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Summary. — We present spectrophotometric observations of four planetary nebulae (NGC 1535, NGC 2452, NGC 1743,
NGC 1722) and one HII region (NGC 1714). The IDS (Image Dissector Scanner) of the ESO 1.52 m telescope coupled
with the Boller and Chivens spectrograph is used throughout, and about 300 spectra are obtained. Contour maps of Ha,

Hp and [OIII] A5007 A intensities are presented.
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1. Introduction.

Isophotal maps of planetary nebulae (PN) have been
produced generally from classical monochromatic plates
(Aller, 1956 ; Louise, 1982). The photographic photo-
metry is particularly useful for tracing relative isophotes
in an arbitrary scale (Fleibelman, 1971 ; Ford and Rubin,
1971). The photometric accuracy is increased by using
modern electronographic cameras combined with
interference filters (Walker and Kron, 1968 ; Coleman et
al., 1985 ; Reay and Worswick, 1979) and particularly a
CCD camera (Condal et al., 1981). However, some
difficulties are encountered when using narrow band-pass
interference filters. For example we obtained ghost
fringes when using a CCD camera during our recent
observing run at the 1.52 m Danish Telescope at ESO in
Chile (Louise and Maurice, 1983). Furthermore, the
interference filter transmission must be carefully meas-
ured during and after the observing run. Absolute
contours are generally obtained by using adjacent points
(Hua and Louise, 1982) measured via a spectrophoto-
metric procedure.

Extensive spectrophotometric observations are gener-
ally performed at one or two points of a given nebula,
rarely more (Bohuski et al., 1974 ; Boeshaar, 1974 ;
D’Odorico, 1973 ; Aller and Walker, 1970 ; Aller and
Epps, 1975). Only a few of the brightest northern
planetary nebulae have been accurately observed point by
point by a classical or/and modern spectrophotometric
procedure (Bohuski et al., 1970 ; Hick et al., 1976 ;
Terrett, 1979 ; Meaburn and Walsh, 1981).

Modern spectrographs combined with fast electronic
cameras allow us to obtain point by point spectra over

(*) All the observations were made at the ESO in La Silla
(Chile).
Send offprint requests to : R. Louise.

the whole image of a planetary nebula in a single
observing night. This is the case for example of the
Boller and Chivens spectrograph combined with the
Image Dissector Scanner (IDS) system we used at the
ESO 1.52 m telescope in Chile, in order to obtain
absolute fluxes of some emission lines, especially
[OIII] A5007 A, Ha and Hg.

2. Observations.

The Boller and Chivens spectrograph offers a large
choice of spectral range and dispersion by using various
gratings in different spectral orders. For the present
work we used three configurations, whose characteristics
are given below :

Cg?{;gnu' gr:fi)ng order dispersion  spectral range
I 11 2 29 A mm~! 4530-5072 A

11 16 1 172 A mm~-! 3630-6820 A

11 12 1 60 A mm-! 6170-7298 A

The spectrograph was mounted at the Cassegrain focus
of the 1.52 m telescope of the ESO in La Silla (Chile).
The slit aperture was 4 arcsec X 4 arcsec.

The IDS system was used throughout, and Feige 110
was adopted as a standard star (Stone, 1972). The data
reduction was performed by the now classical IHAP
procedure available at ESO at both La Silla (Chile) and
Garching (West Germany).

3. Results and comments.

Spectra were obtained from an array of positions which
covered the whole image of the nebula. This was carried
out for NGC 1535 (102 spectra), NGC 2452 (40 spectra)
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and NGC 1714 (67 spectra) for which isophotal contours
were derived. As for the other nebulae (NGC 1743 and
NGC 1722), spectra were obtained along two directions
(N-S) and (W-E).

