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Figure 1. Spectral energy distributions of a G0 main-sequence star and a Red Clump star, overplotted with the transmission profiles of Landolt BV, Sloan g′r′i′, and
2MASS JHK bands (including telluric absorptions). The thick horizontal dash at 8600 Å marks the wavelength range covered by RAVE spectra.
(A color version of this figure is available in the online journal.)

The telescopes are 20 cm f/3.6 astrographs feeding Apogee
U16m cameras (4096 × 4096 array, 9 µm pixels), that cover
a field 2.9 deg wide with a 2.6 arcsec pixel−1 plate factor. The
photometric filters are of the dielectric multi-layer type and are
produced by Astrodon. Transmission curves and photometric
performances of Astrodon filters are discussed and compared to
more conventional types of photometric filters in Munari et al.
(2012) and Munari & Moretti (2012). On average, 80 fields are
observed per night at each APASS location, 20 of them being
standard fields (Landolt, Sloan) well distributed in time and
air mass.

The APASS observations are obtained with fixed exposure
times (different and optimized for each photometric band) set
to detect V = 17 stars at S/N = 5 on a single exposure.
Stars brighter than V = 10 may saturate under optimal seeing
conditions. APASS has also recently begun using the bright-
Moon periods to obtain shorter exposure observations in order
to push the saturation limit upward to 7.5 mag stars and also to
observe in the Y band at 1.035 µm (defined by Hillenbrand et al.
2002; Sharon et al. 2010) and the Sloan u′, z′ bands.

2.2. Astrometric Matching

The astrometric matching to the APASS catalog has been
performed by taking the positions and proper motions of
RAVE stars as listed in DR4 and projecting them to the 2013
APASS epoch. The matching radius has been set to 3.0 arcsec.
All 425,743 RAVE DR4 stars turned out to have APASS
counterparts.

As a test on the accuracy of APASS astrometry (which
is calibrated against UCAC-4), we have searched the final
CMC-15 release (2013) of the Carlsberg Meridian Catalog
for the positions of RAVE stars and computed the separation
between the APASS and Carlsberg positions (equinox J2000,
individual epochs varying from 1999 to 2005). Their distribution
is presented in Figure 2. The peak of this distribution is at a
separation of 0.072 arcsec and the median is at 0.098 arcsec,
confirming the high astrometric accuracy of APASS products.

2.3. Internal Photometric Accuracy

Each APASS observing night is independently calibrated in
all-sky mode against the Landolt and Sloan standards observed
that same night over a large range of air mass. The photometric
quality of a given night can be evaluated only a posteriori
during the data reduction process, and only data obtained during

Figure 2. Distribution of the differences (in arcseconds) between the astrometric
positions derived by APASS for the RAVE stars and the positions listed for the
same stars in the latest issue (CMC-15 from 2013) of the Carlsberg Meridian
Catalog.

photometric nights are used to build the APASS catalog. The
difference in magnitude for data on the same stars obtained
in separate nights (usually months apart), is therefore a reliable
estimate of the total internal errors affecting APASS photometry.
Their distribution for RAVE stars is presented in Figure 3, and
the distribution of RAVE stars as a function of the number
of epochs of APASS observations is given in Figure 4 (on
average, a RAVE star has been observed in four independent
epochs by APASS and none at less than two epochs). The errors
corresponding to the tails of the distributions in Figure 3 are
actually an overestimate of the true internal photometric errors.
In fact, in building Figure 3, all stars are treated as nonvariable,
but as shown by the Hipparcos satellite, about 10% of all stars
it observed actually showed a variability of at least 0.01 mag
amplitude. Median values of the error distributions in Figure 3,
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