Digging Deeper for More Curiosities:
Unveiling the Reddened Bulge Globular Clusters with VVV
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2MASS-GCO02 4 Terzan 10
The extreme reddening of this recently discovered cluster [7] has made it invisible Without any previous time-domain observations, only a few photometric CMD
for optical observations. From a handful of photometric studies [e.g.,8,9], its studies of Ter 10 exist in the near-IR [12] and in the optical [13], and just one
extinction and distance remained highly uncertain. It’s low metallicity of [Fe/H] = spectroscopic study using integrated spectra [14], resulting in [Fe/H] = —1.2.
—1.08 is known from low-resolution near-IR spectroscopy [9,10]. Earlier reddening and distance estimations were inaccurate, ranging from E(B-V) =
The J-Ks CMD (Fig. B) is very broadened due to differential extinction and allows L0110 249 ElEl O 5 469 1D KR [ERERaitEl)
us only to distinguish the RGB of the cluster within the half-light radius (Rn=0.55’), The J—Ks CMD (Fig. E) suffers from lower extinction broadening than 2MS02, but

with a clump at Ks= 14, J-Ks = 3.2. It does not reach the MS turnoff, and becomes contamination from both the bulge and disk fields is severe even within its half-
dominated by bulge stars at r > Rn. The contribution of the disk MS is also prominent at J—Ks < 2. light radius Rn. The cluster’s RGB with its clump at Ks= 13.5, J-Ks= 1.5, is mixed with bulge giants. All
but the brightest disk stars, as well as the bulge ones cause a high level of confusion at the SGB and the

The cluster was observed at 43 Ks-band epochs in 2010-2013 by VVV. We discovered 32 new variables
. " iy ’ P | 4 L0 W varl upper MS of Ter 10, preventing us from defining its MS turnoff.

inside its tidal radius of Rt = 4.9’ (Fig. B), including 13 RRab Lyrae stars (Fig. C shows the inner 8 of

them with periods [d] and distances from the cluster Using our 101-epoch VVV Ks-band photometry, we have F
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RRab, and yielding an anomalous reddening law of M _ :
A(Ks)/E(H-Ks)=1.27+0.29, A(Ks)/E(J-Ks)=0.55+0.15. A(Ks)/E(H-Ks)=1.67+0.28, A(Ks)/E(J-Ks)=0.55£0.1, in full

The mean extinction towards the cluster is A(Ks)=1.17, consistency with the Nishiyama law [15]. The RRab stars
(Ks) yield a distance of d=9.8+0.5 kpc to Ter 10, (~70% larger
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