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Barnard 68 – Alves et al. (2001), ESO



  

Refined by Marco Lombardi: NICE, NICER, NICEST
Review in Lada et al. (2007), in PPV proceedings



  Dust model based on modified-blackbody fit 
to 100, 350, 550, 850 μm data



  

Extending the Planck dust model with Herschel data: Orion – Lombardi et al. (2014)



  

Ormel et al. (2011)



  

Premise for this project

1 We select “simple” starless cores without 
internal heating sources (FeSt 1-457 / B 68).

2 We use a comprehensive dataset consisting 
of VLT extinction, Laboca, Herschel maps.

3 The goal is to obtain empirical dust property 
constraints that are independent of a) spatial 

filtering and b) temperature assumptions.
4 No detailed modelling of the core.
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Aguti et al. (2007)



  

Ascenso et al. (2013)



  

Alves et al. (2014)



  

Step 1 
Ascertaining a physical meaning of the 

effective dust temperature



  

Forbrich et al. (2014)

NH3

(Inter)comparisons of dust and gas tracers



  

Step 2 
FeSt 1-457 – the data:

Constraining the submm dust opacity
with Herschel and NIR extinction



  

Starless core FeSt 1-457 – Forbrich et al. (2015)



  

Starless core FeSt 1-457 – Forbrich et al. (2015)



  

Starless core FeSt 1-457 – Forbrich et al. (2015)



  

Starless core FeSt 1-457 – Forbrich et al. (2015)

Slope
proportional to
ratio of submm
dust opacity and
NIR extinction
coefficient.



  

Starless core FeSt 1-457 – Forbrich et al. (2015)

Slope
proportional to
ratio of submm
dust opacity and
NIR extinction
coefficient.
Grain growth!



  

Step 3 
Constraining the submm dust opacity 

spectral index β using Herschel and Laboca



  

Starless core FeSt 1-457 – Forbrich et al. (2015)



  

A single dust
opacity spectral 
index β still
explains the data.
Compatible
with models of
grain growth.

Starless core FeSt 1-457 – Forbrich et al. (2015)



  

Summary

1 Near-infrared extinction mapping has many 
advantages over dust emission mapping.
2 NH3 and N2H+ observations indicate a 

physical meaning of Teff (dust).
3 Dust emission and extinction observations 
yield evidence for grain growth in FeSt 1-457.

4 Comparing a Herschel/Planck dust model 
against two independent observations (NIR & 

submm) constrains κ and β.
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