HERIOT
S WATT

“=® UNIVERSITY

Laboratory Astrophysics and Astrochemistry

Small Science in Answer to Big Questions

Martin McCoustra




. . HERIOT
Science In Support of Astronomy TEWATT

“=® UNIVERSITY

European Astronomy is planning
now for the next 20 years in a
highly co-ordinated manner

ASTRONET (European Network

of Astronomy Funding Councils)
published its vision statement
recenty and is In public
consultation over its roadmap
document, which will complete
by the end of this year
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The Chemically Controlled-Cosmos
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X

e /
P UNIVERSITY

0.00.0.0..O0.0.00.>

O..O0.0.00.0>



HERIOT
S WATT
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Spectroscopy of Transient Atoms, Molecules and lons
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Spectroscopy of Transient Atoms, Molecules and lons
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Spectroscopy in an Electron Beam lon Trap
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Spectroscopy in an Electron Beam lon Trap
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Gas-Grain Chemistry
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Gas-Grain Chemistry
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Gas-Grain Chemistry
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Gas-Grain Chemistry
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Gas-Grain Chemistry: The Surface Science Approach

The adsorption, diffusion and desorption behavi@u€O on
H,O ice under laboratory pseudo-interstellar condigi.o
Adapted from M. P. Collings, H. J. Fraser, J. WyvBe M. R.
S. McCoustraand D. A. William#strophys. J.2003,583,
10E8. Cyan is K0, white is CO and purple is empty sp:
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Gas-Grain Chemistry: The Surface Science Approach
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Gas-Grain Chemistry: Single Nanoparticle Surface Science
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Gas-Grain Chemistry: Single Nanoparticle Surface Science

(a) Top view of a typical electrodynamic trap, whersingle nanoparticle
stored in the centre; (b) z-plane view of the tr@p);Schematic drawing of
the Q/M measurement using secular motion of théigdarthrough the
gaussian laser beam profile. After M. Grimm, B. bgan S. Schlemmer, T.
Lischke, W. Widdra, D. Gerlich, U. Becker and E.HR{AIP Conf. Proc,
2004.70E. 1062 .
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Gas-Grain Chemistry: Single Nanoparticle Surface Science

(a) Schematic of the ultrasound trap design ilatsig the
nodal points between transducer and reflector. (b)
lllustration of three water droplets each sepayatel
suspended in a nodal region of the trap. After.Mlason,
E. A. Drage, S. M. Webb, A. Dawes, R. McPheat and G.
Hayes Faraday Discuss.2008,137, 367-376.
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Ultracold Chemistry
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