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The Year in the Department
At the time of writing the UCL community is 
celebrating the success of the award of the 
Nobel Prize in Medicine to Professor John 
O’Keefe of UCL’s Sainsbury Wellcome Centre for 
Neural Circuits & Behaviour. Professor O’Keefe 
becomes the 29th Nobel Laureate among UCL’s 
academics and students and joins the winner of 
the 201� Nobel Prize in Physics, Professor Peter 
Higgs, who was for a brief period a Lecturer in 
the Department of Mathematics. There is, of 
course, no Nobel Prize in Mathematics but with 
UCL’s and the department’s commitment to inter-
disciplinary research in, for example, applying 
mathematics to medicine and neuro-imaging, it 
is not inconceivable that one day the department 
will celebrate one of its own becoming a Nobel 
Laureate.

But there is a prize of similar standing in 
Mathematics: the Fields Medal. Awarded every 
4 years to 2 to 4 mathematicians under the 
age of 40, it is widely regarded as the highest 
honour that a mathematician can receive. To 
date there have been 5� Fields Medallists and 
the department is proud to have had close 
association with � of them: Klaus Roth in 1958, 
Alan Baker 1970 and Timothy Gowers in 1998, all 
of whom spent at least some part of their careers 
at UCL Mathematics. The Fields Medal was again 
awarded in 2014 and included for the fi rst time 
a female mathematician: the Iranian geometer 
Maryam Mirzakhani of Stanford University. That 
this was the fi rst award to a woman is surprising. 
In fact more than surprising: as Professor 
Sam Howison, Head of Oxford’s Mathematical 
Institute, noted in his Guardian article following 

the announcement of this year’s Fields 
Medallists, the odds are truly astronomical-think 
of tossing a coin 5� times and getting tails each 
time until a head on the last toss! Clearly there is 
a deep problem here which goes far beyond the 
simple tossing of coins and into considerations 
of role models, social attitudes, unconscious bias 
and so on.

Fifty percent of UCL’s undergraduates and MSc 
students studying mathematics are female and 
the level of attainment of these male and female 
students is indistinguishable. It is beyond this 
degree level where it becomes evident that 
there is a problem in the progression of women 
mathematicians: the so-called ‘leaky pipeline’. 
At UCL Mathematics, 20% of our PhD students 
and postdoctoral researchers are women, and 
only 4 of our 48 permanent academic staff are 
female. Such a leaky pipeline is not unique 
to this department. The 2010 International 
Review of Mathematics highlighted that the 
UK mathematical community faces signifi cant 
challenges surrounding gender diversity, 
commenting that the proportion of women 
engaged in mathematical research in the UK 
is, compared to other countries, ‘strikingly 
small’ and that ‘action about gender diversity is 
not a suffi ciently high priority in the UK’. Such 
problems are not unique to our discipline: other 
areas of science and engineering suffer similarly. 

The department is proud to have had some 
historical ‘fi rsts’ with regard to women in 
mathematics. For example, we believe that 
Susan Brown was one of the fi rst women 
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appointed to a Professorship in Mathematics 
in the UK, though it is shocking to think that 
this was as recent as 1987; and Marianna 
Csornyei (now at the University of Chicago) 
was appointed to a Professorship at UCL in 
200� at the age of 27. For many years we have 
hosted an annual ‘Women in Mathematics’ 
day for year 12 students. Despite this, we, 
as leading members of the UK mathematics 
community, must do more to promote and 
nurture the careers of female mathematicians. 
The department has recently been refl ecting on 
its own practices related to the recruitment and 
career development of its staff and students 
as part of the Athena SWAN award process. 
The Athena SWAN Charter was developed 
to encourage and recognise commitment to 
combating under-representation and advancing 
the careers of women in STEMM research and 
academia. We are proud that our efforts have 
being recognised by an Athena SWAN Bronze 
award earlier this year. Part of our award 
submission involved detailing a plan, available 
for download from our website, comprising 
of 20 actions designed to tackle under-
representation and advance women’s careers 
in the department and beyond. These are 
variously aimed at recruiting more women to the 
department particularly at PhD level, and once 
here promoting and nurturing their careers. We 
are determined that UCL Mathematics plays 
an effective role in what must be a global effort 
toward realizing the full potential of women in 
mathematics.

Robb McDonald
Head of Department

•
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Are scientists mad or is it the rest of the 
world?

The title of my speech is obviously intended to 
refer to the Hollywood stereotype of the mad 
scientist. I shall not in fact address whether 
the stereotype is accurate: the title is intended 
to give me scope to talk a little bit about what 
science means to me and how being a scientist 
or mathematician has affected the way I look at 
some of the things that have happened to me.

The first time I realised that the rest of the 
world might not be entirely rational was at the 
age of about 7 or 8 when I was told one of my 
family’s standard stories: a story which led 
me to discover for myself the principle usually 
known as Occam’s razor. You may recall that 
William of Occam was a 14th century thinker 
who is credited with proposing the principle of 
parsimony: among different explanations for 
the same phenomena one should choose the 
simplest one, or at least the one which relies on 
the fewest extra assumptions. The family story 
concerned great aunt Mary who had at some 
time got a splinter in her finger and been unable 
to get it out. Over the subsequent two years 
the splinter worked its way up inside her arm 
and emerged two years later from somewhere 
near her shoulder. I naturally asked how she 

De Morgan Association Dinner 
2014

From the Editor
This year the Annual Dinner of the De Morgan 
Association was held in June on Friday 1�th, an 
inauspicious day on which to begin a voyage, 
but, as it turned out, a good day for a dinner. 
The Jeremy Bentham Room at UCL was being 
refurbished and so the dinner was held in the 
Senate House of the University of London, the 
imposing inspiration for the Ministry of Truth in 
George Orwell’s Nineteen Eighty-Four, where 
some of us rewrote history over a few bottles of 
wine.  This year’s Guest of Honour was Professor 
Keith Ball, FRS, now at the University of Warwick 
but known to many of us from his time here in 
Mathematics at UCL. Keith was always a lively 
and amusingly controversial colleague and his 
speech on whether scientists are mad contained 
both the humour and the underlying serious 
message that we were used to.

