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ABSTRACT 

Nova V443 Scuti 1989 reached its maximum, of visual magnitude —7.5, very likely on 13-14 September 
1989 (ID 2447 783) displaying in its early decline brightness fluctuations of relatively large amplitude 
with a periodicity of about 17d. Spectroscopic observations of the nova were carried out at Asiago, 
mostly with the CCD array, in October and November 1989, and after the period of seasonal invisibil- 
ity, from March to July 1990. In October the spectrum was characterized by the presence of the Balmer 
emission lines and by those of Fe n, Na i, Ti n, O i, N n accompanied by two systems of displaced P 
Cyg absorptions, having an average velocity of about — 710 and — 1460 km s ” ^ The transition phase 
took place in November, with the appearance of [N n] 5755 and [On] 7319 — 30 and with the [O i] 
6300 — 6364 flash. In March 1990, the nova was found in the nebular phase with wide emission lines of 
FI, He I, Hen, and collisionally excited lines of [N n], [On], [Om], and [Nem]. From April to 
July, the degree of ionization having further progressed, forbidden lines of Fe vi, Fe vu, A m, A iv, 
A v, Ca v, and possibly also of Fe x, emerged. The final part of this work has been devoted to the 
discussion of the observational data, with particular attention to the amount of reddening 
(Es_ y = 0.30), the anomalous Balmer decrement, the temperature of the central source of ionization 
and the problem of the helium content. 

1. INTRODUCTION 

Nova Scuti 1989 has been included in the program of sys- 
tematic observations of normal and recurrent novae carried 
out at Asiago since 1958. The purpose of this program is that 
of determining light curves and spectral evolution of the no- 
vae after the outburst and in the course of the nebular phase. 
In spite of the facilities offered by the modern techniques and 
by the recent theoretical insights, many novae are disregard- 
ed soon after the announcement of their discovery and are 
lacking photometric and spectroscopic data. We are trying 
to fill, in part at least, this gap. 

2. LIGHT CURVE 

Nova Scuti 1989, of —10.5 mag still rising, was discovered 
by Wild ( 1989) on September 20 in a dense stellar region of 
the Scutum Cloud, where several other novae have been ob- 
served in the past years. McNaught ( 1989) determined its 
position (R.A. = 18h46m58?ll; Dec. = - 6°14'44:'88; 
1950) remarking that the prenova was not visible in the 
POSS, nor in other sky surveys (Eso, UK Schmidt, etc). 
Neither is it recorded in some Asiago plates of the region 
taken from 1970 to 1978 with the 67 cm Schmidt telescope 
(limiting magnitude of —19). 

The light curve of the nova, reproduced in Fig. 1, has been 
obtained by plotting the visual magnitudes published in the 
I AU Circulars from September to December 1989, mostly 
eye estimates made by AAVSO observers, with a few derived 
from Kodak T-400 films (McNaught 1989). Also some V 
photoelectric magnitudes (Landolt 1989; Monella 1989) 
and CCD observations are represented in Fig. 1. All are indi- 
cated with black points, while small triangles denote a few 
premaximum pg magnitudes in the rising branch of the light 
curve (Wenzel 1989). 

Although the observations are rather heterogeneous, the 
light curve of the nova remains fairly well defined. Unfortu- 
nately there is a gap of one week in the observations, from JD 
244 7778 to 7786, just in the period when the maximum was 

probably reached. By looking to the light curve, however, it 
appears very likely that the maximum was attained on Sep- 
tember 13-14, with visual magnitude of —7.5 (crossed cir- 
cle in Fig. 1 ). It was followed by a steep decline to 11.2 mag, 
then the nova underwent large brightness fluctuations, with 
a semiperiodicity of about 17d, rising to secondary maxima 
on October 2 (m^ —9.5), October 17 (mF —9.4), and No- 
vember 3 (raF —11). The amplitude of these fluctuations 
decreased in November and nearly disappeared during the 
nebular phase. Visual observations made by Boattini 
( 1990), Pearce ( 1990), and Schmeer ( 1990) in March and 
April indicate that the nova was slowly declining from 12.9 
mag. Later, from some Schmidt plates obtained at Asiago on 
July 19 and 20, we derived, by comparison with the standard 
stars of the galactic cluster Mil (Johnson et al. 1956), very 
close to the nova, the following magnitudes: V — 14.8 and 
B = 15.20. From these observations it was possible to ascer- 
tain that the decline of the nova, from 10 December 1989 
(mv = 12.0) to 20 July 1990 (V = 14.8), was nearly linear 
at a rate of 0.013 mag/d. The last observations have also 
shown the presence of a faint star of F—15.3 about 8-10 
arcsec northeast of the nova. 

The rather complex light curve of the nova during the first 
months after maximum is somewhat alike to that of V400 
Per and V373 Set (Rosino 19781: however, since the star is 
not visible in the POSS, its total amplitude must have been 
larger than in these two novae, possibly around 13-14 mag. 

