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Abstract. This paper is the second of a series (Radovich anfithe circumnuclear environment (dust amount, star formation)
Rafanelli[1995) devoted to the investigation of the emissi@nd the evolutionary stage of the AGN.
line properties of the circumnuclear and extranuclear regions Indeed, many observations suggest that circumnuclear star
in a sample of nearby Seyfert galaxies. Our aim is to identifgrmation is more frequent in Seyfert 2's than Seyfert 1's (see
star formation regions around the active nucleus and to derMeorwood 1996). This may indicate that Seyfert 2’s are in an
their properties like star formation rate and dust content, aadrlier evolutionary stage than Seyfert 1's, whereas in the so-
compare them with those observed in non-active galaxies. called unified model (Antonucci’1993) this dichotomy is simply

We show that photoionization models may fit the observexplained with the orientation of an obscuring torus to the line
line ratios both in the nuclear and circumnuclear regions of sight. Itis therefore of primary importance to collect as many
the Sy 1.2 galaxy NGC 7214. In the nucleus, components wilkta as possible about the physical conditions around the nuclei
different densities must be considered. In the circumnuclear of Seyfert 1 and Seyfert 2 galaxies, in order to have a reasonable
gions, line ratios to projected distances~of2 kpc from the large amount of data to test the above predictions.
nucleus are typical of ionization by a power law. At higher dis- NGC 7214(= VV 700, z=0.023n5 = 12.48) was classi-
tances £ 5-8 kpc) they are fitted either by a thermal contirfied as a Seyfert 1.2 by Dahari (1985) and Winkler (1992); its
uum or assuming that both stars and the non thermal soumeerphological type is SB(s)bc according to de Vaucouleurs et
contribute to the ionization of the gas. A simple interpretatical. (1991). The galaxy is onel] of the four components of the
is suggested, in the framework of the unified model for Seyfétickson group H91 (Hicksdn 1982), is closely interacting with
galaxies. Evidence for enhanced star formation, maybe related companion SBa galaxy H91D, which is located a0, &nd
to the ongoing interaction with a close spiral galaxy, is found inshows a strongly disturbed morphology (see Hig. 1): evidence
only one region. of interaction between NGC 7214 and H91C is given by the ex-

istence of faint distorted spiral arms stretching out between the
Key words: galaxies: Seyfert— galaxies: individual: NGC 7214wo galaxies. Interaction is likely to induce bursts of star forma-
tion in HIl regions surrounding the Seyfert nucleus and to power
the far infrared emissionso—100m = 1.33 x 10** ergs!
(Lonsdal€ 1989). This would also explain the relatively high
1. Introduction emission at 6@m compared to that at 28n, which corresponds
to «(60,25) = —2.00 steeper than in a typical Syl, where

There is growing evidence that a link exists between Seyfert g0, 25) > —1.5 (see Fig. 4 of Mulchaey et 41.1994).
tivity and interaction. Numerical simulations (Barnes and Hern-  |n this paper we use long-slit spectroscopy ardrrrow-
quist1992, Hernquist and Mihds 1995) show that nuclear actiyand imaging in order to study the physical properties (nature
ity may be triggered by mergers; Rafanelli et al. (1995) founst jonization source, gas density and ionization parameter) and
an excess of interacting pairs among Seyfert galaxies. the kinematics of the nuclear and circumnuclear regions of the

Closely related to this topic is that of the circumnucleajalaxy. In particular, our aim is to understand whether the main
environment in Seyfert galaxies. If nuclear activity is triggerei@dnization source at different projected distances from the nu-
by interaction with a companion galaxy via the transport of gafeus is non-thermal (AGN) or thermal (HII regions).
from the disk to the nucleus, it is very likely that bursts of star |n Sect[2 we describe the observations and their reduction.
formation are also produced during the gas inflow. In this cageSect[B we discuss the observed emission line ratios, the ve-
we expect the existence of a relationship between the propertigsty curve and the data derived fromatharrow-band imaging.
The interpretation of the line ratios is discussed in $éct. 4, where
Send offprint requests to: P. Rafanelli we discriminate thermal and non-thermal ionized regions. For

* Based on observations collected at ESO - La Silla (Chile)
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Fig. 2. Contour map of the continuum subtracted inage of NGC
7214.

Fig. 1. The H91 field imaged through the R filter with EFOSC2 at the
2.2m. The positions of the slit (P.A.=180200°, 27C°) are overlaid.
North is at the top, east at the left.

Ad (arcsec)

2.2m telescope with EFOSC2; the seeing during this night was
~ 1.2”. All the images have been bias subtracted, divided for

) o the flat field, cleaned from cosmic rays and background sub-
those regions where the ionization has been shown to beyificted. The K and continuum images have been calibrated in
prevalence thermal, we compute the star formation rates: thggg opserving a standard star and taking into account the dif-
are compared with the values given in literature for normal spik@hent transmission profiles of the two filters; the flux calibrated
galaxies (Kennicuit 1988). images were corrected for atmospheric extinction and a constant
background measured in emission-free regions was subtracted.
The continuum image was aligned to the nage using field
stars close to the galaxy and then subtracted from it; a check

Long-slit spectra of NGC 7214 have been obtained at ESO {ifi the scaling factor derived from the photometric calibration

Silla (Chile) at the 3.6m with the Eso Faint Object Spectrograglys correct was given by the disappearance of non saturated
and Camera (EFOSC). The spectra were taken on June 8-<}dys in the continuum-subtracted image. We estimated the un-
1994 at position angles P.A. = 1800 and 270 using the  certainty in the flux calibration to be 30%. The contour map
B150 and 0150 grisms for each position of the slit which Wag ihe continuum subtractedcHmage of NGC 7214 is shown

2" wide both nights; the seeing was 3”. The log of the ob- i, Fig [ the R image of the H91 field is shown in Fij. 1.
servations is given in Tablé 1. All spectra were taken when the The jinear scale is 0.45 kptAz=0.023, H = 75kms!

objectwas at a zenith distanee35°. The loss of light due to the Mpc—1).
differential atmospheric refraction was therefore low even if the

slit was not exactly located along the parallactic angle. The un-
certainty in the flux calibration, as derived from the observatiéh Results
of standard photometric stars,d520%.

