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… please see also … 
• Randich : GES update on open clusters 
• Magrini : Tracing the evolution of  MW disc with open clusters 
• Donati : GES data to constrain stellar evolutionary models 
• Tautvaisiene : Open clusters as tracers of  stellar evolution 
•  Smiljanic : Na and Al in giants & dwarfs: implications for stellar and 

chemical evolution  
• Montalto : RV survey towards NGC6253 (poster) 

  Not much new on old open clusters in iDR2 vs iDR1 
  … waiting for iDR3 & iDR4  
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Cluster Age HR09b HR15n UVES 
Trumpler 20 1.5 (954) 525 42 

NGC 4815 0.5 113 113 14 
NGC 6705 0.3 166 860 59        u520/580 

Berkeley 81 1.0 118 189 14 

Berkeley 25 5.0 71 (+10) 7 (+3) 

NGC 2243 4.0 - 690 (+109) 27 (+7) 

NGC 6633 0.4 - 1182+644 35+50   u520/580 

Berkeley 44 1.3 - 82 7 

NGC 6802 0.7 67 90 14 

Pismis 18 1.2 51 92 13 
Trumpler 23 1.0 56 73 14 

NGC6005 1.2 - 556 20 

Berkeley 21 2.2 in prep in prep in prep 

Berkeley 31 2.9 - 696 14 

Berkeley 36 7.0 - 758 14 

Trumpler 5 4.0 - 1132 28 

NGC 2420 1.1 in prep in prep in prep 

NGC 6259 0.2 tbd tbd tbd 

NGC 3532 0.3 tbd tbd tbd 

NGC 6067 0.1 tbd tbd tbd 
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iDR1: Tr 20, NGC 4815, NGC 6705 
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No. 4, 2010 THE STAR CLUSTER TRUMPLER 20 957

Figure 3. Comparison of our photometry with Pla08 for V, (B −V ), and (V −I )
as a function of the V magnitude. Comparison is in the sense of our photometry
minus Pla08.

of Pla08’s photometry. Here we find, however, an important
difference in (B − V ). In general, this could be due to a variety
of reasons, but in this case we believe that the most probable
cause is the observing conditions under which the photometry of
Pla08 was obtained. These authors admit that they observed few
standard stars—with a quite narrow color range—at relatively
high airmass. Together with U, the B filter is traditionally the
most sensitive to observing conditions and the set of standard
stars used. The quite narrow color range can also explain the
trend in the V mag comparison, which shows the presence of a
shallow unaccounted color term.

As discussed later, this discrepancy could explain the dif-
ference we find in E(B − V ), and the inconsistency between
spectroscopic temperature and color discussed by Pla08.

5. COLOR–MAGNITUDE DIAGRAMS

In Figure 4, we present the CMDs of Trumpler 20, based on all
measured stars having photometric errors lower than 0.05 mag,

for three different color combinations: V versus (U − B), V
versus (B − V ), and V versus (V − I ).

These CMDs are clearly dominated by dwarf stars (the
conspicuous MS) and giant stars from the thin disk (note the
sequence departing from the MS at V ∼ 19–20), located
at different distances, and affected by different amounts of
extinction. The FIRB reddening in the line of sight (Schlegel
et al. 1998) is E(B − V ) = 1.09, which implies AV ∼ 3.0.
Given that the line of sight to Trumpler 20 crosses twice the
Carina spiral arm, and the Scutum-Crux arm (Russeil 2003),
this reddening value (being an integration to infinity) is probably
much larger than the one at the distance of the cluster.

A closer inspection of Figure 4 shows the following.

1. The CMD is dominated by a prominent, broad MS extend-
ing from the turnoff point at V ∼ 16 down to the limiting
magnitude of our study.

2. At V ∼ 14.5 there is a conspicuous clump of He-burning
stars, which extends significantly in magnitude.

3. A sequence of bright blue stars is seen in the upper left part
of the CMDs, extending up to the saturation limit of our
data.

4. Many field stars—dwarfs and giants—are spread across the
CMD, which complicates the precise definition of all of the
above features.

Overall, this CMD closely resembles that of NGC 7789, both
in shape and richness. We can say that Trumpler 20 looks like a
twin of NGC 7789 (see Section 6).

5.1. Clean Color–Magnitude Diagrams

We have selected cluster members on the basis of their
distance from the cluster center. For this, from the star count
analysis of Seleznev et al. (2010), we adopted a cluster core
radius of 5 arcmin.