Robb notes the Athena SWAN award to the 
department and we are pleased to celebrate 
the achievements of a number of women in 
Mathematics in this issue. Naomi Kraushar 
trained for and then competed in the International 
Mathematics Competition and writes of her 
experiences inside. Sarah Zerbes won the Philip 
Leverhulme Prize on the basis of internationally 
recognised work by a young researcher in any 
field and has been promoted to Reader, and 
Helen Wilson has been elected to the Council of 
the Institute of Mathematics and its Applications. 
Helen writes about the IMA inside and also about 
her experience of being interviewed on BBC 
World News about Maryam Mirzakhani’s winning 
of the Fields Medal.

We hope you enjoy this edition and encourage 
you to send us articles and photographs for 
future editions.

Ted Johnson
Professor of Mathematics

•

Professor Keith Ball speaking at the 
De Morgan Association Dinner
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knew that it was the same splinter and was 
rather dismissively told that she recognised it. 
Uncharacteristically for me I had the sense not 
to challenge this accepted wisdom but I felt 
fairly sure that it would be hard to recognise 
a splinter after 2 years and that a simpler 
explanation of the two events might be more 
plausible.

There are some lovely books by Jacob 
Bronowski about how science and scientists 
work. Two of them, “The Common Sense of 
Science” and “Science and Human Values” 
infl uenced me quite strongly in my teenage 
years. The aim of the fi rst one is to explain 
(especially to non-scientists) how science 
takes a very down to earth look at the world 
but nevertheless ends up with startling and 
powerful ideas about it. The story of Aunt Mary 
shows how one can apply common sense to 
challenge stories that are accepted as fact, but 
of course science has led us to understand that 
things are not always as they seem. 

There are several famous changes in humans’ 
view of the world, which arose from scientifi c 
enquiry. One that we tend to learn of early in 
life is the discovery that the earth is not fl at. 
Actually the story we are told at school is largely 
a myth: especially the idea that Columbus 
proved that the earth was round. By the time 
of Columbus no educated person believed that 
the earth was fl at. On the other hand the view 
that the sun orbited the earth did take some 
time to get rid of. There is a famous story told 
about Wittgenstein by his student Elizabeth 

DE MORGAN ASSOCIATION DINNER

Anscombe. He asked a friend why so many 
people had believed for so long that the sun 
orbited the earth. His friend replied “because it 
looks as though it does”. Wittgenstein then asked, 
“How would it look, if it looked as though the earth 
is rotating?”

It has always intrigued me that although there are 
groups that reject evolution, everyone accepts 
that the earth rotates and that it orbits the sun. 
The evidence for our picture of the solar system is 
much more diffi cult to understand than the fossil 
record, at least at an elementary level. To detect 
the earth’s rotation you need a theory of motion 
something like Newton’s and an experiment such 
as the circular tube of water: you fl ip the tube and 
the water starts to move around it at a rate that 
refl ects the earth’s rotation. Similarly the earth’s 
orbit could not be visually detected until the 
18th century by means of stellar aberration: the 
apparent change in the position of stars caused 
by the earth’s motion towards or away from them. 
Yet the heliocentric theory was adopted long 
before, probably because of Occam’s razor: it 
is just much simpler. My guess is that because 
people can quite easily visualise the earth orbiting 
the sun they mistakenly think that the orbit can be 
“seen”: that the evidence consists of just watching 
it. This prompts one to realise that it is vital to 
take care when explaining scientifi c ideas to non-
specialists.

One of the reasons that the rotating tube is 
so convincing to scientists is that it was an 
experiment designed in the light of Newton’s 
theory. The theory prompts you to design the 

Guests at the De Morgan Association Dinner
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experiment and when you build it you see what 
you expect: surely it can’t be coincidence that 
you got the result you expected. I think that this 
psychological effect is one of the most powerful 
illustrations of how science works. It is one 
thing to have some observations and come up 
with a theory that describes them. But to have 
a theory which predicts things that have never 
been observed and which then turn out to be real 
is extremely persuasive. For this reason, one 
of my favourite pieces of science is Maxwell’s 
equations and his discovery that they predicted 
the existence of electromagnetic waves that 
propagate through space at a characteristic 
speed: a speed which he calculated and found 
to be the known speed of light. Imagine how 
he must have felt: that by thinking hard about 
electric currents and magnets he had theorised 
the existence of waves whose speed made it 
obvious that light must be such a wave. The guy 
“invented” light. That may be an exaggeration 
but he did more or less “invent” radio waves. 
And here I can’t resist mentioning a line by the 
physicist Richard Feynman “From a long view 
of the history of mankind: seen from, say, ten 
thousand years from now: there can be little 
doubt that the most signifi cant event of the 19th 
century will be judged to have been Maxwell’s 
discovery of the laws of electrodynamics.”

