


The Royal Scottish Society of Arts
Showcasing Scotland's Science, Technology and Innovation

The Royal Scottish Society of Arts was founded in 1821 as 'The Society for the Encouragement  
of the Useful Arts in Scotland' and incorporated by Royal Charter in 1841. It was concerned with 
the fields that we would now describe as science, technology, engineering and manufacture, but 
which were then known as the useful arts, as opposed to the fine arts.

Today the Society aims to showcase Scotland's Science, Technology and Innovation, mainly 
through a monthly  lecture programme, excursions,  promotion of  Honorary Fellows,  and the 
award of medals.

The lecture programme is given by excellent public speakers, who are distinguished in their 
fields of study, and the topics cover a wide range of scientific and technical issues, all pertinent 
to the Scotland in which we live today.

Fellowship of the Society is open to all with an interest in science and its place in society who 
would like to attend our meetings. Fellows of the Society are entitled to use the letters FRSSA 
after their names. Applications for Fellowship must be supported by at least one Fellow of the 
Society to whom the applicant is personally known.

More information about applying for Fellowship is available at our meetings. Please introduce 
yourself to the President, Secretary or one of the members of the Society's Council at a meeting 
for further details.

Dr Alison Morrison-Low
president@rssa.org.uk

Mr Peter Jones
secretary@rssa.org.uk
23 Queen's Crescent
Edinburgh EH9 2BB

Mr Graham Rule
treasurer@rssa.org.uk

Honorary Fellows

The Society's Rules allow for the election of up to 10 people “Distinguished in the Science of  
the Applied Arts” as Honorary Fellows. Current Honorary Fellows are:

Professor John Brown  OBE BSc PhD DSc FInstP FRAS FRSE, Astronomer Royal for Scotland

Professor Peter Higgs  CH BSc MSc PhD FInstP FRSE FRS, Nobel Laureate

Professor Sir James Hough  OBE FRS FRSE FInstP FRAS

Professor Anne Glover  CBE FRSE FASM

Professor Malcolm Longair  CBE FRS FRSE

Professor Stephen Salter  MBE FRSE

The shield shown on the front page is from the Society's full 'coat of arms' as described by the Lord Lyon King of 
Arms: “Or, between two eagle owls heads affrontée proper a torch Sable paleways enflamed Gules, on a chief  
Azure a saltire Argent, all within a bordure Ermine”. The shield has a white border with black marks representing  
ermine fur.  The upper part has a white (or silver) diagonal cross on a blue background.  Below that the main body 
of the shield is yellow (or gold) with two forward-facing eagle owl heads on either side of an upright black torch with  
red flames.

The Society has recently commissioned the local illustrator Sandy Mackenzie <sandiloquent@gmail.com> to create 
the computer file based on the description and original painting from the Lord Lyon.



1st Meeting of the 199th Session (2019-2020)

A New Beginning in Aerospace
Professor George N. Barakos Dip.Eng. MASc 
PhD FRAeS
Professor of Aerospace Sciences
University of Glasgow

Monday 30th September 2019, at 7pm

The lecture covers recent advances in Aerospace Engineering 
and  focusses  on  personal  flying  vehicles.  With  progress  in 
engineering  science,  advanced  simulation  methods,  high 
performance  computers  and  low-cost  processors  aerospace 
engineering  is  entering  a  new  era.  A  key  technology  is  the 
electrification of flight that is now making an impact in all  aspects of  flying vehicles. Mainly 
though,  it  allows  for  the  democratization  of  flight  by  opening  the  gates  to  personal  aerial  
transportation. We are soon to see low-cost, autonomous, electric flying machines on the sky 
providing an additional dimension to our mobility options. The same vehicles will be used to 
explore remote planets scanning the horizon for a new home for humankind. Challenges and 
opportunities associated  with  personal  flying machines will  be discussed in  detail  providing 
insight in the way forward.

Professor George Barakos obtained his Diploma in Engineering from the National Technical  
University of Athens on the numerical simulation of turbulent buoyant flows. In 1994 he received  
a Master from the University of Ottawa, where he worked on finite element methods for non-
Newtonian free surface flows.

He completed his studies in 1999 after receiving a Ph.D. from the Department of Mechanical  
Engineering at UMIST, UK, working on the modelling of unsteady turbulent aerodynamic flows.  
He continued his career at the Department of Mechanical Engineering at Imperial College as a  
Research Associate, working on turbomachinery flows and high-performance computing at the  
Rolls-Royce  University  Technology  Centre.  He  was  appointed  lecturer  at  the  Aerospace  
Engineering Department of the University of  Glasgow in 2001 and was promoted to Senior  
Lecturer in 2003. He continued his career at the University of Liverpool where he was promoted  
to Reader and the Professor in 2009. Since 2015 he re-joined Glasgow University where he is  
currently continuing his research.

