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All bipolars are unique
N. Soker

Soker, 2002, MNRAS 330, 481
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But:

Some are more unique than others
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Red Rectangle = Red Rectangle = Blue CircleBlue Circle

23.5"

HST- F467M

scattered light

no direct starlight

resolved center

 Cohen et al., 2003, in prep
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Red Rectangle = Red RectangleRed Rectangle = Red Rectangle

23.5"

HST- FM622W

ERE emission

Photoluminescence on
silicon nanoparticles ?

RR is no reflection 
nebula

Cohen et al., 2003, in prep
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SED: IR- sourceSED: IR- source

L(IR) >> L(optical- UV)

Teff = 7500 K
log(g) = 0.8
m(v) = 8.8
E(B- V) = 0.3

PAH Silicates

Dereddened broadband fluxes

Van Winckel, 2001, AP&SS 275, 159
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Central star: BinaryCentral star: Binary
Orbital per iod: 319 days
e = 0.38
F(M) = 0.052 solar  mass
A sin(i) = 0.34

radial velocities in scattered light

grey photometr ic var iability

faintest at conjunction when nearest
to us.

Van Winckel et al, 1995, A&A 293, L25; Waelkens et al., 1996, A&A 314, L17
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EREERE

exceptionally bright

emission complexes

electronic transitions
of gas phase molecule

narrow DIB association

complex CS chemistry

Van Winckel et al., 2002, A&A 390, 147;   Glinsky et al., 2002, MNRAS 332, L17
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Central star: DepletionCentral star: Depletion

Teff=7500 K
log(g) = 0.8
[Fe/H] = - 3.3
[el/H] ~ condensation Temp.

Zn
S

Fe

CN

Ca

Si
Mg

O

Waelkens et al., 1992, A&A 256, L15;  Waelkens et al., 1996, A&A314, L17
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Circumstellar chemistryCircumstellar chemistry

*  CO cameron bands in UV 
    (dissociation of CO2)
*  OH bands in UV
* CH+ emission in optical
*  ERE broad emission
*  emission complexes on ERE (DIB)
*  very strong PAH emission in IR
*  gas phase CO2 in absorption in IR
*  crystalline silicates in IR
*  large CS grains
*  small HII region ([NII], cm emission) CO2

CH+

Russell et al., 1978; Schmidt et al., 1980;
Warren- Smith et al., 1981;  Sitko 1983;  Sarre 1991;
Scarott et al., 1992; Balm et al., 1992; Sarre et al., 1995; 
Gliski et al., 1996;Jura et al., 1997; Waters et al., 1998
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Nebular structureNebular structure
Vortices

discrete mass loss events

 time scale ~ 70 yr  to 2000 yr

Cohen et al., 2003, in prep
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Nebular structureNebular structure

0.19 pc (d=710 pc)

7 km/s outflow (from CO)
dynamical age: 14 000 years

100 km/s gas in system
Cohen et al., 2003, in prep

Há coronographic image
Nebula : C- rich (PAH, ERE)
Central disk: O- rich
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ModellingModelling

Icke, 2003, ASP conf. 209, in press

Intermittend mass loss focused by oblique shock
gradual widening of opening angle
intersecting shocks at symmetry axis

Red: density
Green: pressure
Blue: absolute velocity
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ModellingModelling

Men'shchikov et al., 2002, A&A 393,867

Speckle images : very similar  from 0.64 to 3.3 micron 
small HI I  region from He WD
very large particles in the torus
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ConclusionConclusion

The Red Rectangle (HD 44179) is unique