Clean CMDs are shown in Figure 5. Field star contamination
is still present, but the most important features of the CMDs
stand out much better. Most of the stars above the turnoff (TO)
have disappeared, which has allowed us to better define its
position at V = 16.0, (B − V ) = 0.75, and (V − I ) = 0.85.
While the MS in the V versus (U − B) and V versus (B − V )
CMDs is tight and separated from field stars and binaries, the
V versus (V − I ) MS looks wide, and it appears impossible to
separate the cluster’s MS from binaries and interlopers. Quite
interestingly, the termination point of the MS (the red hook) is
still quite blurred, as if several distinct sub-populations were

Figure 4. CMDs for three different color combinations based on all measured stars having photometric errors lower than 0.05 mag.Carraro+2010 
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Figure 3. Comparison of our photometry with Pla08 for V, (B −V ), and (V −I )
as a function of the V magnitude. Comparison is in the sense of our photometry
minus Pla08.

of Pla08’s photometry. Here we find, however, an important
difference in (B − V ). In general, this could be due to a variety
of reasons, but in this case we believe that the most probable
cause is the observing conditions under which the photometry of
Pla08 was obtained. These authors admit that they observed few
standard stars—with a quite narrow color range—at relatively
high airmass. Together with U, the B filter is traditionally the
most sensitive to observing conditions and the set of standard
stars used. The quite narrow color range can also explain the
trend in the V mag comparison, which shows the presence of a
shallow unaccounted color term.

As discussed later, this discrepancy could explain the dif-
ference we find in E(B − V ), and the inconsistency between
spectroscopic temperature and color discussed by Pla08.

5. COLOR–MAGNITUDE DIAGRAMS

In Figure 4, we present the CMDs of Trumpler 20, based on all
measured stars having photometric errors lower than 0.05 mag,

for three different color combinations: V versus (U − B), V
versus (B − V ), and V versus (V − I ).

These CMDs are clearly dominated by dwarf stars (the
conspicuous MS) and giant stars from the thin disk (note the
sequence departing from the MS at V ∼ 19–20), located
at different distances, and affected by different amounts of
extinction. The FIRB reddening in the line of sight (Schlegel
et al. 1998) is E(B − V ) = 1.09, which implies AV ∼ 3.0.
Given that the line of sight to Trumpler 20 crosses twice the
Carina spiral arm, and the Scutum-Crux arm (Russeil 2003),
this reddening value (being an integration to infinity) is probably
much larger than the one at the distance of the cluster.

A closer inspection of Figure 4 shows the following.

1. The CMD is dominated by a prominent, broad MS extend-
ing from the turnoff point at V ∼ 16 down to the limiting
magnitude of our study.

2. At V ∼ 14.5 there is a conspicuous clump of He-burning
stars, which extends significantly in magnitude.

3. A sequence of bright blue stars is seen in the upper left part
of the CMDs, extending up to the saturation limit of our
data.

4. Many field stars—dwarfs and giants—are spread across the
CMD, which complicates the precise definition of all of the
above features.

Overall, this CMD closely resembles that of NGC 7789, both
in shape and richness. We can say that Trumpler 20 looks like a
twin of NGC 7789 (see Section 6).

5.1. Clean Color–Magnitude Diagrams

We have selected cluster members on the basis of their
distance from the cluster center. For this, from the star count
analysis of Seleznev et al. (2010), we adopted a cluster core
radius of 5 arcmin.

Clean CMDs are shown in Figure 5. Field star contamination
is still present, but the most important features of the CMDs
stand out much better. Most of the stars above the turnoff (TO)
have disappeared, which has allowed us to better define its
position at V = 16.0, (B − V ) = 0.75, and (V − I ) = 0.85.
While the MS in the V versus (U − B) and V versus (B − V )
CMDs is tight and separated from field stars and binaries, the
V versus (V − I ) MS looks wide, and it appears impossible to
separate the cluster’s MS from binaries and interlopers. Quite
interestingly, the termination point of the MS (the red hook) is
still quite blurred, as if several distinct sub-populations were

Figure 4. CMDs for three different color combinations based on all measured stars having photometric errors lower than 0.05 mag.Carraro+2010 
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A&A 561, A94 (2014)

Table 5. Results, errors, and estimated systematic uncertainties using different evolutionary models with [Fe/H] ≃ +0.17.

