Investigation of Prebiotic Molecules

Using O(*D) Insertion Reactions
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Complex Chemistry in the ISM

H,0+hv —— OH+H
—— H,+0

CH,OH+hv — CH,;+ OH
— CH;O0+H
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H,0O, CO, CH;0H,

NH; + hv ——— NH,+H NH;, H,CO Ice mantle

Charnley, 2001
Garrod, Widicus Weaver, & Herbst, 2008
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Complex Chemistry in the ISM
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Experimental Design for O(D)
Insertion Reactions

Gas Mixture: 92% Ar & O,,
<1% O3, ~8% precursor l

Delay Generator
1:2:3:4:5:6

Pulsed Y

— Pulse Driver

— Oscilloscope
Valve D

Bolometer -T

Multiplier

Synthesizer

50GHz-1.2 THz
6 mm — 250 um

250 kHz — 50 GHz
1.2 km -6 mm

Cohen et al. Chem. Phys. Lett. 1989
Schuttenmaer et al. Science 1990
Duffy Rev. Sci. Instr. 2005



Experimental Design for O('D)




Experimental Design for O(D)
Insertion Reactions
CH, + O, + Ar

. o

General Valve

Fused silica capillary

hv
- | |O('D))
d o
Expansion

Similar to those used by Marsha Lester and coworkers



RFI from Laser Pulse O, Signal Depletion
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Intentsity (arb.)
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CH;NH, +O('D) CCSD(T)//MP2/aug-cc-pVTZ
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-95.5 kcal mol™
aminomethyl
n-methyl ether
hydroxylamine -108 kcal mol!
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aminomethanol
-152 kcal mol!

Reaction Progress
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Intensity (arb.)

140838.0 140839.0 140840.0 140841.0
Fre

7
o]
—
©
~
=
(7]
c
[)
-
=

-1.0

166849 166850 166851 166852 166853 166854




Investlgate production mechanlsm SRR
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