Table I gives line intensities, measured by the
« AINT » command of the IHAP, relative to the flux of
the standard star (Feige 110). Let us recall the
magnitudes per unit frequency interval of the standard
star Feige 110 given by Stone (1977) : m(HB) = 11.51;
m(OIll) = 11.68 ; m(Ha) = 12.20. The coordinates
(g, 0p) of the centre of each nebula are given for the
year 1950.

3.1 NGC 1535. — Configurations I and II were used and
102 spectra were obtained. The Ha contours are given in
figure 1, HB in figure 2 and [OIII] N5007 A in figure 3.
This nebula shows a regular symmetrical shape with a
typical expanding shell (Liller et al., 1966) and spectrum
(Aller and Walker, 1965, 1970). Our contours are similar
in shape to those of Feibelman (1971). Brightness
decreases outwards.

3.2 NGC 2452. — Most of the spectra (40) were taken
with configuration II. The nebula was also observed with
configurations I (14 spectra) and III (16 spectra). This
nebula is mentioned only infrequently in the literature
and the only spectroscopic observation in the visual and
the near-infrared spectral regions is reported by Aller
(1977). The Ha and [OIII] lines are of similar strength.
The HR line is particularly weak and hence difficult to
measure. Figures 4 and 5 give, respectively, contours of
Ha and [OIII] which show a regular spherical shape and
an outwards decrease in brightness.

3.3 NGC 1714. — It is HII region. It was observed with
both configurations I (37 spectra) and II (30 spectra).
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Only the [OIII] contours are derived (Fig. 6). We have
not found in the literature any detailed spectroscopic
observation of this nebula, which appears to be a highly
excited HII region.

3.4 NGC 1743. — Because of its small dimensions and
its relatively irregular shape, it is difficult (from the
observational point of view) to define correctly its
geometrical centre. Observations were made along the
North-South and West-East directions using both con-
figurations II (37 spectra) and III (35 spectra). No
spectroscopic observation is found in the literature.
Figure 7 gives the Ho photometric profile and figure 8
that of [OIII].

3.5 NGC 1722. — Only 14 spectra were obtained with
configuration III. The Ha photometric profile is given in
figure 9. We do not find any reference about
spectrophotometric observations of this nebula.

