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Wednesday 11 July 2018

8.30am Tea and coffee

8.45am  Welcome by Professor Alexander Halliday 
FRS, Former Physical Secretary

9am  Session 1: chaired by Professor Alexander 
Halliday FRS, Former Physical Secretary

10.45am  Morning coffee break

11.15am  Session 2: chaired by Sir Peter Williams 
CBE FRS, Former Treasurer

1pm Lunch

2pm  Session 3: chaired by Professor Brian 
Foster OBE FRS, Vice President

3.45pm Afternoon coffee break

4pm  Session 4: chaired by Professor Richard 
Catlow FRS, Foreign Secretary

6pm Drinks reception

7pm Close

Thursday 12 July 2018

8.30am Tea and coffee

8.45am  Session 5: chaired by Professor Andy 
Hopper CBE FREng FRS, Treasurer

10.30am Morning coffee break

11am  Session 6: chaired by Professor Ulrike 
Tillmann FRS, Vice President

1pm Lunch

1.45pm  Session 7: chaired by Sir Martyn Poliakoff 
CBE FREng FRS, Former Foreign Secretary

3.30pm Afternoon coffee break

3.45pm  Session 8: chaired by Sir John Skehel 
FMedSci FRS, Biological Secretary

5.30pm Building tour

6.15pm Drinks reception

6.45pm Dinner

9pm Close

Friday 13 July 2018

9.30am Tea and coffee

9.45am  An overview of the Royal Society’s activities 
and opportunities for Fellows and Foreign 
Members to get involved led by the 
Society’s President, Sir Venki Ramakrishnan 
PRS, the Officers and the Executive 
Director, Dr Julie Maxton CBE

12 noon Pre-lunch drinks

12.30pm New Fellows’ Admission Day Lunch

1.45pm  Ceremony rehearsal and official 
photographs

3.45pm Admission Ceremony

5pm Afternoon tea

6.15pm Close
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Wednesday 11 July 2018

8.30am Tea and coffee

8.45am Welcome by Professor Alexander Halliday FRS, Former Physical Secretary

 Session 1
 Chaired by Professor Alexander Halliday FRS, Former Physical Secretary

9am Professor Timothy Softley FRS
  Pro-Vice-Chancellor (Research and Knowledge Transfer), University of Birmingham, UK

 Chemistry near absolute zero
  From a classical viewpoint, chemical reactions do not occur at low temperatures because 

the molecular system has insufficient energy to break chemical bonds. However, near to the 
absolute zero of temperature, the laws of quantum physics start to dominate, breaking down 
the classical description. Novel experimental techniques are used to explore chemistry in this 
new physical regime.

9.15am Professor Ingrid Scheffer AO FRS
  Chair of Paediatric Neurology, The University of Melbourne, Honorary Senior Principal 

Research Fellow, The Florey Institute of Neuroscience and Mental Health, and Director  
of Paediatrics, Austin Health, Australia

 Genes for epilepsy: biological insights transform care
  A genetic basis to epilepsy was not countenanced 25 years ago. Gene discovery has 

transformed understanding such that many epilepsies now have a genetic basis, with several 
hundred genes implicated. Gene discovery has moved the epilepsies from a syndromic 
diagnosis to a disease diagnosis, paving the way for precision medicine.

9.30am Professor Guy Wilkinson FRS
 Professor of Physics, Department of Physics, University of Oxford, UK

 Truth through beauty
  Precise measurements of the decays of hadrons containing beauty quarks provide a 

powerful tool to test the Standard Model of particle physics, and probe for signatures of the 
more complete theory that must lie beyond. The current status of this field will be reviewed, 
with emphasis on recent, intriguing results.

9.45am Professor Richard Dixon FRS
  Distinguished Research Professor, Department of Biological Sciences,  

University of North Texas, USA

 Understanding and manipulating plant specialised metabolism
  Plants elaborate a staggering variety of natural products. Professor Dixon’s group has 

utilised a combination of biochemistry, genomics and genetics to decipher the pathways 
leading to isoflavonoids, tannins and lignin, and has applied these discoveries for agricultural 
enhancement through metabolic engineering, primarily to develop improved forage and 
bioenergy crops.

