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ABSTRACT

Context. The quasar-type blazar 3C 454.3 underwent a phase of high activity in summer and autumn 2007 that \ffasentezsbetly, mdndionegbiasbnt
different brightness levels.

Results. In the considered period, the source varied by 2.6 mag over two weeks fkthed. Many episodes of fast (i.e. intranight) variability
were observed, most notably on December 12, when a ux increase of about 1.1 mag in 1.5 h was detected, followed by a steep decrease o
about 1.2 mag in 1 h. The contribution by the thermal componentlisuli to assess, due to the uncertainties in the Galactic, and possibly also
intrinsic, extinction in theJV band. However, polynomial tting of radio-to-UV SEDs regls an increasing spedttzending towards fainter
states, suggesting a UV excess likely due to the thermal emission from the accretion disc.
Conclusions. Once the AGILE data are completely analysed, the low-frequency observations presented in this letffarilbowerful tool to
). In this last period, the low contribution of the synchrotron
emission from the jet allowed the authors to recognise both the

little blue bump, due to line emission from the broad line region,
and the big blue bump, due to thermal emission from the accre-
tion disc.

Renewed optical activity was observed at the beginning of
the next observing season, in May 2007, which prompted the
WEBT collaboration to continue with the monitoring. Indeed, a

The radio-to-optical data presented in this paper are stored in the
WEBT archive; for questions regarding their availability, please contact
the WEBT President Massimo Villata.

1 http://www.oato. inaf.it/blazars/webt/
see e.gVillata et al.(2004); Bottcher et al(2007); Raiteri et al.(2008.
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emission. The seed photons for the inverse-Compton scattering
may be either the same synchrotron photons (synchrotron-self-
Compton or SSC models) or photons coming from outside the
jet (external-Compton or EC models), or a combination of both.
In particular, they-ray radiation in the GeV regime should be di-
rectly related to the optical one. Hence, the comparison between
they-ray AGILE data and the optical data, especially during pe-
riods of high variability, can constitute an important contribution
to our knowledge of blazar emission mechanisms. An example
of synergy between AGILE and WEBT has recently been shown
on the blazar S5 07k&1 (Villata et al. 2008.

In this letter we deal with the multiwavelength data taken in
the core period (November 4—-December 16, 2007) of the last
WEBT campaign on 3C 454.3. This core period corresponds
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to the AGILE second detection, and includes a few observ,g—glll R-band light curve of 3C 454.3 in November 4-December 16,

tions by the Swift satellite. We will present a detailed analy,nn7. The episode of extremely fagtriability indicated by the red ar-
sis of all multiwavelength data acquired during the last WEBbw is shown in more detail in Fig.

campaign (May 2007—February 2008) in a forthcoming paper
(Raiteri et al., in prep.).

2. Optical-to-radio observations by the WEBT

Optical and near-IR data were acquired in Johnson-Cousins
UBVRI andJHK bands by about twenty telescopes all around the
world. Magnitudes were calibrated followingngione (1977

for the U lter, Raiteri et al.(1998 for the BVR lters, and
Gonzélez-Pérez et grR00J) for thel Iter. The JHK data were
calibrated according to a photatnic sequence by Larionov
(private commun.). The light curve construction was performed
by assembling all datasets for each band and then simultane-
ously inspecting all the resulting optical-NIR light curves day
by day. When an intranight dataset contained noisy data, the
were binned (typically in 5 min bins); redundant data poinﬁFs'
with too large errors¥0:L mag) and unreliable outliers were'?
discarded.
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25. 2. Examples of very fast varidiiy of 3C 454.3 extracted from the

The R-band light curve obtained during the core period ahe maximum peak of the light curve in Fig.. The ux varia-
the WEBT campaign is shown in Fid.. It was constructed tions displayed in Fig. 2d involve a 0.41 mag dimming in 5.1 h.
with the data provided by the following observatories (ordered There was an episode of extraordinarily fast variability
by decreasing contribution): Lulin, Abastumani, Roque de lefetected on December 12, 2007, which is shown in Big.
Muchachos (KVA and NOT), St. Petersburg, Mt. Lemmon, Vallgpservations started in St. Petersbi@yR1) and then continued
d'Aosta, Torino, Kitt Peak (MDM), L'Ampolla, Vallinfreda, in Valle d’Aosta @VRI) and Bordeaux\(). For all these datasets
Michael Adrian, Rozhen (330 cm and 200 cm telescopes)the source was relativelgint. But soon after, eigt&VRI frames
New Mexico Skies, and Calar Ao The light curve contains taken at the Torino Observatory revealed a sudden brightening,
1337 data points, which show a total variation of 2.58 mag, oghich was over when the Roque (KV&R-band data were ac-
curring during the last 15.18 days. The Bordeaux and Catagjgired. This rapid are implies at least a 1.1 mag brightening in
observatories also contributed to the optical light curves, but npt h, and a brightness decrease of about 1.2 mdgh in the

in theR band.

R band', thus representing one of the most dramatic ux changes

The source was very active in this period, and strong variever detected in a blazar. For this reason the Torino frames were
tions were also observed on fiahight time scales. Noticeablecarefully analysed to check fong possible instrumental prob-
episodes of fast variability are displayed in Fiy.Figure 2a lem and artifact, nding none. Hence, we believe that the ob-
shows a well-sampled brightening of 0.33 mag in 2.3 h, whiderved fast variation represents a real phenomenon.

was followed by an apparently slower ux decrease. The rst

At the beginning of the period considered in this letter, a

dimming phase in Fig. 2b implies a variation of 0.38 mag ifew near-IR data were taken at Campo Imperatore and with the
9.0 h. A very spectacular variability episode is shown in Fig. 2plordic Optical Telescope (NOT).

where the total ux increase is 1.35 mag in 28.5 h, includ-

Radio data at both mm and cm wavelengths were collected

ing an almost monotonic brightening of 0.83 mag in 4% has already calibrated ux densities. In the mm regime, data were
from JD=2454435.9357 to 2454436.1284, corresponding taken at 85um and 1 mm with the SubMillimiter Array (SMA)

2 Calar Alto data were taken as part of the MAPCAT (Monitoring

AGN with Polarimetry at the Calar Alto Telescopes) project.

3 With very steep slopes of about 0.006 mag per minute, i.e. 3 timger minute (cf. Footnote 3).
steeper than the fastest variations observed in the strong IDV blaZaiThese data were obtained as part of the normal monitoring program

0716+714 (seéVillata et al. 2008 and references therein).

initiated by the SMA Gurwell et al. 200Y.

on Mauna Ked and at 1 mm, 142 GHz, and 86 GHz with the

4 More precisely, 1.25 mag in 64 min, i.e. a mean slope of 0.020 mag
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