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Flux calibration of 2dF spectra
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1. Raw fluxes for [OIH])5007 from MCPM are compared 2. With HB =1 for HET fluxes and 2dF line intensities,
with 2dF line intensities for the same objects. Anincreasing shift occurs across the 2dF spectrum.

1 Em rEm TEr tEr TET VET wTE mEE R SEn

o] MEET b sy Mo S J

lag GRS (s cm 8|

=u
ma
i
M
F

LI B

OO R B e il Pl O L

3. Matching of 2dF line intensities to MCPRM-based fluxes 4. The calibrated [OI115007 8 2dF line fluxes are
for individual lines on each field plate produces a calibration Plotted against the published [QI])5007A MCPM fluxes,

equation far each line in each 2dF field.
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Spectroscopic Follow-up observations ™

The telescopes used were: Number of Objects observed

2dF on the Anglo Australian Telescope 2,224*
1.9m at South African Astronomical Observatory 79
FLAMES multi-fibre spectrograph on the VLT 1260
MSSSO 2.3-m telescope o6
6dF on the UKST 573

* This includes 3,683 low resolution (300B) and 3,838 high resolution (1200R) spectra
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Images and Spectra of New PNe ,___1“5“1_ :
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Spectral diagnostics M

Extinction

This estimation is based on the relationship betwveen
obsemed and intrinsic intensities:
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All other lines were corrected for reddening using:

Lol®) = Tops(M) 10 CF (A
Ic:u:ur(HIS) thS(H,S)

A peak at 0.6 shows the [ow overall extinction of most
LMC PRe. Most of the bright PMe occupy the range 0.1-0.6.

c(HB) = 2.875 log(He:MHB3)/2.85

13



Spectral diagnostics p\ .

Electron temperatures
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Spectral diagnostics

Electron densities
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Densities for 483 LMC PNe



Spectral diagnostics

Nebula Masses

M, o = 4 D2 Fop, (1 + 4p)m,, [ (c,zhvn,)

YWithere Dis the distance to the LMC (50kpc), » = NiHe)NIH) = 011 (average value),
o 15 the effective recombination coefficient of hydrogen for the emission of
Hg photons of energy by {e..hv = 1.24 x 102 ergs cmr g71)
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Spectral diagnostics M

Density-to-mass relation
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Spectral diagnostics

Excitation classes

O Mewly confimed Phe
B Previously known PHe

MMedium
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The classification is dependent upon [CON] 24958 + 5005 / HE for low excitation

Fre and log [On1] x4955 + 5005 7 He | 24686 for medium and high excitation FMNe.
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Spectral diagnostics

The relationship of excitation class to mass,
density and luminosity
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Loy Bt bon P bl Kadum Excrabion Hebubis

s g ke

Ll L s

4 Chax 4
w Chan 5
» Gl G

Chax T
o Clang

L] L ik 16 ] b ! 0
Fammier of PHe HMumibar of PHa Bumiber of PHe

-
Lotk Eccilion Hebates Woadkrm Ecciation Hetulas HIgh Excistian Habeles

13

s

-
(5]

£
ST PR L I Y

»Clagn 1 = Chirid &

P : s 1
~ e
e LS * Chma 126

Lizg Diwrcifty i)
Loy iDensiy ing
Lo Density (0
- [

- o

=
i

=

- -4




Spectral diagnostics M

Dynamical age

Tayn = 890 (M0 Vo) yr

Low excitation

High excitation <t



lagnostics

Spectral d

Expansion velocity versus nebula mass
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Planetary Nebula
Luminosity function

Now extends over 10mag range
- faint end shape elucidated
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Planetary Nebula
Luminosity function

PNLF as a distance indicator
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Abundances M
Method

An empirical method of abundance determination, similar to that of Aller (1984) has been used.

It is the system which applies ionisation correction factors (ICFs) based on grids of photoionisation
models of nebulae as used by Kingshurgh & Barlow (19%4). The measured intensity ratios of the
lines emitted by the ions provide the abundance ratio. For example, the ratio OHY is derived by

[OI)*5007 fHS
J [GIII] [Te,nejﬂ H'S(TE:I

O++/H=

where /0N 7, e 15 the emission coefficient of the [ON1)5007A line which depends on 7, and n,

and { HR ( , is the emission coefficient of HR, which depends on T, The total oxygen abundance
relative to bydrogen is then found by adding all of its ions so that:

OH=0"fH*+0*/H*""ICF O

Aller L.H., 1224, Physics of Thermal & aseous Nebulae, wol 112, Astrophysics and Space Science Librany, 0. Reidel
Cardracht, Holland.
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Abundances

Type | PNe He /H > 0.10 and N*/O* > 0.25
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Abundances

MU plot for 37 LMC PRe from Dopita & Meatheringharm 1991, Apd. 377, 480
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Radial Velocities

The need for an accurate and comprehensive
LMC PN velocity study

Survey

Fenst 1986

Webster 1960

Smith & Weedman 1972
Meatheringham et al. 1988

Boreson & Licbert 1980
Vassilindis ot al 10062
Morgan & Parker 1993

This waork
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74" BAAD 494 /mm
747 MSO 140,504 /mm
36" CTIO
l-m, 2.3-m, 11.75 km/s
3.9-m AAT
2.5-m LCO 3.5A /pheel
2.3-m 5850 11.5 km /s
1L.2m UKST  1.34A /pixel

3.9.m AAT 114 /pixel
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PN kinematics within the LMC M
A PN radial velocity map of the central 25 deg“ of the LMC
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PN kinematics within the LMC

Comparison of PN and HI radial velocities
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PN kinematics within the LMC

Rotation curves for PNe and Hl
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