10am Professor Albrecht Hofmann ForMemRS
  Emeritus Director of the Geochemistry Division, Max Planck Institute for Chemistry, Germany 

and Senior Visiting Research Scientist and Adjunct Professor, Lamont-Doherty Earth Institute, 
Columbia University, USA

 Hawaiian volcanism probing the deep mantle
  The Hawaiian ‘hotspot’ has produced volcanoes for >70 Ma. Recent seismology traces 

its roots to the deep mantle, and geochemical analysis shows that part of its source 
is primordial, but another source component is recycled, subducted ocean crust. This 
concoction is likely to be brewed in Earth’s lowermost mantle region.

New Fellows Seminar
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11.30am Professor Polly Arnold OBE FRS
 Crum Brown Chair of Chemistry, EaStCHEM School of Chemistry, University of Edinburgh, UK

 Putting the ‘f’ in chemistry
  Compounds of the f-block metals at the bottom of the periodic table display complicated and 

poorly-understood structures and behaviours. By making and studying exotic and reactive 
new molecules, the group gains the fundamental understanding that is essential for the 
cleaner and safer manipulation of technology-critical rare earth elements and our nuclear 
waste legacies.

11.45am Professor Peter Dayan FRS
  Professor of Computational Neuroscience, Gatsby Computational Neuroscience Unit, 

University College London, UK

 Computational psychiatry
  Substantial interdisciplinary efforts provide a psychologically- and neurobiologically-grounded 

account of how we learn to predict rewards and punishments, and choose actions to maximise 
the former and minimise the latter. Computational psychiatry is a nascent field that uses this 
theory as a foundation for studying the discontents of decision-making in disease.

12 noon Professor Graeme Jameson AO FREng FRS
  Laureate Professor and Director of the Centre for Multiphase Processes, University  

of Newcastle, Australia

 Mainly froth and bubble
  The froth flotation process for separation of valuable mineral particles from the host rock, 

requires the generation of many billions of very small bubbles (cf Guinness) per second, in a 
high shear environment. The successful search for a suitable method will be described. The 
device has been implemented in the minerals industry worldwide.

10.15am Professor Charles Swanton FMedSci FRS
  Director, CRUK UCL/Manchester Lung Cancer Centre, UCL Cancer Institute and Senior 

Group Leader, The Francis Crick Institute, UK

 Cancer evolution through space and time
  Cancer genomic instability results in cell to cell variation that acts as the substrate upon which 

natural selection acts and ultimately drug resistance manifests. The TRACERx longitudinal tumour 
evolutionary clinical studies have revealed mechanisms of genetic diversity in cancers and their 
impact upon immune evasion, parallel evolution, tumour metastases and cancer outcomes.

10.30am Professor Sheila Rowan FRS
  Director, Institute for Gravitational Research, University of Glasgow, UK

 Gravitational wave detector technologies: sensing the vibrations of space-time
  This talk will outline some of the key technologies used in gravitational wave observatories. 

These detectors respond to minute gravitational signals produced by violent astrophysical 
events far out in our Universe, providing us with a new and unique way to study our cosmos.

10.45am Morning coffee break

 Session 2
 Chaired by Sir Peter Williams CBE FRS, Former Treasurer

11.15am Professor Richard Marais FRS
 Director, The CRUK Manchester Institute, University of Manchester, UK

 A career in melanoma research: from basic biology to improving patient outcomes
  Professor Marais is fascinated by cancer biology. His group has elucidated cell signalling 

pathways and how they cooperate with ultraviolet light to drive melanomagenesis. They have 
identified new therapeutic targets and determined how melanoma develops drug resistance. 
Their clinical trials aim to refine cancer treatment and improve patient outcomes.
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12.15pm Professor Dimitri Kullmann FMedSci FRS
  Professor of Neurology, Department of Clinical and Experimental Epilepsy, Institute  

of Neurology, University College London, UK

 Good and bad synchronisation in the brain 
  Population-level synchrony of neural activity underlies rhythmic motor outputs 

and is implicated in attention, memory and information routing. Seizures arise from 
hypersynchronised neuronal firing. Tools to manipulate neuronal synchrony and excitability 
promise to shed light on its causal roles in brain function and may lead to treatments  
for drug-resistant epilepsy.