The spectral resolution i)A at 5700A, as measured from
the FWHM of a faint comparison line. In all cases, the standaBifferent emitting regions were extracted from the two-dimen-
reduction steps have been applied to the the two—dimensiosiahal spectra on the basis of the size of extended emission
spectra: they have been bias subtracted, divided by flat fiefieatures of the | and [NII] lines. These regions are illustrated
wavelength calibrated, corrected for atmospheric extinction aimcthe contour map of the continuum subtractegHNII] im-
then transformed in energy flux units and sky subtracted usiage (FiglR2); angular and projected linear sizes and the central
the LONGSLIT and DEREDDEN tasks in the NOAO’s imaginglistances from the nucleus of each region are given in Table 2.
analysis software IRAF. The Galactic extinction is very low, A In order to simplify the discussion of the properties of differ-
=0.01 mag (Burstein and Heiles'1984), and no correction foreiht regions at different position angles, these will be indicated
was applied. with a subscript (e.g. A¢). The atmospheric bands have been

Three images were taken on November 1996 il\R£ removed dividing each one-dimensional spectrum by the nor-
6439A, FWHM = 1675&), redshifted b (\. = 6729A, FWHM  malized spectrum of a flux standard star. 1D spectra for different
= 64,&) and continuumX. = 6559A, FWHM = 14,&) atthe ESO position angles are shown in Fig[3, 4 and 5.

2. Observations and reductions

3.1. Emission lineregions
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Table 1.Log of the observations
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Date P.A. grism slitaperture exposure zenith angle parallactic angle
8Jun94 270 B150 2 1800 s 27 80°
8Jun94 270 0150 2 1800s 18 81°
8Jun94 200 B150 2 1800 s 2 128
8Jun94 200 0150 2 2700 s 9 78
11Jun94 180 B150 2 1200s 28 80°
11Jun94 180 0150 "2 1200 s 32 79

B150: \\3740-54504
0150:\\5160-69304
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Itis evident from the analysis of the 1D spectra that the undded to the template an offset in order to dilute the absorption
derlying stellar absorption must be removed in order to measlirees and started again the procedure, until a reasonable result
the line fluxes, in particular in the inner circumnuclear regiongas achieved. Due to the weakness of the absorption lines, no
(Al and B1 regions). To this aim we used as a template the template correction was applied to the spectra in the nuclear
tegrated spectrum of the companion galaxy H91D, obtainedragjions; the correction was however applied to the spectra of all
P.A. =200, which is free of emission lines and has a good sigircumnuclear regions (A B,,, n=1-3).
nal to noise ratio. This has the advantage that both the spectra tan the circumnuclear regions, line positions and fluxes were
be corrected and the template one have been taken in the samaasured using the SPLOT task in IRAF. The [NII] satellites
instrumental and atmospheric conditions. For each spectrumeféia and the components of the [SlI] doublet were deblended
followed the procedure described by Ho et al. (1993), namelysing a multiple gaussian fit and then measured. The gaussian

— We first removed the redshifts by the wavelength deter

nation of several absorption lines.

— The ratio of the object spectrum to the template spectr
was fitted by a cubic spline in order to determine a wavey,
length-dependent scaling factor.

and subtracted from the object spectrum.

approximation is justified by the shape of the line profiles as ob-

Mhined with our resolution. The deblending procedure available

in SPLOT failed when we tried to deblend the broad and nar-
components of the permitted lines in the nuclear regions.
then used a procedure which allows to choose whether the
fitting parameters such as the line width and position should be
Yed to a given value or varied to give the best solution. We
first fitted the continuum by a spline and subtracted it, and then

In the case that the subtraction of the template spectrum did fttde the deblending: a detailed discussion of the procedures
give satisfactory results, that is when the equivalent width tsllowed in the deblending of the line components in the nu-
the absorption lines in the two spectra were not the same, @@us is given in SecE_3.1.1. The measured line fluxes relative
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to H3 are shown in Tablgl 3 (nucleus), in Table 4 (inner circum- The procedure followed in the analysis of the line ratios
nuclear regions Al and B1) and in Table 5 (outer circumnuclearthe same described in Radovich and Rafanelli (1996): for
regions A2, B2, B3); dots indicate that the line was not detectedch of the emission line regions we used, when possible, the
in the spectrum. Also shown are the uncertainties due to tiagnostic line ratios (Veilleux and Osterbrack 1987, hereafter
choice of the continuum level: they were estimated from the rd©) [Ol] A6300/Hx;, [SI] A6724/H 1 and [NH] A6583/Hx vs.

tio between the amplitude of the line and the standard deviati@ill] A5007/H3 in order to verify whether the source of the
from the average continuum in an adjacent window devoid @hization is thermal (HIl regions) or not (AGN-like).

emission lines.

! We indicate as [SIIN6724 the sum of the [SII}\6716,6731 lines.
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Fig. 6.Diagnostic line ratios ob-
served at P.A.=180 the solid
lines divide AGNs from Hll re-
gions (Veilleux and Osterbrock
1987); line ratios in the nu-
cleus (N) are those from the nar-
row component only. Squares
show results from single com-

Q

,% ponent photoionization model
S computed for different values of
L the ionization parameters. Non
= thermal models.a = —1.5,
o ng = 10%cm™2; Thermal

models:T, = 38000 K, ny =
10% cm™3. Triangles give the re-
sults of composite models com-
. puted withny = 10%2cm™3, a

,' ‘ \ thermal component witl, =

| \ '. 38000 K andlog Uy, = —3.5

‘ ' ] Lo ) ] \ ] plus a non thermal component,

- 1 1 1 | 1 | | | 1
Lo 05 00 05 -05 0.0 15 -1.0 -0.5 Powerlaw witha = —1.5 and
log U1 varying from —4.0 to
[NI1]A6583/Ha [S]A6724/Ha [OI]A6300/Ha _20.

[OI]A5007/HB

1
PR | PR | 1 1 PR |

-1.0 L | " 1 " 1 1 " 1
-0.5 0.0 05 -1.0 -05 0.0 -1.5  -1.0 -0.5 Fig.7.Diagnostic line ratios ob-
served at P.A.=200 Symbols
[NII]A6583/Ha [SIA6724/Ha [OI]A6300/Ha are defined as before.

