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RESUMEN

Presntamos un conjunto de imag eneso pticas e infrarrojas combinadas con
egectros de rendijja larga de mediana y alta disperso n de la Nebulosa Planetaria
(NP) del sur NGC5189 La compleja morfologa de eda NP esdesoncertante y
no hab a sido esudiada en detalle hasta ahora. Nuedra invedigacon revela la
preencia deun toroide den y fr o, en el infrarrojo, el cua probablemente geneo
uno de los dos uj os bipolaresvistos en elo pticoy podr a, mediante un proce de
interacco n, ser tamben regonsable de la apariencia retorcida del toroide optico.
Los egpectros de dta resluco n del MES-AAT muedran claramente la presncia de
nudos y edructuras | amentosas, as como tres burbujas en expanso n. Nuegros
hallazgos sugieren que NGC 5189 esuna NP cuadrupolar con varios conjuntos de
condensacionessimetricas en la cual la interacco n de uj os determino su compleja
morfolog a.

ABSTRACT

We preent a set of optical and infrared images combined with long-dlit,
medium and high dispersion spectra of the southemn planetary nebula (PN)
NGC 5189 The complex morphology of this PN is puzzling and has not beenstud-
ied in detailed so far. Our invedigation reveds the presenceof a new dens and
cad infrared torus (alongside the gptical one) which probably generated one d the
two optically seenbipolar out o ws and which might be reponsible for the twisted
appeaance of the optical torus via an interaction proces. The high-reslution
MES-AAT spectra clearly show the presnceof | amentary and knotty structures
as well as threeexpanding bubbles Our ndi ngs therefore sugged that NGC 5189
is a quadrupolar nebula with multiple sets of symmetrical condensations in which

the interaction of out o ws has determined its complex morphology.
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1. INTRODUCTION

NGC 5189 (PK 307-03 1, PN G307.2 034, He
2 94) belongsto a goup of bipolar planetary nebu-
laethat exhibit morethan onebipolar structure. Ex-
amplesof objectsin this classare NGC 2440 (Lo pez
et al. 1998, NGC 6302 (Meaurn et al. 2008,
NGC 6309 (Vazquezet al. 2008 NGC 1514 (Aryal,
Rajbahak, & Weinberger 2010 and NGC 6644(Hsia
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et a. 2010. Thes objects repreent particularly
intereging cases of study as they show morphologi-
cal signaturesof episodic massout o ws, most likely
emerging from a precesing source. Thistype of phe-
nomenan is recewving increasing att ention in the lit-
erature, and is found not to be redricted to PNe
with bipolar morphologies The point symmetric
IC 4634 (Guerrero et al. 2008 and the elliptical
Fleming 1 (PN G2905+07.9) (Lo pez, Medurn, &
Palmer 1993 are examplesof objectsthat have been
discussed under assumptions of episodic, symmetric
out ows with a precesing symmetry axis. In the
case of elliptical PNe, instead of multiple lobes one
nds twisted strings of ansae and condensations de-
lineaing the presumed precesion of the symmetry
axis. Thearetical models like those of Sdker & Livio
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TABLE 1

PHY SICAL PROPERTIES OF NGC 5189AND
ITSCENTRAL STAR

Property Value

Type PN 12, 1aP
Distance (kpc) 0.88°, 0.90%, 0.55%, 0.70", 0.54
c(H )Balmer 0.65%, 0.85
c(H )Radio 0.567, 1.83
S (5 GHz) (mJy) 455, 507

dgiam (99 14¢F, 1634 1082
Te([OI]) (10 K)  1.31 0.05%

Ne([SII]) (cm 3) 390 607, 200{900, 1000

Te (K) 135 10°

Stellar Type [WC 2], [WO 1] (O VI seq.)
log (L»=L ) 29 05

References: 2Kingsburgh & Barlow (1994), "Quireza,
Rocha-Pinto, & Maciel (2007), °Zhang (1995), “Tajitsu
& Tamura (1998), ®Phillips (2004), "Maciel & Kop-
pen (1994), Mendez (1991), "Miszalski et al. (2009),
"Polcaro et al. (1997), ! Tylenda et al. (2003), *Althaus
et al. (2010), 'Hua, Dopita, & Martinis (1998).

