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Starlight gets absorbed and re-emitted in the FIR
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Motivation
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Allows to infer physical properties

‘Proplyd’, Sahai+2012

Credit: ESA
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Modified black body model
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Modified black body model
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data point:

100 μm, 160 μm, 250 μm, 350 μm, 500 μm

with gaussain noise added S/N = 5

Assume a multivariate Gaussian distribution of 
parameters, assuming no correlations:
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Modified black body model



The effect of correlated parameters
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assuming correlations between the parameters:
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(Optimized) least-squares fitting



(Optimized) least-squares fitting
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The distribution of fitted parameters
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The reduced 𝜒2 distribution



The reduced 𝜒2 distribution
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DustEM (physical ISM dust models)

Parameters
1. multiple radiation fields (intensity/hardness)
2. multiple dust grain types (size distributions/abundances)
3. add other processes (free-free/synchrotron)
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DustEM (physical ISM dust models)

Some examples
minimum grain size
vs.
radiation field
strength

(change radiation
field strength)
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DustEM (physical ISM dust models)

Some examples
minimum grain size
vs.
radiation field
strength

(change grain size)
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DustEM (physical ISM dust models)

Why the drop at high frequency? 
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DustEM (physical ISM dust models)

Why the drop at high frequency? 
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DustEM (physical ISM dust models)

Why the drop at high frequency? 
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Bayes theorem:  P(θ∣D)∝ P(D∣θ)*P(θ)

Applications to Dust SED Models

Tested on a MBB SED model before

● likelihood: from the interpolated SED 
model

● prior: uniform distribution
● sampler: Metropolis-Hastings

MCMC chains for Dust SED model parameters

Solving with MCMC- Bayesian approach
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Conclusions
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● The MBB model can effectively 
describe the shape of the FIR dust 
slope.

● Degeneracies between model 
parameters can be easily explored 
in a Bayesian framework, given that 
one carefully accounts for the effect 
of noise.

● Radiation field and grain size can 
have a major effect on the shape of 
the SED.


