
  

1.  Abstract
The VISTA Survey of the Magellanic System (VMC) is an ESO Public 
Survey which will greatly improve the quality and depth of the 
near-infrared photometry over the Magellanic Clouds, starting 
from January 2009.  As part of the preparation for the survey, we 
simulate the VMC images following the VISTA and VMC 
specifications for the pixel scale, seeing, sky noise, integration 
time, etc. The simulations include the Milky Way foreground, the 
background of distant galaxies, and genuine Magellanic Cloud 
stars, for all conditions of stellar density that will be found in the 
surveyed area. We then perform aperture and PSF photometry, in 
order to access the photometric errors and completeness. We 
report the results as a function of the stellar density, and in terms 
of the fractional area of the survey corresponding to such 
densities. Such information may be useful to plan complementary 
observations and surveys of the MCs in the next few years.
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We are simulating VMC images, with the initial targets of: (1) accessing the expected 
levels of photometric errors, completeness, and crowding, and the contamination by 
foreground stars and background galaxies, and (2) designing the most efficient 
strategy for artificial star tests. 
Image simulations are made of stars, galaxies, and diffuse interstellar reddening. 

The MC and the foreground MW stars are simulated in the UKIDSS photometric 
system by means of the TRILEGAL code (Girardi et al. 2005), whereas the properties 
of background galaxies are randomly drawn from the UKIDSS Large Area Survey and 
Ultra Deep Survey (Lawrence et al. 2007).
In the LMC simulation, we adopt an input age-metallicity relation (AMR) consistent 
with the one given by star clusters (Olszewski_et al. 1991, Mackey & Gilmore 2003, 
Grocholski et al. 2006, Kerber et al. 2007) and field stars (Cole et al 2005, Carrera et 
al. 2008), and a star formation rate (SFR) that can be either constant, or derived from 
previous work based on deep HST data (e.g. Javiel et al. 2005).
Once the input catalogues for stars and galaxies are defined, we simulate the images 
with the daophot and artdata packages in IRAF, always respecting the photometric 
calibration and expected image quality of the VMC survey. 
Subsequently, daophot is used to perform aperture photometry in our simulated 
images. Candidate stars are detected using daofind, with a peak intensity threshold 
for detection set to 4 sigma

sky
, where sigma

sky
 corresponds to the r.m.s. fluctuation in 

the sky counts. The aperture photometry was carried out running the task phot for an 
aperture radius of 3 pix (~1.0 arcsec).  
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The figure above shows the 
distribution of VMC tiles across 
the Magellanic System. The 
colours code the surface density 
of upper-RGB stars in the MCs, 
on a logarithmic scale, as 
determined from the 2MASS 
catalogue. These densities are 
used as a reference in our 
simulations. The figure below 
shows the fraction of the LMC 
surface that corresponds to each 
level of density.
 

Photometric errors derived from the simulated 
YJK images of the LMC. The curves represent 
different levels of crowding, covering the 
entire expected range of density of LMC field 
stars. The expected error in magnitude for a 
SNR=10 is indicated by the dashed line.

Completeness curves derived from the 
simulated YJK images for the LMC.  The 
curves represent different levels of 
crowding, covering the entire expected 
range of density of field stars

The photometric errors and 
completeness curves, as derived 
from aperture photometry in our 
simulated VMC images for the LMC, 
are show in figures (a) and (b). 
These different curves come from a 
series of simulations covering a wide 
range of density of field stars in the 
LMC, from the outer disk regions to 
the central regions of the LMC bar.

In figure (c) we show the VMC 
survey area in the LMC and SMC 
as a function of the surface 
density of RGB stars, N

RGB
, as 

derived from 2MASS data. The 
fraction of the total LMC area 
covered by the VMC, in four 
ranges of density, is also shown. 
The colors of the different density 
levels correspond to those shown 
in Fig. (d) .

We are testing the performance of PSF 
photometry in simulated star clusters. 
Initial tests indicate that it will be 
possible to derive data useful for age-
dating even the most concentrated 
star clusters, as exemplified below. 
PSF photometry will also be important 
for improving the photometry in the 
inner regions of the LMC and SMC.    

To test the performance of our simulation tools, we have compared the photometry 
obtained from a real UKIDSS image (1), and from its corresponding simulation (2), for 
a 0.21 sqrdeg area towards Galactic l=-220.1o, b= +40.5o. The photometry was 
performed using both DAOphot and SExtractor. The panels below show the CMDs 
obtained combining DAOphot photometry with SExtractor star/galaxy classification 
(blue/red dots, respectively). The histograms show the total colour and magnitude 
distributions of stars and galaxies (blue and red lines, respectively) for both cases.

A simulation of the LMC field including a 
4 Gyr old cluster with metallicity 
Z=0.006, 105 solar masses, and a core 
radius of 20 arcsec.

A series of Padova 
isochrones in the 
UKIDSS photometric 
system. 
The figure shows 
the absolute M

K
, Y-K 

CMD as well as the 
apparent K, Y-K one 
for the LMC 
distance. Stellar 
masses, and 
isochrone ages and 
metallicities (from 
Marigo et al. 2008) 
are also indicated. 

CMD derived 
from a 
simulated 
VMC image. 
It 
corresponds 
to a field in 
the LMC with 
106 stars 
following a 
constant SFR 
and the AMR 
typical for 
the LMC 
clusters.

A simulated VMC image of the LMC, for a 
single VISTA detector with 2048x2048 pix 
(11.6 x 11.6 arcmin, or 175 x 175 pc). This
is 1/5000 of the total VMC survey area.

CMD derived from the image above, using PSF 
photometry.  The red dots are field stars of the 
LMC and MW, whereas blue dots are stars in 
the cluster. The green line is the isochrone 
that corresponds to the cluster simulation.
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● Image simulations confirm that VMC will be 
able to access the old main sequence turn-off 
of an extended area over the Magellanic 
System
● SFH-recovery performed on these images 
confirms that  the photometry is also suitable 
for SFH-recovery (see companion poster)
● the next step: defining the strategy for 
artificial star tests
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(1) Simulated (2) UKIDSSA detail of the simulation 
above, for a 0.7 x 0.7 arcmin 
area (11 x 11 pc in the LMC)
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