covery of varie

 WEFCAM and VISTA data




Int"'roduction:

New era of wide-field, multi-epoch surveys (e.g. SDSS
Stripe 82, Super WASP, Pan-STARRS in the optical)

UKIRT-WFCAM and VISTA are able to do the first
wide, high-resolution, multi-epoch surveys in the

near-infrared.

Some VISTA surveys, such as VISTA Variables in Via
Lactea (VVV - a multi-epoch Galactic plane survey)

will produce catalogues with 10" objects.

For users to use these data effectively, an archive
facility with useful selection parameters is necessary.
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"UKIDSS survevys
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VIKING
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Science from WECAM and VISTA

multi-epoch data

Calibration, new faint near-IR standards: WFCAM
standard star data

Transits of planets around M-dwarfs: PTS (Campaign 2)

Periodic variables as distance indicators to map out 3-D
structure of bulge and Magellanic Clouds: VVV & VMC

Supernovae: VIDEO

High proper motion stars: DXS (Not main science goal,
but secondary use of data).

YSOs (Alves de Oliveira & Casali 2008): PATT data.
Better QC and flagging.
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Processing of WFCAM and VISTA

data.
Data processed and archived through VDFS:

e Nightly data reduction, cataloguing and calibration
done by CASU in Cambridge.

 Processing of data on different nights (e.g. other filters,

deep data, multi-epoch) and archiving done by WFAU
in Edinburgh.

» Matching to external surveys also done here.

WFAU have built pipeline to process multi-epoch
data and have archived the results so that data can be
selected by variability attributes including cadence
and a noise model for the photometric variability.
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I\/Ié;thods Uséd

Match each source from merged filter deep stacks to
each observation (including where the source is
missing).

Use methods used by Monitor team: derive ZP offsets
in each frame and best aperture for each source.
(Irwin J. et at. (2007).

Use noise model and statistical methods used by SDSS
— Sesar et al. (2007).

Noise model is necessary to define what is variable
and not.
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Statistical Attributes

Mean and RMS of RA & Dec (Proper motion to come)
N(good), N(flagged), N(missing)
min,med, max of time between observations

Mean,median,RMS,MAD,skew of mag in best
aperture

Expected and Intrinsic RMS of object.
x(Var),p(Var)

[,y (correlations between filters in some datasets)
Classification
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Example — UKIDSS DXS

I
587974 — 7]

58.4106

nigurces

58 0238

dect J2000)

57250

1 I 1 1 1 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I i
162.926 163,212 163,697 1684.082 164,457
ra(J2000)

* 200° region of Lockman Hole: 32
overlapping frame sets (8
pointings).

* Each pointing different number
of intermediate stacks

N(Obs)=nGoodObs+nFlaggedObs+nMissin
gObs Peaks at ~13 and ~27: number of int
stacks / pointing

Peaks at ~52,~73,~100 - overlap regions.
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'/[Sv)f('gphotome:chr;% _

*DXS deep J and K for
studies of galaxy evolution.

*Mag-RMS plot for K-band
sources

* Green - stars, black - gals
* Red dashed curves: fit to
median RMS as function of
magnitude

* Red vertical line: ML of
framesets

* Blue squares: objects
classified as variables.

» Stiletto: caused by sources
with 2-3 observations and
biased towards bright end.
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Improved RMS from 6.5mmag to 4.6mmag.

UKIRT at 30

0.0065

crminfRMS)»

Ll HIa Ly L

1
=
=

Recalibration

15/09/2009




Lightcurves-DXS

——7——
<rin(AMS)>=0 0046

<h==151

H

=l==16.266

L

Illd!'lllllllllIIIIIIIII|III'I'|' IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII'I'T

Li ﬁ’ht curves fof twQ non-
r1a

]SP ariations a&alaxy e
ma near

in err
Increase in rlghtness over 700
days in K. Seems to rise and fall fime (mjdCbs-53479) / days

in J.
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Additiona | attributes

4 . : . -
a

Ll
16
J ¥ mag

Astrometry Mag-Rms

10 T T

Intrinsic Rms vs skewness

WSA gives additional useful data

such as star-galaxy separation and
links to external surveys through .
neighbour tables. e s

J-K vs K colour magnitude
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H skewness vs K skewness. Most
objects have symmetrical magnitude
deviations from the mean.

Variables in the J-H vs H-K plane.
Mostly these are galaxies.
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3.39

5.40
MIDOES

541 5.42

UKIRT at 30

543

544

Variable galaxy or AGB?
Similar in J,H, K

K variation has lower
amplitude.