In Bronowski’s book Science and Human 
Values, he explains how science encourages 
what he calls a habit of honesty: in particular the 
recognition that one might be wrong even when 
one is sure one is right. I’m not going to suggest 
that all scientists humbly admit their errors. But 

at least in their dealings with the outside world 
scientists do tend to be careful about recognising 
when they aren’t sure. I have a story that I like 
to tell not so much to indicate how easy it is 
to be mistaken but to illustrate how it feels to 
understand a scientifi c problem. But it happens 
to illustrate both points. The incident relates to 
Maxwell’s equations since it concerns one of the 
classical experiments for measuring the speed of 
light. A beam of light is split into two parts, one of 
which is sent towards a spinning mirror: the other 
is sent up a long corridor and back before being 
directed toward the same mirror. The mirror is 
often traditionally described as an octagonal 
prism: it doesn’t matter that it’s octagonal but 
it may remind you of the experiment if you’ve 
come across it before. This experiment was 
discussed in my class at school and the teacher 
asked us how we might measure the speed of 
rotation of the mirror, which you have to do in 
order to get a value for the speed of light. My lab 
partner Mike immediately suggested fi lming the 
mirror with a high-speed cine camera and then 
slowing down the fi lm to watch it. I reacted with 
derision, pointing out that he had just shifted 
the problem to another place since his proposal 
would necessitate measuring the speed at which 
the fi lm reel was turning: which is just as hard as 
measuring the speed of the mirror. He responded 
coolly by saying: “No, you just put a clock next to 
the mirror and fi lm them side by side.” Beautiful!

Keith Ball 
Professor of Mathematics, University of 
Warwick

•

Guests at the De Morgan Association Dinner
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De Morgan Association Dinner

Friday 12 June 2015

Senate House
Sherry at 6.45pm and Dinner at 7.30pm

Guest of Honour and After Dinner Speaker: Dr Tadashi Tokieda, University of Cambridge

All those on the UCL Alumni database will be sent an invitation to the next De Morgan Association Dinner. 
Please send us addresses of anyone else who may want to receive an invitation and remember to keep the 
Department and Alumni Relations Office of UCL informed of any changes of your address.  

Guests at the De Morgan Association Dinner
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Provost’s Teaching Award 
I am delighted that the outstanding contributions 
of Dr Yiannis Petridis to teaching were 
recognised by a Provost’s Teaching Award 
in 201�-14. Through his role as Chair of the 
Departmental Teaching Committee, Yiannis has 
played a key role in reinvigorating the modules 
that are taught to our undergraduates, to the 
extent that our year � and 4 undergraduates now 
enjoy a broad selection of courses relevant to 
modern mathematics. For example, he designed 
the advanced, and very successful, course ‘Prime 
numbers and their distribution’; a course which is 
closely aligned with his own research interests. 
Yiannis has made many other valuable teaching 
related contributions to the department and UCL. 
For example, he is the study abroad tutor and 
his wide knowledge of overseas mathematics 
programmes has led undergraduates to many 
successful exchanges; he has designed and 
delivered innovative ‘help classes’ to first year 
undergraduates and took part in an ‘e-learning’ 
initiative in which his year 2 lectures on complex 
analysis were filmed and posted online. But, 
perhaps most significantly, Yiannis is an 
exceptional lecturer and has the ability to teach 
large classes (200+) challenging topics such 
as year 1 analysis, and to give stimulating and 

well-received talks to visiting UCAS candidates. 
It is no surprise that Yiannis has been previously 
nominated by students for a prize in the 
‘Outstanding Teaching’ category in the Student 
Choice teaching Awards.

Robb McDonald
Head of Department

From the Award Announcement: 
Yiannis has been a Reader in Mathematics since 
2009. He holds a PhD from Stanford University. 
He has teaching and research experience in the 
US, Canada, UK, Denmark, and Germany, where 
he was a Humboldt Fellow. His research focuses 
on analytic number theory and the spectral theory 
of automorphic forms. His teaching contribution 
at UCL is centred around the modernisation 
of the curriculum, linking it to current trends in 
mathematical research, and supporting problem-
based learning, in order to enhance the learning 
experience of UCL students, making them 
globally competitive. His is a truly international 
scholar, as he speaks English, French, German, 
Greek and is currently learning Danish and 
middle Egyptian (hieroglyphic).

•

Yiannis Petridis and Professor Michael Arthur
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A Brain on Fire: JJ Sylvester, 
professional mathematician 
(1814-1897)
Those of us who have had dealings with 
matrices know that the subject was named and 
developed by JJ Sylvester, but many may not 
realise that the versatility of their computers and 
tablets, and the encryption which keeps their 
data confidential all depend upon his work. This 
year we celebrate the 200th anniversary of his 
birth.

Sylvester’s was a remarkable life lived against 
the backdrop of the radical social changes of 
the nineteenth century. His ambition was to be 
a professional mathematician. He wished to 
have time to use his creative mind, to be able 
to teach in a stimulating environment and to live 
as a gentleman. Considering his extraordinary 
talents, this should have been easy for him, but 
he was a Jew who refused to compromise his 
Judaism.

As a child he attended the first private boarding 
school for Jewish boys in Highgatei where the 
curriculum was traditional with Hebrew and 
biblical studies being taught alongside secular 
subjects. The schooling was designed so that 
the pupils could cherish their Jewish heritage 
as well as being able to interact on an equal 
educational level with their non-Jewish fellows.

Sylvester’s headmaster was so impressed 
with his mathematical ability, aged 11, that 
he arranged for the professor of mathematics 
at the Royal Military Academy in Woolwich, 
Olinthus Gregory, to examine him in algebra 
and his talent became more generally 
recognised.

In 182� our own University College London 
(then known as London University College) was 
founded as the first English University to be 
free from religious restrictions. At that time in 
Cambridge a student was required to sign the 
�9 Articles of Faith, before receiving a degree 
and in Oxford, a student could not be admitted 
without signing this document. This disbarred 
Jews, Catholics, and non-conformists from 
English universitiesii .

Olinthus Gregory was on the original Council 
and may well have had Sylvester in mind as a 
future applicant. In fact Sylvester was among 
the first students when the college opened in 
1828. The fourteen year old Sylvester was in the 
highest mathematical class and according to his 
professor, Augustus de Morgan, “became by far 
the first pupil in it”. De Morgan also wrote that he 
had “never before or since (seen) mathematical 
talent so strongly marked in a boy of that age”iii .

In spite of his precocious talent his behaviour was 
less mature. After a dispute with a fellow student 
and reports of knives being flourished in the 
refectory, his family took him away.

