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Ñ filaments2core  project


Ñ Multiple population in Chamaeleon I 

Ó until April 2018

Ó New Gaia DR2 observations

Ó  > New view of the populations on ChamaeleonI


Ñ Results  on another low mass star forming region


Ñ  Future …


Outline 
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�  Everywhere with and without on-
going star formation


LDN 583

Ser G3-G6

Serpens Core

10’

N
E

DR21 in 

Cygnus X North


(Roccatagaliata et al 	
et al. 2015)	

(e.g. Ward-Thompson et 
al. 2010)	

(Andre et al., 2010)	

(Hennemann et al., 2012)	
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filaments2core 	
①  How do filaments form stable?
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②  What is the connection between filaments and cores?
③  How do filaments evolve and form a young cluster? 
④  What is the effect of feedback on filaments evolution? 
	



2 populations N & S	  different ages	

Luhman 2007	

different RV	

Chamaeleon I


Sacco+ 2017	

3-4Myr	

5-6Myr	
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Ø  244 members 


Ø  201 in Gaia 

DR2


Ø 140 with ε < 1 
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1) New distance of ChaI!


Median: 5.248 +/- 0.187 mas


160 pc	

Distance: 190.5 +7.1-3.5 pc
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Chamaeleon I on April 25 2018�
``yes, we see the 2 sub-clusters also with Gaia!..’’ 


BUT is it true?…
 eπ	
eµα	

eµδ	
ρπµα	

ρπµδ	
ρµαµδ	
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Multivariate Gaussian distribution

Total likelihood of a double population	

fraction of stars that	
 belong to the 	

N                &                 S 	
Probability of each star to belong to N or S sub-clusters	

e.g. in Lindegren et al. (2000)	
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dN = 192.7 +/- 0.4 pc	

dS = 186.5 +/- 0.7 pc	

Distances of the N & S sub-clusters
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Spatial distribution of 2 populations
dN = 192.7 +/- 0.4 pc

RV = 15.3 +/- 0.2 km/s


dS = 186.5 +/- 0.7 pc

RV = 14.4 +/- 0.2 km/s


P>80%	

Arrows: pm respect to a 
reference system centered on 
the cluster 


Ø  The 2 clusters are not 
merging & have a non-zero 
angular momentum 


+ RV from Sacco+ 2017

-> hint of rotation


Ø  Distance + RV ->

2 clusters are moving away 
each other


Ø  N: extends down to the S

Ø  S: compact
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Why this spatial distribution?


Haikala et al. 2005


spatial distribution of 
the 2 populations can 
be influenced by the 
interaction with the 

filament! 


C18O maps from SEST 
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3-4Myr	

5-6Myr	

What is the age & is there a 
difference in age between N and S ?

ü  No age 
difference


ü  all < 5 My

ü  most of them 

< 3 Myr
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Chamaeleon I … Near Future
Ø  complete census of the 2 populations	

Ø  update the RV measurements of the two 
populations	

Ø  investigate relation between stellar 
population, cores and main filament ! 	
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Another fundamental region with a 
prominent filament and a young 
cluster … Taurus-Auriga !!!
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Herschel all public PACS and SPIRE @70 µm (blue), 350  µm  (green) and 500  µm (red) 	
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Ø  Spectroscopic members 

    (Luhman+17)

Ø  with Gaia !




Gaia data of Taurus - Auriga
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Mean (3s clipping): 	
7.01 +/- 0.06 mas	

Distance: 	
142.6 +/- 1.2 pc	

Double 
population?
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dN = 192.7 +/- 0.4 pc	

dS = 186.5 +/- 0.7 pc	
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LDN 1517D	

LDN 1551	

LDN 1536	

ü a main central 
structure


 

ü 2 populations shaped 

by the filamentary 
structure that we 
see in 3D




Since June 2018…

ü  Talk at the coolstars20 in Boston

ü  Roccatagliata et al. 2018 A&A  617, 4

ü  MEDIA INAF ``Diaspora stellare nel Camaleonte e nelle Vele’’

ü  Proceeding coolstars20

ü  paper on Taurus to be submitted in November
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December 1st: 

	