(1989 1994, based on close binary systems com-
binedwith a precesing systemic axis, desribe one d
the plausible scenaios under which such conditions
may occur. Theimplication of magnetic el dsshould
not be discarded as magnetohydrodynamic (MHD)
models auch as those by Garc a-Segura et al. (1999
were able to reproduce the collimated aut ows (or
jets) observed, by coupling magnetized winds and
stellar rotation.

Phillips & Reay (1983 have pointed aut the
intereding structure of NGC 5189 which they de-
scribe at r st sight as \highly chaotic". In their
electronographic narrow band imagesthey iderti ed
v e pairs of condensations or ansae (low-ionization
structuresfollowing Goncalves Corradi, & Mampaso
2001 symmetricaly distributed with regect to the
certral star (CS) at di erent position angles The
authors infer the occurrence of multiple mass loss
evertswith a change of orientation in timeto explain
the dbserved pattemn. And to accaunt for the pre-
cesing phenanenam, they sugged t he preenceof a
binary system (sheltering the precesing certral star)
with a few days period. To our knowledge no binary
companion has beendetected so far in NGC 5189

Reay, Atherton, & Taylor (1984 used awide el d
imaging Fabry-Perot system to adbtain a bidimen-
sional line prol e map of NGC 5189 By this mean
they derived the kinematics of two potential pairs
of ansae and their reailts indicate low to medium

velocities Indeed, the r st pair, which corregponds
to the smalled and closeg (t o the CS) condensa-
tions as de ned by Phillips & Reay (1983, is de-
scribed as an inner ring with an expansion velocity
of 253 km s ! (radially, from the CS). The radial
velocitiesof the secand more distant pair of ansae to
the CS following Phillips & Reay (1983 have been
derived as j 8 kms 1.

Degiteits dgni cant asymmetry, NGC 5189has
not been extensvely studied from a morphologi-
ca point of view; the main information colected
is gathered in Table 1. Also, in this paper we
present unpublished optical imaging data, medium-
and high relution spectra as well as newly ana-
lyzedinfrared imagesfrom the Midcourse Space Ex-
periment (MSX; Price et al. 2001 and the recen
Wide- eld Infrared Survey Explorer (WISE; Wright
et al. 2010 surveys. The combination of datasets
will help us to analyze in detail the morphological
structure of the PN.

2. OBSERVATIONS AND RESULTS
2.1. Optical Imaging

A set of imagesof NGC 5189was obtained at Las
Campanas Observatory (LCO, Chile) on the 1.0 m
Swope teleope in May 199Q with a Texas Instru-
ments (T1# 1) CCD detector. The e ective scae is
0.435 acsec/pixel corregponding to a nominal eld
of 5.8 square arcmin. The interference | ters were

certered m H 6563 ( ' 78 A), [OllI] 5007
( " 70 A), [SII] 6724( " 76 A) and Hell
4686 ( ' 70 A) with exposure times of 600 s

(H and [OIll]), 900 s and 1200 s, regectively.
The images presented in Figure 1, were trimmed
to 800 800 pixels and reducedwith the standard
ir af 4 methods.

The[Olll] frame (and to alesser extent t he Hell
one) in Figure 1 perfectly delineaesthe highly ex-
cited multiple out o ws indicating the complex mor-
phology, while the H +[NIl] and [SII] frames un-
derline the certral part and borders of NGC 5189
Figure 2 pre=rts the three likely out ows senin
NGC 5189 (well ill ustrated in the [O 111 ] image) and
numbered 1, 2, and 3, orientated & t he regective
position angles(PA) of 90 , 37 and 141 and there-
spective asciated pairs of cdlimated autlows A1{
A2, B1{B2 and C1{C2. The existenceof a fourth
out ow (numbered 4 m Figure 2) at PA 10 isles

4IRAF is distributed by the National Optical Astronomy
Observatory, which is operated by the Association of Univer-
sities for Research in Astronomy (AURA) under cooperative
agreement with the National Science Foundation.
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Fig. 1. Logarithmic scaleimages of NGC 5189in H + [N 1], [O 1], [SII]and Hell taken with the 1.0 m Swope telescope
at LCO. North isup and east is left in a eld of view of * 3% 3.

