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1 I n t r o d u c t i o n 

The best indicators of the reddening in the narrow-line regions of A G N are ratios of pairs 

of forbidden lines arising from a common upper level. The ratios of [Sil] A4072/A10320 

and [OH] A7325/A2470 are good examples, but they include lines in the far ultraviolet and 

infrared regions which are difficult to observe. 

Another possibility is to use line-ratios in a more accessable optical region. Allen (1979) 

suggested a combination of [Oll] A7325/A3727 (or R0) and [Sil] A4072/A6725 (or Rs) ratios 

(Ro x Rs vs Ro/Rs diagram) as a reddening indicator in the NLR. This method was later 

used in reduced form by Malkan (1983) (Ro/Rs diagram) to estimate reddening in a number 

of A G N he had observed. The main assumpion of both Allen (1979) and Malkan (1983) is 

that the narrow emission-line region is homogeneous in density and temperature. 

There are two arguments against this assumption. First, it was shown that a correlation 

between F W H M and A c r (critical density) existed in a number of objects. The general 

conclusion is that there are probably clouds of a range of densities (10 2 - 10 7 c m - 3 ) in 

most A G N narrow-line regions. Second, it can be shown that most of the emission in 

a given line comes from the region where Ne « Ncr, consequently, the suggestion in the 

Allen and Malkan papers that [SU] A4072,A6725 and [Oil] A3727,A7325 lines were formed 

under the same conditions (densities and temperatures) is not correct. It is prefarable that 

the ratio of lines of equal or similar critical densities should be used in determining the 

reddening in the NLR and therefore we suggest that the following line ratios could be used: 

where N(S) and N(O) are S and Ο relative abundances, X ( S + ) and X(0+) — the degree 

of ionization of S and O, and Rs and R§ are functions only of N€, Te and atomic pameters. 
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Fig . 1 . / ? 3 / RG d i a g r a m . T h e hatched area is 

(he zero reddening range where 10" < Ne < 

1 0 c c r 7 i - 3 and 10000 < T, < 2 5 0 0 0 / f . T h e 

o b j e c t ? are p lo t t ed assuming N(S)/N(0) -

0 . 3 4 / 8 . 3 and À ' ( S + ) / X ( 0 + ) - 1. 

2 Results 
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Fig . 2. C o m p a r i s o n o f reddening es t imated 

via the S I I / O I I m e t h o d (all da ta taken from 

Malkan ( 1 9 8 3 ) ) - · (filed c i rc les) : via the B a l m e r 

dec remen t - + (crosses) and via the R^/Rç 

m e t h o d . 

T h e equil ibrium equat ions for 5-level approximat ion of S+ and 0 + are solved numerical ly 

and results are shown in Fig. 1. In order to use the R^/Rq d iagram for reddening determi-

nation it is necessary to know N(S)/N(0) and X(S~i')/X(0 + ). Different values of those 

ratios would shift an arbitrary point on Fig. 1 along the 4 5 ° line which is a lmost parallel to 

the constant reddening line. For this reason it is not necessary to know the precise values 

of N(S)/N(0) and X(S + )/X(0+), but only whether those two ratios are changed when 

going from low- to high density clouds. Reasonable first approx imai ion is that N(S)/N(0) 

and X(S^)/X(0+) ratios remain constant throughout N L R . 

T h e data for 25 objects taken from the literature are plotted in Fig. 1. Despi te the 

smal l number of objects a slight tendency is present for the S y l galaxies to have smaller 

reddening compared to that of type 2 galaxies. 

Fig. 2 shows the comparison of the reddening es t imated by the three m e t h o d s . A n 

intrinsic value of Ha/Hß — 3 . 0 was used. It is clearly seen that Malkan's m e t h o d gives 

lower reddening compar ing with the RO/Rq method while the values determined by the 

hydrogen lines are higher. 
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