Model Age (m − M)0 E(B − V) d⊙ RGC z MTO
(Gyr) (mag) (mag) (kpc) (kpc) (pc) (M⊙)

PARSEC 1.66 ± 0.2 12.64 ± 0.1(0.2) 0.32 ± 0.02(0.05) 3.37(0.3) 6.87(0.02) 130.07(10) 1.8
BASTI 1.35 ± 0.2 12.72 ± 0.1(0.2) 0.31 ± 0.02(0.05) 3.50(0.3) 6.86(0.02) 134.95(10) 1.9
VICTORIA 1.46 ± 0.2 12.70 ± 0.1(0.2) 0.35 ± 0.02(0.05) 3.47(0.3) 6.86(0.02) 133.71(10) 1.9

Fig. 12. CMD obtained for stars inside 3′ using the photometry from C10 corrected for DR, and the best isochrone fit for different evolutionary
models (PARSEC − left; BASTI − middle; Victoria-Regina − right). GES target non-members have been disregarded, while members are high-
lighted with orange (GIRAFFE) and blue (UVES) points. Cyan points are P08 members. See Table 5 for the adopted parameters for the isochrone
fitting.

comparison a younger and an older age isochrone (dashed and
dot-dashed lines, respectively), for which the clump phase is lo-
cated at lower log g with respect to the data, and never reaches
log g > 3. These stars might be RGB stars (even if still too warm
for the best-fitting model) instead of RC stars because they ap-
pear in the observational CMD. We discuss the peculiar structure
of the RC of Tr 20 in detail in Sect. 4.3.

6.1. Fitting B – V and V – I

Multi-band photometry can be used to estimate the expected
cluster metallicity; in principle, the correct metallicity is the one
that produces a good fit with the same isochrone in two different
colours with the same parameters (e.g. Tosi et al. 2007). It is very
interesting to compare the metallicity obtained from photometry

A94, page 12 of 14
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iDR1: Tr 20, NGC 4815, NGC 6705 

E. D. Friel et al.: Abundance analysis of NGC 4815

Fig. 4. Distribution of α-element abundances with [Fe/H] for stars ob-
served in the field of NGC4815. Stars with radial velocities within
4 km s−1 of the cluster mean are considered members and denoted with
solid circles; stars with velocities that deviate by up to 10 km s−1 are
denoted by open circles; stars with velocities more then 10 km s−1 from
the cluster mean are denoted by crosses.

from the cluster abundance pattern notably in [Ni/Fe] (where
it is higher by 0.1 dex) and [Na/Fe] (where it is lower by 0.1
dex). However, star #1355, GES ID 12573217-6455167, has val-
ues in all abundances that are consistent with membership. With
a velocity that is within 2-sigma of the cluster mean velocity,
star #1355 might be best denoted a possible cluster member.

Although the number of points is limited, the overall trends
of elemental abundances with [Fe/H] in Figs. 4 and 5, showing
a slight increase in abundance ratio with decreasing [Fe/H] and
a substantial scatter in the field population, are consistent with
trends seen in larger samples of disk stars. The uniformity of
both the observational data and the abundance analysis of the
Gaia-ESO Survey data offers new insight into the differences
detectable in the cluster and field populations and we refer the
reader to a first analysis of the chemical tagging of Gaia-ESO
Survey open clusters, including NGC 4815, in Magrini et al.
(2014).

4. Isochrone fitting

The estimate of the cluster parameters, namely age, distance, and
reddening, is obtained by means of the isochrone fitting method.
We have adopted three different sets of isochrones to have a less
model-dependent solution: the PARSEC (Bressan et al. 2012),
BASTI (Pietrinferni et al. 2004), and Dartmouth (Dotter et al.
2008) models. In principle, the best-fitting isochrone is cho-
sen as the one which can describe at the same time the main
age-sensitive evolutionary phases: the luminosity and color of
the main sequence turn-off (MSTO), red hook (RH), and red
clump (RC) when possible. As we will see below, in the case
of NGC 4815, a simultaneously good fit of all of these features
in published photometry is not possible. We used the metallic-
ity obtained from the UVES abundance analysis, as discussed
above, i.e. solar metallicity.