We then tried to fit the observed line ratios with photoionizaontinuum ¢, = cost). We assumed gaussian profiles with a
tion models computed using the latest release of Gary Ferlanctmstant FWHM and scaled the continuum level to reproduce
code Cloudy 90 (Ferland 1997): the results are shown in Tae observed H equivalent width.
ble[@. In order to simplify the comparison between observed
and model line ratios, we plotted for the nucleus and one of tgﬁ.l. Nucleus

circumnuclear regions in Fig. 12 a ‘synthetic’ spectrum where
the line fluxes given as output by the models have been cdie nuclear spectrum of NGC 7214 is typical of ‘intermediate’

volved with a gaussian profile and plotted over a constant-le&l2 and 1.5) Seyfert galaxies: narrow components are clearly
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"3 & .‘. 3 g "4 served at P.A.=270 Parameters
B2 1 ; I . [#B2 1  for non-thermal models are the
Lo | ‘ \ : same as before, in the Hll region
qob—1:i . v .o R I Lo side the parameters arg, =
05 00 05 -10 -05 00 -25 -2.0 -1.5 -1.0 -0.5 38000K, ny =10 cm~ (tri-
angles);T. = 35000 K, ng =
[NIA6583/Ha [SI]A6724/Ha [OI]A6300/Ha 102 cm? (squares).

Table 2. Size, distance from the nucleus and position angle of tke instrumental resolution) was set to the value measured in

emitting regions in NGC 7214 [Ol1] A5007; the FWHM of the other two components resulted
to be~ 12A and ~ 70A, giving velocity dispersions after the
Region size distance P.A. correction for the instrumental resolutionf400 kms™! and
" kpc " kpc  ° ~ 4000km s respectively. Since we are not sure about the
Extranuclear regions physical reliability of the deblending of the narrow components
A2 8.10 3.61 _1350 -6.02 180 (NL1 and NL2) of the Balmer lines, the fluxes measured in these
B2 8.78 3.91 11.81 5.27 180 components were summed together in order to make a compari-
B3 8.10 3.61 20.25 9.03 180 son with the fluxes measured in the forbidden lines, where such
A2 9.45 421 —12.15 -5.42 200 deblending was not possible. The deblending of tiva-JDIII]
B2 1215 5.42 12.83 5.72 200 complex was complicated by the presence of residuals in the
A2 1080 481  -1418 -6.32 270 blue and red wings of the [OlII] lines, which we identified as
E?rcumnuiﬁé:?reg%rﬁ 13.84 617 270 the A\\4924, 5018 lines of Fell. Uncertainties on fluxes given
Al 65.08 271 641 —286 180 by the procedure were in th_e or.der of 1Q%.
B1 405 181 5 40 241 180 ' A' common feature in mtermedyate 'Se'yfert ga]ax—
Al 405 1.81 540 -241 200 ies is the presence of strong high ionization lines
B1 338 150 5.06 226 200 such as [FeVIl] A3759, [FeVIl] A\5721, [FeVIl] \6087
Al 540 2.41 _6.08 -2.71 270 and [FeX] X6375. Cohen [{1983) gave for a sam-
B1 473 211 5.74 2.56 270 ple of 14 intermediate Seyferts: [FeVII|\6087/H3
Nucleus = 0.17 £ 0.19, [FeX] A\6375/H3 = 0.11 + 0.13; the
N 6.75 3.01 0.00 0.00 values measured in NGC 7214 are0.5 and 0.2 respectively.
Others High ionization lines may arise either from a high density
H91D 6.75 3.01 37.80 16.85 20

(ne ~ 107 cm~3) gas located between the BLR and the NLR
(Osterbrockl 1981) or from highly ionized low-density gas

o . o _ (ne. < 10cm3) located outside the NLR (Korista and Ferland
visible superposed on broad permitted emission lines, with linggg, see also Ferguson efal. 1997 for a more recent discussion

1976, Cohen 1983). . . lines, the first possibility is more likely, given the well known
The analysis of the profiles of Balmer lines reveals the pregyrrelation existing in many Seyfert galaxies between the
ence of at least three components (Eig. 9): the deblending of f8gization potential and critical density of these lines and their

lines was therefore done with three gaussians. The FWHMgfith (De Robertis and Osterbrock 1984). This correlation is
the first component (14, ~ 300 km s™! after the correction for
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P.A.=270 are shown here, the same results have been obtained at the other position angles.

Table 3. Observed broadbj and narrow i) nuclear line ratios and
fluxes in units ofl0~'* ergs™* cm~2. A colon indicates ratios where
deblending was particularly uncertain.

H.;\ P.A. =180 P.A.=200 P.A. =270
I Line A b n b n b n
< [on 3727 .. 057 .. 042 .. 058
3 [FeVI] 3759 .. 046 .. 042 .. 052
[Nelll] 3869 .. 102: .. 119 .. 0.96:
H8 3888 0.19 0.18 0.18 0.23 0.20 0.15
[Nelll][+H e 3968,3970 0.85 0.92 0.93
Hé 4102 0.14 0.19 0.16 0.22 0.17 0.51
Hy 4340 0.44 069 043 0.65 037 0.71
[o] 4363 .. 058 .. 056 .. 062
Hell 4686 .. 029 .. 033 .. 032
HS 4861 1.00 1.00 1.00 1.00 1.00 1.00
[onmn 4959 .. 195 .. 188 .. 217
[on 5007 .. 537 .. 529 .. 6.05
[Fevil] 5721 .. 037 .. 039 .. 037
Fig. 10.Centroid line velocities for different emission lines in the nu-He! 5876 015 017 024 020 017 025
clear spectra, computed from the average of the values measured V!l 6087 - 048 .. 059 .. 056
each position angle. [O1] 6300 .. 025 .. 027 .. 026
[FeX] 6375 .. 026 .. 022 .. 018
Ha 6563 275 280 3.17 299 275 3.14
not apparently present in our spectra, but this point should Ifigli] 6583 .. 125 ... 129 .. 126
investigated with higher spectral resolutions than ours. [si] 6716 oo e .. 022 .. 024
A strong [OIll] \4363 is also present: assuming a denlS!!] 6724 e e .. 041 .. 052
sity ng ~ 103 — 10*cm=3, the ratio [Olll] A\4363/[OIll] [S'(:L ) 6731 o a5 4o 04-123? e Ofg
AA(4959 4 5007) ~ 0.1 would imply an implausibly high elec F(H5) 128 13 135 14 159 14

tron temperature], > 7 x 10 K. This again suggests that we
see a component whose gas density is clod®tam—3.

