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Abstract. The late-type stellar population in the Galactic Center was ﬁrst predicted to reside
in a dynamically relaxed cusp (power law slope ranging from 3/2 to 7/4). However, other works
- which rely on models to correct for projection eﬀects - have suggested a ﬂat distribution
instead. The need for this correction is due to the lack of information regarding the line-of-sight
distances. With a two decade long baseline in astrometric measurements, we are now able to
measure signiﬁcant projected radial accelerations, six of which are newly reported here, which
directly constrain line-of-sight distances. Here we present a statistical approach to take advantage
of this information and more accurately constrain the shape of the radial density proﬁle of the
late-type stellar population in the Galactic Center.
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1. Summary
The late-type stellar population (∼1 Gyr) was initially theorized to lie in a dynamically
relaxed cusp, with γ, the negative power law index, valued between 74 and 32 (Bachall
& Wolf 1976, 1977). Observations since have shown a density proﬁle that is ﬂat, or
γ ∼ 0 (Buchholz et al. 2009; Do et al. 2009, 2013a; Bartko et al. 2010). However these
previous observations were limited due to a lack of information regarding the line-of-sight
distances.
With a two decade long baseline in astrometric measurements, we are now able to
directly constrain stellar line-of-sight distances through measuring projected radial accelerations,
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where aR is the projected radial acceleration and R is the projected distance. Projected
radial accelerations are measured from ﬁtting polynomials to our astrometric observations, assuming a Keplerian potential deﬁned solely by Sgr A* (M = 4.1 × 106 M and
rG C = 8 kpc, Ghez et al. 2008).
Seven of our 23 sources within 1.7 arcsec are found to have signiﬁcant radial accelerations, and thus signiﬁcant 3D distances, six of which are newly reported here (ﬁgure 1,
top). As not all of our sources have signiﬁcant 3D distances, in order to take advantage
of all the available information, we employ a statistical approach to ﬁt a broken power
law density proﬁle to our sample of late-type stars,
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where γ, α, δ, and rbr eak are the inner slope, outer slope, sharpness of the transition,
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Figure 1. (Top) Measured radial accelerations vs projected distance. New and previously reported signiﬁcantly accelerating sources designated by stars and circles respectively. Three sigma
upper limits are shown with arrows for the sources with non-signiﬁcant acceleration measurements, all of which are newly reported here. The dashed line shows radial accelerations when
line-of-sight distance is zero. (Bottom) Normalized posterior for γ. The solid line shows the
posterior from the statistical approach with acceleration information, while the dashed line
shows with just projected positions (no acceleration information). Unlike the other posterior,
the inclusion of acceleration information shows a clear peak at γ ∼ +0.5.

and the break radius respectively. The sample includes the GCOWS ﬁelds within 5” (Do
et al. 2013a) and the projected positions between 5” and 15” from Schödel et al. (2010),
to help constrain the outer parameters (α and rbr eak ). We use Bayesian inference to ﬁt
for these parameters, the likelihood is set up such,
p o l d
star
s  
(1.3)
L=
p(aR ,i |xi , yi , z, MB H , R0 )p(xi , yi , z|γ, α, δ, rbr eak , MB H , R0 )dz
i

the probability of a star having a given projected radial acceleration (aR ,i ), times the
probability of a star being at a given location, marginalized over the line-of-sight distance
(z), summed over our sample, and each star weighted by its probability of being late-type
(pold , Do et al. 2013a).
The resulting posterior for γ is shown in ﬁgure 1 (bottom). The inclusion of acceleration
information results in a clear peak, a γ value of about +0.5 is preferred, which suggests
a cusp in the late-type stellar population that is shallower than initially theoretically
predicted and stepper than previously suggested in observations.
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