
A Seyfert 1 (or 1.5) Example

Figure 1. A global mean spectrum of NGC 4151 based on all HUT-2
observations of this object. The principal lines are identified. Those
labelled ⊕ are geocoronal.

redshift of 320 ± 60 km s−1; that is, blueshifted by ≃ 700 km s−1) from the
systemic redshift of NGC 4151.

The luminosity of NGC 4151 varied substantially over the course of these
observations. If we take as a fiducial continuum level the flux at 1450Å, we saw
the flux rise from ≃ 4.5 × 10−13erg cm−2 s−1 Å−1on 4 March to almost double
that (≃ 8×10−13erg cm−2 s−1 Å−1) on 7 March, and then watched it drop back
down to a level only slightly higher than at the beginning of this experiment.

A particularly noteworthy feature of the spectral time-variability was the
change in Lyman edge optical depth. This is best seen in a sequence of nor-
malized spectra (Figure 2), in which each day’s spectrum is displayed as a ratio
to the mean spectrum. While the shape of the continuum and the equivalent
widths of both the emission and the absorption lines changed very little, the
relative flux in the Lyman continuum clearly swings sharply up and down.

The drop in flux at the redshifted Lyman edge is easily translatable into a
column density of neutral hydrogen atoms. The variations in this column density
vis-a-vis the variations in the continuum flux are shown in Figure 3. The sharp
rise in the continuum near the beginning of the observations is mirrored by
an equally sharp fall in the HI column density, while the slow decline in the
continuum power towards the end of the observations is reflected in a slow,
and delayed, recovery in the HI column. At least at the qualitative level, such
behavior is exactly what one would expect from gas whose neutral fraction is
regulated by exposure to the central engine’s ionizing continuum.
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