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From Star to Cloud
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molecules

Protoplanetary Disks HST - WFPC2

Orion Nebula

PRC95-45b - ST Scl OPO - November 20, 1995
M. J. McCaughrean (MPIA), C. R. O'Dell (Rice University), NASA




Gaseous Interstellar Molecules
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A Core In Orion
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IR Absorption Spectrum through Cold
Dense Cloud Core
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Highlights of Cold Phase Chemistry

* lon-molecule gas-phase chemistry leading
to exotic and unsaturated (H-poor
species); these reactions have no
activation energy and can occur at 10 K.
lonization Is caused by cosmic rays.

« Surface chemistry leading to H, and ices,
including water and methanol (H-rich).

e Large models can simulate chemistry
successfully.




Protostellar Chemistry

100-300 K
desorption Saturated organic
10 K \ molecules such
~ surface as ethers, esters,
Cold phase chemistry of @lcohols
+accretion + larger
surface reactants
chemistry

Models are incomplete.



ALMA: Higher spatial resolution & intensity



CONCLUSIONS

The chemistry of the interstellar medium is a
precursor of terrestrial chemistry.

The exotic chemistry of cold cores is well
understood.

The formation of saturated organic molecules in
protostellar regions is not well understood.

New telescopes such as ALMA will detect
complex molecules on small spatial scales!






Low resolution
IR spectra:
PAH’s found
near sources
of visible and
UV radiation.

PAH'’s are
probably formed
In C-rich stellar
atmospheres and
blown out into
clouds.
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The Formation of a Single Solar-mass Star
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Vertical Distribution
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