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The Earth is mostly made of silicates
(sand/glass) -- Silicon and Oxygen

where did our planet come from?
Other talks In this session.
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: The beglnmngs of

- _organic Chemlstry

. “;-.-_and water formatlc)n '
1N space



Before Sta'r B “'t'h

. 20+ years of mm-wave B211 213 '
~ observations pr,obm’g o
Iarger scales G AR

Chemlstry dorﬁlnated by
-~ gas phase'CO |

- SJmpIe |Ces H20; CO
-~ COg, CHsOH '

* Knowledge of chemistry * - Lo e
allows for targeted study. Hacar et aI 2012 A&A 554 55
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A Orgamc;s in Space
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* ALIVIATSHIIlumInatng the origins or (pre-bietic?): .
OrganIcCs In space .
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Jargensen et al. 2012, Apd, 757, L4
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Organlcs and water , 5
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: Wat'er;&'th.e' |
Early stages of
star blrth

* ALMA can. detect
water on smaII

scales & 100 AU)

- Early deteotlons
water vapor

" abundance is
<10“*-- wateris

’ -

_ Persson et al. 2013, A&A, 549, L3
mostly as ice Persson+ 2012, A&A, 541, A31

Taquet+ 2013, A&A, 768, L29
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ALMA the flrst Snowlme |mage,j

L) et al.2013s SClence 341 630,

Continuum

_ ' CO detected - but emits from surfacé not midplane

* N2H™ traces gas where CO is frozen (CO ié a major
destroyer)

* |nside midplane CO snow line, N2H" is destroyed
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s ALMA is now traplng the startlng ‘matenals &7

 from thelr mterstellar source and probe

subsequent alteration in the planet formlng
"disk: .

. Its developjng legacy will mform us about our -
own origins from thelinitial S|mple organics and

* water that were created before our planet was
born.



