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Abstract. The variations of the H3 broad emission line and continuum
flux in 3C 390.3 are investigated. Our results favor the formation of the
broad HS line of 3C 390.3 in an accretion disk.

1. Observations

Spectroscopic monitoring of 3C 390.3 was carried out at the 6-m and 1-m tele-
scopes of SAO RAS (Russia) and the 2.1-m GHO telescope at Cananea (México),
in the range 4000-8000 A, with a spectral resolution of 5-15 A, and a S/N ratio
of >50 in the HB region. Broad-band BVRI CCD photometric monitoring was
carried out at the 1 m and 60 cm telescopes of SAO RAS, at the 60 cm telescope
of the Crimean Laboratory of SAI (Russia) and at the 70cm meniscus telescope
of Abastumani Observatory (Georgia).

2. Results

i. The continuum flux and the HB broad component varied by a factor of
about three during the period 1995-1999 (Shapovalova et al., 2001).

373

https://doi.org/10.1017/50252921100031092 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100031092

374 Shapovalova et al.

ii. From a cross-correlation analysis, we found two values for the time lag in
the emission line response relative to the continuum variations. In addition
to the delay of ~100 days, obtained at any given time, we found a second
value of ~35 days in periods of time when the sampling was better.

iii. The observed flux of the HG wings varied quasi-simultaneously, with the
same lag relative to the continuum variations. This behavior excludes
models of broad line formation in biconical gas streams or jets.

iv. The shift of the blue peak in integral HB profiles nearly follows the trend
found by Eracleous et al. (1997). Their fitted model for a binary black
hole with a very large mass (> 10!'My) seems to fit our data as well.
Hence, our results provide further support for the dismissal of the binary
black hole hypothesis for 3C 390.3, on the basis of the masses required.

v. The observed H@ profiles are best reproduced by an inclined accretion disk
(i=25°) whose region of maximum emission is located roughly at 200 R,.

vi. From the difference profile of the Hf line we found that the velocity vari-
ations of the blue and red bumps and their differences are anticorrelated
with the HF flux variations and with the lag in the continuum (Shapoval-
ova et all, 2001). Thus, the maximum of the line emission energy moves
across the disk and corresponds to smaller radii when the continuum flux
decreases (bump velocities increase), and to larger radii when the contin-
uum flux increases (bump velocities decrease). These transient phenomena
are expected to result from the variable accretion rate close to the black
hole.

3. Conclusion

Our results do not support either the models of outflowing biconical gas streams
or those of a supermassive binary black hole. Instead, our results are consistent
with an accretion disk model.
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