In addition to strong high-ionization iron lines, emission
lines from Fell multiplets centered at 45£0 49244, 5018A

and 5169 (Jply 1.98.8) are also present, L narrow lines the value derived from the photoionization models
The velocity distribution of narrow and broad lines is Show@omputed in Seck] 4, which results to be the same as the Case
in Fig[I0. Narrow lines are blueshiftedz( ~ 6800 kms™1) B value, Hh/Hj3 = 2 8’0' the derived values of E(B-V) are low.
compargd to broad Iine;z( - 7300kms™"); the third com- E(B—V),N 0— 0.1.‘No. extinction was applied for the broad
ponent mﬁ;che Balmer lines is even more blueshifted, ~ lines, since the ‘true’ H/HS is unknown and can'’t be reliably
5800kms" ", determined by photoionization models. The line ratios mea-

The estimate of internal dust extinction from theH3 sured summing together broad and narrow components are in

ratio is difficult since at high densities coI_I|S|o.naI effects begiood agreement with the values given for NGC 7214 by Dahari
come important and the Case B assumption is no more vafig

. o ) 11985) and Winkler[(1992).
(Osterbrock 1989); in addition, the deblending of the broad and ) ! ; )
narrow component is uncertain. We temptatively adopted for
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3.1.2. Circumnuclear and extranuclear regions Distance from nucleus (kpc)

Figs[6[¥ anfll8 show the positions in the VO diagnostic diagr: -10 -5 0 5 10

of the line ratios measured in the circumnuclear regions. T T T T T T

. . ) . 7400 . Al : : 1

same line ratios are shown in Table 4 and in Table 5. [ a2 M 3 N 5313 B2 3 B3 1
Line ratios in the inner circumnuclear regions Al and .~ 7200 -

(projected distance- 2 kpc) are typical of power-law ioniza 2 7000 -

tion: [OI)J/HG ~ 1.4—2.5,[NllJ/Ho ~ 0.8—1.5,[SlI/Ha ~ < 6800 [

0.4 — 0.7, [Ol)Ha < 0.1. Considering the weakness of tt 2 ggo0 |

Balmer line fluxes and that their determination strongly rel = 6400

on the template correction procedure, we conclude that the'

most likely clouds of gas ionized by the AGN.

In the outer regions we have that [Olll}J/H~ 0.2 — 1.2,
[NIJ/H & ~ 0.3—0.7,[SI]/Ho ~ 0.2—0.8, [OlJ/Ha ~ 0—0.1: 2400
these values are more typical of HIl regions, but in some c:
they are intermediate between HIl and AGN values. More
detail, from the VO diagrams it appears that:

7200
7000
6800
P.A.=180 — Thelineratiosin A2and B3 are inagreementw 6600
HII region values, [OIll}/H3 ~ 0.3 and 0.7 respectively 6400
[NH/Ha ~ 0.4, [Ol/Ha ~ 0.04 in B3 (it could not be
measured in A2), [SII]/id ~ 0.3. In B2 the line ratios are
located on the AGN side of the diagram, [NIIJiH~ 0.7,

-1,
V., (kms™)

[Ol/Ha ~ 0.06, [SH]/Ha ~ 0.5. 7400 -

P.A.=200 — A2 is most likely an HlIl region, [Oll)/H ~ 7200 h
0.4, [NHJ/Ha ~ 0.5, [OlfHa ~ 0.03, [SIIJ/Ha ~ 04. 1
B2 is more AGN-like, [OIII/H3 ~ 1.2, [NIHa ~ 0.6, & 7000 ]
[OI/Ha ~ 0.09,[SI)/Ha ~ 0.8. X 6800 N

P.A.=270 — B2 is a typical low ionization HIl region >E 6600 .
[ON/HB ~ 0.2, [NI/Ha ~ 0.3, [Ol/Ha ~ 0.0, 6400 [27¢ A -
[SI/Ha ~ 0.2. In A2 we have [OI/H3 ~ 0.5, I —
[NIJ/H o ~ 0.4, [Ol)/Ha ~ 0.03 while [SII] lines could 20 -10 0 10 20
not be measured: the ionization source is most likely tt Distance from nucleus (arcsec)
mal.

Fig. 11. Heliocentric radial velocities measured from emission lines.

To summarize, the regions named as B2 at P.A 280 -rll—qhoiisr?!d line is the velocity curve computed assuming pure circular

200 show ratios which are shifted toward the AGN side of the
VO diagram, whereas in the other regions the values are more
typical of HIl regions.
The amount of extinction derived from thea#H3 ratios 3.2 Kinematics

is uncertain in the inner regions (A1, B1), where the Balm&t,q \e|ocity curve was constructed using the RVIDLINES task
lines are aImo;t completely obliterated by the absorption I'”ﬁFIRAF, which computes at each point along the slit the mean
of the underlying galaxy and can be measured only after igiocentric radial velocity from the centroids of the emission
template subtraction. Inthe outer regions, we hawé ~ 4~ jjha5 \ne selected a binning of 3 pixels along the slit and, when
7. Assuming the Case B recombination value (Osterbrocki 1989 ~o.1d be done unambiguously, we measured the centroids
2.80 as the intrinsic value ofddH 3, we have that the reddening ¢ o following emission lines: [OIIN3727, H3A4861, [OII]

E(B-V)isin the range- 0 — 0.4 in the A1,B1 regions;- 0.3—  \5007, (0] A6300, HxA6563, [NII] A6583 and [SIA\6716,
0.9 in the other ones. We used these values in order to corr

for internal extinction the observed line fluxes and ratios; the Tﬁe velocity curve is flat at P.A. = 27pwhich indicates for
correction for reddening was performed assuming the reddenjd nodal line the position angle P.A.
law of Whitford (1958) as parametrized by Miller and Mathew&my,
(1972). The dereddened line ratios are also given in Tallles

In those cases where a reliable measure of the fJSB]7 16/
6731 was possible we derived the electron density, which fg(R, ¥) = V¢ + (1)
sulted to be< 100cm—3. aR cos (¥ — W) sini cosP i

= 8F-or comparison
we tried to fit the observed velocity curves with the law
n by Bertola et al[(1991) in the case of circular orbits:

{R? [sin2 (¥ — W) + cos?icos? (¥ — W¥g)] + 2 cos? i}p/2 ’
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Table 4. Emission line ratios in the circumnuclear regions. Fluxes are given in uni®df ergs™' cm~
fluxes and ratios corrected for extinction are printed in bold.
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2.