Prof  Barakos is  interested in  CFD,  parallel  computing,  turbulence modelling,  fluid  structure  
interaction and unsteady aerodynamic flows. The main application area of his research is in  
helicopter aerodynamics and aeromechanics, propellers and wind energy.

Professor Barakos is teaching undergraduate and graduate-level courses on Fluid Mechanics,  
Computational Fluid Dynamics, Aeroelasticity and Rotorcraft. He is the author of more than 300  
scientific papers and a regular contributor to national and international scientific conferences.  
He  serves  with  the  editorial  board  of  4  academic  journals,  he  is  a  member  of  several  
professional bodies and a Fellow of the Royal Aeronautical Society.

http://www.gla.ac.uk/cfd
https://www.researchgate.net/profile/George_Barakos2



2nd Meeting of the 199th Session (2019-2020)

Mining the Scrapheap
Professor Jason Love FRSC
EaStCHEM School of Chemistry
University of Edinburgh

Monday 28th October 2019, at 7pm

Modern materials, electronics, transport,  and health therapies 
all depend on a myriad of metals from across the periodic table, 
many  of  which  are  precious,  listed  as  critical,  or  arise  from 
areas of conflict.  The separation of these elements from their 
ores  and  their  recycling  from  the  "urban  mine"  is  therefore 
becoming increasingly important to provide a circular economy 
that  is  environmentally  benign  and  societally  beneficial.  This 
lecture will provide an overview of the scientific advances in metal recovery and separation from 
electronic waste, a rapidly expanding and valuable source of metals. A particular focus will be 
on two modern scientific challenges, the chemistry that underpins the recycling of gold, the most 
valuable metal in your smartphone, and on the separation of the rare-earth elements, one of our  
most critical resources.

Jason Love undertook his BSc degree and PhD at Salford University, was a Royal Society  
University Research Fellow at Sussex and Nottingham Universities and is currently Professor of  
Molecular Inorganic Chemistry at Edinburgh University. He is a co-director of the EPSRC CDT  
for Critical Resource Catalysis (CRITICAT), a centre which delivers training and research in  
catalysis across St Andrews, Edinburgh, and Heriot-Watt Universities, and is the chair of the  
RSC Coordination and Organometallic chemistry Discussion Group (CODG). He was a visiting  
professor at the Technical University Munich, Germany (2015) and the University of Osaka,  
Japan  (2019-20).  He  has  published  122  peer-reviewed articles  and  has  delivered  over  40  
invited lectures since 2010, including at New Scientist Live (2018). He has broad interests that  
span the periodic table, with focus on catalysis, rare-earth element chemistry, and the recovery  
and recycling of metals from primary and secondary sources.

More about Prof. Love from https://jasonlovegroup.wordpress.com/

https://jasonlovegroup.wordpress.com/


3rd Meeting of the 199th Session (2019-2020)

Gestural Origins: Exploring the evolutionary 
origins of human language through great ape 
gesture
Dr Cat Hobaiter
Lecturer in Origins of Mind
University of St Andrews

Monday 25th November 2019, at 7pm

Language  is  the  most  powerful  social  tool  any  species  has 
evolved. With it we can describe any idea that comes into our 
mind and share it  with the minds of those around us. But all 
great  apes,  including  humans,  employ  rich  repertoires  of 
vocalizations,  facial  expressions,  and  gestures.  I  will  discuss 
recent research on ape gesture, looking at how we can explore 
meaning in the communication of other species and what this 
tells us about our own evolutionary journey.

Cat Hobaiter is a lecturer in primate behaviour at the Origins of  
Mind  group  in  the  University  of  St  Andrews  in  St  Andrews,  
Scotland. She has spent the past 15-years living and working  
with wild primates across Africa, in particular the chimpanzees of the Budongo Forest. Through  
long-term field studies she explores what the behaviour of  great apes living in their  natural  
environment tells us about their minds, and about the evolutionary origins of our own behaviour.