clear, as only the “polar' caps of the probable ejec-
tions are seen (D1 and D2). This case will be dis-
cussed later in the article. All the bipolar structures
are emerging from the same geametric certer related
to the certral star. The condensations or ansae de-
ned by Phillips & Reay (1983 which include the
opposite structuresnamed B1, B2, and C by Reay et
al. (1989 are clealy iderti ed in our images (and
particularly in the image ratio H (+[NI1I])/[O 1],
Figure 3) and coregpond to the tips of the axes 1
and 4 (A2, D1, and D2). The H (+[NHI]/[Olll]
frame, which tracesthe excitation conditions, also
shows that t he high excitation structuresare mainly
related to the certral toroidal-like belt and the auter
edges of NGC 5189 It is also intereding to notice
from theimageratioin Figure3thatthe[Olll ] emis-
sion is globally enclosed in this H +[NII] ‘neded
bubble' and seensto form a bipolar structure whose
waist is coincident with axis 4 and whose long axis
is coincident with axis 1. The [SIl] emisgon is dis-
tributedsimilarly tothat of H +[NII] and from Fig-
ure 3 (top and bott om right), it appeas that the
string of knots forming the auter edges(the goposite

north-weg and south-east rims), may in fact re ect
a discontinuity in the high excitation outer shell of
the PN. The poly-symmetric structure of NGC 5189
is clealy related to its dynamical ewlution. A sig-
nature of this dynamical proces are the dark lanes
well seenin between knots of the south-east outer
rim in the non-inverted H and [SIl] images

All imagesin Figure 1 clearly show the presnce
of a knotty certral toroidal structure with a ma-
jor axis sze of about 78%nd a PA of 62 . This
structure seens att er, tending more towards a disk
degription, with radial | aments emerging from its
outer border. This torus/disk seens also to be
dightly twisted. Seweral cdlimated cometary knots
are located in NGC 5189 and are well seenin Fig-
ure 4. Those knots sugged the interaction of the
stellar wind and photoionizing ux with the nebular
material.

2.2. IR imaging

The dust and molecular content of PNe has of-
ten beenused a a morphologica tracer in the in-
frared wavebands (eg., Phillips & Ramos-Larios
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Fig. 2. Location of out owsin the PN NGC 5189. The dashed line indicates a possible fourth gection axis.

2008 Resler et al. 201Q Ramos-Larios, Guerrero,
& Miranda 2009. We presnt Nea-, Mid-Infrared
(NIR and MIR) and H; images of NGC 5189 In
Figure 5 we show the D-band (14.65 m) image
of the MIR MSX as well as a composite image of
the data bands A, D, and E at t he regpective wave-
lenghs 828 m, 1465 m and 21.34 m. There-
spective ux esare 0.216Jy at 8.28 m, 1.029 Jy at
14.65 m, and 1.635Jy at 21.3 m, with regective
quality ux of 3, 2 and 1 (i.e, goaod, fair and limit;
Egan et al. 2003. The spatial resolution of ' 18°8 of
the Spaial Infrared Imaging Telexope, which gath-
ered the MSX data, allows us to distinguish a dusty
structure which is found to be coincident with the
torus and some parts of the auter borders of the PN
when compared to an optical image. From the MSX
data, mainly the D band, it is clear that t he dust is
not uniformly distributed, with more material in the
southern side o the toroid than in its northern side.
But this e ect could be due to the projection of the
toroid.

WISE images from the preliminary cata-
logue and image atlas, were retrieved from the
NASA/IPAC Infrared Science Archive (IRSA).
WISE isa NASA Explorer misson that surveysthe
ertire sky at wavelenghs of 3.4, 4.6, 12, and 22 m

(W1 through W4, repectively). An advantage of
WISE isits angular reslution, better than that of
MSX, with 6%4, 6°%, 6°% and 12°0 at 3.4, 4.6, 12, and
22 m regectively.

Figure 6 (top-left) shows a 3-cdor image of
NGC 5189using the 34 m (blue), 4.6 m (green)
and 12 m (red) [close to the MSX D band] where
we immediately notice a bright X-shaped structure
which also seens to display much fainter ansae.
The peculiar certral morphology is well seenat the
larged wavelenghs, i.e., in the W3 and W4 wave-
bands (12 and 22 m, where the derived magnitudes
are the brighted, with 5.7 mag and 2.0 mag regec-
tively), which allow us to measure an opening angle
of ' 59 betweenboth arms which also have nealy
the same lengh (' 70°°for the am A and ' 73%for
the am B). By comparing the WISE and optical
morphologieswe can appreciate the dusty nature of
NGC 5189 with the 12 m (and 22 m) emisson
perfectly covering the whole nebula and coinciding
with its optical edges While the am A is fully co-
incident with the optica torus, the am B doesnot
show any obvious optical counterpart, i.e., thereis
no other visible optical torus.