PA. =180 PA. = 200 PA. =270
Line X Al B1 Al B1 Al B1
[OI] 3727 7.93£2.78 68Lt4.63 3.38f1.32 1.05:0.68 2.05£0.70 1.560.30
11.64 7.99 3.56 1.95 2.05 1.95
[Nelll] 3869  1.02+ 0.56 0.43 0.31
1.42 0.43
HB 4861 1.00 1.00 1.00 1.00 1.00 1.00
[Olll] 4959 0.95+ 0.92 0.26:0.27 0.80+0.36 0.67+0.23
0.94 0.26 0.80 0.66
[Olll] 5007 2.50+£0.95 2.63:1.97 1.71£0.74 221+0.84 138:047 1.62:0.31
2.39 2.58 1.70 2.21 1.38 1.58
[O] 6300 0.47+0.26 0.29£ 0.17 021+ 0.17 0.24-0.18 0.28+0.17
0.31 0.27 0.21 0.24 0.22
[NI] 6548 2.05+0.84 2.64+1.93 2.30+0.94 1.60+0.59 1.28£0.45 1.74+ 0.42
1.30 2.18 2.16 1.60 1.28 1.33
Ha 6563 4.43:1.46 3.39£2.24 298:1.10 2.64:0.87 245-0.74 3.66+0.66
2.80 2.80 2.80 2.64 2.45 2.80
[NI] 6583 6.06+1.88 5.39£3.50 4.48t1.52 2.92+0.96 2.50+0.78 2.85+0.54
3.81 4.44 4.21 2.92 2.59 2.18
[Sl] 6716 0.82:0.30 0.70+0.16
0.82 0.53
[SIl] 6724 1.58+ 1.26 1.73:0.69 1.5040.57  1.39+ 0.32
1.29 1.73 1.50 1.04
[Sl] 6731 0.680.27  0.69+ 0.16
0.68 0.52
F(Ho) 6.6+ 0.5 6.6+ 0.4 42+05 8.3£05 137407  19.3+1.2
16.9 9.7 4.8 8.3 13.7 33.2
F(HB) 1.5+ 0.4 1.9+ 1.2 1.4+ 0.4 3.2+ 0.9 5.6+ 1.4 5.3+ 0.6
6.0 3.5 1.7 3.2 5.6 11.9
c 0.60 0.25 0.08 0.00 0.00 0.35
E(B-V) 0.42 0.18 0.06 0.00 0.00 0.25

where R is the projected distance in kpc from the nuclels,

To have an estimate of thecHluxes, it is necessary to sub-

the position angle of the slit andl, the position angle of the tract the contribution from [NIIN6583, which falls in the filter,

nodal line Uy, = 180°). The inclination of the galaxy,= 49°,

and correct for internal extinction by dust. From the spectral

was derived from the isophotal diameter ratio given by DeVadata we see that [NIIJ/H ~ 0.3 — 0.5; we adopt the ratio mea-
couleurs et al[{1I991)R,5 = 1.51. The fitting was done using sured in B2y, namely the HIl region with the highest signal to
the Levenberg-Marquardt method: in order to minimize the uneise ratio, [NI[J]A6583/Hx = 0.3. As concerns internal redden-
certainties we had to fix = 1. We then obtained for P.A.=180 ing, from the spectroscopicd4H ratios we obtained E(B-V)

a=-380t50kms !, c=3+2kpc, p=1Vsys = 6980+15kms™;

~ 0.3 — 0.9: the ‘true’ Ho fluxes may therefore be a factor

the same parameters have been used for the velocity curves rhetween 2 and 7 higher than the observed ones. We chose to
sured at the other position angles. At P.A.=20@ see devia- take as reference the extinction measured ig;:BE(B-V) =
tions at~ —15"” and around 10-15": the former may be related 0.3: it follows that in some cases thexHluxes may have been

to the presence of a bar along 20¢€he latter to the interaction underestimated.

with the companion galaxy H91D. The shape of the rotation In order to check the reliability of the whole procedure, we
curve agrees with that shown by Keel (1996) at P.A. =220 defined a region matching as close as possible the position of the
slitinthe B257( region. We obtain an undereddened flgy, ~

4.1 x 10~ erg s~ cm~2 from the image photometry, whereas
Fho ~ 5.4 x 107" ergs! cm2 from the spectroscopic data
Fluxes in the continuum-subtractedvHimage were measuredin Table[5: the difference is in agreement with the uncertainties
using the POLYPHOT task: HIl regions were isolated in thia the flux calibration of imagesy{ 30%) and spectrag 20%)
contour map shown in Figl 2 and inside each aperture fluxgisen above.

above the background noise levellof 17 ergs cm™2 pix ! As concerns the nucleus, the undereddened flux measured
were summed. in the Hx image is considerably loweFjy, (niy ~ 2 x 10713

3.3. Ha photometry



Table 5. Emission line ratios in the extranuclear regions. Fluxes are given in unisdf ergs ™! cm=2.
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2

PA. =180 P.A. =200 PA.=270
Lne X A2 B2 B3 A2 B2 A2 B2
[OI] 3727 0.71£005 518+1.30 4.04-085 255-043 4.66+098 1.69+0.41 0.65+ 0.04
1.12 10.47 6.49 5.58 9.22 3.12 0.85
H 4102 0.16 0.02
0.19
Hy 4340 0.3% 0.02
0.36
[O11l] 4363 0.03 0.01
0.01
Hel 4472 0.06 0.01
0.07
HB 4861 1.00 1.00 1.00 1.00 1.00 1.00 1.00
[O1ll] 4959 0.24+ 0.15 051033 0.46+0.25 0.05+0.01
0.23 0.49 0.44 0.05
[Ol]5007 0.31+0.11 0.85:0.39 0.72£0.27 037£0.18 1.2140.34 0.52£0.23 0.17+0.02
0.29 0.78 0.68 0.34 1.12 0.48 0.16
Hel 5876 0.02 0.01
0.07
[Ol] 6300 0.36+£0.16 0.19+0.10 0.23£0.13 055+0.24 0.17£0.11 0.04+0.01
0.17 0.12 0.10 0.27 0.09 0.03
[Ol] 6364 0.02 0.01
0.01
[NIl] 6548 0574007 1.26+0.45 0.67+0.15 0.73£0.17 1.07+0.22 0.84-021 0.38+0.02
0.33 0.55 0.38 0.29 0.48 0.41 0.27
Ha 6563 4.83:0.39 6.50+1.50 4.94+059 7.14:0.86 6.33:0.95 5.83-0.93 3.88+0.08
2.80 2.80 2.80 2.80 2.80 2.80 2.80
NIl 6583 1.91+0.17 4.36+1.09 2.17+0.30 3.32£0.46 3.73:0.60 2.46+0.44 1.23+0.04
1.10 1.86 1.22 1.29 1.64 1.17 0.89
[SI] 6716 0.77+0.08 1.83:0.29 2.94£056 .. 0.41+ 0.02
0.43 0.67 1.23 0.29
[SI] 6724 1.37+0.15 3.16+0.92 1.64+0.41 3.08:£052 513-1.03 .. 0.70+ 0.03
0.76 1.28 0.89 1.13 2.14 0.49
[SI] 6731  0.60+ 0.07 1.25:0.23 219+ 0.46 ... 0.29+ 0.01
0.33 0.46 0.91 0.20
F(Ha) 546+05  220+07 251+05 324406  269+03 284+06  538.8+0.0
165.1 121.6 79.4 216.9 141.1 126.0 1045.0
F(HB) 11.3+0.8  3.4+07 5.1+ 0.5 45+05 43+06 4.9+0.7 138.7+ 2.8
58.9 43.4 28.4 775 50.4 45.0 372.6
c 0.72 1.11 0.75 1.23 1.07 0.96 0.43
E(B-V) 0.50 0.77 0.52 0.86 0.75 0.67 0.30

