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• Search for new low latitude old star cluster 

candidates in the direction of the galactic bulge

• Detailed study of confirmed candidates 

• New discoveries 2006-2008:

• AL3: l=3.4, b=-5.3, D=6.0, [Fe/H]=-1.3 (bulge)

• FSR584: l=184, b=0.84, D=1.4, [Fe/H]=-2.0

• FSR1767: l=352, b=-2.2, D=1.5, [Fe/H]=-1.2

• ESO 92-SC05: l = 286, b=-7, D=10.9

• A new interesting old star cluster: FSR 1415 

(l=263, b=-1.8), good for MAD



The problem of field contamination

• 2 basic techniques:

• 1) central extraction and statistical decontamination 
using a nearby field 

• 2) proper motion cleaning (+ radial velocities ?)

(1) Requires high resolution and uniform star background 
distribution (uniform reddening). It works well at 
relatively high latitudes 

(2) Requires high astrometric accuracy and two epochs. It 
works well when there is a high tangential motion 
reltively to the field. This condition is usully verified 
with clusters having a low radial velocity (typically 
lower than 80-90 km/s)



Ks band

FoV: 3.25 arcmin

FWHM: 75 mas (K), 140 mas (J)

t: 1080 s (J,K)

DIMM: 0”.8



FSR 1415

MAD + 2MASS

models subtr. sky subtr. (open loop)



• t = 2.5 Gyr 

• Z = 0.02

• D = 7.2 Kpcs

• Old open cluster confirmed



The Proper Motion of the Globular Cluster NGC 6553 and of

Bulge Stars with HST

M. Zoccali, A. Renzini, S. Ortolani, E. Bica, B. Barbuy (AJ, 121, 2638 2001)

Vr=3-6 km/s

Second MAD science demonstration period: globular clusters in the galactic 

bulge

About 6 mas/year, corr. to

100 km/s at 8 Kpcs



MAD: the metal poor bulge globular 

cluster HP1



HP1 NTT+SUSI 

V=10m, I=4m, FWHM = 0.5”



HP1: proper motion

NTT ‘94 vs. WFI 2002
Used for the selection of the UVES targets

Results:

[Fe/H]=-1.0, [O, Si/Fe]=0.3 

Vr=56 km/s



HP1 MAD observations, some observing 

problems…

FWHM: 0.23”  K, 0.37” J





HP1 (Vr=60 km/s) : MAD (2008)- NTT(1994), 6 mas/year

Observations of 

template failed



HP1 MAD/NTT plots

B-R/B+V+R=0.85

[Fe/H]=-1.0

old age

Different 

combinations and/or 

techniques can be 

tested (i.e. input 

positions)