Big gaps due to
observing strategy.




Standard star data:

Correlated observatlons in ZYJHK

« ~90 observations in ZYJHK
* a few in H, and Bry
» Filters observed over ~15
min.
* Repeat observations >1 hr

o ~. Timescale of different
filters << timescale of
observations

* Calculate Welch-Stetson
statistics.

15/09/2009 UKIRT at 30



12.838 =
14.286

<K>
=
<H>
=

&=

E-Y

T
=

e 2 3
=l

16.521

<>

<ﬁ=lﬁﬂs E
INENENE ANEERENERE N
HHHH A
v i b

[

i+ §§

II

#
|

i

%

S

time (mjdObs—53454) / days

=11.02
=12.535 _

<K>

<H>»

17616

15.103
<Y
=
\I\\II‘\I\\II\\I‘\

£Im=

S
A
NN SRR RRNAN

oy

=

E

e

F
in

—

=

0 = 3=
0 E =~

o —0.42
0.21
0.42

—0.42

— —

e o2

Kol 5 S
| |

3 Jetay g Sewy

0.21
0.42
- —04R

4]
0.zl
0.42

—0.42

L=

0.21
0.42
0.21
0.42

— — 3]

o oy <f

5 S 5 S 5 S
| | |

—0.21

r Fewy A Sewry 7 Seuwry

12.113

13.701

<Kx=
=
<H»=

=
=

=

=

E "

i

Ly

19,6682

16.021

&

T

«J>
E-3

£
=

I

TE
T

%

%

AEREIT
N EEETnn
T W IR

Vp)
Q
>
S
)
O
)
il e
20

0‘34 -
0.68
—0.68

»
3.
=

e —0.68

=+ o
>
i

3 fetay g Fewuy

034 -
0.68
034 -
0.68

H
%_
o3 o
) G )
TT

o=
SRR
5T

r Fewy A Seuwry 7 Fewuy

=10.506

&

<H>

op &

E =

12.09
13881 2
15205

<J==
<A>=
<Er=

>
L b e by oy
rHHH A
r ]
-

=
=

=

P
—t
=

-
Ly b b e Loy o 1
THH T
Lo b b b b

-
-

-
-~

0
0.96
1.92

Correlated |

—1.92
—0.96

3 ety Y4 Fewuy

0

0.96
1,92
—1.92
—0.96
0.96
1.92
0
0.96
1.92

3R]
) &3 B
= O
(|

r Sewy A Fewry 7 Fewy

time (mjdObs—53454) / days

time (mjdObs—53454} / days

-

. E-
— T

—0.78
—-0.29
0

.39
0.78
—0.78
—0.29
0

0.39
0.78
—0.78
—0.29

i Seway Y Sewuy

. Two variables

() Eom wm—

0.39
0.78
—0.7a

o2}
- T
i

0.39
0.78

© @
L
7T

[ Feury 1 Sewy 7 Sewiy

* Two standard stars
»Ser-EC 68
»Ser-EC 84

time {mjdObs—53454) / days

UKIRT at 30

15/09/2009




Astrometry

0.05685

decl{I2000}
dec{I2000}

0.05675

Hplatibale] |—<—y

oo cerccroe beccrerr e rroe e becreocr e b e o e pl
R R
— -

==
T

55988 [

]

5.50875 [

55087 |

el J2000)

5.58865 |-

|||||||||||||||||I||||I|||
ra(J2000)

55086 [ 1
N | | " 5.2= 104 5.4x10%
5.36:x10+ 5.4x104 544104 MJD/days

MJD fdays

Some objects show astrometric variation (PM), BUT difficult to search
on: WILL IMPROVE IN LATER VERSIONS
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sidel «

1 oside 2

* An object marked as variable

* Two overlapping pointings:
Am-~o0.035 mag between frames
on each side of overlap.

* Some instrumental effects
persist. These vary across the
focal plane.

* Overlap effects vary from
<0.001 mag to ~0.04 mag.
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Summary

Searches for variability possible in WSA from UKIDSS-
DRs5 (DXS: 6™ April 2009, UDS: 28™ August 2009).
Dynamic archive:

e adding more data,

e improving the calibration and QC

e adding new features.

15t version of synoptic pipeline: future versions will
improve quality and quantity of attributes.

VSA: massive amounts of data to trawl through - need
efficient search capability.

See Cross et al. 2009, MNRAS in press (arXiv:0905:3073)
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