4. Conclusion.

Up to now, extensive spectrophotometric observations at
many positions over the areas of planetary nebulae have
not been made. As for the southern planetary nebulae, in
particular, no observations of this type have been
performed before our extensive use of the IDS or the
CCD camera. It is obvious that detailed spectrophoto-
metric data are needed to increase our knowledge about
physical properties of planetary nebulac. We hope that
theoretical workers will find in this paper useful material
for building up realistic models of these fascinating
objects.
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Nec 1535 2‘28328; Ca i NGC 2452 $01050) = e’
A A8 I(H® x 103 I(HR x 103 I(0 111 5007) x103 Ax A6 I(l:]a) x 103 I (o I‘II 5007) % 10
I(Feige 110) I(Feige 110) I(Feige 110) I(Feige 110) - I (Feige 110)
o or 8862 * 61 9226 * 61
or o - - - -4 0 5917 * 37 5543 % 37
-4 o0 21334 £ 148 2074 + 148 21334 * 148 -8 0 2923 * 40 3002 * 20
-8 0 9899 * 68 949 + 68 9763 + 68 -12 o 807 * 22 839 =5
.12 o 4346 = 31 428 31 4172 & 31 -6 o0 158 * 16 139 £ 7
-16 o 1258 + 18 m+ 9 14624 + 9 +4 0 4295 % 30 4840 * 30
20 0 154+ 6 17 + 217+ 2 +8 0 1071 17 1292 + 9
=24 4] 83+ 7 16 * 90 + 2 +12 0 345 £ 15 345 5
“% o - - _ +16 0 111 6 120 * 3
48 0 25558 + 185 2593 + 185 28150 * 185 0 +12 167 + 13 163 £ 4
+12 0 10221 # 111 1333 * 111 14665 ¢ 111 0 +8 1469 * 31 2295 * 15
+16 0 4108 + 33 391 + 33 5085 + 33 Y +4 9481 * 69 10030 + 69
+20 0 1489 £ 15 175 + 15 2219 + 15 Y -4 11853 * 93 12594 + 93
+24 0 179 + 8 31t 4 296 + 4 o -8 897 * 26 923 7
0 s 0t 5 - 55+ 2 0o -12 126 * 7 104 * 4
0 420 129+ 6 16+ 2 145+ 2 o -16 63 £7 24 %2
0 416 1125 % 22 135 ¢ 11 1552 ¢ 11 *16 +8 54 %7 36 2
0 +12 3933 % 29 352+ 29 4579 = 29 8 +8 245 £ 17 288 * 9
o 48 9075 + 93 926 + 93 10927 = 93 o 8 935 * 10 1473 £ 10
0 +4 34668 * 241 3370 * 241 36112 * 241 w4 +8 874 % 36 1365 = 9
0 -4 28518 * 204 2852 * 204 30148 * 204 -8 +8 583 * 24 881 * 6
o -8 8314 £ 53 820 + 59 8900 + 53 Tz 8 9 + 6 8l %2
0 -12 4359+ 31 430 ¢ 31 4666 * 31 Jl16 48 594 26 % 2
o -l6 580 + 20 60t 5 650 + 5 8w 848 * 16 1120 £ 8
0 -20 112+ 5 13¢ 1 122+ 1 +4 +4 5544 + 44 6160 * 44
+12 +12 1504 * 33 196 + 16 2485 + 16 “h 7394 * 51 7805 * 51
-12 412 665 £ 13 66 7 997 + 7 8 3153 + 23 3565 + 23
48 48 6669 + 103 718 + 51 8003 + 51 12+ 980 * 14 9% = 7
+4 48 11000 * 100 1000 £ 100 14800 * 100 16+ 148 £ 4 102 £ 2
-4 48 6898 + 55 657 + 55 8541 *+ 55 8 4 962 = 7 125 £ 7
-8 48 4891 + 36 511+ 36 5621 + 36 e A 4284 = 36 5569 * 36
+8 +4 14521 + 130 1556 + 130 19447 + 130 4 -4 7415 = 50 7313 ¢ 30
+4 4 32886 + 222 3555 = 222 34219 + 222 -8 -4 1456 + 21 1414 4 10
-4 +4 23706 * 185 2222 * 185 26298 + 185 sz 448 x 14 e 7
-8 +4 7983 + 58 694 £ 58 9025 + 58 ve -8 B3 19 2
48 -4 27296 * 204 2852 + 204 30148 + 204 v 8 2772 5 320 3
+4 =4 37332 % 259 4148 * 259 39924 + 259 v -8 7992 13 999 7
-4 -4 11661 * 93 1296 + 93 13512 + 93 - -8 g0z 23 7623 6
8 -4 7667 + 48 678 + 48 7558 = 48 -8 -8 271+ 13 215, 4
-12 -8 118+ 16 90, 3
+8 -8 7915 + 58 815 + 58 8497 * 58
+4 -8 11365 + 74 1033 + 74 11365 + 74
-4 -8 6937 * 46 647 + 46 7122 + 46
8 -8 4810 + 34 468 + 34 5077 + 34
+12 =12 2280.: 38 266 ¢ 19 2850 * 19
-2 -2 264 ¢ 13 26+ 2 326 + 2
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a0(1950) = 4h 52m a (1950) = 4h 54m 4