12.30pm Professor Butler Lampson ForMemRS
 Technical Fellow, Microsoft Corporation, USA

 Interaction and trust
  At Xerox Parc in the 1970s Professor Lampson and colleagues invented today’s personal 

computing: interaction, graphics, laser printing, networking, everything except spreadsheets 
and the web. Their principles: hardware enables applications, people are faster than 
machines, build things you want to use. At DEC in the 1990s they formalised sharing trust  
for a networked world.

12.45pm Professor Nikolay Zheludev FRS
  Deputy Director, Optoelectronics Research Centre, University of Southampton, UK and  

Co-Director, The Photonics Institute, Nanyang Technological University, Singapore

 Nanoscience of light and matter
  Nanoscale structuring of matter can improve and radically change its optical properties which 

greatly enhances the toolkit of photonics. Nanostructuring can also create environments for 
observation and study of new fundamental optical phenomena that are difficult or impossible 
to observe in natural media.

1pm Lunch

 Session 3
 Chaired by Professor Brian Foster OBE FRS, Vice President

2pm Professor Philip Dawid FRS
  Emeritus Professor of Statistics, Department of Pure Mathematics and Mathematical 

Statistics, University of Cambridge, UK

 Conditional independence
  A conditional independence (CI) property has the form: if I already know Z, then learning 

Y will give me no further information about X. Professor Dawid shall outline the simple 
axiomatic theory of CI and some of its applications, including probabilistic expert systems, 
causal inference, and forensic genetics.

2.15pm Dr Harren Jhoti FMedSci FRS
 President and CEO, Astex Pharmaceuticals, UK

 From fragments to pharmaceuticals
  Drug discovery and development involves many stages including identifying compounds that 

bind to a disease target, subsequent optimisation of these to introduce the required drug 
properties and then testing in clinical trials. A new approach, called fragment-based drug 
discovery, may have advantages over traditional methods.

2.30pm Professor Frank Caruso FRS
  Melbourne Laureate Professor and NHMRC Senior Principal Research Fellow, Department  

of Chemical Engineering, The University of Melbourne, Australia

 Engineering particles for bio-nano science and beyond
  A central focus of nanomedicine is the design and engineering of particles for targeted 

imaging and therapy. This presentation will provide an overview of the group’s research on 
nanoengineering particle systems for biomedical applications. Key considerations related to 
assembly technologies and biological interactions that govern particle performance will be 
highlighted.
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2.45pm  Dr Judy Hirst FRS
 Deputy Director, MRC Mitochondrial Biology Unit, University of Cambridge, UK

 Mechanisms of energy conversion in biology: catalysis by respiratory complex I
  To support life and drive synthesis of ATP, complex enzymes capture the energy released 

by redox reactions to power proton translocation across energy-transducing membranes. 
Respiratory complex I oxidises NADH at a cross-roads of mitochondrial metabolism. 
The structure of complex I, an efficient molecular machine, underpins knowledge of its 
mechanism of catalysis.

3pm Professor Colin Prentice FRS
 AXA Professor of Biosphere and Climate Impacts, Imperial College London, UK

 Smarter plants make better models
  Climate models are turning into Earth System models, and include plants – because they 

exchange energy, water and carbon with the atmosphere, and influence climate. But current 
ecosystem models give divergent results, are over-complex, and often incorrect. Optimality 
principles (enforced by natural selection) lead to simpler models with better predictive skill.

3.15pm Professor Dominic Kwiatkowski FMedSci FRS
  Head of Parasites and Microbes Programme, Wellcome Sanger Institute and Professor  

of Genomics and Global Health, University of Oxford, UK

 Eliminating malaria: an evolutionary arms race
  Malaria is a fight for survival involving humans, Plasmodium parasites and Anopheles 

mosquitoes. By integrating genomics into malaria epidemiology, the group is learning 
about the molecular machinery of this evolutionary arms race and acquiring powerful new 
surveillance tools for malaria control and elimination.

3.30pm  Professor Margaret Brimble CNZM FRS
  Distinguished Professor, Chair of Organic Chemistry and Director of Medicinal Chemistry, 

School of Chemical Sciences and School of Biological Sciences, University of Auckland, 
New Zealand

 Nature’s medicine chest: opportunities for synthesis and drug discovery
  Natural products are regarded as ‘Nature’s medicine chest’ providing invaluable platforms 

for developing front-line drugs. The molecular frameworks of natural products have evolved 
over several millennia for a specific biochemical purpose. This talk will showcase how it is 
possible to recreate these intricate ‘privileged’ compounds in the laboratory to develop new 
drug candidates.