This dramatic event led to the myth that Sylvester 
was actually expelled, but a letter from his 
brother, Elias, on behalf of the family, clearly 
stated that they wished to “withdraw” him from 
“London University”. Sylvester was a butt for 
practical jokes and more incidents would have 
been bound to happen.

JJ SYLVESTER: A BRAIN ON FIRE

James Joseph Sylvester, by George Patten in 1841.    ©
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Sadly, he continued to be taunted at his new 
school and even at one time ran away, but he did 
have success when through a brother’s contact in 
New York; he was sent a combinatorial problem 
that had been posed by the American Contractors 
of lotteries. He solved this problem and received 
a letter praising his mathematical abilityiv together 
with a prize of $500, an enormous sum for a 
school boy.

In 18�1 Sylvester was admitted as an 
undergraduate at St John’s College Cambridge. 
In his third year he became ill and missed two 
years. During this hiatus Sylvester published his 
first book, Collection of examples on the integral 
calculus in 18�5. 

Attempts by liberal academics and politicians 
to remove the disability for Jews and dissenters 
taking degrees were unsuccessful and knowing 
that he was unwilling to “swear on the true faith of 
a Christian”, Sylvester eventually sat the Tripos. 
His results would have entitled him to be second 
wrangler, but he could not receive a degree.

Without a degree he could not obtain a fellowship 
or compete for one of the Smith’s prizes. London 
University College was the only university in 
England where he could take up an appointment 
so he returned to become professor of Natural 
Philosophy. Mathematics would have been his 
first choice, but that chair was occupied by his 
youthful and admired professor, Augustus de 
Morgan.

During this time he wrote a remarkable series 
of mathematical papers published in the 
Philosophical Magazine, on optical theory, the 
motion of fluids and rigid bodies and definite 
double integration among other subjects and 
revealed his talent for inventing words for 
mathematical concepts. By 18�9 his reputation 
was such that he was elected a Fellow of the 
Royal Society at the early age of 25. 

Trinity College Dublin did not require religious 
tests for graduates to receive degrees and an 
arrangement existed with St John’s College 
Cambridge whereby a graduate from Cambridge 
enjoyed the rights and privileges of the Dublin 
college and vice versa. It was via this quid pro 
quo that Sylvester was awarded a BA from Dublin 

in 1841 and since it was three years after he had 
passed his Cambridge exams, he also claimed 
the MA.

Sylvester realised that he had little chance of 
replacing De Morgan, only eight years his senior, 
as Professor of Mathematics. Therefore after 
only three years as Professor of Natural Science, 
Sylvester, now with degrees as well as an FRS, 
was appointed professor of mathematics in the 
University of Virginia, for a probationary year. He 
was to be America’s first Jewish professor.

In 1841 he was welcomed in Charlotteville, 
Virginiav, little knowing what drama was in store. 
Although the local literary magazine reported 
that his work was “highly satisfactory”, he was 
plagued by violence and anti-Semitism. There 
was also strong anti-English feeling because the 
country was seen as anti-slavery and slavery 
was an integral part of southern culture. One 
contemporary wrote “I reckon our London 
cockney knows about as much about Virginian 
manners and character as a horse would about 
the differential calculus”. Only a year previously 
a professor, with connections to Jefferson, the 
university’s founder, was killed by marauding 
students. It was against this background that 
Sylvester tried to discipline a student. When he 
was reprimanded, the student became abusive 
and Sylvester reported this to the faculty meeting. 
The student demanded an apology claiming 
that Sylvester did not treat him like a gentleman 
and that he had been spoken to ‘as an overseer 
speaks to a negro slave’. In southern society 
sensitivities to gentlemanly conduct and family 
honour ran high. Sylvester was concerned for his 
safety and like other faculty members carried a 
sword stick. There was a report that the student 
and his brother approached Sylvester to punish 
him for not apologising. Sylvester received two 
blows; he hit one brother with the sword stick 
who collapsed in fear, but no damage was done. 
Even so, Sylvester decided that it was time to 
leave Virginia and went to New York to seek 
another academic appointment.

Sylvester made contacts with leading American 
mathematicians including Benjamin Pierce and 
physicist Joseph Henry and attempts were made 
to secure him a post at Harvard, but with no 
success. However, while in New York he formed 
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a romantic attachment to a Miss Marsden, 
which did not lead to marriage; possibly due 
to a difference of their religionsvi. She never 
married and neither did he, though he suffered 
further heartbreak. 

At this time of emotional pain Sylvester 
discovered his love of poetry writing. Many of 
his mathematical papers contained examples of 
his poems and he included extracts in his major 
lecturesvii. Sylvester enjoyed playing music and 
sang throughout his life. He once wrote “May 
not music be described as the mathematic of 
sense mathematic as the music of the reason? 
The soul of each the same! Thus the musician 
feels mathematic and the mathematician thinks 
musicviii”.
 
Sylvester, applied for a professorship at 
Columbia University but the selection 
committee wrote that the election of a Jew 
“would be repugnant to every member of the 
board”. It was time to return home to England.

With the rise in the number of insurance 
companies the profession of actuary became 
important. Principles of probability and 
compound interest were used to determine 
the price of annuities. Several mathematicians 
were consultants to insurance companies, De 
Morgan among them, and it might well have 
been he who in 1844 recommended Sylvester 
to Equity and Law life Assurance Company as 
an actuary. There he stayed for the next twelve 
yearsix, during this time he was instrumental in 
founding the Institute of Actuaries in 1848 and 
was vice-president for five years. 

