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Origins of Complex Molecules
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Origins of Complex Molecules

Solid: CO+H > HCO+H > H,CO +H - CH,0 +H - CH,OH
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Birthplace of low-mass stars
(M <afew Mg)
Dense (10*- 10° cm3) & cold (< 10K
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No indication in kinematics of collapse
“Early-time” molecules (CCS, etc.) peak on core
“Late-time” molecules (NH,, N,H*) very weak
Weak deuteration (chemically young)
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(%) Li521E COM Line Survey
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Arizona Radio Observatory (ARO) 12m dish
COM Line Survey
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(ﬁ) L1521E COM Line Survey

Estimating true column density from source size:
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Estimating true column density from source size:
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Organics Prevalent in Li521E!
What about in a more representative sample of cores?

Sc1belh et al in Prep'




Survey of Starless and
Prestellar Cores in Taurus
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84 GHz CH;CHO 2-1 transition (E,, = 5 K) detected in 6 of the 21
cores for which the 96 GHz CH;CHO 5-4 transition was detected in
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£ 7\ Constraining Column
- Densities and Abundances

CHsCHO: CTEX Method
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Constraining Column

=/ Densities and Abundances

CHsCHO: CTEX Method CHBOH: RADEX Method
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Constraining Column

=/ Densities and Abundances
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Methanol Abundances
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CH,OH Integrated Intensity Contours

CH,OH detected at
se 2 low as A, ~ 3-4 mag!

et

B213-2

| B213-1
- b
e _-:-":: > 9.122 km/s
= 3 6.817 km/s

15 X 15 arcmin boxes, ~80” beam
0.2 K km/s contour levels RA (J2000)

b (J2000)

DEC (J2000)

170%0(

1(J2000) Extinction Map: Schmalzl et al. 2010

Uncovering velocity
structure in CH,OH which
is tracing large-scale

motions
Scibelli et al.,

submitted to Ap]




CH,OH Integrated Intensity Contours

CH,OH detected at
se 2 low as A, ~ 3-4 mag!
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CH,OH Intensity
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Deuterated Methanol:
Survey of Bio Region

75 % Detection Rate!
Deuteration fraction on
average ~ 10% for
reasonable excitation
temperatures (> 4K)
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Lines Targeted (simultaneously):

Vinyl Cyanide: CH,CHCN 8 ;- 7, (75.6 GHz)
Vinyl Cyanide: CH,CHCN 8, ¢~ 7,. (73.98 GHz)
Ethyl Cyanide: CH,CH,CN 8 ¢ -7, (73.35 GHz)
Methyl Cyanide: CH,CN 4, - 3, (73.59 GHz)




Important Takeaways

The COMs acetaldehyde, dimethyl Ether and vinyl Cyanide have
been detected in young core Li521E!

We have observed methanol in 100% of the 31 Taurus cores targeted
and acetaldehyde in 68%!

< One of the first survey’s to target a large, homogenous sample of cores,
warranting a robust comparison between cores of similar environmental
conditions

Abundance measurements of COMs will provide constraints for
astrochemical models

Complex Organics are forming early and often in
prestellar cores!
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