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Abstract. A search for Cepheids in NGC 4414 has been performed us-
ing HST archive data. Accurate photometry for this galaxy is challenging
due to its high surface brightness background with steep gradients and
the rather low S/N of stellar point sources. The photometry package
ROMAFOT has been used, and the results compare favorably with pub-
lished photometry reported by Turner et al. (1998). All eleven Cepheids
were recovered and nine additional candidates were discovered. The
resulting distance modulus of 31™50+£0™27 is only (™1 larger than previ-
ously reported.

Images of NGC 4414 (agee = 12"26™275, 6 = +31°13'29") have been
obtained with the HST Wide-Field and Planetary Camera 2 (WFPC2) camera.
Twelve epochs in F555W and four epochs in F814W were obtained between 1995
April and June, with one additional F555W epoch in 1996 April. Each epoch in
a given filter is composed of two sub-exposures of 1500 s and 1000 s duration,
respectively. This allows the removal of cosmic ray hits.

The high surface brightness and strongly variable background make NGC
4414 one of the most difficult target fields of galaxies observed in the course
of the HST Extragalactic Distance Scale Key Project (Kennicutt, Freedman, &
Mould 1995). To compare with the Key Project results ROMAFOT has been
used in an iterative way to find as many variable stars as possible. The input
catalogues for the PSF fitting of stars have been taken from deep frames. These
are co-added images from different epochs, yielding a better S/N ratio. These
input catalogues have been used to perform photometry on every single epoch.
The PSF has been established with relatively bright and isolated stars separately
for every chip and filter. The resulting fitted images have been subtracted from
the original frames. Then the PSF fitting has been performed on the residual
images, and so on. In the end up to ten runs have been performed on successive
residual frames. Artificial star tests show that the difference between input
and measured magnitude follows the statistical errors in V and I with 50%
completeness at 27™ in V. New candidates have been found predominately near
the inner region of the galaxy, where the photometry might be unreliable, or
where crowding leads to problems of identification and matching between the
two filters. These candidates are not of the same quality as the eight candidates
used for the distance modulus determination.

The mean F555W and F814W magnitudes have then been converted to
Johnson V' and Cousins I using the equations given by Holtzman et al. (1995).
For the P — L relation only the eight bona fide candidates found both by Turner
et al. (1998) and in this work have been considered. As illustrated in Fig. 1 the
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Figure 1. P — L relations for the Cepheids. The solid line represents
the best fit with the canonical slope of —2.76 in V and —3.06 in I.
The envelope lines have been put at £ 0.4 and £ 0.32 mag from the
solid line due to the intrinsic width of the instability strip. The eight
best candidates have been plotted as filled circles. Candidates found by
Turner et al. (1998), but with unreliable light curves as obtained with
ROMAFOT, have been plotted as squares, new candidates as triangles.

adopted P - L relations from Madore & Freedman (1991) give apparent distance
moduli of uy = 31™60£0™11 and p; = 31™56+0™12. Following Scheffler (1982),
one has Ay = 010 and A; = 006, and a true distance modulus of 31™50+-0727.
Turner et al. (1998) derived a reddening-corrected distance modulus of 31741
+ 0™17 (random) = 0™16 (systematic). As shown in Turner et al. (1998),
the mean differences in magnitude of the Cepheid candidates for all WF chips
between ALLFRAME and DoPHOT is +0™04 £ 0703 in V and +0™03 £ 0704
in I. The mean difference of the Cepheid candidates between ALLFRAME
and ROMAFOT is —0™14 + 005 in V and —(0™14 £ 0706 in I. Reasons for
these differences might be the aperture correction or the use of those different
photometry packages. Work to address this significant zero point offset is in
progress.
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