What is the primordial distribution
and kinematics of star clusters?

Nuria Miret-Roig!, Joao Alves! et al. S niversitt
1University of Vienna. Contact: nuria.miret.roig@univie.ac.at o wien

UNIVERSITATSSTERNWARTE WIEN

Insights into star formation and dispersal from the synchronization of stellar clocks

Miret-Roig et al. 2024, Nature Astronomy

Systematic age offset

Dynamical clock Isochrone clock —— T
5 Pic
O
10t TucHor
B $co
2 V S5CO
,% » Oph 0 Sco O
§ g5 L O
— SN
= O ‘
T
Present éo #
= ¢ Q
Traces cluster expansion, Traces stellar evolution, Mean offset = 5.5+1.1 Myr O
since stars are unbound when protostars become PMS stars ;
Zero offset
Cluster formation L
10 10 10

Dynamical traceback age (yr)

: = t .. = 0M
Levolutionary = O MyT dynamics . Offset between ages from evolutionary models and dynamical
v v traceback ages (Aage). Evolution ages include isochrone-fitting
oas Anifedded pre-main sequence stars (circles) and Lithium depletion boundary (squares).
%
Apge 10
Environment’s impact
Diagram showing the different phases in the formation of stellar clusters. Ages from evolutionary St
models are the time from when protostars had accreted most of their final mass and became pre-main . O
sequence (PMS) stars. Dynamical traceback ages are the time since the cluster became unbound and = 6-\k<>\ |
started to expand. The offset between these two techniques (Aage) is the timescale of the embedded = i
h ' hich the st till b to th t loud. L
phase, during which the stars are still bound to the parent gas cloud <<Tﬁo Al ” SCOﬂ ] —CN}\
O
p Oph 0 Sco
9l Tuc-Hor B Pic
Conclusions
% 100 200 300 100 500

e Dynamical ages are offer an independent constrain for evolutionary models.

e The offset between ages from evolutionary models and dynamical traceback ages
carries valuable information on the duration of the gas embedded phase (i.e. the Massive clusters have more stellar feedback (winds and SNe),
lifetime of molecular clouds after star formation). I ANG D IO ETRLelh7 EIE DS G R O] GETI GO
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TWA is a cluster chain of sequential star formation in Sco-Cen

Miret-Roig et al. in prep.

TWA is a chain of two clusters
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gradients. Feedback from massive stars accelerated the motion of clouds at the
outskirts and triggered the formation of new generations of clusters.
* The primordial distribution and kinematics of clusters is erased within <50 Myr.
* Young Local Associations and Moving Groups are the last products of a chain.

3D distribution of the chains of clusters in Sco-Cen and TWA. These chains were
discovered by Ratzenbock et al. 2023 and characterized by Posch et al. 2023, 2024.
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