In the day there was little time for mathematics, 
instead he worked on mathematics at night. 
He managed to write a series of important 
mathematical papers for the Philosophical 
Magazine on number theory and combinatorics 
and key papers that developed the theory 
of invariants for the Cambridge and Dublin 
Mathematical Journal. He also tutored a pupil 
preparing for Cambridge who had an older 
sister, to whom Sylvester eventually proposed 
marriagex. Sadly for him this was declined, 
though they remained friends until her death. 
She later married a Dr Bodichon and is known 
to history as Barbara Bodichon, an advocate of 

women’s rights and one of the founders of Girton 
College Cambridge. Unsubstantiated reports 
that Florence Nightingale, an accomplished 
statistician, and the first woman fellow of the 
Statistical Society, (now the Royal Statistical 
Society) was a pupil of Sylvester may have come 
about because Barbara Bodichon and Florence 
Nightingale were first cousins.  

By 1845 all directors of Equity and Law were 
required to be lawyers. To better his position 
Sylvester joined the Inner Temple and was called 
to the Bar. He met Arthur Cayley, another lawyer 
in-training who was six years younger and had 
been senior wrangler in 1842. Not being a Jew 
he was able to take a Fellowship at Trinity though 
later he decided on a legal career. Quite soon 
they were exchanging mathematical ideas and 
throughout their life-long friendship during which 
they often corresponded daily they never co-
authored a mathematical paper. Together though 
they revolutionised nineteenth century British 
mathematics.

By the 1850s Sylvester was at a creative phase 
as he later wrotexi “….in a back office in Lincoln’s 
Inn Fields. The work was done and well done, but 
at the usual cost of racking thought- a brain on 
fire……….That night we slept no more...”

By 1854 Sylvester needed a more mathematically 
stimulating environment. The position of professor 
of mathematics at the Royal Military Academy in 
Woolwich became vacant. This was a political 
appointment through the War Office and he did 
not have to take the religious oath. His application 
was unsuccessful. Disappointed, Sylvester then 
applied to be professor of Geometry at Gresham 
College where public lectures were given so it 
was not a university as such. Unfortunately this 
application was not successful either. 

Now aged 40 he must have felt saddened and 
frustrated by his situation. The following year the 
new professor at Woolwich died and Sylvester 
was appointed. It came with a large house and 
garden in Woolwich, a salary of £500 a year.

When not in Woolwich, Sylvester spent his 
days at the Athenaeum Club which had the 
most comprehensive club library in London 
and to which he had been elected a member 
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in April, 185�, under Rule II which provided for 
the “annual introduction of a certain number of 
persons of distinguished eminence in science, 
literature, or the arts, or public services.”xii. This 
was a welcome recognition of his status. The 
club named after Athene, goddess of wisdom, 
appropriately had no rules excluding dissenters.

Sylvester spent fifteen years at Woolwich 
and though it was not without its problems 
his mathematical research was fruitful and 
recognition came, including the award of the 
Royal Medal of the Royal Society. He succeeded 
De Morgan as the second president of the 
London Mathematical Society and became 
president of the mathematical and physical 
section of the British Association in 18�9. 

In 1870 he published a book on poetry, The laws 
of verse or principles of versification exemplified 
in metrical translations, in which he attempted 
to analyse verse in triads of sound, thought and 
words as well as translating poems from the 
Greek.

The same year new regulations at the Royal 
Military Academy, forced Sylvester to retire just 
six weeks short of the fifteen years which would 
have entitled him to the full pension of two thirds 
of his final salary. The authorities expected him 
to be content with a pension of half his previous 
salary and they would not allow him to stay for 
the extra six weeks. Sylvester was not the sort of 
man to accept this inequity. He had battled all his 
life against injustice and now he summoned help 
from his many supporters. After a struggle, he 
was granted his full pension, but was now without 
an academic position.

The Johns Hopkins University, a new university 
in Baltimore USA was in the planning stages 
and in February 187� Sylvester was appointed 
the professor of mathematics. Sylvester was 
in his early sixties but was full of ideas for 
the new graduate school of mathematics. He 
founded the now prestigious American Journal 
of Mathematics, collected a talented staff and 
enrolled gifted students including women. In 
doing so he raised the standards of American 
mathematics. He returned to Europe during the 
summer breaks, but found the climate hard and 
he missed his English life and associates. 

In 188� the post of Savilian Professor of 
Geometry at Oxford became vacant. This 
is one of the most prestigious mathematical 
professorships in England, another, the 
Sadleirian chair, being occupied by Cayley. 
By this time the Universities Tests acts 
(1871) had guaranteed religious freedom in 
Universities in England. In 1872, St John’s 
College Cambridge not only awarded Sylvester 
his long overdue BA and MA but they also 
later awarded him an honorary fellowship and 
Oxford awarded him an honorary degree. It was 
now possible for Sylvester to hold the Savilian 
Professorship. Undaunted by age he submitted 
his application for the chair through his friend the 
mathematician, publisher, President of the Royal 
Society and member of the selection committee, 
Sir William Spottiswood. He learned in December 
188� that he had been appointed to the Savilian 
Chair. He was euphoric. His worth had finally 
been acknowledged and he was now �9 years 
old.

Oxford was then in transition from ecclesiastical 
colleges to a modern university. He concentrated 
on bringing Oxford mathematics into the late 
nineteenth century. There were frustrations as 
the power of influencing studies was in the hands 
of the college tutors. He realised that he could 
not have the same influence that he had had at 
Johns Hopkins. Failing sight caused him to leave 
Oxford when he was 80 and he relinquished his 
duties to a deputy.

Two weeks before he died in 1897, aged 82, 
he was still busy working on the Goldbach 
conjecture: that is to prove that every even 
number greater than two can be partitioned into 
two prime numbers. He made progress, but to 
this day it is still unproven.

Most of those who knew him acknowledged 
that he was sometimes difficult, with a tendency 
to restlessness “perhaps inseparable from 
the possession of a mind of such power and 
incessant activity”xiii. It seems that this was the 
only defect in his character.