erg s'' cm? than that measured in the spectfay, N ~
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dances were assumed as a starting point, namely (Grevesse and

5 x 10713 ergs ! cm~2, which is likely due to the fact that Anderd 1980 and Grevesse and Noels 1993, as given in Ferland
the emission in the wings of the broadvHIFWHM = 70A) is  [1997):
missed by the filter (FWHM = 64\).

4. Discussion

4.1. Nucleus

H:1.00,He1.00x 1071, Li: 2.04x 107, Be:2.63x 10711,
B:7.59 x 10719, C:3.55 x 1074, N: 9.33 x 107°%, O: 7.41 x
1074, F:3.02 x 1078, Ne:1.17 x 10~%, Na:2.06 x 10~°, Mg:
3.80x107%, Al: 2.95x 1079, Si:3.55x 105, P:3.73x 1077, S:
1.62x107°,Cl:1.88x 1077, Ar: 3.98 x 1076, K: 1.35 x 10~ 7,
Ca:2.29 x 1079, Sc:1.58 x 1072, Ti: 1.10 x 1077, V: 1.05 x

In order to have some indication on the physical parametéfs 8, Cr:4.84 x 10~7, Mn:3.42 x 1077, Fe:3.24 x 10>, Co:
which may produce the observed nuclear spectrum, we triedBtd2 x 10~8, Ni: 1.76 x 1075, Cu:1.87x 1078, Zn:4.52 x 105.
fitthe observed line ratios using the Gary Ferland’s photoioniza- As concerns the NLR, we were not able to fit the observed
tion code Cloudy 90 (Ferland 1997). The assumed continulime ratios with a simple one-component model. As discussed

was a power lawk, o« v%) with cutoffs at low @ = 10um,

o = 2.5)and high i = 50keV,a = —2) energies. Solar abun-likely to be produced in a component with densityl0” cm™3.

above, the strong [OllIN4363 and high ionization lines are
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Table 6. Emission line ratios computed by Cloudy with different input parameters (see text for details).

Line X A B C D E F G H |
BLR NLR; NLR2 NLR Power law Thermal Mixed

[NeV] 3426 0.01 5.20 0.00 3.47 0.00 0.00 0.00 o0.00 0.00
[on] 3727 0.00 0.00 1.25 0.42 591 355 136 1.83 2.64
[Nelll] 3869 0.02 0.45 0.98 0.63 054 022 0.02 0.05 0.14
H8 3888 0.11 0.12 0.11 0.12 0.11 0.11 0.11 0.11 0.11
[Nelll] 3968 0.01 0.14 0.30 0.19 0.16 0.07 0.01 o0.01 0.04
He 3970 0.15 0.17 0.17 0.17 0.17 0.7 0.17 0.17 0.17
Ho 4102 0.21 0.27 0.27 0.27 0.27 0.27 027 0.27 0.27
H~y 4340 0.33 0.48 0.48 0.48 0.47 047 047 047 0.48
[Ooll] 4363 0.04 0.99 0.06 0.68 0.01 0.00 0.00 0.00 0.00
Hell 4686 0.18 0.70 0.12 0.50 0.09 0.05 0.00 0.00 0.02
HB 4861 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
[Oll] 4959 0.01 0.99 3.26 1.75 0.76 0.05 0.07 0.09 0.27
[Ol] 5007 0.02 2.86 9.42 5.05 219 015 021 0.25 0.77
[FeVll] 5721 0.00 0.29 0.00 0.20 0.00 0.00 0.00 0.00 0.00
Hel 5876 0.20 0.02 0.14 0.06 0.15 0.17 0.12 0.15 0.14
[FeVIl] 6087 0.00 0.44 0.00 0.29 0.00 0.00 0.00 o0.00 0.00
[O]] 6300 0.01 0.00 0.43 0.14 0.48 053 0.02 0.06 0.10
[FeX] 6375 0.01 0.19 0.00 0.13 0.00 0.00 0.00 0.00 0.00
Hao 6563 5.11 2.72 2.86 2.77 290 292 293 292 2.91
[NI] 6583 0.00 0.00 3.18 1.07 277 222 100 1.24 1.46
[Sl] 6716 0.00 0.00 0.33 0.11 1.22 179 046 0.67 0.78
[Sl] 6724 0.00 0.00 0.98 0.33 256 311 082 117 1.37
[sl] 6731 0.00 0.00 0.66 0.22 1.33 132 035 0.51 0.59

A: Power law,ae = —1.5, logng = 9.5, log U = —1.5: best fit for nuclear broad lines

B: Power lawa = —1.5,logny = 6.4,logU = —1.5

C: Power lawo = —1.5,logng = 4.5,logU = —3,N/Ng =2, S/S, =2

D: Composite model (B+C): best fit for nuclear narrow lines

E: Power lawa = —1.5, logng = 3, log U = —3.5: best fit for the A1 and B1 regions

F: Power lawo = —1.5,logny = 2,logU = —4.0

G: Mihalas, T, = 36000 K, logng = 2, log U = —3.2: best fit for B27¢

H: Mihalas,T* = 38000 K, 10g nyg = 2, log U = —3.5: best fit for A2 50, B3180, A2200, A2270

I: Mixed model,ae = —1.5,log U = —4.0 and a Mihalas continuunt;, = 38000 K, logU = —3.5, log ng = 2: best fit for B2 50, B2200

Korista and Ferland (1989) suggested that high-ionization lin@ As concerns the Balmer lines, both components contribute

may be produced in low density gasg U = 0,nyz = 10cm™3; in an unknown amount to the overall emission.

however, the intensities predicted by such models for [FeVII]

A6087 are too low to account for the observed values. The ob-

served [FeVIIA3759/[FeVII| \6087 is~ 0.7-1.0: from Fig. 2

in Nusshaumer and Storey (1982) we obt&in< 20 000 K. If

we assum@, = 15000 K, adensityn, ~ 102 cm~2 isinferred.

