the next VO science case
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The VO helps solve parts of the puzzle  


