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Overview

AGB-stars and their circumstellar envelopes (CSE)

The carbon star IRC+10216
Carbon chemistry

The JVLA survey of IRC+10216
Results & future work
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The carbon star IRC+10216

* Prototypical carbon-rich AGB-star a.k.a. CW Leo

* Cool and luminous: ~2700 K, ~10 000 L,

* Pulsation period: ~630 days

* Nearby: ~130 pc

* High mass-loss rate: 2x10° M, yr™!

* Mass estimate: ~1-2 M, Molecule Abundance relative 0 H,  Reference
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Carbon Chemistry

* most abundant molecules after H» in carbon-rich CSE:
CO (8 X 10_4), C2H2 (8 X 10_5), HCN (4 X 10_5) Fonfria et al. 2008

Hydrocarbons Negative lons

C:H,+hv - C:H+H CoH+e - CH + hv

CCH+hv—->Co+H CH+H->CHx+e
Cyanopolyynes

CH +CGH » CiH + H HCN +hv -» CN+H

CiHz +hv - C:H + H CN + CoH, — HC3N + H

CH+CH-CH+H CsN + CoH, — HCsN + H

CH +C > CH+H HCN + C;H —» HC:N + H

* cover many transitions of key molecules around carbon stars
* improve general carbon chemistry network, also nitrogen chemistry
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The JVLA survey of IRC+10216

» Jansky Very Large Array, New Mexico, USA

* Interferometer: 27 antennas (25m)
*» New receivers, new correlator

* Spectral and imaging survey of IRC+10216
in 2011 and 2013 (Mark Claussen, NRAO)

* Large coverage: 18 - 50 GHz
* Large bandwidth: 2 GHz

* ~5]1 hrs

* Unprecedented detail:

» Resolution: ~1 arcsec
* Sensitivity: ~1 m]y
* Data reduction with CASA =

* Line identification | |
Denise Keller 10 Bad Honnef, 17 July 2014




JVLA spectrum of IRC+10216
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The JVLA survey of IRC+10216
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The JVLA survey of IRC+10216
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The JVLA survey of IRC+10216
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Future Work

Calibrate whole survey, imaging synthesis of all spectral lines
* Complementary observations (APEX, ALMA, PdBI, Herschel)
* Large sample of carbon stars = e.g. Elvire De Beck

* Compare to oxygen-rich stars = e.g. Tomasz Kaminski

Radiative transfer models (RATRAN)
= Improve knowledge of morphology and chemistry

= Abundances, nucleosynthesis
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