Finally, in order to egimate the distribution of
molecular material in NGC 5189 we have retrieved
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Fig. 3. Top: Imageratio using the H , [Olll] and [SII]

Iters and a closer view of the knots alignment in the bottom

right frame (zoom of top right frame). In each imageratio, black regions refer to high ratios, white regions refer to low
ratios. Bottom left: Highlighted contours of the high excitation zones (condensations) in the H /[Olll] image The
[O 11l ] emisdon is mainly concentrated inside the H +[N1l] nested bubble. Bottom right: Dark lanes which appear as
bright pathsin the inverted image The color gure can be viewed online.

the H and K¢ data from the 2VIASScatalogue and
followed the presription by Ramos-Larios, Kemp,
& Phillips (2009 to infer the H, distribution in the
nebula. Therewltant map is shown in Figure 6 (bot-
tom left and right) which we compare to the opti-
ca (H +[NII]) image. Therealtsindicatethat t he
molecular emisson is mainly concertratedin the op-
tica torus and there is some indication that H, is
also found in the nebula's edgesand particularly at
thelocations of the northern and southern cometary
knots. Thelatterisin agreenment with the molecular
H, content generlly found in thiskind of structures

2.3. Kinematics

Longslit spectra were obtained with the mod-
ular spectrometer on the 25-m du Pont telesope
at LCO in June 1990 The spectrometer was used
with its 2000mm camera combined with a CRAF
CCD 1024 1024 pixels, with 12 m/ pixel size. A
1200lined mm grating was usedto cover the spectral

rangefrom'  6290{6805A. Theinstrumental com-
bination yields a spectral resolution of * 2 FWHM in
pixels (linear dispersion of 0.479 A/ pixel) and a spa-
tial reolution along the dlit of 0.292 acsec/pixel. A
dit width of 1%°and 149°long was st. The spectra
were at-elded and wavelengh-calibrated aganst
sepaate exposuresof a quartz and nean arc, repec-
tively. Two exposureswere obtained, one d 1200s
along SE-NW axesand the aher one d 1000s, at
the same position angle PA=329 , but shifted 3&%
to the wed (Figure 7).

The medium reslution spectra allow usto visu-
ally distinguish variations in shape along each spec-
tral line and velocity pattems. With a spectral
dispersion of 0.479 A/ pixel over the spectral range
yielding a resolution of 21.8 km s !/ pixel, we were
abletoegimatetheradial velocitiesalong NGC 5189
atthetwo dlitspositions usngthebright [N 1] 6583
line, adopting a red wavelengh |5, = 6583454 A.
The accuracy on the wavelengh calibration is about
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Fig. 4. Image of NGC 5189 processed with PixInsight underlining with unprecedented depth the detailed structures of
the PN. The northern and southern caps (left and right bottom panels respectively) are maily composed of cometary
knots. Credit: Juan Conegjero with original raw data from the Gemini Science Archive (H : orange, [OIll]: blue and
[SI1]: red). The color gure can be viewed online.

Fig. 5. From left to right (north is on the top and east on the left): (i) MSX 3.5 arcmin? IR image and contours of
NGC 5189in D band (14.65 m). (ii) Contours of the MSX Band D emisson overlaid on an optical image of NGC 5189.
The IR emisgon matches the toroidal structure around the central star. (iii) Composte image of threeMSX bands (A:
red, D: green, and E: blue). The color gure can be viewed online.

4 km s 1. Asnone o the dits pass through the this information was provided through our high res
location of the certral star of the nebula, we can- olution spectroscopy data (seebelow) which yielded
not directly edimatethe systemic velocity. However, a systemic velocity Vi of 133 1km s . Fig-
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Fig. 6. Infrared imaging analysis of NGC 5189. Top left and right: Composte image of NGC 5189 using the 3.4 m
(blue), 4.6 m (green) and 12 m (red) and highlighting the central X-shaped structure. The contours of the 12 m
emisgon are overlaid on aH +[NII] imagein the next image Bottom left and right: H, map of NGC 5189 obtained
with the 2MASSH and K broad bands. The contours overlaid on a H +[NIl] indicate that the main optical torusis
also emitting in molecular hydrogen. Other external structures such asthe cometary knots and some parts of the edges

are also emitting in this band. The color

ure 7 shows the velocitiesat di erent points of the
PN and although we only have the velocity patt ern
along the two dlits, we can give an overall de<ription
of the kinematics considering NGC 5189 & a large
buttery -type (underlined by the external contours).
Indeed,in accadance with Figure 7 it t herefore ap-
peasthat globally the northern part of the \optical"
torusisblue-shifted (with negative valuesof 20 and

