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Available Datasets

Å UKIDSS Large Area Survey (LAS) DR8 ς260 sq. deg.

ï 2 to 4 year baseline, 2 epochs of J band. 

ï Sources have YJHK fluxes. SDSS or 2MASS can provide a 3rd epoch.

Å UKIDSS Galactic Plane Survey (GPS) DR7 ς156 sq. deg.

ï 2 to 3 year baseline, 2 epochs of K band. 

ï Sources have JHK fluxes. IPHAS or 2MASS can provide a 3rd epoch.



Available Datasets



Motivation (1)

Å UKIDSS astrometry delivered by the CASU pipeline is good: 
ï Ғ нл Ƴŀǎ ŎƻƻǊŘƛƴŀǘŜ ŎƘŀƴƎŜǎ ŘŜǘŜŎǘŜŘ ŀǘ м ǎƛƎƳŀ ŦƻǊ ōǊƛƎƘǘ ǎƻǳǊŎŜǎΦ

ï Smart & Jones ongoing T dwarf parallax programme uses the CASU pipeline X,Y coords.

X-residuals as a fn of magnitude for 
a WFCAM field
(Smart et al.2010, A&A 511, A30)



Motivation (2)

Rare objects

1. Brown dwarfs

i) finding very cold brown dwarfs. Objects too faint for normal multiband colour 
selection, or those with unusual colours (e.g. recent WISE 300 K object).

ii) brown dwarf companions to stars. These are benchmark objects with known 
age, metallicity and Hipparcos distance that can be used to test model 
atmospheres.

iii) brown dwarf kinematics. A probe of formation history over the lifetime of the 
Galaxy. Kinematics can also test model atmospheres, which suggest that the 
coldest T dwarfs are mostly young, very low mass objects (5-20 Mjup.)

2. White dwarfs (ideas from Ralf Napiwotzki)

i) searches for cold, helium-rich WDs - none have been discovered yet.

ii) complete searches of the Galactic thick disc and halo population to 
understand the evolution of the disk.



Motivation (3)

Rare objects

3. Hyper-velocity stars and runaway stars (thanks to Ralf again)

i) Hyper-velocity stars move fast enough to escape the Galaxy ςbelieved to 
come from the Galactic Centre.

ii) Runaway stars are young stars (usually OB types) with unusually high velocity, 
attributed to a kick from the supernova explosion of their former companion.

Decontamination of Stellar Clusters

Proper motions are commonly used to determine whether stars in the vicinity 
of a nearby cluster are genuine members or not.

Beatriz Barbuy demonstrated at the 1st VVV science meeting that this can be 
applied to distant clusters across the Galaxy. This will be challenging, but 
should be possible in some cases.



Basics of the Method

We use the X,Y coordinates provided in the WFCAM Science Archive.

The coordinate transformation for reference stars at the two epochs is 

calculated with CP2TFORM in Matlab.

Reference stars must satisfy the following criteria:

1)  J < 18.1 mag

2)  class=-1 at both epochs

3)  ppErrbits<256 at both epochs

4)  |J1-J2| < 0.5 mag

5) ellipticity < 0.3 at both epochs

Stars with large residuals (i.e. large motion) are removed from the reference star 

list and the solution is re-calculated.

The solution is then applied to stars of all magnitudes that satisfy criteria 2 to 5.


