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OPEN CLUSTERS science case

Core science cases
1- Formation of open clusters
2- Disruption of open clusters
3- Open cluster as tracers of the MW disc and
its chemical evolution
4- Star formation and early stellar evolution
5- Stellar evolution

For all : HR required, R=20000
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OPEN CLUSTERS science case

Core science cases
1- Formation of open clusters

Dynamical properties (RV + UVW) as function of
age, metallicity, position

Two SE regions : Great Cygnus Rift, Per OB1
with 20+ clusters



31 May 2016 Italian WEAVE Workshop - Roma

OPEN CLUSTERS science case

Core science cases

2- Disruption of open clusters

Large sample, different age and Rgc to probe
dependencies
Uses same clusters of goals 3, 4
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OPEN CLUSTERS science case

Core science cases

3- Open cluster as tracers of the MW disc and
its chemical evolution

Large sample of clusters at all Rgc, at all [Fe/H],
with age>100 Myr

Derive [Fe/H], detailed abundances, combine with
homogeneous distances and ages
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OPEN CLUSTERS science case

Core science cases

4- Star formation and early stellar evolution

Clusters with age < 500 Myr, cool stars to measure [Fe/H],
Li, mass accretion rate, chromospheric activity

(see FRASCA)
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OPEN CLUSTERS science case

Core science cases

5- Stellar evolution

Test stellar evolution models with clusters.
Same target list of goals 3 & 4
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OCs and the MW disc
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OCs and the MW disc
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OCs and the MW disc

» Age 2 3-500 Myr
=> red clump
» Observe cluster central region & external
» Sample also in |Z |
» Sample as far as Vlim permits
» >10 stars (small) & someX100 (large ang. size)
» Include all possible very old (some Gyr)
» Sample anticentre

Synergy with field disc survey — TBD
=» include also small clusters
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OCs and
the MW disc

Preliminary selection of
a- clusters
b- target stars
Simulation of fibre
allocation

Positions, photometry,
membership updated
with Gaia DR2
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OCs and the MW disc

Goal #3
Galactic structure
and evolution
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Other surveys - complementarity

Proposed v1.0
WEAVE

(goal #3)

Gaia-ESO iDR4

DR5
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Other surveys - complementarity

APOGEE- OCCAM
(only giants,

only few stars/cl
no Li

no n-capture?)

WEAVE
Goal #3

(giants /dwarfs
10-100 stars/cl)
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Target clusters selection

For each goal : selected list of clusters
- Essential set
- Optimal set
- Ideal set

plus calibrators

WL regions : blue arm: 473 - 545 nm
red arm: 595 - 685 nm

Exposure times : 3x1hr : SNR>70 in red arm
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Target clusters selection
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Target stars allocation

- Young & very young (nearby)
- Old(er) & sparse
- Old & concentrated

- More than 1 cluster in 1 WEAVE field
(studied multiplicity of selected clusters)

Used e.g. 2MASS, APASS (WEAVE will have Gaia)

Run configure v1.0
Checked fibre allocation effectiveness
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Target stars allocation : easy case
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Target stars allocation : difficult case
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Calibrating clusters

SURVEY calibrators (Gaia Benchmark stars, Kepler/CoRoT fields,
a few open and globular clusters) — TBD

Intra-survey :

well studied OCs
range of metallicity
range of distances/ages (giants vs dwarfs)

Test of parameters :
Kepler, K-2 clusters (log g)

Inter-surveys :

APOGEE
Gaia-ESO



31 May 2016 Italian WEAVE Workshop - Roma
| p %
N

Calibrating clusters

. NGC6791 1 M67 y 4
L9 Gyr 14.5 Gyr LT i

10 | I[Fe/H]=+0.4 _{[Fe/H]=0 ..~ _

i . . + 1 NGC 6791 :

12 I T el | Kepler, APOGEE
" Fh | most metal-rich

' 1 M67 :

| APOGEE, Gaia-ESO

1 Sun-like

14 | : .E..-;' o ."_; . .'. 1

.'"t'*"-
) ?*«.._., AU

®

o8

B i

5| “‘r“f;
llllllIJll'-!IklIFL'llllIllll

O 05 1 15 2
B-V




31 May 2016 Italian WEAVE Workshop - Roma

Data products

» Defined by Advanced Processing System (APS) :
RY, atmospheric parameters, metallicity
+ Si, Ca, V, Fe, Ni (only FGK stars)
» Independent pipeline for young stars:
Li, chromospheric activity indices
» Desirable :
Li, C, & (O, Ca, Mg, Si, Ti), Fe-peak (Ni, Cr, Co, Ni),
odd-Z (Na, Al), neutron-capture (s: Zr, Y, St, Ba, La,Nd;
t: Eu, Sm)
APS ¢ contribution ¢
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GLOBULAR CLUSTERS science case

- Important ?per se” (oldest, metal-poorest stellar clusters)
- Test of stellar evolution models & astrophysical processes
- Connection with the halo
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Chemistry: GC = halo field stars ?

Metallicity O -elements
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O & Na : GCs # field

nothing peculiar O,Na anticorrelation
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HR chemodynamical survey

Galactic latitude
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Figure 3-12: Possible area coverage strategy for the HR chemo-dynamical survey.
Each black dot is a WEAVE tile, making a total footprint of ~2300 WEAVE fields
or ~6800 deg?, of which 5000 deg? are at galactic latitudes | 4| >30°.

...two target selections, one centred on

“| the main sequence turn-off (MSTO), and

the other capturing the red giant and
horizontal branches. The magnitude range
used here will be 12<G<16, o allow S/
IN>60 per resolution element to be reached in 2h
of integration in WEAV'E’ red arm, and S/
IN>30—40 per resolution element in the biue.
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GCs & WEAVE
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WHAT NEXT ?

> Refine strategy for observations
» Refine cluster selection
» Time allocated to clusters ?

» Define man-power
» Define tasks

» SV plans
» Early science candidate projects