25 km s 1) while the southemn part is red-shifted
(with mainly the positive velocity +33 km s 1), giv-
ing us the arientation of inclination (Figure 8). And
as one would expect (by a pure geametrical e ect
in an expanding axisymmetric nebula), the southern
lobe of the buttery envelope, is mainly blue shifted
(Figure 7 indicates mainly negative velocities down
to 44 km s 1), while its northem counterpart is

gure can be viewed online.

red shifted (with a majority of positive valuesup to
+53km s 1). Thelarge scale kinematics of the neb-
ulaisin agreenmen with thereaultsobtained by Reay
et al. 1989.

In addition to the LCO spectralong-dlit high res
olution spectra, better suited for kinematic work,
were obtained with the Mancheger Echelle Spec-
trometer (MES; Meaurn et al. 1984 on the
3.9 m Anglo-Australian telescope (AAT). The doser-
vations, performed an 1997April 14with a Tektronix
CCD with 1024 1024rows of 24 m square pixels,
were obtainedwith a 100A wide | ter containing H
and the [NII] 6548 6584 A emisdson lines The
spectral dispersion of ' 0.05 A/ pixel over the spec-
tral range yielded a reslution of 11 km s !/ pixel
through a dlit of width 150 m. The total dlit cov-
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Fig. 7. Radial velocities along the LCO dlits relative to the systemic velocity, with an accuracy of ' 4 km s

erage is composed o 3 exposuresof 1200s each, all
at position angle PA=61 , and at opposite locations
regpective to the certral star and the torus long axis
(Figure 9). The CCD was binned by two in the
spatial direction, giving 512 0:32% pixel. Thes
spectra are available in the SPM Kinematic Cata-
logue of Galactic Planetary Nekulae® (Lo pez et al.
2012. The structure of the line prol es preened
in Figure 10, is outstanding and re ects the highly
| amentary and knotty structure of NGC 5189 Sim-
ilarly to the LCO spectra, the di erent velocities
obtained with the MES spectra were derived using
the bright [NII] 6584 A emisdon line. We iden-
tied a systemic velocity Vigs of 133 1kms !
(Vhet = 6:8 1kms 1) whichiscomparabletothe
velocity derived by Sdneider et al. (1983 within
their error bar.

We also abtained the following maximum expan-
sion velocities V = 35km s ! in the north-wed
lobe (slit @), V = 33km s !inthecertral regon
(slit by and V = 44km s ! in the south-east lobe
(dlit ¢). Interegingly, thes velocities do not show
extreme values as would sugged t he complex mor-

phology.

Shttp://kincatpn.astrosen.unam.mx

1

TABLE 2

VELOCITY POINTS FROM THE AAT-MES
SPECTRAL DATA?®

Slit A Vigr Slit B Visr Slit C Vier

Al +27 Bl +32 C1 28
A2 +40 B1' 34 C2 27
A2 26 B2 20 cz +13
AA +11 B2' +27 CA 35
AB 5 BA 12 CB 46
AB' +14 BB 13 CcC 10
AC +52

AD +26

&Calculated with a LSR corrected systemic veloc-
ity of 133 km s ! and the spectral emisson line
[NII] 6583454 A. The aror on the measurement is
"1kms L

Thedatapointswith (") indicate a zone of expansion and
correspond to the velocities measured using the faintest
part of this expansion.

The MES-AAT spectra are positioned at ' 92
with regpect to those of the LCO and provide the
same global kinematic information related to the
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Fig. 8. Global kinemetical evolution of NGC 5189 based on the velocity measurements from the LCO and MES spectra.
The blue components are blue-shifted and the red ones are red-shifted. The \m odel" was realized using the morpho-