The errors on the estimated parameters are mainly due to
the uncertainties in the delineation of the age indicators in the

Fig. 5. Distribution of the abundances of light elements Na and Al and
Fe-peak elements Ni and Cr against [Fe/H] for stars observed in the
field of NGC4815. Symbols are as in previous figure.

Fig. 6. The CMDs are obtained for stars inside 3′. The blue points are
all the Gaia-ESO Survey targets candidate members while the black
crosses are all the non-members. The continuous line is the best fit
isochrone using the PARSEC isochrones attempting a compromise fit
to both photometric sets as described in the text. See Table 3 for the
adopted parameters for the isochrone fitting.

CMD. In particular, the field contamination complicates the cor-
rect definition of the RC position. The membership information
for the RC stars is then especially important for a robust inter-
pretation of the fit. The internal photometric errors do not have a
significant impact on the error budget.

To obtain an accurate estimate, we make use of both the
V, B−V (Carraro & Ortolani 1994) and V,V− I (Prisinzano et al.
2001) CMDs, and of the membership of the target stars described
in Sect. 3.2. These data sets, plotted in Fig. 6 for stars within
3′ of the cluster center, show that the observational CMD in the

A117, page 7 of 10
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A&A 563, A117 (2014)

Fig. 2. Distribution of radial velocities for stars observed in the field
of NGC 4815. Left panel: radial velocity distribution for targets by
distance from the cluster center, with the bottom panel showing stars
within 3′, the middle panel showing stars within 5′, and the top panel
showing the full sample. The solid red line gives the average velocity
computed for the distance range plotted in each panel, as explained in
the text. Right panel: plot of the distance from the cluster center against
radial velocity for all targets. The solid black dots correspond to UVES
observations. The open squares correspond to GIRAFFE observations.

objects, except for six stars outside the limits of the plot. The
left panels of the figure limit the range of velocities to within
∼60 km s−1 of the centroid of the distribution for increasing
ranges of distance from the cluster center. Open clusters are
generally observed to have very small velocity dispersions, of
1−2 km s−1 (Mermilliod et al. 2009), and the extremely broad
velocity distribution displayed in the upper left panel of Fig. 2
suggests it is dominated by field contamination. One might ex-
pect that the cluster members would predominate over the field
stars at distances closer to the center of the cluster. And indeed,
in Fig. 2, it appears that the distribution in velocities is less broad
at the smaller distances, with a stronger sign of the cluster sys-
temic velocity. Fig. 2 shows that, in addition to the broad peak
from ∼−20 to −35 km s−1 and the increasing dispersion with dis-
tance from the cluster center, the distribution becomes increas-
ingly asymmetric at larger distances, and shows an overall shift
of the distribution to higher velocities.

We can gain some insight into the impact of field star con-
tamination on the cluster observations by looking at the ex-
pected velocity distribution for Galactic field stars according to
the Besançon model of stellar populations in the Milky Way
(Robin et al. 2003). Utilizing the web-based version of the
model1, we have generated the anticipated velocity distribution
for field stars that meet the Gaia-ESO Survey selection crite-
ria on color and magnitude at the cluster’s Galactic coordinates.
The resulting velocity distribution is shown in Fig. 3 scaled
to the number of observed targets, and superimposed over the
Gaia-ESO Survey measured velocities. The broad distribution
seen in the Gaia-ESO Survey observations is clearly reflective
of the expected Galactic field population, and explains the mi-
nor secondary peak and asymmetric tail to velocities higher than

1 http://model.obs-besancon.fr

Fig. 3. Distribution of radial velocities for stars in the field of
NGC 4815. The solid line gives the observed radial velocities; the
dashed line shows the radial velocity distribution for stars in the mag-
nitude and color ranges sampled by the NGC 4815 observations as pre-
dicted by the Besançon model scaled to match the number of observed
Gaia-ESO Survey targets.

the cluster mean. Based on this comparison to Besançon mod-
els, we can see a clear excess of stars in the range of −40 to
−20 km s−1 corresponding to the cluster velocity.