3.45pm Afternoon coffee break

 Session 4
 Chaired by Professor Richard Catlow FRS, Foreign Secretary

4pm Professor Peter O’Hearn FRS
  Research Scientist, Facebook, and Professor of Computer Science, University College 

London, UK

 Scaling the undecidable
  Undecidable problems, that provably cannot be solved by computer programs, were a major 

discovery of the previous century. Yet, some of them are being attacked at industrial scale, in 
software verification techniques applied to many millions of lines of code. Professor O’Hearn 
will tell us how this situation has come about.
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4.15pm Professor Roger Goody FRS
 Emeritus Director, Max Planck Institute of Molecular Physiology, Germany

  Combining chemistry, structural biology and physical biochemistry to understand 
guanosine triphosphatases (GTPases)

  The application of chemical and physical methods to the study of proteins that bind and 
hydrolyse GTP has been crucial in understanding their roles and mechanisms of action. As 
examples the talk will include the proto-oncogene RasGTPase and RabGTPases that are 
involved in the regulation of cellular protein trafficking.

4.30pm Professor Nancy Reid OC FRS
  University Professor of Statistical Sciences and Canada Research Chair, Department of 

Statistical Sciences, University of Toronto, and Director, Canadian Statistical Sciences 
Institute, Canada

 Statistical and data science
  Statistical science has a 200-year history of advances in theory and application. Data 

science is a relatively newly defined area of enquiry deriving from big data. The interplay 
between them, and their interactions with science, are a topic of ongoing discussion among 
statisticians. Some thoughts on this interplay and the role of the formal use of probability will 
be presented.

4.45pm Dr Vassilis Pachnis FMedSci FRS
  Senior Group Leader, Development and Homeostasis of the Nervous System Laboratory, 

The Francis Crick Institute, UK

 Understanding the Second Brain
  The ‘Second Brain’ refers to the highly complex neural networks of the gut wall that control 

gastrointestinal function independently of the brain. Dr Pachnis explores the mechanisms 
that regulate the assembly of intestinal neural circuits during development and studies how 
they work in concert with other gut tissues to promote health.

5pm Professor Robin Grimes FRS
  Professor of Materials Physics, Department of Materials, Imperial College London and Chief 

Scientific Adviser, Foreign & Commonwealth Office, UK

 Learning to live with our defects
  All solids accommodate atomic scale imperfections; point defects, dislocations and planar 

defects. By controlling defects through chemical and mechanical processes we select and 
tailor all materials properties. This will be illustrated using a series of demonstrations and 
willing audience participation.

5.15pm Professor John Speakman FMedSci FRS
  Chair in Zoology, Institute of Genetics and Developmental Biology, University of Aberdeen, 

UK and ‘1000 talents’ Professor, Institute of Genetics and Developmental Biology, Chinese 
Academy of Sciences, China

 The limits on animal energy expenditure
  Every year a small band of people join a running race across the mainland USA. It takes them 

about 170 days. Why does it take so long? Why can they not run faster? What in general limits 
the level of expenditure of any animal? This talk will summarise a body of work over the last 
20 years that aims to answer this question.

5.30pm Dr Gregory Edgecombe FRS
 Merit Researcher, Department of Earth Sciences, The Natural History Museum, UK

 Arthropod evolution: integrating molecules, morphology and the fossil record
  Inferring relationships within the largest animal phylum – Arthropoda – has transitioned from 

analyses of morphology combined with small samples of genes to trees based on Next 
Generation sequence data. A new paradigm of ‘total evidence’ uses morphological and 
palaeontological data to date evolutionary trees and understand the temporal context of 
major adaptive breakthroughs, like the transition from water to land.
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5.45pm Professor Neil Brockdorff FRS
  Wellcome Trust Principal Research Fellow, Department of Biochemistry, University of Oxford, UK

 Switching off the X chromosome
  Mammals have evolved X chromosome inactivation as a mechanism to equalise levels of 

X-linked genes in XX females relative to XY males. Professor Brockdorff’s work has defined 
an unusual RNA molecule, denoted Xist, as the master regulator of the X inactivation 
process. In ongoing work he is looking to understand how Xist RNA selectively inactivates an 
entire X chromosome.

