Activation of Two Weak IR Fundamentals of Solid
Methane: The Importance of Amorphous Ices
Reggie L. Hudson, Perry A. Gerakines, and Mark Loeffler

Astrochemistry Laboratory
NASA Goddard Space Flight Center
Greenbelt, Maryland

ACS National Meeting, August 18, 2015

Molecular Abundances

Measure band intensities
BUT still need

lab spectra for comparison.

Optical Constants and Band Strengths
of lces —v. 4

HCN  NC-CN HCC-CN
CH,CN  CH4CH,CN

" Kerberos

Charan

CH, C,H, C,Hy CH,

Hudson, Gerakines, & Loeffler, PCCP, 2015
Gerakines & Hudson, ApJL, 2015

Hudson et al., Icarus, 2014a and 2014b
Moore, Hudson et al., ApJS, 2010

radiation chemistry
thermal chemistry

photochemistry

reference spectra
IR band strengths
optical constants

refractive indices

ice densities

11/8/2016

Want to convert band area into # ice molecules

n and k

(optical constants)

band

In(10) [(Abs) dv

T
And then apply N, column density = ——
A

The Phase Problem
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IR Selection Rules Vary
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CH, — The Forbidden Transitions
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Why Study Amorphous Ices?

¢ Found in Solar System and interstellar medium
« Irradiated solids are amorphous

« First approx. for icy mixtures (>1 component)
« “Fallback” data for band strengths and spectra

« Provides confidence in understanding of ices
¢ Band strengths to compare to calculations
e Terrestrial applications — forbidden transitions
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