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Observations of Orion B

Orion B GMC as a local template for interpreting Galactic and extragalactic
molecular line observations.

One square degree map across the full 3mm band (84.5 to 115.5 GHz)
with angular resolution: 31” ~ 60 mpc
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Multidimensional data: Principal Component Analysis

We are interested in: 2D example

Is there any relation between the features (12D data)?
Clusterization of the data in a lower dimensions?

The Original Data

Principal Component Analysis (PCA): "
find linear relations between the features

Feature 2

Mathematically: find new orthogonal basis with maximum
variance of the data along them -4 Component f

Technically: singular value decomposition of the data i
Python: scikit-learn (Pedregosa et al., JIMLR 12, pp. 2825-2830,
2011) -8 -6 -4 -2 0 2

Feature 1



PCA of 12 rotation lines intensities
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Summary

Conclusions
e 12 line intensities from Orion B GMC
e PCA yields better results
e PCs 1, 2, 3: column density, bulk density,
FUV radiation

Perspectives
e Interpret the higher principal components
e Non-linearities: random forests, other techniques
e Identify most significant lines

Line contributions to PC 1
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