kinematical tool Shape (Ste en & Lopez 2006). T he color

ewvolution of the main structures asit can be seenin
Figure 8. Figure 9 presens the detailed kinematics
of several zoneswithin NGC 5189(cf. Table2). The
velocities of the structures belonging to the certral
torus at opposite sides (points BA and BB) ewolve
at pretty much the same rate with relative Vig val-
uesof 12 and 13km s ! repectively, similar to
the systemic velocity. The torus is moving homoge-
neausly towards usand therefore would not have the
\warped" characteristics where one would expect to
see an equally strong red-shifted side. The higher
velocities at t he expanding points B1 (+32 km s !
and 34kms ')andB2( 20kms !, +27kms 1)
could be the reault of the dynamic motions of struc-
tures which come across the torus. The cometary
knotsin the northem and southern parts of the neb-
ulae (points AA and CC regectively aligned with
axis 4 in Figure 2) show roughly the same velocities
with +11 and 10km s ! regectively. Finally, the
zonesof NGC 5189located on the [N I1] rich butter-
y edges (see Figure 3 top-left) have been studied
(points CA, CB and C1 on the south-east and A1,

gure can be viewed online.

AC and AD on the north-wed) and they globally
show the same larger velocities Thus, the mean ve-
locity of the components of the \southern lobe" is
" 36 km s ! while the mean velocity of the com-
ponerts of the \northern lobe" is' +35km s 1.

3. DISCUSSION AND CONCLUSION

A detailed study of the seeningly complex struc-
ture of NGC 5189hasreveded apoly-polar morphol-
ogy. The main ndi ngs are discussed below.

Thiswork highlightsthe presnceof a newdens
and cad infrared torus whose coincidencewith
the waist seenin the axis4 in Figure 2 indicates
that it gave birth to a bipolar out ow which
coincideswith the neged bubble of [O 11l ] emis-
sion. The interaction of this newly discovered
IR torus and the gptical one (which are related
to the same geametric certer) might explain the
warped morphology of the latter. The twisted
torus hypotheds is ruled aut by the kinematic
measuremerts.
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Fig. 9. AAT-MESslit postions superimposed on a5 5° composte GMOS image (H- : orange, [O 1l ]: blue and [S1I]:

red) from the Gemini South Observatory. North isup, east isleft. The white dotsindicate the areaswhere were derived
the LSR corrected velocities: with A1, A2, B1, B2, C1 and C2 roughly corresponding to coinciding zones between the

LCO and MES slits and the remaining points indicating the velocities of structures of interest, such as the cometary

The MES-AAT spectra indicate the presenceof

| amentary and knotty structuresas well asthe
expansion of three bubbles with the following
velocities vV = 35km s ! in the north-weg
lobe (slit a), V = 33kms !inthecertral re-
gion (slit b) and V = 44km's ! in the south-
east lobe (dlit c).

The high resolution spectroscopy data also show
that the larged velocities are found at both
extremes of the nebula with 35km s ! and

46 km s ! for the points CA and CB regec-
tively on the eastern side o the PN (Figure 9),
and +26 km s ! and +52 km s ? for the gppo-
site points AD and AC on thewedern side. The
similar velocities of the diametrically opposed

knots (cf. text and Table 2). The yellow star shows the central star location. The color gure can be viewed online.

structuresnamed AA and CC (+11kms ! and
10km s 1) seemto indicate that both are re-
lated.

We therefore sugges that NGC 5189 is druc-
tured dong two symmetry axis each of them com-
posed d atorusassociatedto abipolar out ow. This
coregonds to the IR torus combined to the [O 1]
bipolar emisson which enclosesthe aut o ws B1{B2,
C1{C2 and part of A1{A2 (seeFigures2 and 4); and
the optica torus combined to the bright outer | a-
mentary/ knotty buttery structure whose contours
are well seenin the H /[O1ll] image ratio in Fig-
ure 3. Any other lobes would be the reailt of the
expansion or dynamica motions of the existing neb-
ular material in low-densty or empty spaces
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Fig. 10. AAT-MES[NI1I] 6583454 A dlit details underlying the lamentary structure of NGC 5189.

The combination of the imaging and spectro-
scopic data alowed us to make a r st step in dis-
entangling and (re-)de ning the exact morphology
of NGC 5189 Indeed, the \chaotic" aspect of
NGC 5189is the consequenceof the encaunter be-
tween two sets of bipolar out ows. The boundary
betweenthe di erent out ows is, however, not well
determined with our kinematic data, although we
can seeit in the morphology, nor isthe proces lead-
ing to such ewolution of the planetary nebula. We
therefore need a more complete kinematica map-
ping (eg., to derive the inclination angles and the
kinematical agesof each structureg to have a better
understanding of the formation of NGC 5189
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