As he wrote in Laws of verse “The mathematician 
lives long and lives young; the wings of his soul 
do not early drop off, nor do its pores become 
clogged with… earthly particles…..”xiv.
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JJ SYLVESTER: A BRAIN ON FIRE

The first and last page (above) of a letter addressed from the Athenaeum and sent 
by Sylvester to Eliza Spottisswood in 1878. Pages 2, 3 (below) are the inside pages 

containing that lovely phrase ‘a nest of mathematical nightingales’ gathering in Dublin. 
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Patricia Rothman
Honorary Research Fellow

Adapted from my article in History Today published in 
September 2014.
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J J Sylvester Scholarship Fund

The J J Sylvester Scholarship Fund was set 
up in 1997, on the centenary of the death of 
J J Sylvester, one of the most gifted scholars 
of his generation. The Fund aims to award a 
scholarship to help support a gifted graduate 
mathematician.

You can make your gift to UCL online, by 
telephone or by post. Donations may be made 
by cheque, charity voucher or GiftAid. Cheques 
should be made out to the UCL Development 
Fund and sent to the Departmental Manager, 
Helen Higgins. Any donation, large or small will 
be gratefully acknowledged by the College. If you 
are interested in knowing more about the Fund 
or other tax-effi cient ways of supporting the Fund 
please do not hesitate to contact Hamish Stewart 
at makeyourmark@ucl.ac.uk or on 
+44 (0)20 �108 �8�4. 

Giving Online: 
http://www.ucl.ac.uk/makeyourmark/how-to-give
Giving By Post: To make a gift by credit or debit 
card, or set up a direct debit (if you have a UK 

bank account) by post, please download our UK/
overseas gift form: 
https://www.ucl.ac.uk/makeyourmark/how-to-
give/give-accordion/post.pdf 
and return it to UCL Development & Alumni 
Relations Offi ce, University College London, 
Gower Street, London, WC1E �BT, UK. 
Giving over the phone: To make a gift over 
the phone, using a credit or debit card, please 
contact the Regular Giving team on 
+44 (0)20 �108 9127. 
Giving from the US and Canada:
http://www.ucl.ac.uk/makeyourmark/how-to-give/
giving-us

Sylvester was one of the greatest 
mathematicians to be associated with UCL and 
it is hoped that, through contributions made 
to the Scholarship Fund, we shall be able to 
assist in progressing the education of other 
mathematicians so as to realise their full potential 
for the benefi t of us all.
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ON MATHEMATICS OF X-RAY COMPUTED TOMOGRAPHY

The UCL Centre for Inverse Problems was established last year and three in-
verse problems researchers were appointed: Bangti Jin in Computer Science, Franz
Kiraly in Statistics and myself in Mathematics. Altogether, the centre has 9 faculty
members from the above three departments reflecting the cross-disciplinary nature
of the study of inverse problems, that is, the study of how to convert indirect
measurements of a physical system into information about its structure.
Let me illustrate the somewhat fuzzy concept of indirect measurement by the

classical example of X-ray computed tomography, or CT as it is often called. CT
is widely used as a medical imaging method, and according to National Health
Service, 4.7 million computed tomography scans were performed in England last
year. In a CT scan, beams of high energy photons are shot through a body and the
attenuations of the beams are measured. The photons travel along straight lines
and the measurements can be analysed in 2 dimensional slices. This leads to the
following mathematical inverse problem: Suppose that f is a real-valued function
in the plane that vanishes outside a bounded set. Recover f given its integrals over
all lines in the plane 1.
This problem was solved by Johann Radon in 1917 out of purely mathematical

interest [1], and the map taking f to its line integrals is the eponymously named
Radon transform. See the figure for an example of a Radon transform 2. By
comparing f and its Radon transform Rf , we see that the hard edges in f lead
to hard edges in Rf . This phenomenon can be analysed mathematically, and such
analysis, called microlocal analysis, is an important tool in the field of inverse
problems3.
In 1971, long after Radon’s mathematical work, Godfrey Hounsfield and his

colleagues at EMI built the first CT scanner. This was the heyday of EMI in the
world of pop music, however, contratry to common belief, Hounsfield’s Nobel Prize
winning research was funded chiefly by British tax payers rather than through the
success of the Beatles [2].
One way to see that the Radon transform is invertible is to use the fact that the

two dimensional Fourier transform

f̂(ξ) =



R2

e−ix·ξf(x)dx

is invertible4. We let θ be an angle as in the figure, and define two perpendicular
unit vectors in the plane

w(θ) = (cos θ, sin θ), w⊥(θ) = (− sin θ, cos θ).

1Of course, some regularity, say continuity, is required from f in order for the integrals to exist.

I will not consider this sort of details here.
2An interested reader can easily experiment with the Matlab routine radon (http://uk.

mathworks.com/help/images/ref/radon.html) that I used to produce the figure.
3For a nice introduction to microlocal analysis of the Radon transform see [3].
4For an elegant proof of the latter fact see [4, Th. 7.1.5].

1

ON MATHEMATICS OF X-RAY COMPUTED TOMOGRAPHY
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2 ON MATHEMATICS OF X-RAY COMPUTED TOMOGRAPHY

θ

s

θ

s

0 60 120 180

0

Figure 1. We parametrize the lines in the plane by the distance
to the origin s and the angle θ as in the top left figure. The Radon
transform Rf of f is on the bottom and f itself is in top right
figure. The red dashed line corresponds to the point marked with
+ in the space of lines. Note that the dashed line passes through
the top edge of the square in f , and that there is a hard edge also
in Rf at the point +. A similar hard edge can be seen below the
point + corresponding to the bottom edge of the square in f .

Then the Radon transform can be parametrised as follows

Rf(s, θ) =



R
f(sw(θ) + tw⊥(θ))dt.

We take the one dimensional Fourier transform of Rf in the s variable



R
e−isσRf(s, θ)ds =



R2

e−isσf(sw(θ) + tw⊥(θ))dtds.

