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Sistemi stellari giovani
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Hierarchical cluster formation
(dynamic, e.g. Bonnell et al. 2008)

VS.

Quasi-equilibrium
(e.g. Tan et al. 2006)

Strong velocity gradients if are
formed in sub-virial conditions
(e.g. Proszkow et al. 2009)

Figure 1. The stellar cluster forms through the hierarchical fragmentation of o turbulent melecular cloud. Each par b
parsec on a side. The logarithm of the column density s plotted from a minimum of 0.025 (black) to a maximum of 25 (whit

T'he stars are indicated by the white dots. The re the evolution of the 1000 M system

anels capt
initinl free-fall times, where the free-fall time for the cloud s ¢y = 1.9 x 107 years. The turbulence causes shocks
ture which I.,Hu_'_ nent 1o form dense cores and indly
subclusters (paned
anel C). The final s

than 400

potential minima and hence foer
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Figure from John J. Tobin et al. 2009 ApJ 697 1103

PV-plot in the ONC

Binaries: blue
IR-excess: star points
No IR-excess: triangles

In general stars with a velocity
deviant from the cluster are
located in regions without

dense gas
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, » Evaporation of open clusters ?
Argus HD 15:91%3
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Impatto di Gaia: 6D

* Evoluzione dinamica

posizione angolare

. ° 1 C
distanza Evaporazione O

moti propri  OC vs YNLA
velocita radiale

* sotto-strutture



Impatto di Gaia: 12D+

* 6D + parametri astrofisici + variabilita

e luminosita,
* raggi,

i) e evoluzione stellare,

* formazione stellare: IMF
e segregazione di massa

* formazione pianeti

* Massa,
* rotazione,
e sistemi multipli,

e attivita magnetica
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GES radial velocity
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Figure 1: Gaia accuracy for parallaxes and tangential velocities (from proper motions) as a function of cluster
distance. Red, black, and blue curves indicate B2V, G2V, M2V (dotted: pre-main sequence: solid: main
sequence) dwarfs. The cyan line in the right-hand panel indicates the RV accuracy provided by Gaia for a G2
dwarf. The magenta line instead denotes the RV accuracy achievable for late-type stars with Giraffe.
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Gaia-ESO: Young Open Clusters

 Analisi delle stelle di PMS:

Parametri stellari: Teff, logg, [Fe/H]
Velocita radiali con accuratezza ~ 0.3 Km/s (GIRAFFE)

Membership accurata
(moti propri, RV, fotometria, Teff, logg, Li, attivita)

vsini (se combinata con Prot e raggi =2 i)
Abbondanza Li (GIRAFFE)
Accrescimento e perdita di massa
Attivita cromosferica

UVES: [Fe/H] + abbondanze elementi



Gaia + Gaia-ESO

* Vincoli sui modelli di formazione e dissipazione degli ammassi.

» Sotto-strutture

* IMF

* Relazione tra OC e YNLA

« Effetti ambientali sull’accrescimento e sui dischi protoplanetari in PMS
 ‘Chemical tagging’: scenari per la SF

 Eta dall’abbondanza del Li

» Evoluzione del momento angolare e dell’attivita magnetica (eta)

« Stelle variabili

* Binarie e binarie ad eclisse (vincoli sui modelli)

* Processi di mescolamento interno (da abbondanza elementi leggeri)



Analisi accurata CMD

0Pleiades, DM97=red, SDFO0=blue, BCAH98=green Isocrone PMS

| | | |
Eventi di formazione
s " | multipli o estesi nel
tempo?

10 Correlazioni con le
proprieta generali del
cluster?

15
Gaia: identificazione delle

20l stelle non piu legate al
cluster o al limite

25 | | | |
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P/sqrt(t)

Oltre I'eta nucleare

Pleiades

0.5

0.0

———— Rotazione (e attivita) come
| misura dell’eta.

Influenza delllambiente (sistema)
sulla storia rotazionale e attivita

Relazione con dischi
protoplanetari

(in quali condizioni si possono
formare pianeti?)

0.0

14-02-2013

Lanzafame et al. in preparation
data from Hartman et al (2010)
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Rotational periods in the Pleiades, M35, and M34
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Lanzafame et al. in preparation
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Hartman et al (2010)
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Rotational periods in M37, Hyades, Praesepe
and Coma Berenices
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Relazione con associazioni giovani sparse.
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Filling gaps in age with young loose associations
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PMS disk lifetime

100 —— . . : ,
e.g. Hernandez et al. (2008)
%
;'gw : Effects due to OB stars and/or
g age uncertainties ?
&40 .
E ’ Related to planet formation ?
20 |- N
. -§ . Dependence on star density ?
| f S
0 5 10

Age (Myr)

Fia. 11, Fraction of stars with near-infrared disk emission as a function of
the age of the stellar growp. Open circles repeesent the disk frequency foe stars in
the T Tauri { TTS) mass range (~KS or later), denved wsing JIKL observaticns:
NGC 2024 and Traperium ( Haisch et 21 2001), and Chameleon | (Gomez &
Kenyon 2001). Solid symbols represent the disk frequency cakoulated for stars
in the TTS mass range usmg Spitzer dota (see sext foe references).
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Alpha Persei v, distribution
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P/sqrt(t)

Rotation age of AB Dor
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Li abundance vs. rotation
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Li abundance vs. rotation: ambient?

Pleiades and AB Dor
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CDF
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Li abundance vs. rotation
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AB Dor vs. Pleiades: indistinguishable?
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