IRENA BAJCAROVA-MILAN ANTAL

A PHOTOMETRIC STUDY OF NGC 3587

Planetary nebula NGC 3587, known.as Owl ne-
bula M97 lies in South-East direction from the
star § of the constellation Ursa Major and is one
of the brightest and largest planetary nebulae. To
its position

ARyg0 o = 11709200° and Decl. 400, = +55°33'7

correspond the galactic coordinates (in accordance
with the Olson’s system) '

Ligoo.o = 114°3 and bygyy, = +58°0

Voroncov—Veljaminov [1] gives as further cha-
racteristics the following quantities:

The nebula is of the type IIla; this type includes
all planetary nebulae of oval shape with unequal
distribution of surface brightness. The dimension
of nebula is 199” X 203” what is in full comformity
with data found by H.<Curtis [2]. The nebula
brightness is 12.0 mag. and the central star bright-
ness 14.3 mag. The central star has a temperature
40000 °C. The distance of NGC 3587 is 2290 par-
sec and its diameter measures 458000 astronomical
units. H. Zanstra [3] in his analysis of planetary
nebulae fixed the approximate temperature of the
central star at 55000 °C from the difference be-
tween the nebula brightness m,,, and that one of
the central star m, by the formula

My — Myeyy, = d

where m, = 14.3 mag. and m,,, = 9.4 mag.; the
result is d = 4.9 mag.; m,,, denotes the total of
the observed brightness of the nebula and of the
central star. According to Bermann [4] the appa-
rent brightness of the nebula is fixed at 11.1 mag.
and the distance at 3630 parsec. G. L. Camm [5]
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made studies on the galactic rotation based on
the velocity of planetary nebulae. The distance
of NGC 3587 is 330 parsec and the brightness S
of the nebula is 27.6, which corresponds to the
equation

S=M+5logD=m+ 54 5loga
where
M=m-+5—>5logr
and
D=r.x

m denotes the apparent magnitude of nebula, M is
the absolute magnitude, x means the major angular
diameter in seconds of arc, D the major linear
diameter in astronomical units and r is the distance
from the Sun in parsec. In a Voroncov— Veljami-
nov’s later work [6] the distance of NGC 3587 is
fixed to 2500 parsec and the diameter at 500000
astronomical units; further, the absolute bright-
ness of the nebula is M,,, = —0.5 mag., the abso-
lute brightness of the central star M = 1.8 mag.
and the absorption is 0.5 mag.

The subject of our study is the photometric
analysis of NGC 3587.

It was said that the surface brightness distribu-
tion of nebula is irregular, but it is possible to
observe clearly a symetric distribution of the areas
of the maximal and minimal brightness with regard
to the central star. The minimal brightness area is
found at the position angle of about 194° near to
the disc center and the area of maximal brightness
is found at the position angle of about 340°. On
the photographs taken with longer exposures it
is possible to observe a weak outer cover round the
nebula observable almost on its whole periphery.
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Figure 1. Figure 2.
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1. Instruments and materials

For our purposes we have used the main reflector

diameter = 60 cm, focus = 330 cm of the Observa-

No. Plate Exposure Emulsion p
1. 90a 120m Agfa-Astro
2. 93a 60 Agfa-Astro
3. - 96a 180 Agfa-Astro
4. 102a 60 Agfa-ISS
5. 106a 60 Agfa-ISS

The basic plates have been measured with the
self-registering microphotometer of the Astronom-
ical Institute of MU Brno and partly with the
microphotometer MF-2 at the Observatory at Skal-
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tory at Skalnaté Pleso. The following plates have
been used for our study:

Date of exposure Filter Observer
1956. V. 4. Schott BG1 Antal
1956. V. 5. Schott GG11 Antal
1956. V. 6. Schott GG11 Antal
1956. V. 11. — Bajcarova
1956. V. 28. — Antal

naté Pleso. The measuring was carried out by

following way: ) .
The whole picture of the nebula is cut into

13 parallel sections perpendicular to the line North-
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Figure 4.

South ; the Section 7 goes through the central star.
1 mm on the plate is equal to 44.8 mm on the
registration roll. Plates 1,3 and 4 have been meas-
ured with the self-registering microphotometer and
Plates 1, 3, 4 and 5 also in radial cuts at interval
10 to 15° by means of the microphotometer
MF-2.

All plates have been calibrated by extrafocal
exposures of polar sequence stars. The Polar Se-
quence stars have been taken on a half of a plate
having the same exposure times and centered at
the star No. 18 NPS.

The curves resulting from measuring with the

self-registering microphotometer with regard to the
parallel section of the NGC 3587 nebula are re-
presented by Fig. 1 for Plate No. 1, and by Fig. 2
for Plate No.3. The curves are denoted with
numbers 1 to 13, where section No. 1is the northest
section, perpendicular to the, line North-South,
Section 7 crosses the central star and Section 13 is
the southest section of the nebula. The arrows in
Fig. 3. denote the section orientations to the ne-
bula. The centres of the microphotometric sections
are connected by the line North-South crossing
the central star.

