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Short-lived stellar systems, which disrupt ~1 Gyr 

Tidal forces, interactions with non-axisymmetric structures, 
internal interactions…

Clusters with signs of disruption

Cantat-Gaudin et al (2020)

Tarricq et al (2021)
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Castro-Ginard et al. (2020)

Systematic detection of new candidates doubling the census of known objects pre-Gaia 
[e.g. Castro-Ginard et al. 2018,2019,2020; Liu&Pang 2019; Hunt&Reffert et al. 2023]
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Systematic detection of new candidates doubling the census of known objects pre-Gaia 
[e.g. Castro-Ginard et al. 2018,2019,2020;   Liu&Pang 2019; Hunt&Reffert et al. 2023]

Revisited memberships and physical properties of the open cluster population [e.g. 
Meingast et al. 2019;  Tarricq, Soubiran, Casamiquela et al. 2022]

Detection of elongated shapes

Meingast et al. (2019)

Tarricq, Soubiran, Casamiquela et al. (2022)
70 clusters with elongated shapes up to 1.5 kpc
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Systematic detection of new candidates doubling the census of known objects pre-Gaia 
[e.g. Castro-Ginard et al. 2018,2019,2020;   Liu&Pang 2019; Hunt&Reffert et al. 2023]

Revisited memberships and physical properties of the open cluster population [e.g. 
Meingast et al. 2019;  Tarricq, Soubiran, Casamiquela et al. 2022]

Detection of elongated shapes mostly in the Solar neighbourhood objects

One of the furthest away (d=1.78 kpc) and oldest cluster (2.5 Gyr, Piatti et al. 2020) with 
significant elongation is UBC 274

Castro-Ginard et al. (2020)
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Gaia eDR3 membership of the cluster up to G=19 and with a radius of 50 pc around the center: HDBSCAN

• Membership probability cutoff based on the performance of the algorithm on synthetic cluster + simulated Galactic field 
using GOG/GUMS

- >85% recovery at G<17
- ~45% recovery at G=19

- ~80% recovery at the center
- lowers in surrounding regions
- ~45% recovery close to the Gal. plane
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• Fit of a Gaussian Mixture Model with 3 components to sky distribution

Tilted component ~10 deg: tidal 
tail with high eccentricity (0.9)
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• Fit of a Gaussian Mixture Model with 3 components to sky distribution

• Test-particle simulation of a disrupting cluster:

Tilted component ~10 deg: tidal 
tail with high eccentricity (0.9)



2. Morphology & kinematics of UBC 274
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• Significant ratio of mass segregation: 10 most massive stars are 1.5 times closer than randomly chosen stars

Ratio of the length of the minimum 
spanning tree of random stars 
compared with the N most massive stars
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8 stars MIKE spectrograph @ 6.5m Clay Magellan Telescope (Las Campanas)  R ~ 80,000   S/N ~ 100 
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8 stars MIKE spectrograph @ 6.5m Clay Magellan Telescope (Las Campanas)  R ~ 80,000   S/N ~ 100 

Ba II
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8 stars MIKE spectrograph @ 6.5m Clay Magellan Telescope (Las Campanas)  R ~ 80,000   S/N ~ 100 

  +  correction of the differential reddening provides a better fit of turnoff and RGB of 2.5 Gyr[Fe/H] = − 0.08 ± 0.02

[Fe/H] = -0.1

Piatti et al. (2020)
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8 stars MIKE spectrograph @ 6.5m Clay Magellan Telescope (Las Campanas)  R ~ 80,000   S/N ~ 100 

  +  correction of the differential reddening provides a better fit of turnoff and RGB of 2.5 Gyr 

Small scatters (~0.03 dex) + chemical pattern [X/Fe] similar to other clusters with similar age

[Fe/H] = − 0.08 ± 0.02

Same age 2.5 GyrSame age 0.7 Gyr
(solar neighbourhood)
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8 stars MIKE spectrograph @ 6.5m Clay Magellan Telescope (Las Campanas)  R ~ 80,000   S/N ~ 100 

  +  correction of the differential reddening provides a better fit of turnoff and RGB of 2.5 Gyr

Small scatters (~0.03 dex) + chemical pattern [X/Fe] similar to other clusters with similar age

Neutron-capture elements difference due to the dependence of their yields with metallicity? 

[Fe/H] = − 0.08 ± 0.02

enhancement of neutron 
capture elements [n/Fe] ∼ 0.1

Same age 2.5 GyrSame age 0.7 Gyr
(solar neighbourhood)
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The recent discovery of a significant number of open clusters with spatially elongated morphology presents an opportunity to 
study the disruption mechanisms of co-natal stars, and how they populate the Galactic field

The increasing quality of Gaia data releases allows a better-constrained membership determination of these clusters and up to 
fainter magnitudes

Spectroscopic follow-up provide precise chemical abundances and provide an insights
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Postdoc announcement 
2 years 

GEPI - Observatoire de Paris (Meudon) 

Team: L. Casamiquela, P. Di Matteo, M. Haywood, D. Katz, D. Reese, Y. Lebreton, C. Soubiran 

Morphological and kinematical properties of disrupting open clusters, comparison with numerical simulations of tidal 
streams (e-TidalGCs project)