6pm Drinks reception

7pm Close

Thursday 12 July

8.30am Tea and coffee

 Session 5
 Chaired by Professor Andy Hopper CBE FREng FRS, Treasurer

8.45am Professor John Smol FRS
  Professor, Department of Biology and School of Environmental Studies, Queen’s University, 

Canada

 Lakes in the ‘Anthropocene’: using the past to better plan for the future
  Due to the lack of long-term monitoring data, a major challenge faced by ecologists and 

other scientists is using appropriate time scales. Fortunately, information contained in dated 
lake sediment cores can reconstruct these missing data sets. Palaeoenvironmental data are 
being used increasingly to address critical issues such as climate change and water quality 
management.

9am Professor Tullio Pozzan ForMemRS
  Director, Department of Biomedical Sciences, Italian National Research Council and 

Professor of General Pathology, University of Padova, Italy

 Spying live cells in action
  Professor Pozzan’s work over the last 30 years has been concentrated on developing novel 

approaches to monitor the changes in intracellular signals in response to external stimuli. 
Using these tools he has investigated in live cells the subcellular dynamics of the second 
messengers calcium and cyclic AMP in pathophysiological conditions.

9.15am Professor Michelle Simmons FRS
  Professor of Physics and Director, Centre of Excellence for Quantum Computation and 

Communication Technology, University of New South Wales, Australia

 Atomic electronics and the future of computing
  Down-scaling has been the leading paradigm of the semiconductor industry since the 

invention of the first transistor in 1947. This talk will discuss the development of a radical new 
technology for creating atomic-scale devices which is opening a new frontier of research 
globally in both classical and quantum computing.

9.30am Professor Andrew King FMedSci FRS
  Wellcome Trust Principal Research Fellow and Professor of Neurophysiology, Department  

of Physiology, Anatomy and Genetics, University of Oxford, UK

 Adaptive processing in the listening brain
  The properties of brain cells that respond to sound continually adjust to the statistics of the 

listening environment – a quiet room versus a noisy bar – and are shaped by learning and by 
the experience of hearing loss. This adaptive processing is essential for stable and accurate 
perception and has implications for therapeutic strategies in impaired hearing.
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9.45am Professor Wenfei Fan FRS
 Professor of Web Data Management, School of Informatics, University of Edinburgh, UK

 Think sequential, run parallel
  Parallel programs are often a must when processing big graphs such as social networks, 

but are hard to write, debug and analyse. Can we simplify parallel programming, from think 
parallel to think sequential? This talk presents how to parallelise single-machine graph 
algorithms and guarantee their convergence.

10am Professor Cathie Martin MBE FRS
 Project Leader, Department of Metabolic Biology, John Innes Centre, UK

 The benefits of a colourful diet; tackling the science behind 5-a-day
  Over the past 30 years we have been eating far more carbohydrate-dense foods, saturated 

fats and refined sugars. Accompanying the Western Diet come increases in obesity and 
chronic disease. Fruit and vegetables contain many phytonutrients that promote health. 
Professor Martin is characterising and comparing the bioactivity of phytonutrients to inform 
dietary diversification initiatives. 

10.15am Professor Graeme Stephens FRS
  Director, Center for Climate Sciences, Jet Propulsion Laboratory, California Institute  

of Technology, USA

 Earth – our white planet
  Professor Stephens’ research has focused on how the energy exchanges to and from Earth 

connect to the miniscule amounts of water in air that spreads as thin, white reflecting veil. He 
has created new ways to study the underlying processes from the global vantage point of 
space. This has provided a number of discoveries about Earth and its climate, and quantified 
the influence of clouds on the global hydrological cycle and the whitening of our planet.

10.30am Morning coffee break

 Session 6
 Chaired by Professor Ulrike Tillmann FRS, Vice President

11am Professor Kevin Costello FRS
  Krembil Foundation William Rowan Hamilton Chair in Theoretical Physics, Perimeter Institute 

for Theoretical Physics, Canada

 Novel constructions of two-dimensional integrable quantum field theories
  Two-dimensional integrable models have played a fundamental role in mathematics and physics 

since their discovery by Yang, Baxter and Zamolodchikov. Integrable models have traditionally 
been constructed by a combination of inspired guesswork and explicit computation. Professor 
Costello will explain a novel systematic method to construct and understand integrable models.