Isophotes of the NGC 3587 nebula shown in

(6
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Fig. 3 are obtained by measuring the plate No. 1
taken with the filter Schott BG 1. Isophotes are
outlined in relative graduation from 1 to 14, where
14 denotes the maximal brightness of the nebula
detail. The central star position is marked in the
figures by +C. The small lines on the nebula
periphery give the direction of the radial nebula
sections from the central star to the border in
quoted degrees shown in Fig. 5, 6, 7 and 8.
Isophotes of the nebula obtained from the picture
No.3 with the filter Schott GG 11 are shown in
Fig. 4 having the same orientation as Fig. 3. The
isophotes portions are the same as in the foregoing
figures, but the maximal brightness of detail is
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No. 15. The letters a and b denote two additional
stars in the nebula.

The Fig. 5, 6, 7 and 8 represent the nebula section
in given position angle from the central star to the
border of the nebula. On the vertical axis are
marked the relative portions forisophotes and on the
horizontal axis the distances from the central star
in sum according to the distances in Fig. 3 and 4.

Finally, the Fig. 9 gives the reciprocal compari-
son of the nebula sections in position angles 74°,
156°, 195°, and 340° from the Plate 1 taken with
filter BG 1 and the Fig. 10 shows the comparison
of sections in the same position angles from the
Plate 3 taken with filter GG 11.
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Figure 8.
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Figure 9.
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UPEHA BAUITAPOBA—MUJAH AHTAJ

MINKPOOOTOMETPUYECKUNE USMEPEHUA NGC 3587

PaGora npusoput ¢oroMeTphYecKEe W3MEPEHWS
~nnanseraproit TymamRocTd NGC 3587 (M 97); ara
TYMAEHOCTh NPUHAJIEIKUAT K CAMBIM APKHM 005~
eKToM 3Toro THma. Hooppuuatsl 910l TYMaHHOCTH

AR,y 11709™00° Declyy,, + 55°35',7

pasmeprr 199" x203”; paccrosnme 2290 mapcex.

MuxrpogoroMerpruecKue U3MepEeHHs MEL ¢IeJIaIu
PEeTHCTPHPYIOMHUM MUKPOPOTOMETPOM HA IJIACTUH-
KaX, Koropele nonysunu 60 cm acrporpadom
Acrporomuueckoro o6cepBaropus CAH ma Crans-
naroMm Ilmece. Cmmcox mmacTMHOK IpuUBeJeH B
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rabn. 1. Ilpm nomyuenmu HeratmBoB ymoTpebid-
mucs ceeroguarrpsl Ilorra BG 1 u GG 11.

N3zodoTer TymMarHOCTH ¢ ToMOMIbI0 PriasTpa BG 1
mpuBesieHbl Ha pucyHke 3 u um3odorer ¢ GG 11
Ha pucyEKe 4. OcranpHble PUCYHKEH IpencTa-
BIIAIOT H30QOTH B PA3IMYHEIX yriIaX HampaBlleHUs
(puc. 5, 6, 7 u 8). Haronen na puc. 9 mpuBeneHo
cpasHenme u3odor B HampaBiIeHmAX 74°, 156°,
340° 8 BG 1 u ma puc. 10 m3odors B Texsxe Ha-
rnpasnennsnx B GG 11.
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IRENA BAJCAROVA-MILAN ANTAL

MIKROFOTOMETRICKE MERANIA NGC 3587

Praca prinasa mikrofotometrické merania pla-
netarnej hmloviny NGC 3587 (M 97 — Sovia hmlc-
vina), ktord prinalezi k najjasnejiim objektom
tohto druhu na oblohe. Jej ekvatorealne stiradnice
st

ARygq 11"09™00° Declyy,, 55°35',7

Rozmery hmloviny sd 199”x 203", vzdialenost
2290 parsekov.

Mikrofotometrické merania boli urobené zo snim-
kov ziskanych na Astronomickom observatériu

SAYV na Skalnatom Plese. Zoznam pouzitych nega-
tivov je uvedeny v tab. 1. Pri expozicidch boli
pouzité farebné filtre fy Schott BG 1 a GG 11.

Izofoty hmloviny, ziskané pomocou filtra BG 1,
st na obr. 3 a izofoty s filtrom GG 11 st na obr. 4.
Ostatné grafy znazortiuja izofoty v rozliénych po-
ziénych uhloch (graf. 5, 6, 7 a 8). Konedne graf 9
zachycuje vzajomné porovnanie jasnosti v pozic-
nych uhloch 74°, 156°, 195°, 340° vo filtre BG 1 a
graf 10 porovnanie jasnosti v tychze poziénych
uhloch vo filtre GG 11.
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