Read more about Dr Hobaiter's work at www.greatapedictionary.com



4th Meeting of the 199th Session (2019-2020)

Designing algorithms for matching markets in 
healthcare
Professor David Manlove MA PhD FHEA
Professor of Algorithms and Complexity
School of Computing Science
University of Glasgow

Monday 27th January 2020, at 7pm

Algorithms  arise  in  numerous  everyday  applications  -  despite 
major  advances  in  computing  technology  it  remains  important 
that they are as efficient as possible. In this talk I will outline why 
it  is  important to design algorithms that are efficient,  and then 
move on to describe algorithms developed at the University of 
Glasgow  that  have  been  used  by  the  NHS  to  solve  two 
healthcare-related matching problems. These correspond to the 
annual  assignment  of  junior  doctors to  Scottish hospitals,  and 
finding  “kidney  exchanges”  between  kidney  patients  and  their 
incompatible donors in the UK.

David Manlove is Professor of Algorithms and Complexity at the School of Computing Science,  
University  of  Glasgow, where he has been since 1995.  He is  interested in the design and  
analysis of efficient algorithms, especially for matching markets. Much of this research has had  
applications in  healthcare settings (e.g.,  in  the assignment of  junior  doctors to  hospitals  or  
kidney patients to donors) and has led to collaborations with the NHS. His book “Algorithmics of  
Matching Under Preferences” was published in 2013, and he is Chair of the European Network  
for Collaboration on Kidney Exchange Programmes.

Professor Manlove's website: http://www.dcs.gla.ac.uk/~davidm



5th Meeting of the 199th Session (2019-2020)

Around the Botanics in 350 Years
Simon Milne MBE
Regius Keeper
Royal Botanic Garden Edinburgh

Monday 24th February 2020, at 7pm

The Royal Botanic Garden Edinburgh dates back to 1670 when 
it began as a physic garden near the Palace of Holyroodhouse. 
350 years later it is a world leading botanic garden famous for 
its  unique  plant  collection,  innovative  and  impactful  science, 
extensive education and engagement programmes and delights 
one million  visitors a year.  In  this  lavishly  illustrated  talk  the 
current  Regius  Keeper,  Simon  Milne,  will  share  highlights, 
lowlights and amusing anecdotes from the “Botanic's” history, provide an insight to the people 
who have made the Garden what it is, and the critical role of botanic gardens in the modern 
world.

Simon Milne was appointed the 16th Regius Keeper of the Royal Botanic Garden Edinburgh in  
February 2014. He was educated at the University of St Andrews and the Royal Naval College  
Greenwich and in 1976 commissioned into the Royal Marines. In 2000 he became Director of  
the Sir Harold Hillier Gardens and Arboretum and in 2004 he was appointed Chief Executive of  
the Scottish Wildlife Trust. Simon is a member of Her Majesty's Body Guard of the Honourable  
Corps of Gentlemen at Arms, Fellow of the Royal Geographical Society and was appointed  
MBE in 1996.

http://www.rbge.org.uk/



6th Meeting of the 199th Session (2019-2020)

The dark side of the Universe
Professor Catherine Heymans FRSE
Professor of Astrophysics
University of Edinburgh

Director of the German Centre for 
Cosmological Lensing
Ruhr Universitat Bochum

Monday 30th March 2020, at 7pm

Just over 95% of our universe comes in the shrouded form of dark energy and matter that we 
can neither explain nor directly detect. Together, these two dark entities play out a cosmic battle  
of epic proportions. Catherine Heymans has used the world's best telescopes to map out the 
invisible dark matter in our Universe and confront different theories on the dark universe. She 
will explore this dark enigma and explain why she thinks in order to truly understand the dark 
universe we will need some new physics that will forever change our cosmic view.

Catherine Heymans is a Professor of Astrophysics and a European Research Council Fellow.  
She specialises in observing the dark side of our Universe using deep sky observations to test  
whether we need to go beyond Einstein with our current theory of gravity. Catherine has co-
authored over 150 articles in scientific journals and written the popular science book "The Dark  
Universe". Catherine shares her research with the public, both virtually through a Massive Open  
Online Course "AstroTech" which has attracted over 40,000 students worldwide, and in person  
through a wide range of events including Art, Music and Science Festivals. In recognition of her  
work she was awarded the 2017 Darwin Lectureship from the Royal Astronomical Society and  
the 2018 Max-Planck Humboldt Research Award.

Download the eBook “The Dark Universe” at
https://iopscience.iop.org/book/978-0-7503-1373-5



7th Meeting of the 199th Session (2019-2020)

Understanding deep Atlantic ecosystems
Professor J Murray Roberts FRSB
Head of Changing Oceans Research Group
School of GeoSciences
University of Edinburgh

Monday 27th April 2020, at 7pm

The global oceans are changing more rapidly than at any time 
in  history.  As  well  as  absorbing  over  90%  of  recent  global 
warming the oceans are becoming more acidic and losing oxygen. At the same time we are 
seeing dramatically  increased human activities  as  societies  around the  world  push forward 
economic ‘Blue Growth’ agendas. This talk will examine these issues in the context of Atlantic 
deep and open ocean ecosystems and explore the latest findings of the European ATLAS and 
iAtlantic projects.

