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Celebrating Chandra
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Giant leaps
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few 100’s

few 1000’s

> 100,000 
sources



(Djorgovski&Davis1987)

The emergence of multivariate Astronomy
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Fundamental plane of elliptical galaxies

3D



(Chilingarian&Zolotukhin2012)

The emergence of multivariate Astronomy
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Optical-NUV locus of passive galaxies

3D

4D



(D’Abrusco+2012)

The emergence of multivariate Astronomy

MIR colors of γ-ray blazars

4D

3D

4D



See Ian Evans’ poster on CSC status
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Exploring High-Dimensional Data
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Statistics

Computer
Science

Data 
Mining

KD

A modern Toolbox: Knowledge Discovery
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Learning about the data structure

Finding spontaneous aggregations of 
source in the feature space, the clusters
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Learning about the data structure

๏ An approach to isolate rare/
peculiar sources as outliers

Finding spontaneous aggregations of 
source in the feature space, the clusters

๏ Reconstructing the structure 
of the dataset at different 
levels of granularity (i.e. signal 
to noise)

?
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Classification

Clustering
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Searching for known sources

๏ Ensembles of classifiers 
and priors improves accuracy 
with negligible decrease in 
flexibility

๏ Probabilistic classification can 
reflect degenerate cases or 
transitional classes of sources 
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Classification

Clustering
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A Taxonomy of the X-ray Sky

๏ Opportunity to develop classification framework not based on 
multi-wavelength knowledge


๏ Improvement over low-dimensional classifications schemes for 
specific classes of sources
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(Banfield+2015)



Classification: dealing with instrumental parameters

• number of 
counts 
 


• off-axis angle


• PSF size, 
shape


• detection 
likelihood
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• number of 
counts 
 


• off-axis angle


• PSF size, 
shape


• detection 
likelihood


• environment 
type
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Classification: dealing with instrumental parameters

off-axis 
angle



Riding the Wave

A KD-powered exploration of the Chandra Source 
Catalog would:  

๏ Maximize the science return of Chandra and its legacy value 

๏ Facilitate multi-wavelength research


๏ Demonstrate the feasibility of a data-driven approach to the 
exploration of the X-ray sky in view of future X-ray missions
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