
Present Day Mass Function
We use our best candidate sample, which we combine with the list published in Röser 
et al. (2011)6, keeping only their candidates with |v⫠|< 2 kms-1. We estimate our 
detection efficiency based on the PS1+SDSS spatial coverage and PPMXL3 depth. We 
perform a full simulation of our observations, starting with a mock catalogue created by 
the Besançon model7. Within 9pc (one tidal radius) the field contamination is <1%, 
between 9-18pc or for MK<8mag, it is <10%, between 18-30pc and beyond over 
MK=8–9 mag it peaks at 25%. These numbers depend linearly on the Galactic model 
densities. We correct the observed luminosity function by our efficiency and subtract 
the contamination (Fig. 3 and 4).

Fig. 3: Top left: Luminosity functions for different cluster 
radii. 
Top Right: Mass functions with comparison to 
the Hyades model of Ernst et al.8 

Fig. 4:  Right: Mass functions of the Hyades of this study 
(thick histogram); Röser et al.6 (thin dashed 
line); and Bouvier et al. (2008)9 (blue); and of 
the Praesepe cluster: Boudreault et al. (2012)11 
(green). 

The light grey areas for MK > 9 mag and            
m < 0 .1 M⊙ indicates the masses for which our 
results are strongly affected by incompleteness.

 

Observations and the Pan-STARRS1 3π survey
We combine the proper motions of PPMXL to the accurate photometry of 
PanSTARRS1 3π survey, as well as SDSS, UKIRT and WISE. PS1 however provides
the best combination of coverage, depth 
(Fig. 1), and useful wavelength range. The 
data are reduced by IPP4, and the photo-
metric calibration5 is excellent (<1% in griz).

Fig. 1: Completeness of PS1 as a function of 
g (blue), r (green), and i (red) SDSS 
magnitudes (solid curves), and histograms of 
the 50% completeness limit (dashed curves). 
The similar completeness of CMC14 as a 
function of r SDSS magnitude is shown (dotted 
curve, black). The maximum reflects the 
fraction of the area observed in each filter.

Abstract
The Hyades cluster is an ideal target to study the dynamical evolution of a star 
cluster over the entire mass range due to its intermediate age and proximity to 
the Sun. We extend the Hyades mass function towards lower masses into the 
brown dwarf regime and use the full three-dimensional spatial information to 
characterize the dynamical evolution of the cluster. In addition, once binaries are 
identified, the new members will allow us to characterize the evolution of ultra-
cool dwarfs at an age of 650 Myr1,2.
We perform a kinematic and photometric selection using the PPMXL3 and          
Pan-STARRS1 sky surveys, to search for cluster members up to 30 pc from the 
cluster centre. We determine our detection efficiency and field star contamination 
rate to derive the cluster luminosity and mass function. A minimum spanning tree 
algorithm is used to quantify the mass segregation. As likeliest candidates, we 
discover 43 new Hyades member candidates with mass estimates below 0.43 M⨀, 
and double the number of low-mass member candidates. The cluster is 
significantly mass segregated. The extension of the mass function towards lower 
masses provides an even clearer signature than estimated before.

Candidate Selection
Kinematic Selection:

We use the convergent point method6 to select stars with proper motion pointing to 
the convergent point of the Hyades cluster. Assuming the candidate is a member 
allows us to predict its (kinematic) parallax, its radial velocity, and measure its 
perpendicular velocity v⫠, along the axis perpendicular to the line pointing to the 
convergent point. We require a minimum proper motion of 20 mas/yr, which excludes 
the area within a few degrees of the convergent point where Hyades members move 
along the line of sight. We consider all stars with |v⫠|< 4 kms-1 (as in 6), but select as 
better candidates those with |v⫠|< 2 kms-1.

We use PS1 astrometry (which we correct into the ICRS using stars of small PPMXL 
proper motions) in order to check the PPMXL proper motion. We remove candidates 
with an observed PS1 position incompatible with the PPMXL proper motion by 
300 mas (about 2σ).

Photometric Selection:
We use the kinematic parallax to derive the 
absolute magnitude and produce a colour-
magnitude diagram (Fig. 2). The sequence 
of the Hyades members is c lear ly 
distinguished from the bulk of field stars 
whose kinematic distance is erroneous 
(because they actually do not co-move with 
the cluster).
Fig. 2: Hess diagram of gP1−K2MASS, for all kinematic 
candidates, i.e. with |v⊥| < 4 kms−1.
Green circles indicate candidates selected in g, r and i; 
open blue circles: candidates selected in one or two 
filters; red triangles: objects selected in one band but 
rejected by another; red crosses: suspected giants. In 
magenta line is the BT-Settl 2012 600-Myr track.
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Spatial Structure
We perform an analysis of the spatial distribution of our best candidates. In the (xy) plan 
the onset of the tidal tails is visible (Fig. 5, left). A minimum spanning tree analysis 
shows the high degree of mass segregation of the cluster (Fig. 5, right).

Fig. 5: Left: Spatial distribution of the best candidate sample. 
Right: Minimium spanning tree analysis, by bin of mass. The 
”differential” ΓMST (right) is shown for the 5 (red), 6–10 (green), 
11–20 (blue), 21–50 (magenta), 51–100 (cyan), 101–200 
(brown), 201–500 (orange), and the remaining least massive 
stars (black).
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