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Nebula

It is a young (~800 yrs), compact (4 x 6 arcsec) nebula
Rectangular shape with a non ission around the ring

Prolate nebula orientedfalmost pole-on wit)’ow density polar regions

Faint optical halo

Central Star
WRS8 (Teff= 40 kK, |Og(|_/|_sun)=4.71, dM/dt=1.3 107 Msun/yr

ii.  Wind fluctuations in the spectrum of central star




3. Distance

i.  Expansion parallax method:
2.80 kpc , 2.68 kpc
1.20 kpc

i.
0.73 kpc
2.14 kpc

4. KINEMATICS

i. Higher expansion velocity than in [NII] lines:
Vexp([N 11])=28 1 km/s, Vexp([O IlI])=35.5+ 1 km/s

Vexp([NI 1])=42 km/s, Vexp([O 111])=79 km/s, Vexp([O I1])= 62 km/s

High-moving collimated outflows (up to 80 km/s) in polar direction (NE-SW)




Molecular gas X-ray emisison
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H, molecular
gas emission Strong X-ray emission—> hot bubble
(10° K ) = strong wind-wind interaction.




Optical images & PV diagrams
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Vradial=28*r/250
Vnoise=2.5 km/s
Vceylindrical=30km/s

Vnegative=-25 km/s
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expansion along

a_single radial Vradial=36*r/225

direction
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Homologous- <«
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expansion Hell shell

Vnegative=-25 km/s

modeling

Homologous-Hubble
-2,0 0,0 2,0 law expansion

arcsec




d=Vt/(d6/dt)

178 proper motion measurements
by Li et al. (2002)

D=Di*a*b=1.20*1.04 *1.12 =1.40 kpc

a= correct factor if the cylindrical velocity component is used.
b= correct factor due to the difference between the pattern velocity on
the sky and the material velocity

The higher cylindrical
component the higher mean
distance of BD 30:

0 km/s = 30km/s = 45km/s
1.35 kpc 21.40 kpc = 1.45 kpc

)

If the size of boxes becomes
bigger, the distance will be
systematically higherand it
has to be chosen carefully

The error maps show clearly
the difference between
these models.




BD +30 is a prolate nebula seen almost pole-on (20°-23°).

We found evidence for an interaction between the east part of nebula and the H2 molecular gas.

The internal velocity field of BD +30 fo\k ologous velocity law probably a V- or W-
type expansion law (Vexp([O II]) = px( omologous velocity field is not capable
to explain the higher velocities in nner regions of the nebula.

Higher expansion velocities in t er region.)f a nebula&e observed mostly in prolate/pole-on
nebula with WR central star. (e. +30, NGC 6751, M 1-1).

It’s distance determined at 1.40 + 0.15 kpc for a cylindrical velocity component of 30 km/s.

The advantage of our new method compared to the previous methods is that SHAPE code can
model simultaneously a complex object with a complex velocity field.




NGC 6751 OK/pole-on
NGC 40 OK/face-on
NGC 2022
BD +30 OK/pole-on
K3-61

IC 351 ok/pole-
on(PA=10)

M 1-1 pn Bip/pole-on
NGC 6369 WC4 pole-on

Hb4 WC3/4

M 1-32 WC4/5 pole-on

NGC 1501 WC4 OK/oblate?




BD+30 3639 GO64.7+055 19 34 45.23 430 30 NGC 6571 G029.2-05.9 19 05 55.56 -05 59 32.9, R:G:B=log(Ha+[NII]),both, log[O11l] GC 2022 G1196.6-10.9 05 42 06.23 +09 05 10.8, R:G:B=log(Ha+|NII]),both,log[OlI] K 3-61 G096.3+02.3 21:30:00.6 +54:27:30 R:G:B = log[NIl], log(Ha), log[O1ll]
ef: Schwarz, H.E., Corradi, R.L.M., Melnick, J 1992 A&A Suppl, 96, 23 - ! [ .M., Melnick, J 1992 A&A Suppl, 96, 23 *The IAC morphological catalog of northern galactic planetary nebulae™
mage files courtesy R Corradi. N is NOT up. See ref for orientation. es . . See ref for orientation. A. Manchado, M.A. Guerrero, L. Stanghellini, M. Serra-Ricart, 1996, ed. IAC

g(Ha+[NII]), both, log[O111] M 1-32 G011.9+04.2 17 56 19.98 -16 29 04.0, R:G:B=log(Ha+[NII]), bolh log[O1l] 'NGC 6368 G002.4+05.8 17 29 20.44 -23 45 34.2, R:G! E-Iuﬂ(HnﬂNll]) both,log[Oll]]
lactic planetary nebula ref: Schwarz, H.E., Corradi, R.L.M., Melnick, J 1992 A&A Suppl, 96, 2 ref: Schwarz, H.E., Corradi, R.L.M., Melnick, J 1992 A&A Suppl, 96, 2:
uerrero, L. Stanghellini, M. Serra-Ricart, 1996, ed. IAC image files courtesy R Cormradi. N »s NOT up. See ref for onamuuon image files courtesy R Corradi. N |s NOT up. See ref for nnemanan ref: hitp:/www.astro.umd.edw/~jph/




[O 1ll] model

~

A sinusoidal pattern around zero
Expansion somewhat faster along the
position angle 40-45 and 215-225
degrees.
position angle’s  difference
n the CO outflows and optical
outflows is 20 degrees.

:

The kinematic center of the expanding
nebula is located approximately 0.5
arcsec away from the central star.
Indications of a cylindrical velocity
component along the NE-SW direction




