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Star Clusters Near the Center of the Galaxy
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Data sets

* Two epochs of VLT NAOS-CONICA adaptive optics
observations

2003 2008
Ks 2.0s Ks 2.0s
Ks 20.0s
H 2.0s

- time baseline of 5.0 years
- FWHM: 78 mas - 82 mas
— overall field of view: 36"
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Data analysis

: _ Ks 2.0s 2008
e error estimation

linearity limit
— create three images from
subsets of the data with equal
coverage

- determine stellar fluxes/and
positions for each image

— positional uncertainty:

O s = (O‘X+O'y)/ 2
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« select stars with r < S10]0)
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Data analysis

: _ Ks 2.0s 2008
e error estimation

linearity limit
— create three images from
subsets of the data with equal
coverage

- determine stellar fluxes/and
positions for each image

— positional uncertainty:

O s = (O‘X+O'y)/ 2
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« select stars with r < S10]0)

- magnitude cutat m =19 mag

19 October 2010 Benjamin HuBmann, Argelander-Insitut fir Astronomie, Universitat Bonn



Data analysis

 derive spatial displacements between the two epochs

* use IRAF geomap to map Ks 2003 onto Ks 2008

- assumption: internal motions are not resolved
— cluster as reference frame

- individual geometric transformations for

« Ks 2003 2.0s — Ks 2008 2.0s
« Ks 2003 20.0s — Ks 2008 2.0s
- two proper motion catalogues

e combine the proper motion catalogues

- Ks < 14 mag: Ks 2003 2.0s
- Ks > 14 mag: Ks 2003 20.0s
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Proper motion diagram

Quintuplet proper motion (Ks 2003 - Ks 2008)
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Proper motion membership

Quintuplet proper motion (Ks 2003 - Ks 2008)
 NE-segment: least field 15
. 4 north-east segment 1278 stars
contamination
10 galactic plane ™.
. . . (PA =34.8deg) .
« membership criterion: "o

— fit distribution of proper
motion with a gaussian
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Proper motion membership

 NE-segment: least field
contamination

* membership criterion:

— fit distribution of proper
motion with a gaussian

- 20, .= 2.3 mas/yr
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Colour-magnitude diagrams

NE + SW segment

583 field stars
613 member
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Colour-magnitude diagrams

NE + SW segment

e assumed age: 4 Myr

583 field stars
613 member

e combined isochrone (Gennaro+ submitted to MNRAS) 19

- Padova MS-isochrone (Marigo+ 2008)
14
- Pisa-FRANEC PMS-isochrone (Degl'Innocenti+ 2008)

e distance: 8 KpcC (Ghez+2008) 16

- average extinktion: A = 2.3 (extinktion law .8
from Nishiyama+ 2009)
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Colour-magnitude diagrams

NE + SW segment NE + SW segment NE + SW segment
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Colour-magnitude diagrams
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Colour-magnitude diagrams

NE + SW segment NE + SW segment NE + SW segment
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Mass derivation (NE)

NE segment

e mass derivation for the
cleanest sample

- NE-segment

- color-cut for m, > 13 mag:
1.3 <H-Ks <2.3

- keep saturated cluster members

e Minimum mass

- 90% complete in H-band at
m_ > 19.5 mag

- M__=35M_(avoid ambiguities)

m

H-Ks [mag]
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Quintuplet PDMF

NE-segment NE-segment
T T T T __"""'I"'I"’\"I

Salpeter: « = -2.35

a =-1535+0.165 i a = -1.473+0.289

%

.

uniform number per bin: 14 stars uniform logarithmic bin size: 0.15
(as suggested by Maiz Apellaniz+ 2005) (unweighted fit)
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SIIIIP
- Summary and Outlook

- Summary

~* derivation of a clean sample of cluster members using proper
~motion for the Quintuplet cluster

« top-heavy PDMF in the cluster core & 0 ! AL
(r=10.5 pc) R B S

- likely scenario: mass segregation i Y.

Outlook
. -l’ 1 ‘_4_ a
e measure PDMF in outer fields Tl :

1 . . .. _.".-"‘,.' ':. ,.. o
» quantify the dynamical evolution 5 ,’;? o . AR
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