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GENESIS* – Origin of dense gas 
to form stars 

*GENeration and Evolution of Structures in the InterStellar 
medium 

Herschel HOBYS 

 70 - 500 µm 

The new frontier for star formation is in 
understanding not only how the ISM builds 
up molecular clouds, but also which 
processes generate star-forming high density 
regions and what are their properties. 

France-Germany / ANR - DFG 



Kickoff GENESIS - Sept. 28, 2017 2 

The filament paradigm 
•  Stars form mostly in super-critical filaments. 
•  Jeans fragmentation in low turbulence gas. 

Palmeirim et al. 2013 

Low-mass stars 



B213 – 40 Msun 

Palmeirim et al. (2013) 
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Ridges are elongated massive, dense structures 
•  2 – 3 orders of magnitude more massive/dense. 
•  In large-scale collapse? 

DR21  
20000 Msun 

 100 Msun 

W75N  
 2000 Msun 

 10 pc 

HOBYS survey (Motte, Bontemps et al.) 
Hennemann et al. (2012) 

High-mass stars / clusters 



DR21 Ridge 
~ 20 000 M! 

20 % of the total mass of dense gas in the 
whole CygnuX complex ! 
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Since 2010: Importance of the dynamics 

Schneider et al. (2010), 
Hennemann et al. (2012). 



Orion B 
Schneider et al. 2013 

NGC2068 

NGC2071 

NGC2024 

Origin of the structuration  

lognormal 

power-law tail 

Herschel 3 color image + column density 
map 

noise level 
Av~0.4 
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Turbulence + Gravity?  
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Yahia et al. (INRIA Bdx) 

Innovative methods to analyse Herschel images 

Herschel 250 µm 
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Herschel 250 µm 
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“singularities” in local 
gradients 

Enhanced gradients 
(shocks? Dissipation 
of turbulence?) 

Recherche 
systématique de 
“déviations” par 

rapport à la 
turbulence (INRIA) 
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Star Formation is all about “cooling” – how, 
when, where to loss thermal, turbulent (kinetic) 

energy to allow for collapses? 

1.  Low-mass SF collapses at thermal equilibrium. 
2.  High-mass stars/clusters have kinetic energy not fully relaxed(?). 
3.  How ISM cools as a MC forms and dense structures build up? 
4.  Fraction of (line) cooling though shocks, TDRs, compressive vs 

solenoidal modes? 
5.  … also What drives dynamics? MC scale collapses or large 

scale (galactic scale) motions? 
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1.  Filaments: a new view of cloud evolution towards 
formation of stars thanks to Herschel 

2.  Gravity: The absolute dictator or a subsidiary effect? 
3.  Structure analysis: the richness of information 

contained in Herschel maps  
4.  SOFIA - the new Far-IR observatory (cooling lines) 

1.  Probe the shocks (SOFIA - Cologne) and velocity fields for 
filament formation (ALMA – Bordeaux/LAB). 

2.  Apply innovative analysis tools to Herschel images (INRIA 
Bordeaux). 

What? 

How? 
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From Herschel to SPICA/SAFARI  
through SOFIA / (JWST) 
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1.  APEX CO(4-3) + SOFIA [OI] project for Musca. 
2.  ALMA large program – ALMA-IMF (Motte et al.). 
3.  PhD in LAB: Lars Bonne (1st october), post-doc in 

LAB: Arabindo Roy (15th November). 

1.  Exchange news and get to know each other ... 
2.  Discuss science … 
3.  Identify immediate goals and plans, and in practice program. 

News 

Goal(s) of the meeting 

1.  Equilibrium/cooling in PDRs and diffuse gas, ISM modelling. 
2.  SOFIA and other facilities to constrain ISM physics. 
3.  Define main stream projects, coordination with other programs. 
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Program 


