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¢ Giant Branch (AGB) Stars
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What makes AGB stars and their winds important to Galaxies?

Low-mass stars High-mass stars

‘ .
- =
L3

Mid-sized star .
The Sun Massive star

Protostar Spica
V1647 erqnls Red supergiant

# Red « 4 g Beielgelse,

dwarf ‘Star-form'ng
. Proxima - nebula
- Centauri Eagle Nebula

Red giant
« Arcturus

Blué dwarf

3

Planetary  _ = N
nebula i Neutron star g

Dumbbell White LGM-1 pulsar A
Nebula - dwarf , , . /]ﬂ -
Sirius B (?\I/?a(j!; ‘ (remnaret Crab. Nebula)

Black hole
Cygnus X-1

http://imagine.gsfc.nasa.gov/teachers/lessons/xray_spectra/images/life_cycles.jpg by NASA's Goddard Space Flight Center.



Long overdue need for a study of nearby AGB stars|

* The Herschel Mass-loss of Evolved StarS (MESS) survey - extended
emission of nearby AGB stars - radii ~1"-2" at 70 um and 160 pm
(Cox et al., 2012) using PACS.

NML Tau 2 : NML Tau

e Most sub-mm observations of AGB stars - limited to central
position pointings - lack spatial information.

* JCMT can overcome this - low resolution large scale maps.

» SCUBA2: Study thermal dust component of the stellar winds.
850 um beam size — 13"
450 um beam size — 7.9”

» Combined with PACS maps - derive dust mass loss histories.

Herchel MESS observations. Left: PACS 70 pum,
Right: PACS 160 pm (right). Coxetal., 2012.



~ for ICMT - SCUBA2 observations

MESS survey

arby sources (within 500 pc)
olved - study dust mass loss and circumstellar envelope structure
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1st mass loss rates

naps using PACS at 70 pm and 160 pm.

al dust emission maps at 450 pm and 850 pm.

PACS 160um
(1pix = 3.2 arcsec)
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st mass loss

aps using PACS at 7o um and 160 pm.

\ermal dust emission maps at 450 pm and 850 pm.

PACS 16opum SCUBA2 450 um
(1pix = 3.2 arcsec) (1pix = 2 arcsec)



A ol vations at 870 um of several southern AGE
ions up to FWHM of ~207-25’ (Ladjal et al., 2010).

ngths to SCUBA2 - good comparison.
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to the SCUBA 2 observations.
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log(Surface Brightness (m)y/arcsec?))
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C BA > data at each radial point with modified blackbody using em
ckey et al., 2012). X

°n dent Dust Temperature (T,,,), Spectral Index of the Dust Er

Column Densities (Pg,,) profiles (Gordon et al., 2010 methods "‘

st mass-loss history, and detect any changes in physical properties ¢ ‘
n radius (hence time).
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O 3-2 observations — Gas mass loss rates

N :éfrby Evolved Star Survey — NESS
R

_ this study to a volume limited (300 pc) sa
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: i"telescope data
[ - SCUB2 and HARP - S17A + 17BL

Starlink GAIA::Skycat GaiaTempCollapsel.sdf
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Dec (J2000)

Further Studies
3) U Hya detached shell — proposal in prep for JCMT cycle 18A

« SCUBA2 - Dust properties: composition, grain cross section limits
« HARP CO 3-2 - Wind velocities (data cube and merged peak CO peak - slow winds)
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Blue circle - inner 3’ radius of SCUBA-2 daisy map
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e extended emission in a sample of 15 AGB stars usin.
(450 pm and 850 um) and Herschel PACS (70 um and 160
1tions.

ons at 30 detection for SCUBA2 850 pm observed upto ~80 ”‘”T ;

<V ithin the extended region up to ~56% for SCUBA2 850 and ~60%
\CS.

!

 SEDs at each individual radial point and deriving radially
t dust temperature, mass and beta profiles.

dust mass-loss history, and detect any changes i in physi
of dust as a function radius. B
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