11.15am Professor Tracy Palmer FRS
  Professor of Molecular Microbiology, Division of Molecular Microbiology, School of Life 

Sciences, University of Dundee, UK

 Guided missiles: how bacteria secrete proteins
  All bacteria secrete proteins. This process is essential for bacteria to survive, to communicate 

and to cause disease. Studying protein secretion is critical for understanding how pathogenic 
bacteria infect their hosts, but also allows us to harness this process to produce compounds 
of medical and industrial importance. 

11.30am Professor Robert Crabtree FRS
  Whitehead Professor of Chemistry, Department of Chemistry and Energy Sciences Institute, 

Yale University, USA

 Three types of oxidation
  Professor Crabtree’s group’s recent work includes oxidation of water to O2 in connection 

with solar-to-fuel aspirations, of C-H bonds to C-OH groups with retention of configuration, in 
connection with CH bond functionalisation, and of glycerol to lactic acid in connection with 
biomass conversion.
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11.45am Professor Sophien Kamoun FRS
 Senior Scientist, The Sainsbury Laboratory, UK

 Waltz with plants – the two-speed genomes of filamentous pathogens
  Infectious plant diseases threaten the food security needs of a booming world population. 

Professor Kamoun will introduce fundamental concepts of the biology and evolution  
of plant pathogens. In particular, how antagonistic coevolution between pathogens  
and plants has impacted the architecture of pathogen genomes and accelerated the 
evolution of virulence genes.

12 noon Professor Geordie Williamson FRS
  Professor of Mathematics, School of Mathematics and Statistics, University of Sydney, 

Australia

 The concept of a representation
  Suppose we have information of some kind (a sound wave, a heat distribution, a digital 

signal, ...) and our task is to identify its key features. The mathematical concept of a 
representation provides a simple, powerful and versatile means of doing so. Professor 
Williamson will attempt to explain why.

12.15pm Professor Peter Visscher FRS
  Professor and Chair of Quantitative Genetics and Director, Program in Complex Trait 

Genomics, University of Queensland, Australia

 The polygenic basis of human traits
  In 1918, a new theory was proposed that reconciled Mendelian and biometrical genetics. 

Professor Visscher will show how combining today’s empirical data on genome variation 
measured on tens of thousands of samples with new statistical approaches have led to a 
better understanding of genetic variation of human complex traits.

12.30pm Professor Gabriele Hegerl FRS
 Professor of Climate System Science, School of GeoSciences, University of Edinburgh, UK

 Fingerprints of climate change
  Determining causes of observed climate change relies on discriminating between the climate 

response to different external and internal factors that influence climate. Examples discussed 
include global-scale warming in the late and early 20th century; cooling in the Little Ice Age, 
and changes in rainfall over the satellite and instrumental era.

12.45pm Professor David Richardson FREng FRS
 Deputy Director, Optoelectronics Research Centre, University of Southampton, UK

 Unleashing the power of light through optical fibres
  Optical fibres transport vast amounts of data around the globe and provide new ways 

to sense, make, break and mend things using laser light. Here Professor Richardson will 
describe several new forms of optical fibre that he is developing and how he anticipates 
them shaping our future world.

1pm Lunch

 Session 7
 Chaired by Sir Martyn Poliakoff CBE FREng FRS, Former Foreign Secretary

1.45pm Professor Joachim Sauer ForMemRS
  Professor of Physical and Theoretical Chemistry, Department of Chemistry, Humboldt-

Universität zu Berlin, Germany

 Computational catalysis – rigor and relevance
  Quantum chemical predictions of free energies for critical reaction steps can change the 

atomistic understanding of complex mechanisms in heterogeneous catalysis provided that 
chemical accuracy is reached. This is a challenging task given the size of realistic models 
(order of 1000 atoms) and the exponential scaling of the algorithms with the system size.
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2pm Professor Sebsebe Demissew ForMemRS
  Professor of Plant Systematics and Biodiversity, College of Natural Sciences, Addis Ababa 

University and Executive Director, Gullele Botanic Garden, Ethiopia

  A multipurpose drought resistant indigenous crop Enset (Ensete ventricosum)  
in the ‘banana’ Family

  Enset is distributed in the wild throughout much of tropical Africa but domesticated only in 
Ethiopia as a source of food. Its vegetative propagation and attack by bacterial wilt impact 
its long term sustainable production. Will the understanding of its genetic variability and its 
reproductive biology change its fortunes towards its sustainable future?

