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« The AGB phase starts
when the star has

ceased the core helium

burning phase. Then
double-shell burning
takes place. The star
reaches its maximum
mass-loss rate (up to
104 M_/yr) when it
enters the so-called
‘thermal pulse
phase’ (TP-phase).
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Post=-AGS

« The post-AGB/ Proto-
Planetary Nebula stage
starts at the end of the
‘thermal pulse
phase’ (TP-phase)
where a 'fast wind'
develops and stop at
the ionisation of the
nebula.
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Evolution of a low mass star

Planetary nebula

* Change of
geometry
somewhere
between the
tip of the
AGB and the
PN stage

Log (Tetf)

Adapted from Lattanzio & Boothroyd (1997) (evolution of a 1 Solar mass star)



OH231.8+4.2

Prototype Bipolar Planetary Nebula
(Rotten-Eqgqg / Calabash Nebula / IRAS 07399-1435)

. Intermediate-mass evolved star (>3M,)

TiO band detected towards central region = type M9 (Cohen
1981) & total molecular mass of 0.5-1 M

. distance: ~1.5 kpc (located in the open cluster M46 -
Jura & Morris 1985)

- outflow strongly bipolar titled 40° to the plane of
sight (Kastner et al. 1992 )

Bubble and shocked region detected within it (bujarrabal et
al. 2002)



OH231.8+4.2

Prototype Bipolar Planetary Nebula
(Rotten-Eqgqg / Calabash Nebula / IRAS 07399-1435)

« Possible binary system (Sanchez-Contreras et al. 2004)

- V

star

=435 km/s (from CO)

. AV,,,=100 km/s & AV_,=200 km/s (300 km/s
deprojected)

« Observed with the VLA in 1988 where a torus/disk-
like structure + outflow material were detected in
OH (zZijistra et al. 2001)



e Near-infrared
adaptive optics
Images taken
with the camera
NACO on the
VLT in March
2004

Outflow

Blob 2
the outflow is

clearly seen

The central
region is still Outflow
obscured and

consists of

E)Ballgitl)ﬁsy) cloud (a) N2.12 | 1 arcsec

(Matsuura et al. 2006)




e The L'band (i.e.,
at 3.80 um) image

the outflow is
much fainter

+ The central
region revealed

a source
(unresolved in the

NACO image)
with a diameter

~30-40mas
(MIDI OB4
observations)

Central Core

()

(b) L-band

(Matsuura et al. 2006)



« Measurements
only with
baselines ~
perpendicular to
the bipolar lobes

Central Core

|

()

« Dusty structure
size determined
in just one OB4

direction
(b) L-band

(Matsuura et al. 2006)



New
observations
with MIDI (PI:
Eric Lagadec)
with 4 new

baselines along
the poles

OB1

OB4

(b) L-band

Central Core

()



Gaussian fit of
the visibilities

Along the poles:
Dg,m~ 22-23 Mas
(33 AU @ 1.5kpc)

Equatorial plane:
2, ~ 30 mas

8um

(45 AU @ 1.5kpc)

mas

& @,,,, ~ 40 mas

!

Not a disc but
rather a flattened
shell (Lagadec et al.
2007, submitted)
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MERLIN | Stokes Spectrum
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Flux {Jy)

MERLIN | Stokes Spectrum

OH Z21+4.2 at 1€& /7 MHz=

MERLIN the Z25.04.2005%

« Extended

- emission

- confirmed by
single dish
 observations
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OH-maser
velocity map,
aligned with the
L’-band ISAAC
contour image.

Shows a clear
velocity
gradient along
the disk/torus
like shape:

“bluest”
emission being
located In the
north

while

“reddest”
being located in

the south

mmmmmmm




OHZ231.4.2 at 1667 MHz
I

Maser spot ~| = ""."""_
distribution - -
Maser spot > |
distribution i 1

criteria:

3 consecutive
channels

Relative Declination (milliarcses)

1667 MHz maser _,.
component in
Stokes | = 30
P - 1R

—0.3 velocity scale {km/s) 52.C
_4'0{}'5' | | | | | | | | | | | | | | |

4000 2000 0 — 2000 —4000
Felative Right Ascension {milligresec)




OHZ231.4.2 at 1667 MHz
I

I = VLA ! |

OH231.8+4.2 1667 MHz VLA  gor—T—T—T
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OHZ231.4.2 at 1667 MHz
I
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, “Older

envelop

The blue
disk/torus
like

structure %/ -
observed J
in OH

flattened
dusty shell

The disk/torus VAN N
possibly delineates

the 'brim' interfacing
the old AGB wind and
the outflow

slow” AGB

“fast” outflow



sSummary

The VLTI observation showed the presence of a

flattened dusty shell at the centre of the
system

1667 MHz emission detected by MERLIN
delineates accurately the disc/torus
structure possible 'brim' interfacing the old
AGB wind and the outfilow

A Clear gradient in the velocity field is seen

The polarimetric structure attests to a well-
organized magnetic field “flaring out” in
the outflow direction




