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Evidence of coronal flaring in narrow-line
Seyfert 1 galaxies
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Abstract. High-energy E > 2 keV) continuum flaring is detected in two narrow-line
Seyfert 1 galaxies (I Zw 1 and NAB 028824), consistent with occurring in a hot corona
distinct from the accretion disc. The flare in | Zw 1 is accomipd by an increase in the

amount of gravitationally redshifted reflected emissiomizg from the accretion disc. This

indicates that the high-energy continuum component is @aiand located close to the

black hole, and could possibly be the base of an aborted jet.
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1. Introduction cent) X-ray flaring was detected (FIg. 1). The

L . flares were concentrated at high-energies(
>N(;/3ty flarlrkl)g IS dtgetectedflntthe ZOOXMN:.' 2 keV) and shown to induce spectral variabil-
Seyfg:]t 1Og§|€;r>\<lizslo(nl\?Lsols)- V;/%an r(rc(.)‘\;vfléngtitty (Fig.[). The spectral variability was consis-
al. 2004a) and NAB 0208024 (Gallo et al. ent with the power-law component changing

2004b). The data indicate that: 1) the flarel normalisation, but not necessarily in shape.
are concentrated at energies abeve keV,

2_) spectr_al variability during the flares is €on3 spectral signatures

sistent with a power-law component that varies

in normalisation, but not necessarily in slopeDuring the observation of NAB 020924 a

3) in both objects, a gravitationally redshiftecdoroad component in the spectrum (Elg.3) was
reflection component (i.e. a broadened and reglentified as redshifted Fedemission arising
shifted Fe Kr emission line) is seen. In the casdrom reflection of high-energy photons in the
of I Zw 1 this component is shown to immedi-accretion disc (Gallo et al. 2004b). The bulk of
ately brighten in response to the high-energine emission is redward ofékeV suggesting
continuum flare (Gallo et al. 2007a). that the emission line was produced in a region
of the disc where gravitationaffects are dom-
inant (i.e. close to the black hole).

A slightly more complex situation appears
During the 2002XMM-Newton observations during the 2002 | Zw 1 observation. The broad,
of the NLS1s, | Zw 1 and NAB 0208024, ionised iron emission line previously discov-
rapid (< 5 ks), modest amplitude~(100 per ered withASCA (e.g. Leighly 1999) was de-

2. High-energy X-ray flaring
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Fig. 1. High- and low-energy light curves normalised to the respeaverage high- and low-energy flux.
Left: | Zw 1 light curves. The energy in the flare is clearly doamt in the higher energy band. Right:
NAB 0205+024 light curves and hardness ratt$R) showing that the flare is hard.
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Fig.2. The fractional variability amplitude spectrum calculatedce for each object: 1) for the entire
observation (black marks) and 2) when the flaring period gdented (red marks). | Zw 1 is shown on the
left and NAB 0205-024 is shown on the right. The variability during the flaredasistent with a power-law
that is varying in normalisation, but not shape. The dintiimig of the variability toward lower energies is
likely due to a second more constant and softer continuunpoaent.

tected. In addition a second redder iron linéne, arising from ionised iron, did not respond
was also seen (Fig 4, Gallo et al. 2004a). A the continuum variations (Fifl 5).

the energy of this feature was consistent with

6.4 keV the authors identified it with neutral

iron emitted from a distant putative torus. 4 f‘poSlSible picture of the corona in
w

However, a re-analysis of these data b¥he 2002 observation of | Zw 1 along with a
Gallo et al. (2007a) provide a second interpresecond observation conducted in 2005 (Gallo
tation for the origin of this line. Gallo et al. et al. 2007a,b) suggest that the corona simul-
(2007a) found that the intensity of the reddetaneously exists in two phases. The first com-
line was well-correlated with the light curveponent is a hot, optically thin plasma that
of the continuum. On the other hand, the bludslankets several tens of gravitational radii of
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Fig.3. Residuals from fitting the spectrumFig.5. Light curves of various spectral compo-
of NAB 0205+024 with a power-law contin- nents in | Zw 1 normalised to their respective mean
uum. Excess emission is observed redshifted froffux. The dashed curve is the high-energy continuum
6.4 keV. light curve shown in Fid1. The blue-dotted line is
the light curve of the higher energy broad line seen
in Fig.[. The red-solid line is the normalised light
curve of the low-energy emission line in Hig. 4. The
intensity of the low-energy line tracks the contin-
uum variations well indicating that the two compo-
nents are linked.
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Fig.4. Afitto the 2002 spectrum of | Zw 1 show- References
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The second component is more compact angbighly, K., 1999, ApJS, 125, 317
centrally located perhaps in a jet-like geom-

etry. This component is responsible for the

rapid events seen in | Zw 1 (e.g. flux flares

and dips); illuminating the inner accretion disc,

which produces redshifted reflection features

in the spectra; and replenishing the more dif-

fuse corona. This scenario to describe the

coronain | Zw 1 (and likely NAB 0205024)

is similar to the aborted-jet model proposed for

radio-quiet AGN (Ghisellini et al. 2004).
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