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Abstract. We present new determinations of integrated Ha flux for ~1100 Galactic planetary
nebulae measured from the Southern H-Alpha Sky Survey Atlas (SHASSA) and its northern
counterpart, the Virginia Tech Spectral-Line Survey (VTSS). This catalogue is the largest ho-
mogeneous database of its kind, tripling the number of currently available measurements.
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1. Introduction

For a planetary nebula (PN), the integrated flux in a hydrogen Balmer line is analogous
to the apparent magnitude of a star, and one of the most fundamental parameters that
needs to be determined. However, most of the largest, evolved PNe in the sky are of low
surface brightness and have poorly determined HB or Ha fluxes, if known at all. Those
that are published are heterogeneous and inconsistent (cf. Kaler 1983; Xilouris et al. 1996;
Madsen et al. 2006). The situation is better for most of the brighter and more compact
PNe in the Galaxy, with a large number of HS fluxes compiled by Acker et al. (1992),
based on the efforts of a large number of workers. Here we present new determinations
of the integrated Ha flux for ~1100 PNe derived from the Southern H-Alpha Sky Survey
Atlas (SHASSA; Gaustad et al. 2001) and the Virginia Tech Spectral-Line Survey (VTSS;
Dennison, Simonetti & Topasna 1998). SHASSA provides narrowband (Ha + [N IIJ)
and continuum images of the entire southern sky. The survey has a rather low spatial
resolution (48" pixels) but it is continuum subtracted and accurately flux calibrated.
VTSS is a northern Ha survey, but remains uncompleted. The resolution is 96”, which
translates to a brighter flux limit due to confusion noise.

2. Methodology and results

To make the measurements of the Ha integrated fluxes for all the PNe reported here,
the IRAF phot task was used. The photometry pipeline was scripted in PyRAF, a Python
interface to IRAF. For each object, a circular aperture was placed over the catalogued
PN position. The diameter of the aperture was calculated from the point spread function
value and the angular diameter of the nebula. Measurements affected by poor sky esti-
mates, confusion with bright sources, or various artefacts are excluded from the catalogue
and are re-measured manually. Finally, the SHASSA red flux is corrected for the response
of the Ha filter which also passes both [NII] lines (A6548 and A\6584), using values for
the [NII]/He ratio taken from the literature or our own spectroscopic data (Frew 2008).

After weeding out probable mimics, following the recipe of Frew & Parker (2010), we
counted ~2500 bona-fide PNe catalogued by Acker et al. (1992), Kohoutek (2001) and
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Figure 1. A comparison of fluxes of PNe detected in the SHASSA /VTSS overlap region (left)
and combined SHASSA/VTSS against fluxes from the literature. Solid line: the expected 1-1
relationship; dashed and dash-dotted line: best fit to the SHASSA and VTSS data, respectively.

the MASH project (Parker et al. 2006, Miszalski et al. 2008) in the areas covered by
SHASSA and VTSS. From this total, we counted ~1000 PNe detected in SHASSA and
160 PNe detected in VTSS (~1100 objects in total because of the overlap between two
surveys). PNe were assumed to be detected if: (i) at least one pixel within the aperture
has a measured flux above sky + 50, and (ii) if rule (i) applies in more than 50% of
fields containing the PN. We examined the spatial distribution of both detected and
non-detected PNe, and compared the measurements for PNe covered in both surveys,
and between our new measurements and data available in the literature (Fig. 1).

The new SHASSA/VTSS catalogue of Ha photometric fluxes for Galactic PNe (Frew
et al. 2011, in prep.) will be the largest homogeneous database of its kind, tripling the
number of currently available measurements. Calculations involving the integrated PN
surface brightness, the ionized nebular mass, the rms electron density, the Zanstra tem-
perature of the central star (and hence its luminosity and mass), and the PN luminosity
function are all dependent on accurate integrated line fluxes, which this dataset will pro-
vide. Also, in combination with our catalogue of radio flux measurements (Bojicié¢ et al.
2011a; Bojici¢ et al. 2011b, in prep.), we will be able to independently derive robust
interstellar extinction values for a large sample of PNe.
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