g

with a portable QMS

\
\
A\

David Mclntosh, Samatios Giannoukos, Brian Thomas, Barry Smith, Tom Fildes, Neil France, Simon Maher &
Sephen Taylor

Mass Spectrometry and Instrumentation  Group
Department of Electrical Engineering and Electronics,
University of Liverpool, Liverpool L69 3GJ, UK



Talk outline

u  Motivation
u Carbon isotope measurements using portable QMS
u The challenge
u Results
u Simulation
u Experimental
u Sampling
u On-site system
u Ongoing and future work
u Conclusions

u Acknowledgements



Motivation ey
HISTORY NOW

Was the skeleton in the
car park really Richard III?

The discovery of the king's
remains in Leicester in 2012
made worldwide headlines,
but now experts have raised
doubts about whether we can
truly say the bones are his.
Emma McFarnonreports

eologists “cannot say with
any confidence” that bones found
in Leicester are those of Richard I1I,

leading experts have claimed.

2 ' to BBC History
Magazine, Michae cs, head of history
at the University of Winchester, and Martin
Biddle, archaeologist and director of the
Winchester Research Unit, raised concerns
about the DNA testing, radiocarbon dating

and damage to the skeleton. Biddle also

Hicks said he is not convinced that the
remains are those of the king. Instead, he
argues, they could belong to a victim of any
of the battles fought during the Wars of the
Roses, of which the 1485 battle of Bosworth
—at which Richard was killed — was the last
significant example. While the location of
the grave in the former site of the Grey Friars
priory matches information provided by
John Rous, an associate of Richard’s, Hicks
notes that “lots of other people who suffered
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All three isotopes of carbon,
(common C-12, rare C-13
and radioactive C-14), are
N absorbed by living organisms
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Carbon 12 does not decay in its proportion d acts as a control for overall C content

Carbon 13 does not decay in its proportion (~1.1% of 12C)
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https://allyouneedisbiology.wordpress.com/2016/01/25/dating-fossils/
https://www.sciencelearn.org.nz/resources/1686-carbon-14-dating-artefacts

Carbon Isotope analysis by portable QMS

u Carbon isotope analysis is relevant to multiple disciplines

s Which need affordable, field -applicable analytical tools

-2 Environmental monitoring
2l (isotopes from fossil fuels)

1

: .'. “ S« 5, -
¢ BV NGRS A N8

Arcology
diet, migration)

Portable isotope

ratio QMS?

Medicine Geology
(Isotopes as metabolic tracers) (Dating, diet, metabolism)