2.15pm The Rt Hon Lord David Willetts FRS
  Executive Chair of the Resolution Foundation, Visiting Professor at King’s College, London 

and member of the House of Lords, UK

 How science flourishes
  It is tempting to assume that the best way to promote science is for the rest of us to leave 

well alone. That is the spirit of the Haldane Principle. But good public policy can contribute. 
It means funding for a wide range of different disciplines, for a network of institutions and 
opportunities for younger researchers. There are difficult trade-offs here which will be 
analysed as well as new challenges facing policy for science.

2.30pm Professor Adi Shamir ForMemRS
 Computer Science and Applied Mathematics, The Weizmann Institute of Science, Israel

 The evolution of cryptography from top-secret to unclassified
  Forty years ago cryptography was used only by soldiers, diplomats and spies, and there 

were no academic courses, conferences or textbooks about this topic. Today each one of us 
is using cryptography hundreds of times each day, and there is a thriving academic research 
in this field. In this short lecture, Professor Shamir will describe some of the highlights of this 
amazing transition.

2.45pm Professor Graham Richards CBE FRS
  Chairman and Founder, Oxford Drug Design Ltd and Professor, Department of Chemistry, 

University of Oxford, UK

 Computer-aided drug design
  Arising from the group’s screensaver project they have a database of hundreds of millions 

of potential drug molecules, each with a variety of shapes. Search algorithms integrate both 
shape and electronic properties and can distinguish chirality. These methods are being 
applied to design novel antibiotics which are so urgently needed.

3pm Professor Gregory Hannon FRS
  Royal Society Wolfson Research Professor of Molecular Cancer Biology and Director, Cancer 

Research UK, Cambridge Institute, University of Cambridge, UK

 Probing the dark matter of the genome
  In addition to encoding proteins, our genomes generate a multiplicity of non-coding RNAs. 

One class, ‘small RNAs’, act in processes ranging from gene regulation to the preservation 
of germ cell genomes. Work by the group of Professor Hannon has illuminated both the 
biological functions of small RNAs and the biochemical mechanisms through which they act.

3.15pm Professor Jillian Banfield FRS
  Professor, University of California, Berkeley, Lawrence Berkeley National Laboratory, USA 

and The University of Melbourne, Australia

 Metagenomics and microbial communities 
  Microbial communities can be probed comprehensively using metagenomics-based 

methods. Professor Banfield’s group uses this approach to study Earth’s subsurface regions 
and has uncovered a huge diversity of new organism types, predicted metabolic capacities 
and unravelled aspects of the ways that community members interact to shape their 
biogeochemical environments and evolve.
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3.30pm Afternoon coffee break

 Session 8
 Chaired by Sir John Skehel FMedSci FRS, Biological Secretary

3.45pm Professor Daniel Wise FRS
 James McGill Professor, Department of Mathematics and Statistics, McGill University, Canada

 Cubes and manifolds
  Professor Wise will describe recent developments in our understanding of spaces built 

from cubes of various dimensions that have tremendously enhanced our understanding of 
3-dimensional spaces. 

4pm Professor Jeffrey Friedman ForMemRS
  Marilyn M Simpson Professor, Laboratory of Molecular Genetics, Rockefeller University  

and Investigator, Howard Hughes Medical Institute, USA

 Leptin and the biologic basis of obesity
  Leptin is a hormone made by fat tissue that maintains stability of body weight by regulating 

food intake. Mutations in leptin or its receptor cause massive obesity, and leptin is an effective 
treatment for a subset of obese patients and patients with other types of metabolic disease. The 
identification of leptin has provided a framework for studying the pathogenesis of human obesity.

