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AGSTRACT

Based on the spectrophotometric data, by decomposition of the observed conti-
nuum, the power - law continuum characteristics of the central scurce are ob-
tained. The behaviour of koth electron temperature T  and density n_ in the
Narrow - Line Region (NLR) of NGC 7469 is discused ofi the thermal and icniza-
tion equilibria calculations. T in NLR of the Syl galaxies are higher than
the Sy2 ones, and the possible Bxplanation is the lack of the dense (n, ~
1019 em~3) zone close to the central source in the 8y2 galaxies.
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An investigation of the classical Syl galaxy NGC 7469 was carried out, based

on the absoclute spectrophotometric data (de Bruyn and Sargent, 1978), and on
the spectrogramg recently obtained. These data in the wvisible region (ax 3150~
10660) in principle allows to extract some parameters of the ionizing radiati-
on gpectrum at the higher than 13.6 eV energies up to more than 175 eVv. Follow-
ing the Shuder's (1981) idea, we decompose the observed palaxy continuum F b

N ? . . 3
into the sum of an integrated normal galaxy continuum F and a power - iaw

nonthermal continuum FNT’ i.e. gal
Fobs(u) = a.Fgal(u) +b FNT(v),
where F is the normalized continuum of M 31 (spesctral type G 4), taken

from Okga%nd Sandage (1968}, v, corrcsponds to 13,6 eV, and

Fyp(v) = F(vo).(v/voy““.

Here a is the fraction of the total continuum energy duc to the ztellar conti-
nuum, and the power - law fraction results in b. The sclution of the above
relationship has been carried out by linear recgression fitting. The galaxy
fraction ayas obtained is 0.03 + 0.015% which agrees with Osterbrock's (1978)
value., The uncorrected for reddening value of o is 1.59 + 0.03 in very good
agreement as well with Phillips'ons (1978), equal to 1.62 £ 0.11. Correction
for reddening have been applied following the Adams and Weedman's approach
(1975), and corrected vaiue of o i3 0.58 + 0,05. The continuum [luxes in wave-
length range xi 3150 - 4000 A were noft included in the determination of the
spectral index since excess emission is present at these wavelengths.

The parameter a can be estimated independently from He II aL686 line and this
estimation 1s about of 1.15. On the other hand, it is possible to evaluate the
nonthermal luminosity at the Lyman continuum frequency v from H_ line, assu-
ming only that each icnization leads to a hydrogen recomBination. “That lumi-
nosity is of 1,5.1028 ergs.s l,Hz !. Thus we have got an experimental estima-
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tion of the central source specirum,

The avallable data dcesn't allow to determine the density n_ and the tempera-
ture Te in Harrow - Line Region (NLR) independently. It's ktiown that in the
region with higher ionization degrees the density n_ will be higher also. For
the NLR in NGC 7469 we accepted n_ = 10% em™?, to “be slightly lower than thc
critical density for the O [II iof. There is a number of the observational de-
terminations of the I{x4%63)/I(A4659 + A5007) ratio, which is sensitive to bolh
n and T, variations. For NGC 7L69 Dibay and Pronik (1967) reported 0.091, from
Afiderson” (1970} we have 0.0B4, from Wampler (1971) - C.081, from Osterbrock
(1977) - 0.038, from Phillips (197Y8) - ©.018, and from our obsservallonal mate-
rial we found 0.0897. Phillips gave the mean vratio T(AU43EI)/I(AN959 + AB0OT)

for 11 8y1 galaxies equal to 0.045. Taking as a basis this value, we accept
that fthe Osterbrock's value is the most reliable one, because NGO THREO is a
typical Syl object.

The large scattering of the varicus autor's estimatlions comes from the difri-
cull measurements of AU363 forbidden line, due to its intrinsic weakness and
its proximity to the broad H_ - emission. In saddition this line is affected by
Fe IT emission. With the Ost%rb:ock's value we sclve the exact equation gover-
ning the behaviour ol the [{A3843633}/I(34959 + A5007) ratio as a function of n,
and ', and for n_ = 10° cm=3 we found T to be = 23000 kK for NGO 7H69. The

A o o . A . .
mean T, for Syl Zalaxles is = 26000 X.

This tomperature is sufficiently high and by all means is rclated to the
deeper nuclear regiong with a higher ionization degree. To asses whether this
Te 18 a correct one, Lhe Lhermal and ionization balance equations are solved
in the WLR reglon with a filling factor 10™% and a total density 2.10Y% om™3,
The icnizing radiation spcetrum of the central source was defined in power -
law Torm ~{(v/v _)7% in region 13.6 - 100 eV and ~ SPYATS e SN y=b for ener-
gles higher than 100 eV. Here v, corrcspond to 100 eV, a= O.g, and B < o. We
adopted & cutoflf at 100 coV. In cur model the heating of the gas is produced
solely by photolonization of He and H, and the cooling results from }ine emis-
sion, that is produced Ly collisional cxcitation of OFY, Wett and Ne'l*, from
frce - [ree and recombinations of He and H. The behaviour of ng and T, obtaincd
after caleulations and their dependence on the radius are shown in Figure 1.
As it'e geen there 18 a pood aprcement between Lhe model temperature and the
onc observed from Q%Y forbidden lines.
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Fig. 1. Dependence of ng and T, con the distance from the
central source Tor NLR of the NGO 7469,
A matter of interest is to compare the T, values in fhe NLR of Syl fo the 3y?2
ones. Irom the Koski's data(1978) we averapged the ratics I(AHBGB){I{AMQEQ +
A5007) on the N0 By2 galaxies. The mean value as obtained is €.016. Then the
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mear T, in NLR of' 3y2 galaxies is = 14000 K for ng = 10% em~3. The relation-
ships ig fe - 1g Te shown in Figure 2 are bazed on the 0%t* forbidden lines

mean irtensity ratios for Syl and 5y2 galaxies and for NGC 7h69.
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Fig. 2. Relationsghips ig ng - 1g T, for #yl and 3y2
galaxies and for NGC THEOD,

The differerces in the mean 1, for both 5yG classes probably arc due to that

in syl exists a small ( ~ 0.1 pe), dense (ng ~ 1010 em™3) region which czuses
the full absorption of the low - energetie guanta and the gas is heated rainly
by X - vay radiation (this is the well known Broad = Line Region), whereas in
2y2 the lack of such region permits to the low - energefic guanta to penetrate
into the NLR and to heat effectively thc gas. Thus the Osterbrock's idea (1979)
about the peometrical difcrences in the nuclear vegions of Syl and 8y2 is
supported,

Tt should be stated that the reccnt observations of the Syl nucleil in UV re-
gion cxibit the UV continuum varies both in shape and intensity (Boisson and
Ulrich, 19%2). This behavieur was seen in NGC 769 too. The variabllity of the
power = law Jndcx remaing an open question for other investigations.
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