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Figure 2 Unification ModelFigure 1 AGN Spectrum (M.G. Yates et al. 1989)

② AGN Unification Model 

4. Models of Monte Carlo Simulation 

1. Abstract

Active galactic nuclei (AGNs) are powered by a supermassive black hole (SMBH) with an accretion disk and exhibit prominent broad and narrow emission lines. 
The unification model of AGNs requires the presence of a geometrically and optically thick torus component that hides the broad line region from observers 
lying in the equatorial direction. The strong far UV radiation characterizing AGN spectra is expected to be scattered inelastically in the torus region to reappear 
around hydrogen Balmer lines or Paschen lines in the form of broad wings. Adopting a Monte Carlo technique we produce broad wings around Hα, Hβ and Paα
that are formed through Raman scattering. The widths of the wings are mainly affected by the neutral column density of the torus, and the overall strengths are 
primarily determined by the covering factor and the column density of the neutral region. It is concluded that deep spectroscopy of AGNs of broad wings around 
hydrogen emission lines may shed much light on the AGN unification model.

Figure 4 Cross Section and Branching Ratio

1. AGNs are characterized by a nonthermal and 
featureless continuum with prominent broad 
and narrow emission lines that cover wide 
range of ionization and excitation.

2. Type 1 AGNs have broad permitted lines and 
semi-forbidden lines with a width of 5,000km/s.
They also exhibit forbidden lines that are 
narrow with a width ~500km/s.

3. Type 2 AGNs show only narrow emission lines.

4. The hardness of X-ray spectra of Type 2 AGNs 
is larger than Type 1 AGNs.

 In AGN unification models it is assumed that most AGNs 
have a similar structure composed of a SMBH, a broad line 
region, a narrow line region and a geometrically thick 
molecular torus.

 The molecular torus is optically thick and it is natural to 
expect that there is a neutral region with a high H I column 
density.

 Illuminated by the strong far UV continuum from the AGN 
center, the neutral region is an ideal place for the operation 
of Raman scattering by atomic hydrogen which results in 
broad wings  around Balmer and Paschen lines.

Figure 5 Raman Scatted Balmer and Paschen Feature

3. Raman scattering in Unification Model

Figure 7 Raman scattering wing in Model IFigure 6 Cylindrical Shell(torus) Model Geometry

5. Result

① Effect of N_HI

② Effect of Covering Factor

6. Summary and Discussion

①Active Galactic Nuclei

Figure 8 Raman scattering wings for Model II

Figure 10 Raman scattering wings for Model II

Figure 12 A Mock Spectrum

③ A Mock Spectrum
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