4.15pm Dr Demis Hassabis CBE FREng FRS
 Founder and CEO, Google DeepMind, UK

 Building general-purpose learning machines
  Deep reinforcement learning techniques enable artificial agents to learn reward-maximising 

behaviours in complex environments directly from experience, without labelled training data 
or handcrafted heuristics. This neuroscience-inspired approach to AI has yielded agents 
capable of superhuman performance across an increasingly wide variety of tasks, from 
simulated game environments to real-world challenges.

4.30pm Professor Lalita Ramakrishnan FMedSci FRS
  Professor of Immunology and Infectious Diseases and Head of Molecular Immunity Unit, 

Department of Medicine, University of Cambridge, UK

 Lessons for tuberculosis treatment from the zebrafish
  The zebrafish is used to study development and disease owing to its optical transparency 

and genetic and pharmacological tractability. Professor Ramakrishnan’s group has exploited 
these attributes to study tuberculosis pathogenesis and has made surprising discoveries that 
hold promise for completely new approaches for the treatment of human tuberculosis.

4.45pm Professor Jim Al-Khalili OBE FRS
  Professor of Physics and Professor of Public Engagement in Science, Department of Physics, 

University of Surrey, UK

 Neutron halos and the smallest Borromean systems
  The nuclei of certain rare isotopes of light elements exhibit an extended cloud of diffuse 

neutron matter, called the neutron halo. The mathematical models Professor Al-Khalili 
developed at Surrey, taking into account the novel quantum nature of these nuclei, were the 
first to accurately describe the true size of the halo.

5pm Professor Martin Chalfie ForMemRS
 University Professor, Department of Biological Sciences, Columbia University, USA

 Touching a nerve: using genetics to study neuronal development and function
  Studying the Caenorhabditis elegans touch receptor neurons and mutations affecting 

their development and function has allowed Professor Chalfie to investigate neuronal 
differentiation, mechanosensory transduction and its modulation, microtubule structure and 
function, neuronal degeneration and neuronal connectivity. This work also led to Professor 
Chalfie introducing GFP as a biological marker.
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5.15pm Professor Robert Grubbs ForMemRS
  Victor and Elizabeth Atkins Professor of Chemistry, Division of Chemistry and Chemical 

Engineering, California Institute of Technology, USA

 Development of models for polymer structures and properties through synthesis
  Polymeric materials are important because their physical properties lead to a wide array of 

products and applications. Understanding how the molecular structure of a polymer controls 
the physical properties on much larger length scales has been a major topic in the physics  
of soft materials. New methods of controlled synthesis allow the exploration of the 
relationship of structure and function.

5.30pm Building tour for new Fellows

6.15pm Drinks reception for new Fellows and guests

6.45pm Dinner for new Fellows and guests

9pm Close

Friday 13 July 2018

  The work of the Royal Society

9.30am  Coffee for new Fellows  
and Foreign Members

9.45am  Sir Venki Ramakrishnan, President, 
the Officers and Dr Julie Maxton CBE, 
Executive Director

  An overview of the Royal Society’s 
activities and opportunities for Fellows 
and Foreign Members to get involved 
led by Venki Ramakrishnan, the Officers 
and Julie Maxton

11.45am Close

 Lunch

12 noon  Fellows and Foreign Members joined 
by their guests for pre-lunch drinks  
with the Officers and senior staff of the 
Royal Society

12.30pm  New Fellows’ Admission Day Lunch

 Admission Ceremony

1.45pm Group A – K
  Rehearsal of the Admission Ceremony 

for Fellows and Foreign Members in the 
Wellcome Trust Lecture Theatre

 Group L – Z
  Formal photograph taken of each new 

Fellow and Foreign Member in the 
Wolfson suite

  Guests of Fellows and Foreign Members 
to be taken on a tour of the building 
by the staff of the Society’s Centre for 
History of Science

3.15pm  Family, friends and other guests arrive 
and whole company assembles for 
Admission Ceremony

3.45pm  Admission Ceremony in the Wellcome 
Trust Lecture Hall

5pm  Afternoon tea for all attending the 
Ceremony

6.15pm Finish

Admission Day
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The Royal Society is a self-governing Fellowship of many 
of the world’s most distinguished scientists drawn from all 
areas of science, engineering, and medicine. The Society’s 
fundamental purpose, reflected in its founding Charters of 
the 1660s, is to recognise, promote, and support excellence 
in science and to encourage the development and use of 
science for the benefit of humanity. 
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