ON MATHEMATICS OF X-RAY COMPUTED TOMOGRAPHY
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Faculty Teaching Awards 2014
MAPS Faculty Teaching Awards
The Faculty is delighted to announce the winners of this year’s MAPS 
Faculty Teaching Awards. These are:
•Academic staff category: Dr Ioannis Kosmides (Statistical Science)
•Postgraduate teaching assistant category: Jamil Nadim 
(Mathematics)

PhD student Jamil Nadim won the MAPS Faculty teaching Award 
in the Postgraduate Teaching Assistant category in 201�-14. Jamil 
has taught MATHM204/MATH�204 since 2011. At that time this was 
a fourth year module and normally we would not assign a Teaching 
Assistant to teach it. However, lack of other appropriate lecturers 
made it necessary to assign Jamil for this difficult task.  He succeeded 
brilliantly. The module had 11 students in 2011 and in 201�-14 it had 
55 students! Student feedback from this course is excellent and he 
was nominated for a UCLU ‘Student Choice Teaching Award’ in 201�-
14. Jamil is now a Teaching Fellow in the department. Jamil Nadim

ON MATHEMATICS OF X-RAY COMPUTED TOMOGRAPHY 3

Note that the map taking (s, t) to x = sw(θ) + tw⊥(θ) is the rotation by the angle
θ in the plane, and that s = w(θ) · x. Hence, after a change of coordinates,

R
e−isσRf(s, θ)ds =



R2

e−iσw(θ)·xf(x)dx = f̂(σw(θ)).

We see that the one dimensional Fourier transform of Rf in s gives the two dimen-
sional Fourier transform of f in polar coordinates.
The Radon transform can be generalised in many ways, for example, by consid-

ering integrals along geodesics on a Riemannian manifold. In fact, Radon refers in
his 1917 paper to earlier work by Minkowski and Funk related to integrals along
great circles on the sphere. Integral transforms along geodesics remain an active
area of research and we have had two talks about inversion of such transforms in
our Inverse Problems Seminar this year: one by Gabriel Paternain from Cambridge
and the other by Sean Holman from Manchester.
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Lauri Oksanen
Lecturer, Department of Mathematics
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NEWS

Three UCL researchers have been recognised 
in this year’s Philip Leverhulme Prizes. The 
Leverhulme Trust was established by the will 
of William Hesketh Lever, the founder of Lever 
Brothers. Since 1925 it has provided grants and 
scholarships for research and education; today, 
it is one of the largest all-subject providers of 
research funding in the UK, distributing over 
£�0m a year. Each year, the Trust awards thirty 
Philip Leverhulme Prizes over all academic fi elds 
to recognise researchers at an early stage of their 
career, whose work has already had a signifi cant 
international impact, and whose future research 
career is exceptionally promising. 

UCL’s winners are Dr Sarah Zerbes (UCL 
Mathematics) and Dr Alexandros Beskos (UCL 
Statistical Science), both within the Faculty 
of Mathematical & Physical Sciences, as well 
as Dr Ewa Paluch (UCL Life Sciences), who 
collaborates with the faculty through UCL’s 
Institute for the Physics of Living Systems.

Dr Zerbes said: 
`My husband David Loeffl er (Warwick) and I 
were jointly awarded a Leverhulme prize for our 
work in algebraic number theory. Number theory 
is one of the oldest branch of mathematics, but 
also one of the richest and most active areas of 
current research. Number theorists are interested 
in properties of the integers (whole numbers, as 
opposed to fractions or irrational numbers), such 
as factorizing numbers into primes, or fi nding 
solutions to equations where the unknowns are 
whole numbers.

Our work is closely related to one of the 
most important unsolved problems in pure 
mathematics, the Birch and Swinnerton-Dyer 
conjecture, which concerns a special class of 
equations called “elliptic curves”. This conjecture 
predicts that the existence of solutions to such 
equations is closely related to the behaviour of 
certain complex-analytic functions called “L-
functions”. We have constructed an example of a 
sophisticated tool called an Euler system, which 
allows us to relate the L-function back to the 
arithmetic of the underlying elliptic curve, bringing 
new cases of the BSD conjecture within reach. 

David and I are very happy that our research 
has been recognised in this way, and we are 
looking forward to making further progress on 
these fascinating and fundamental questions. 
We are particularly happy to have received the 
prize jointly, as we have been working together 
for many years, and we received the news 
about the prize just in time for our fi rst wedding 
anniversary! We are planning to spend the prize 
money on funding a joint postdoctoral position to 
work together with us on the construction of new 
Euler systems.’

Sarah Zerbes

Philip Leverhulme Prize

Student Choice Teaching Awards, UCLU
The Department received four nominations in various categories for the Student Choice Teaching 
Awards 2014: Dr John Talbot, Dr Sarah Zerbes, Dr Isidoros Strouthos and Mr Jamil Nadim. The full list of 
nominations can be found at:

http://uclu.org/articles/uclu-announces-this-years-student-choice-teaching-awards-roll-of-honour
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NIELSEN EQUIVALENCE 

Nielsen equivalence

1 The Euclidean Algorithm

Let a and b be positive integers. The greatest common divisor of a and b is
found using the Euclidean algorithm, which is usually pictured something like
this:

Given a pair of numbers, subtract the smaller from the larger until one of the
numbers is zero. The result is the greatest common divisor.