The comparison with the Besançon model results also sug-
gests that we rely on the median of the distribution as a more
robust measure of the cluster velocity to minimize the influence
of the field star population that appears at higher velocities and to
rely on the sample closest to the cluster center where the ratio of
cluster members to non-members will be higher. Limiting our-
selves to consideration of the stars within 3 ′ of the cluster cen-
ter we find a median radial velocity of −29.4 km s−1. Applying
an iterative 2-sigma clipping procedure on the median, as was
done in the analysis of Tr 20 (Donati et al. 2014), results in
the average velocities shown in each of the distance ranges in
Fig. 2. This average velocity shifts to higher values with increas-
ing distance from the cluster center, as the larger field star con-
tamination more strongly affects the average value. While this
shift is not large, from −28.7 km s−1 for distances inside 3′ to
−26.6 km s−1 over the full 7.2′ field, we consider the velocity
at the inner distances to be more reflective of the true cluster ve-
locity. As a result, we adopt the median value of −29.4 km s−1 as
the cluster systemic velocity. To obtain a representative disper-
sion about this value we rely again on the inner sample, which
yields an rms deviation about the mean of 4 km s−1, which re-
flects a combination of the intrinsic cluster velocity dispersion,
observational measurement errors, the influence of undetected
binaries, and the contamination by field stars.

If we adopt a 1-sigma limit of 4 km s−1 about the clus-
ter velocity of −29.4 km s−1 to identify the most likely cluster
members, a total of 63 stars meet our criterion of membership
over the entire range of distances sampled. These numbers imply
that only 29% of the 218 observed stars have velocities consis-
tent with membership within the cluster, although this sample
very likely includes some field stars as well. Scaling the re-
sults from the Besançon model suggests that as many as half
of the candidate members in the 1-sigma velocity range can

A117, page 4 of 10
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iDR1: Tr 20, NGC 4815, NGC 6705 

A&A 569, A17 (2014)

Table 2. Positions, BV photometry, radial velocities, and membership probabilities of the GIRAFFE targets.

Star RA Dec B V RV Membership probability

18505884-0614409 282.7452 −6.2447 15.161 14.642 34.3 ± 1.3 0.91
18505976-0616255 282.7490 −6.2738 14.808 14.314 31.8 ± 2.2 0.81
18505998-0617359 282.7499 −6.2933 14.695 14.247 37.4 ± 0.9 0.92

...
18514946-0620231 282.9561 −6.3398 19.767 18.475 120.7 ± 1.5 0.0

Notes. The full table (containing 1028 rows) is available at the CDS.

Fig. 5. Top left: positions of the GIRAFFE (black dots for members, grey points for non-members) and UVES targets (red dots for members, empy
red symbols for non-members). Bottom left: radial velocity distribution of the GIRAFFE targets. The green line shows the expected radial velocity
distribution of the field stars from the Besançon model (Robin et al. 2003). Right: CMD of all the GES stars.

this star could be a single-lined binary made of a red clump star
and a main-sequence star. Being much hotter, the main-sequence
companion contributes to the spectrum with only a continuum
emission, making the lines shallower. This hypothesis would ex-
plain why this star has a discrepant radial velocity, and is also an
outlier in metallicity, with [Fe/H] = −0.10±0.10 (see following
section). In the absence of further elements, we did not consider
it as a member in the rest of this study.

Finally, 21 stars can be considered as bona-fide members of
the cluster. The mean RV for the UVES members is 34.1 km s−1

(with a standard deviation of 1.5 km s−1), which is lower than
the mean value of 35.9 ± 2.8 km s−1 found for GIRAFFE stars.

The lack of targets in common between both instruments do not
allow for a solid comparison of the systematics between UVES
and GIRAFFE, and both results are compatible within their stan-
dard deviations. In the first GES data release, Sacco et al. (2014)
note an average offset of 0.87 km s−1 between the UVES and
GIRAFFE HR15N radial velocities, which is consistent with the
offset we observe here.

4. Extinction maps

When looking towards the inner parts of the Galaxy, the line of
sight often meets regions of high extinction. Before discussing

A17, page 6 of 18
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A&A 569, A17 (2014)

Fig. 3. Top left: BV CMD of all 123 037 in our sam-
ple. Top right: CMD of the outer 18′, which we
consider as our background field. Bottom left and
bottom right: CMD of the inner 6′ and 3′. In the
last three panels, the grey points correspond to the
wide-field CMD.