In consequence of the brightness fluctuations the deter- 
mination of reliable values of the rate of decline from maxi- 
mum is very uncertain. In order to obtain at least an approxi- 
mate value, we have traced in Fig. 1 a smooth light curve 
(dashed line), disregarding the brightness oscillations and 
taking the corresponding average magnitudes (circles). The 
time employed by the nova to drop 2 mag below the visual 
maximum has been in this approximation: t2 = 17d, corre- 
sponding to a rate of decline of 0.12 mag/d. Times of decline 
can also be obtained undirectly using some semiempirical 
relations of tn with the expansion velocities derived from the 
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Fig. 1. Light curve of Nova V 
443 Scuti. 

principal and diffuse-enhanced systems (Warner 1989). We 
have found t2 = 28d and, respectively, 23d, finally adopting 
the mean value of the three determinations, t2 = 22<?7 and d2 

(rate of decline) = 0.088 mag/d. The star can therefore be 
classified at the limit between fast and moderately fast no- 
vae. 

Some B — V color indices of the nova have been deter- 
mined between September 25 and October 8. Photoelectric 
observations carried out by Landolt (1989) on September 
25.0, gave B — V = A- 0.49, but some days later, after the 
nova had risen to a secondary maximum, Monella (1989) 
using a photoelectric photometer found, from September 
27.8 to October 2.8 values oiB — V from -f 0.15 to +0.27. 
Other determinations, of lower weight, gave: + 0.35 (Oc- 
tober 5.8) and + 0.28 (October 7.8). Finally, an indepen- 
dent value of the color index was derived from a CCD spec- 
trum of the nova taken at Asiago on October 6, comparing 
the intensity fluxes of the continuum at 4000-4950 A and 
5000-6000 Â. After reduction of the data to the 2?, V system, 
it has been found: (1? — F) = + 0.4, in fairly good agree- 
ment with the precedent values. In conclusion we adopted as 
mean weighed value of the color index of the nova from 
September 25 to October 8: +0.35 + 0.12. 

3. SPECTROSCOPY 

CCD spectra of the nova have been taken at Asiago with 
the Boiler and Chivens spectrograph at the 1.82 m telescope, 
soon after the discovery, from September 1989 until nowa- 
days (July 1990). Whenever possible, they were photometri- 
cally calibrated mostly with the standard star KopfF27, and 
occasionally also with Feige 25 and Epsilon Aqr (Stone 
1977; Taylor 1984) and reduced with the ihap package. 
Other spectra, secured occasionally with the prism spectro- 
graph of the 1.22 m telescope, were digitized with the PDS 
spectrodensitometer and then reduced with ihap to relative 
intensity fluxes. The available spectroscopic material is list- 
ed in Table 1. The successive columns give: Date (UT); JD; 
phase (having assumed as date of maximum: September 
13.5 = JD 244 7783); telescope; spectrograph; detector; ef- 
fective spectral range; resolution. 

3.1 Journal of Observation 

1989 September 24. The first spectrum that we were able 
to obtain, about 10 days after maximum, was characterized 
by the presence of emission lines of H I, Fe n (mult. 42, 48, 
49, 73, 74), N n (mult. 3, 63), Na I 5890-5896, O i 7775 Â. 
At this phase the lines were rather wide, with an average 
FWZI of 1720 km s~l. The degree of excitation was modera- 
tely high. The suspected presence of He I 5876 and of the 
N in blend at 4640 Á (Barbon & Rosino 1989) was not 
confirmed after a more careful analysis of the spectrum. No 
clear evidence of P Cyg absorption lines was observed. 

1989 October 5-6. The CCD spectra obtained on October 
5 and 6,21-22 days after maximum, when the nova, of visual 
—10.5 mag, was declining to its second minimum, show a 
very significant change: the presence of deep P Cygni ab- 
sorption lines of the principal and diffuse-enhanced systems 
( Fig. 2 ). The spectra displayed Balmer emission lines ( up to 
HI 3) and bright lines of Fe II (present with most of its mul- 
tiplets), N il, O i, Na i, Ti ii, with blueshifted P Cyg absorp- 
tions. Forbidden lines of O I (at 5577, 6300, and 6364 Â), 
were also recorded. 

In Table 2 the first column gives the observed wavelengths 
of the emission lines. The blue sides of most of these lines are 
partly cut by P Cyg absorptions and therefore their centers 
appear more or less displaced towards the red. Taking into 
account this and other minor effects (double peaks, blends) 
it has been possible to determine in most of the cases the 
laboratory wavelengths, the contributing atoms or ions, and 
the multiplets. They are reported in columns 2-4. The 
successive columns give the absolute fluxes of the emission 
lines (or blends of lines) relative to H/?, on October 5-6 and 
November 8, measured in ergs cm~2 s~1. The last column 
makes reference to the Notes to Table 2. 

The wavelengths of the P Cyg absorptions, observed on 
October 5-6, and the corresponding radial velocities, are 
also reported in Table 2, columns 1-2, in italics. The average 
velocities of the two absorption systems are: 

October 5-6: (1^)= —700 + 60 (s.d.) kms“1 

(principal system), 
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