The observed [FeVIIN5721/[FeVII] A\6087 ~ 0.7 is in good

agreement with the theoretical value 0.66 from Nussbaumer a}gd Fup(N) _ Rup

Storey. > Pap(HB) + Fip(HB)  1+x L
Inorder to simplify the choice of the model input parameters,

we considered a two-component model and made the followin% ) )
assumptions: where Fi,p(\) and Fyp(A) are the line fluxes computed in

the low and high density models respectively;p is the ratio
that would be obtained considering the high density component
1. The main contribution to [O1lIN4363 and other lines of alone andy = Fup(HG)/FLp(H3). We looked for the model
high critical density such as [FeVIN6087 and [FEX]\6375  parameters (ionization parameter, hydrogen density, thickness
comes from high density clouds;{ > 10° cm~?). of the cloud and chemical abundance) giving as large as possible
2. Other lines such as [OIIR5007, [NH] A6583, [OI] A6300  [OlIl] \4363/H3 and [FeVII] A\6087/H3 ratios (namely above
and [SII]ANG6716,6731 are mainly produced in low densitythe observed values of 0.6 and~ 0.5 respectively) and then
clouds @u < 10°cm™?). computedy from Eq[2.

Given these assumptions, we adopted the following proce-
dure. We started from the high density component. In this case,
the observed ratio to B R, is:

(2)
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Starting from this value of, we obtained the line ratios in

the low-density componen&y.p, assuming that for these lines: 20} ® L(Ho) § ® EB-v) |
R FLD()\) _ Rip (3) 10¢ .. T .
ObSNFHD(Hﬁ)-i-FLD(Hﬁ) I e
c o @ ® | o ®
Finally, line ratios from both components were compute 3
as: -10} “ + ‘
Rup+1p = Fin(A) + Fin() (4) -20¢
Fup(HB) + Fup(HpB)’ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
where the fluxes given as output from the low and high dens 20 ° INI/Ha 1 ° (OB ]
models were rescaled so tHaip (H3)/FLp(H3) = x. These 10f 1 Qe ]
values were compared with the observed ones and the wt
procedure was repeated with different valueg aind different = o} . . 1 . °
model parameters, until a satisfactory fit was achieved. 2
The bestfit for the high density componentwas obtained,s ~ -10} . T o
col. B in Table6, witha = —1.5, ng = 1054 cm™3,logU = * *
—1.5, AR = 10" cm. From EJ.2 we obtaineg ~ 2. As 2o
concerns the low density component, the parameters giving 20l ‘ ‘ ‘ Py ‘ ]
best fitwerex = —1.5,ng = 10*°cm™3,logU = —3, AR = Qio/ Quie C(40-53)
10'6 cm and a nitrogen and sulphur overabundance:¥/2 10} e 1 o0
S/S,=2; the results are given in Taljlk 6, col. C.
Line ratios obtained from the sum of the two componen £  of ’ e 1 O [ )
are given in col. D of Tablgl6. The whole emission line spe ‘g
trum (broad, semi-broad and narrow components) is graphice ~ -10f °® T ‘.
shown in Figl -IRb. Even if we followed a simple approach, tt
results are quite satisfactory. The fact that most of the flux 20 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
the Balmer lines should be produced by the high density clou 20 10 O -10 -20 20 10 O -10 -20
seemsinagreementwith the factthat Balmer lines are wider tt Ao (") Ao (")

the forbidden ones which are predicted to be produced in the 13.Th Is show the followi ities determined f
lower density component. Spectra with higher resolution Woullzég' - '€ panels show the foflowing quantiies determined from

b iredi der to look for th f siectroscopic data in the circumnuclear and extranuclear regions:
erequired in oraerto lookforthe presence ot more COmponeRiGy jened H luminosities (L(Hv)), reddening (E(B-V)), line ratios

in the line profiles. ) . (INH] A6583/Hx, [Olll] A5007/H3), local to nuclear ionizing photon
In the BLR, we have too few broad lines to constrain th@tio (Q;,,/Quue = 7~") and continuum color index (C(40-53)). The

parameters of a model. Typical parameters for the BLR akg:e of each circle is proportional to the measured value; the color in-

a=—15ng =10%cm3,logU = —1.5, AR = 103 cm. dicates the ionization source as deduced from line ratios (light gray:
The line ratios produced by this model are given in Table 6pn-thermal ionization; dark gray: mixed ionization; black: thermal
col. A. ionization). The open circle in the C(40-53) panel indicates the nega-

tive value of the index in the B2, region.

4.2. Circumnuclear and extranuclear regions

In order to check whether ionization in the extranuclear regionB dal the th iti | dtogeth
A2, B2, B3 is given in part by the non-thermal nuclear contirzPServedalong Inethree position angles were averaged together,

_ 52 1
uum, we compared the rate (photong)of ionizing photons 3V'"Y Qnwr = 4+1x10° photons s°. We then computed the

emitted from the nucleus reaching each region in absencef?gff’ml'f't.yn.:. Q““ﬁ/?i"“’ t:at is the ratio peﬁvﬁgugear anﬁ
absorptionQ,,,,.) with the rate of ‘local’ ionizing photons com- ocalrionizing photons. AS we can see in fa » (N€ results

puted from the observed, extinction corrected Idminosities are in good agreement with what was found from the analysis
(Qion), NaMely (Osterbro’ck 1989): of the VO diagrams. The inner A1 and B1 are most likely to be

ionized by the nucleus;)(> 30%); in the outer regiong varies
Qo0 Q ) between 1% and 5% (see Table 7 and [Eig). 13), with the highest
e WNLR Y oo values in the B2 regions at P.A.=18and 200.
Lya According to Storchi-Bergmann et al. (1995), there should
1(}40erg§1) ’ be a sequence from starbursts to Seyfert galaxies in the contin-

uum color index C(40-53), defined as:
wheref is the solid angle of each region seen from the nucleus, ( )

Q/4r its qovering factor@nrr is the num_ber of ionizing pho- | Fi020
tons required to produce the narrow liminosities: the values C (40 —53) = —2.51og

Qion:7.3 X 1051 (

(6)

b
Fs313
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Table 7.Physical properties in the extranuclear regiafgnds). are given inMy yr— and Mg yr~—! pc2 respectively.