NGC 1714 §,(1950) = -67°01" NGe 1743 §0(1950) = ~69°17"
7
M A ,7——-——??:2:?%; x 10° Ao A6 —————I(‘.m x 103 ——-——-—I(OITI D e 0?
. I (Feige 110) I(Feige 110)
on o” 59365 + 386 o on 4240 + 29 1662 + 29
-8 o] 1590 * 46 -4 0 2287 * 59 891 ¥ 15
-16 0 756 * 46 -8 0 1093 * 14 327 £ 7
+4 0 111912 * 993 -12 0 1043 £ 13 264 £ 7
+8 0 80078 * 541 -16 ) 932 + 13 290 + 6
+12 0 53552 + 383 -20 o 798 1 11 262 % 5
+16 (4] 54409 + 378 24 0 1030 + 13 251 £ 7
+24 0 22668 *+ 168 -28 0 847 + 12 237 £ 6
+32 0 2396 £ 70 -32 0 873 + 12 236 = 6
-8 7088 * 54 -36 0 661 + 9 165 * 4
-16 697 * 49 -40 0 551 + 14 140 = 4
+8 795 * 49 + 4 0 7800 + 51 3343 *+ 51
+16 3163 £ 88 + 8 0 7774 + 49 3346 * 49
+32 +16 775 £ 36 +12 0 5616 + 37 2513 + 37
+24 +16 1251 * 36 +16 0 1931 +26 861 + 13
+16 +16 1958 £ 57 +20 0 847 112 271 £ 6
+8 +16 1127 £ 49 +24 0 562 +15 157 4
-8 +16 490 £ 41 +28 o] 400 +11 113 £ 6
-16 +16 679 t 47 +32 0 352 + 9 89 +2
+32 +8 4800 * 135 +36 0 280 + 8 56 =2
+24 +8 8218 * 54 +40 0 263 + 7 43 + 4
+16 +8 4176 * 60 [} +32 143 + 7 25 =1
+8 +8 19388 * 145 0 +28 213 + 9 45 + 3
-8 +8 943 * 44 [} +24 281 + 8 62 4
-16 +8 596 * 49 0 +20 350 + 10 91 £5
+32 -8 1650 = 75 0 +16 569 + 16 94 *4
+24 -8 5290 £+ 78 0 +12 570 + 8 118 =8
+16 -8 20731 + 137 0 + 8 1337 + 19 497 10
+8 -8 21111 + 153 0 + 4 5671 x 36 2253 +36
-8 -8 1277 + 39 0 -4 4672 + 30 1797 £30
-16 -8 881 * 41 0 -8 4540 + 29 1979 +29
+32 -16 1487 % 41 0 -12 4928 : 32 1728 £32
+24 -16 2326 + 70 [ -16 2683 35 929 +18
+16 -16 2526 + 78 0 -20 1615 &+ 21 47 £11
+8 -16 3021 £ 91 0 =24 547 + 7 137 £4
-8 -16 534 £ 44 0 -28 241+ 7 58 *4
-16 -16 661 + 47 [} =32 159 4 7 39 14
NGC 1722 ZgE}§§8§ TR
Ao AS —LE® X lO3
I (Feige 110)
-4 o” 11853 + 93
-8 0 364 5
-12 (4] 111 £ 2
+4 0 9140 * 63
+8 0 7505 * 53
+12 0 5941 * 43
+16 0o 2767 = 40
+20 0 1288 + 18
+24 (o] 666 * 10
0 +8 360 £ 5
0 +4 1080 * 14
0 -4 4723 * 32
0 -8 671 ‘!'8
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FIGURE 4. — NGC 2452 Ho contours.
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FIGURE 7a. — NGC 1743 Ha photometric profile
along W-E direction.
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FIGURE 7b. — NGC 1743 Ha photometric profile
along N-S direction.
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FIGURE 8a. — NGC 1743 [OIII} photometric profile
along the W-E direction.
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FIGURE 8b. — NGC 1743 [OIII] photometric profile
along the N-S direction.
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FIGURE 9a. — NGC 1722 Ha photometric profile
along the W-E direction.
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FIGURE 9b. — NGC 1722 Ha photometric profile
along the N-S direction.

© European Southern Observatory * Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/abs/1984A%26AS...57..155L