Fig. 4. VPHAS+ ri CMD of the central 12′ of the cluster. The spatial
distribution of the selected stars (black points) is shown in Fig. 9. The
solid line corresponds to the PARSEC isochrone of best parameters,
shifted for distance modulus and extinction (see Sect. 7 for detail). Stars
brighter than r = 12 suffer from saturation and are not shown here.

reduction of the GIRAFFE and UVES spectra by WG7 is de-
scribed in Lewis et al. (in prep.) and Sacco et al. (2014), re-
spectively. The analysis is performed independently by teams

using different methods, but making use of the same model at-
mospheres (MARCS, Gustafsson et al. 2008) and the same line
list (Heiter et al., in prep.). The results are then gathered and
controlled to produce a homogenised set (for a comparison of
the results obtained with different spectroscopic methods, see
for instance Jofre et al. 2014). The analysis of the GIRAFFE
data by WG10 is described in Recio-Blanco et al. (in prep.), and
the analysis of UVES spectra by WG11 is described in Smiljanic
et al. (in prep.).

Stellar parameters and elemental abundances for the stars ob-
served during the first six months of the campaign were delivered
to the members of the collaboration as an internal data release
(internal data release 1, or GESviDR1Final) for the purpose of
science verification and validation.

The target selection for NGC 6705 and the exposure times
for the various setups are described in Bragaglia et al. (in prep.).
For the GIRAFFE targets, potential members were selected on
the basis of their optical and infrared photometry following the
cluster main sequence, and the proper motions from the UCAC4
catalog (see Zacharias et al. 2012) were used in order to discard
objects whose proper motions are more than five sigma from
the cluster centroid. In total, 1028 main-sequence stars were ob-
served with eight GIRAFFE setups. All the red giants located in
the clump region in the inner 12′ were observed with the UVES
setup 580 (25 targets). The number of targets observed with each
GIRAFFE setup are summarised in Table 1. The coordinates, B,
V , J, H, and K magnitudes, radial velocities and membership
probabilities (see Sect. 3) are shown in Table 2.

The spatial distribution of the targets is shown in the top left-
hand panel of Fig. 5, and the BV photometry of the targets is the
WFI photometry presented in the present paper. The bottom left-
hand panel of Fig. 5 shows the radial velocity (RV) distribution
of all the GIRAFFE targets. From the GESviDR1Final data
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Donati+2014    
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Donati+2014      Hayes & Friel 2014   ;  GES - Magrini+ in prep.   



Berkeley 81 (iDR2) 
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assumed (iDR2) 
 [Fe/H]=+0.23 
 
PARSEC: 
 age=0.98±0.1 Gyr  
 E(B-V)=0.83±0.02 
 (m-M)0=12.72±0.10 
 
BASTI: 
 0.75 / 0.86 / 12.85 
 
Dartmouth: 
 0.90 / 0.84 / 12.72 
 
Victoria-Regina: 
 0.90 / 0.85 / 12.75 
 
~25% M 

cf  Donati+2014: age=0.9, E(B-V)=0.91, (m-M)0=12.4, Z=Z¤ 



The 4 DR1,2 inner disk old clusters 
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   OC  age  Rgc   RV [Fe/H]dr1 [Fe/H]dr2 

Tr20 1.5 6.9 −40.5 +0.16 (13) +0.10 (41) 

N4815 0.5 6.9 −30.2 +0.03 (5) −0.01 (5) 

N6705 0.3 6.3 +34.5 +0.10 (21) +0.00 (27) 

Be81 1.0 5.5 +47.6       +0.23 (13) 



Berkeley 25 (iDR3) 

Porto - GES 2014 - 12 November 2014         
Old Open Clusters in the Gaia-ESO Survey 13 

Carraro+2005, 2007 : [Fe/H]=-0.20 (3 stars) ; age= 5 Gyr, E(B-V)=0.11, (m-M)0=15.60 

Most distant GES 

EPInArBo : [Fe/H]=-0.3  (rms 0.1 ;  7 stars) 



NGC 2243 iDR3/4 
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NGC 2243 iDR3/4 
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+ archive FLAMES 
+ APOGEE 

EPInArBo :  
[Fe/H]=-0.51  (rms 0.06 ;  23 stars) 



NGC 6633 & NGC6005  
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                                         Inner disk, VPHAS+ 
 
 
Nearby, CoRoT, WDs 



… and more to come ! 
 
 
 
 

                                        Thank you 
                 (& some advertising) 
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         IAUS 317 at the 2015 IAU GA 
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http://www.eso.org/~marnabol/IAU317_index.html 
http://www.iau.org/science/meetings/future/symposia/1124/ 