P.A. =180 P.A. =200 P.A. =270

Al Bl A2 B2 B3 Al Bl A2 B2 Al Bl A2 B2
log Lno 39.23 38.82 40.22 40.09 39.90 38.69 38.93 40.34 40.15 39.14 3953 40.11 41.02
1 (%) 77 185 2 5 2 252 138 3 5 93 38 4 1
log Qion 51.10 50.69  52.09 51.95 51.77 50.55 50.79 52.20 52.02 51.01 5139 51.97 52.89
N(0b) - — 243 179 117 — — 320 208 — — 186 1537
P — - 0.118 0.087 0.057 - - 0.155 0.101 - - 0.090 0.746
logy, — — -744 760 775 — — —-7.38 —-7.68 — — —-7.68 —6.79

C(40-53) 0.50 0.37 0.02 0.23 0.04 0.58 0.46 0.32 0.21 0.45 0.60 0.28-0.46

where the fluxes are averaged o1Ens centered on the givenies. If photoionization alone is considered, three situations may
wavelengths In their sample of galaxies Storchi-Bergmannaatcur:

al. 11995)) find that C(40'53) =0.36 & 0.16 in HII galaXieS, 1. Photoionization by the AGN pOWQr'laW (Al and B1 re-
—0.15+0.10 in starburst galaxie$. 14 + 0.20 in Seyferts with gions).

evidence of circumnuclear star formation and4 + 0.16 in 5 photoionization by stars (A2, B3iso, A2200, A2s70,
‘pure’ Seyferts. We computed C(40-53) for all the circumnu- B2270).

clear regions; the results are shown in Table 7 and Fig. 13. It4S photoionization by both the above components (B2
interesting to note that we find the ‘reddest’ colors in the inner B2:00): the cloud is an HIl region which is also ionized
regions AlandB1, C(40-53) 0.4, the ‘bluest’ colorsin A2 and by the photons emitted by the AGN.

B3 (P.A.=180) and B2 (P.A.=270), C(40-53)< 0; in the other _ T -
regions we have ‘intermediate’ colors, C(40-53)0.2 — 0.3. Ir_1 the first case (phot0|on|zat|on by the AGN), the best fI'F is
Even if we are aware that C(40-53) may be affected by interrfjtained (see Figsl Bl[7, 8 and T&lBle 6 col.E) with the following
dust reddening, this trend is in agreement with an increasiﬂ%rgmeters solar abundancess —1.5, lognu = 3,logU =

star formation at increasing distances from the nucleus. o
We shall now assume that photoionization alone produces " the second case (photoionization by stars), we adopted a

the observed line intensities, in order to isolate those Hil rd€NSitylogni = 2, as suggested by the intensity ratio of the
gions which may be safely considered as unaffected by the nbpl] linés, and a non-LTE Mihalas (1972) stellar continuum
thermal source: for these regions we shall compute the star fopg ¢ = 4); we did not try to change the chemical abundance
mation rates per projected unit area and compare them with ffifn the solar value. The best fit for line ratios in B¢ is

values observed in the HIl regions of non active spiral galafiven by T, = 36000 K, log U = 3.2, see col.G in Tablel6.
In the other regions, a higher stellar temperature is required,
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T, ~ 38000 K, the ionization parameterisintherarige U = at P.A.=270 where ' (O5) ~ 1500 in the region covered by
—3,—3.5 (col.H in Table®). the slit,~ 3000 in the whole HIl region: this is a value typical

In order to handle the third situation, we fixed the input paf a supergiant HIl region (Kennicutt, Edgar and Hodge 1989).
rameters of the thermal component to those found in ‘simple’ The star formation ratgser unit area measured in the &
HIl regions, T, = 38000 K, log Uy, = —3.5, logny = 2. We image are comparable with those given by Kenniduit (1988)
added to this continuum the power law component: —1.5 for the brightest HIl regions in a sample of 95 normal spiral
and computed a grid with different values of the ionization pgalaxies: in this sample the star formation rates are well fitted
rameter for this componerti],;. Forlog U, > —3 the ioniza- by a gaussian distribution around a mean vadge), (Ha) ~
tion of the cloud is dominated by the power law component andr.2 & 0.3 M, yr—! pc=2. We find that in the brightest Hll
line ratios are those given by single component AGN modetegion in NGC 7214, namely the one identified asB2n the
If log U1 < —3.5, however, the thermal contribution becomelng slit spectralog v, (Ha) ~ —7.1, whereas in the other
important and line ratios migrate toward the HIl values. We finggionslog 1, (He) is between-8.0 and—7.4. We show also
thatthe intermediate line ratios measured ing2and B2, are  for comparison in Fig. 14 the star formation rates per unit area
in good agreement with such a model assuntieg/,; = —4. computed from the spectroscopic data, although these values
The model line ratios are shown in col.l of Table 6; we alsare not so reliable since in most cases only small parts of the
show for comparison in col.F the line ratios produced by thll regions are covered by the slit.
power law component alone. The spectroscopically measuredvHuminosity from the

From the number of ionizing photons required to produdricleusis- 4.5 x 10*! ergs !, whereas the total ddluminosity
the observed H luminosities we estimated (Talile 7) the equivfrom circumnuclear regions measured from kinaging is~
alent stellar content in terms of O5 starg’(05)), assuming 3.5 x 10* erg s ! or higher depending on the amount of dust, as
that each O star produces5 x 10*° ionizing photonss! (Os- we adopted a lower limit E(B-V) =0.3. Itis therefore very likely
terbrock 1980). Star formation rateg)(for stars of mass 0.1 to thatin the case of NGC 7214 extended far infrared emission due
100 M have been computed from the reddening corrected Ho circumnuclear star formation is present and that it may at least
luminosities using the formula given by Hunter and Gallagher part explain the steep(60, 25) index.
(1986):
Y(Ha) = 7.07 x 1072 L(Ha) Moyr™. (7) 5. Conclusions

The same quantities have been then computed from the hh this paper we analyzed the spectroscopic and narrow-band
luminosities measured in the narrow band filterimage; all valukler photometric properties of the nuclear and circumnuclear

are shown in Fig.14. The equivalent stellar content is in tmegions of NGC 7214, in particular, the photoionization code
range from~ 30 to ~ 500 with the exception of the region B2 CLOUDY 90 was used to find the model parameters which best
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HIl regions around the nucleus and this, together with the highly distorted
morphology of the galaxy, suggests that star formation is related
to the ongoing interaction with the companion galaxy.
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