Murray  Roberts  is  Professor  of  Marine  Biology  at  the  University  of  Edinburgh’s  School  of  
GeoSciences. He leads the Changing Oceans research group and co-ordinates the European  
ATLAS  and  iAtlantic  projects.  Murray’s  research  focusses  particularly  on  the  biology  and  
ecology of cold-water corals.

His previous roles include Reader and then Professor of Marine Biology and Director of the  
Centre for Marine Biodiversity & Biotechnology at Heriot-Watt University in Edinburgh (2009-16)  
where  he  co-ordinated  the  development  of  the  Lyell  Centre  (2012-15).  Before  working  in  
Edinburgh Murray was based at the Scottish Association for Marine Science (1997-2009) with a  
period  as  Marie  Curie  Fellow at  the  Center  for  Marine  Science,  University  North  Carolina  
Wilmington in the USA (2007-09).

Murray studied Biology at the University of York before completing a PhD at the University of  
Glasgow examining nitrogen cycling in the Anemonia viridis symbiosis. Since 1997 his work on  
cold-water corals and deep-sea biology has taken him to sites off the UK, Norway, Ireland and  
the SE United States. Murray is senior author of the ‘Cold-water Corals’, the first book covering  
the biology and geology of  these important  deep-sea habitats,  a  contributing author  to  the  
Intergovernmental Panel on Climate Change (IPCC) 5th Assessment Report and co-lead editor  
of a 2014 United Nations Convention on Biological Diversity report on ocean acidification. He is  
a Fellow of the Royal Society of Biology and holds an honorary position at the University of  
North Carolina Wilmington, USA. He has led or participated in 23 offshore research cruises and  
published 79 peer-reviewed publications.

For more information please see the ATLAS (https://www.eu-atlas.org/) and iAtlantic 
(http://www.iatlantic.eu/) webpages.



Annual General Meeting and 8th Meeting of the 199th Session (2019-2020)

Annual General Meeting
The Society's AGM will be held in the Augustine United Church
41 George IV Bridge
Edinburgh, EH1 1EL
On Monday 1st June 2020, at 7pm

The President, Dr Alison Morrison-Low, will be in the Chair.

Agenda

1. To record apologies for absence

2. Minutes of the AGM held on Monday 3rd June 2019

3. Presentation of the Annual Report of the Council for the year ended 31st August 2019

4. President’s Report of the 199th Session of the Society

5. Election of Officers

6. A.O.R.B

Only Fellows of the Society may participate in this part of the evening's proceedings.

Following the Annual General Meeting, there will be a short talk to the society. Details will be 
published later.

The evening will conclude with a reception with a light buffet, wine and soft drinks to which all  
Fellows and their guests are warmly invited.

The Society's meetings are held in the Augustine United Church
41 George IV Bridge, Edinburgh, EH1 1EL, at 7pm



The Engineering Science Prize
(formerly the Technological Studies Prize)

and Bronze Medal
The Society has presented awards and medals since its earliest days. More recently it  has 
instituted  a  prize  of  a  medal  and  a  book  token  for  the  best  student  in  the  SQA  Higher 
examination that the Council believe most closely matches the objects of the Society. From 
2012 this was the examination in Technological Studies and from 2016 the Engineering Science 
syllabus. From 2018 an award has also been made for the best student in the Advanced Higher 
Engineering Science examination. The presentation is made at the Science and the Parliament 
at which similar awards are made from the Royal Society of Chemistry, the Institute of Physics,  
and the Royal Society of Biology, which takes place annually in November at Our Dynamic  
Earth.

Prizewinners

Technological Studies Prize

2012 Euan Walker Marr College, Troon

2013 Catriona Sinclair George Watson's College

2014 Suzie Neave George Watson’s College

2015 Michael Hain Hutchesons' Grammar School

Engineering Science Prize

2016 Scott Bennie Bishopbriggs Academy

2017 Agnijo Banerjee Grove Academy, Dundee

2017 Calum McHugh Lornshill Academy, Alloa

2017 Hanming Liang Boroughmuir High School

2017 Aidan Poon George Watson’s College

2018 Timothy Brewis Robert Gordon’s College, 
Aberdeen

2019 Gilleasbuig Peterson Dollar Academy, Dollar

Engineering Science Prize (Advanced Higher)

2018 Vasilii Hill Madras College, St Andrews

2019 Timothy Brewis Robert Gordon’s College, 
Aberdeen
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