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ε Aurigae from the Far-UV to the Mid-IR 3
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Figure 1. Observed (dereddened) SED of ε Aur with a three component model. From short to long wavelengths, the photometric points
are: U, B, V, R, I from the AAVSO (filled circles), J, H, K, L, M (filled circles), J, H, Ks from 2MASS (unfilled circles), IRAC from Spitzer
(filled squares), ground-based L′, M, N, Q (unfilled squares), B1, B2, A, C, D, E bands from MSX (unfilled diamonds), and MIPS from
Spitzer (filled diamonds). Vertical error bars are the photometric uncertainties (which are dominated by the systematic uncertainty of the
dereddening process for the dereddened data). The spectroscopic data are: FUSE (dark purple), HST-GHRS (light purple), IUE (dark
blue), ground-based optical (light blue and green), IRS (orange) and MIPS-SED (filled red squares) from Spitzer. See the text and Table 1
for more information about the data. The model (solid line) is the sum of limb-darkened model F0 (post-AGB) and B5 V spectra (dotted
lines), and a cool blackbody disk (dashed line). See the text and Table 1 for more information about the model.

observation started.
The final photometric measurements reported in Table

1 were obtained as follows: for channel 1 (IRAC-1), in or-
der to mitigate against one saturated pixel in the ε Aur
PRF during the first dither sequence, we combined all
256 sub-array images using the Spitzer data analysis soft-
ware tool MOPEX (MOsaicker and Point source EXtrac-
tor)7, and performed aperture photometry (as described
above) on the mosaic. This results in a flux density that
is 0.3 Jy fainter than the value obtained by averaging to-
gether the aperture photometry results for all 256 indi-
vidual sub-array exposures, including the one saturated
pixel in 64 exposures. Qualitatively, this result is consis-
tent with the removal of the saturated pixel in 64 of the
images, resulting in a slightly smaller “true” flux density
measurement. For channel 2 (IRAC-2), there are no sat-
urated pixels in any of the individual sub-array images;
however, in order to mitigate against the latent charge ef-
fect described above, we averaged together only the first
5 exposures in each dither sequence. In addition, we had
to utilize a 5-pixel aperture (with 5-10 pixel background
annulus) because the 10-pixel aperture was partially off
the sub-array during two of the dither sequences. This
required use of the corresponding aperture correction for
IRAC-2 of 1.064.
In all cases, as described in the IRAC Data Handbook,

7 See http://ssc.spitzer.caltech.edu/postbcd/mopex.html.

we applied the pixel-phase correction (Hora et al. 2008)
to the photometry in both channels. However, we did
not perform the color correction other than to utilize
the isophotal effective channel wavelengths (see Table 1)
during our subsequent interpretation of the data, which
accounts for almost all of the color correction. The re-
maining effect of the color correction is folded into our
IRAC systematic uncertainty budget. As described in
more detail in Hoard et al. (2009), the total uncertainty
budget for IRAC photometry includes several systematic
terms (3% for the absolute gain calibration, 1% for re-
peatability, 3% for the absolute flux calibration of the
IRAC calibration stars, and 1% for the color correction),
as well as a scatter term evaluated from the r.m.s. scatter
of the individual flux density measurements after remov-
ing all long timescale trends. The uncertainties in the
IRAC photometry values listed in Table 1 reflect these
terms added in quadrature.

2.2. Spitzer Infrared Spectrograph

A Spitzer GO-2 observing program (20058; Stencel
2007) on ε Aur obtained observations with the Infrared
Spectrograph (IRS; Houck et al. 2004) and the Multi-
band Imaging Photometer for Spitzer (MIPS; see be-
low). For this work, we have utilized the current mature
pipeline-(re)processed data for those observations, and
re-extracted final data products. The two high resolu-
tion IRS modules were used during two visits to ε Aur,
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