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S10 masers
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S10 masers
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Protoplanetary Nebulae (PPNe)
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HC,N in CRL 618

« C-rich

. linear molecule: equally spaced rotational transitions
2B=9GHz

e 2 lines in 1mm-window
2 lines in 3 mm-window

. good tracer for SEE because of many low-lying
vibrational states, which can be populated in LTE
regime

1



CRL 618: Optical image + structure of
molecular outflows




PPNe - Model

. CRL 618
- Input

. Temperature structure in slowly expanding
envelope (SEE)

« Number density of HC;N
- Output

« Spectrum

 Column density of HC;N
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Protoplanetary Nebulae (PPNe)
comparing CRL 2688, CRL 618 and NGC 7027
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Comparing CRL 2688, CRL 618
and NGC 7027

HC,N (11-10) HC,N (12-11) HCgN (26-25) HCyN (27-26)
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Comparing CRL 2688 & CRL 618
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AGB stars

Mam-sequence mass (M -
. outflow i ' ;
| |

. dense, molecular e
. low velocities (< 30kms1) '
. Mdot up to 10> M__,/yr

Ciings

HL'[un‘m Supergiants
« many molecular lines to probe
structure and dynamics AGE stars
Sources under study i )

. X Cyg —— C-rich Miras S— .. i




