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Abstract. In this work we describe the JStuff, a preliminary generator of mock catalogues
of extragalactic objects based on the Stuff code. This version is being implemented in the
Java language for the ESA-Gaia satellite simulation framework. We also compare some results
obtained with both versions of the simulator.
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1. Introduction
The ESA-Gaia mission, Perryman (2005), is one of the most ambitious projects of the

modern astronomy. With the satellite launch date fixed at the end of 2011, the final
all-sky catalog shall be released sometime before 2020. The satellite observations and the
reduction procedures will result into an impressive terabyte class all-sky catalog, complete
up to G=20, with more than one billion objects of all types with amazing astrometric
precision (7µas at V<13, 25µas at V<15 and a fraction of mas at V<20, 11 million
paralaxes with errors smaller than 1%, and 150 million in the 10% range), spectrophoto-
metric data spread over 66 pixels (330-1000nm) and high-resolution spectrometric data
in the CaII-triplet region (847-874nm, 0.026nm/pix).

In order to design the reduction and analysis algorithms, it is necessary to imple-
ment a realistic mission simulation environment. The GaiaSimulator, Altamirano et al.
(2005), is the official framework where all the simulation packages are built-in: it includes
a pixel-level simulation package, a telemetry stream simulation package, a statistically
simulated catalog generator, and the universe model simulators: Galaxy, Extragalactic,
Solar System. JStuff is the first implementation in Java of the code to generate catalogs
of unresolved galaxies.

2. The simulation algorithm
This version of JStuff is heavily based on the Stuff code first described in Bertin &

Arnouts (1996). It simulates a mock catalog of galaxies at a given region of the sky, at
this time using a positional sampling that is uniformly random. Nonetheless it is planned
as a possible future improvement, the implementation of a two-point correlation function.

In order to simulate the galaxies parameters, the code first sample randomly, from a
poissonian distribution, the number of galaxies of Hubble type (E, S0, Sab, Sbc, Scd, and
Irr are implemented), assuming Schechter (1976) luminosity functions. Then, each galaxy
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Figure 1. Comparison of the results obtained with the JStuff and the Stuff codes for three
parameters. The confidence intervals are at the three sigma level.

is assembled as a sum of two components, a spheroidal (following a de Vaucouleurs law)
and a disk-like one.

For elliptical galaxies, the adopted relation between the absolute B magnitude and
effective radius is the one described in Binggelli et al. 1984. The spheroid flattening
is randomly selected from a normal distribution, from Sandage et al. (1970). The disk
component is simulated with an exponential profile. The central surface brightness is
randomly selected from a gaussian distribution, and the disk inclination and position
angle are also randomly selected.

The code simulates the internal disk extinction in the observed galaxy, using a curve
obtained for the LMC. We apply Metcalfe et al. (1991) K+e corrections with polynomial
fits. Finally, each galaxy is placed at a redshift (and its bolometric luminosity and angular
diameter distance are calculated). Spectra is generated as well, using a small library for
selected disk and spheroidal components by combining these spectra and re-scaling to
give the magnitude sampled from the luminosity function.

3. Firsts tests
In order to verify how well JStuff is performing in relation to the original E. Bertin’s

C version, we simulated a small dataset, containing about 150,000 galaxies with the C
version’s default parameters. This first simulation indicates that our code is reproducing
well most aspects of its predecessor (Fig. 1). The code is being modified to use a spectral
library of galaxies, simulated with the PEGASE code at the University of Athens. As
soon as this integration is finished, a strictier validation, using a larger simulated dataset
will be performed. At this validation a comparison with real data is planned.
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