We denote the integers, as usual, by Z, and reinterpret a pair (a, b) of integers
as a homomorphism from Z2 to Z as follows: Z2 is the set of pairs of integers
(x, y), and let f(a,b) : Z2 → Z be the linear map defined by f(a,b)((x, y)) = ax+by.
Suppose that a ≥ b. The Euclidean algorithm produces a new pair of integers
(a− b, b). What does this do to the homomorphism? Computing, we see that

f(a−b,b)((x, y)) = (a− b)x+ by = ax+ b(y − x) = f(a,b)((x, y − x))

The group Z2 is generated by the two vectors (1, 0) and (0, 1), but there is
nothing special about this choice. We could have just easily generated Z2 by
(0, 1) and (1,−1). Writing our equation out in terms of matrices gives us:


a b

 
1 0
−1 1

 
x
y


=


a− b b

 
x
y



Switching a and b amounts to switching x and y, which is done via the matrix
[ 0 1
1 0 ]. Repeating according to the Euclidean algorithm, we discover a 2×2 integer
matrix M with determinant ±1 so that


a b


M =


gcd(a, b) 0


or


a b


=


gcd(a, b)

 
1 0


M−1

The matrix M has determinant ±1 and defines an automorphism of Z2. So
far so good, but what we have really done is show that any two maps Z2 → Z
either have distinct images (indexed by the greatest common divisor), or differ
by precomposition by an automorphism of Z2. There is a topological picture to
accompany this analysis:

The map f(a,b) is interpreted as a map from the torus, whose fundamental
group is Z2, to the circle, whose fundamental group is Z. The kernel of f(a,b) is
represented by a simple closed curve (meaning that it doesn’t cross itself) on
the torus, which we have stylistically drawn as wavy lines. The matrix M−1

becomes a homeomorphism of the torus carrying the curve representing the
kernel to the curve c. The subgroup of Z generated by gcd(a, b) is a map from
the circle to the circle that wraps around gcd(a, b) times, and the matrix


1 0


just forgets the second coordinate of the torus, killing the curve c. For pairs
(a, b) with gcd(a, b) = 1, we think of this as the vaguely philosophical “There is
only one way to generate the integers using two elements.”
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How many ways are there to generate other groups? LetG be a group and suppose
that any element of G can be expressed as a finite product of elements from
the list (g1, g2, . . . , gn). If these elements suffice, then so do (g1g2, g2, . . . , gn),
the list obtained by replacing g1 by g1g2, as do (g

−1
1 , . . . , gn), along with lists

obtained by other product replacements with other indices. The resemblance to
changing the basis of Z2 by an elementary matrix is not coincidental. We say
that two lists are Nielsen equivalent if they are related by a sequence of such
moves.
Suppose now that G is the fundamental group of a topological space X,

pictured below as a blob. For each gi we choose a map of a circle xi to X
representing the element gi. Gluing these together we obtain a map from the
bouquet of n circles, Rn, to X.

Trading g1 for g1g2 gives a different map from the rose to X, which we can undo
by choosing an appropriate map Rn → Rn (Just like we did with M−1 and the
torus!). Unlike the torus case this map is not a homeomorphism, but it is a
homotopy equivalence (h.e.). Topology is often described as bendy geometry,
but often just bendiness is not enough. We have to work in a larger category
that preserves enough features of the problem at hand.

Determining how many such maps are there for an arbitrary group G, up to
equivalences of Rn, hence how many classes of generating tuples there are, is an
undecidable problem, even within large classes of groups with otherwise good
algorithmic properties. Some groups, however, are relatively straightforward.
For instance, Gaussian elimination amounts to the fact that there is exactly one
class for Zn.

For closed surfaces we have the following picture:

The fundamental group of the surface of genus two is generated by four standard
elements, drawn as curves on the surface to the right. A system of generators
becomes a map from a graph to the surface. This map, though probably
very bad, factors through, up to h.e., a map which kills extra generators, and
maps the remaining ones to the standard generators. The proof could possibly
be translated into something purely algebraic, but the topological picture is
enlightening and compresses a lot of information into a convenient package.
In our analogy with the Euclidean algorithm, pairs of integers are paralleled
by special maps from certain square complexes to the surface. There is a
family of transformations of these complexes (the analogue of subtraction...), the
transformations can be applied whenever the generators are not standard, and
there is a well-ordered complexity (analogous to measuring the larger of the two
integers) which decreases whenever the transformations are applied, guaranteeing
termination, showing that an arbitrary list of generators can be reduced to a
standard one, just like a relatively prime pair of integers (a, b) reduces to (1, 0).

Lars Louder
Lecturer, Department of Mathematics

•
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Inaugural Lecture 2013 - 2014
Michael Singer 

Michael Singer gave his Inaugural Lecture ‘The aesthetics of shape’ on Wednesday 5 March 2014.

Abstract:
There has been a close relation between aesthetics and geometry since the time of the Ancient Greeks. 
The golden ratio, the platonic solids and the geometry of perspective are classical examples of the 
intimate links between the mathematical subject of geometry and the human sense of aesthetics and 
beauty. At the beginning of the twenty-first century, the mathematics is more abstract, but a sense of 
beauty still guides us in our research. I shall try to give a sense of the aesthetics of shape from a modern 
standpoint.

Michael Singer presenting his Inaugural Lecture

Robb McDonald, Head of Department and 
Michael Singer

Professor Richard Catlow, Executive 
Dean, Faculty of Mathematical and 

Physical Sciences (MAPS), UCL. Chair 
of Michael Singer’s Inaugural Lecture
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Beauty may be in the eye of the beholder, but 
some things are definitely more beautiful than 
others. For example, if I ask you to imagine 
a random amorphous blob, I am certain that 
whatever you conjure up in your mind’s eye 
is certainly less appealing than if I told you to 
picture a perfectly round sphere. Moreover, 
one can distinguish between these objects 
mathematically, with the sphere being “better” 
geometrically than the blob.

This is the starting point for Michael Singer’s 
lecture: that there is a parallelism between the 
shapes we objectively view as aesthetically 
better and those that mathematicians consider to 
be beautiful. More than that, one can ascribe a 
notion of beauty to the mathematics itself: in fact, 
recent research at UCL involving brain scans has 
shown that mathematical formulae can evoke the 
same responses as art and music, both positively 
and negatively, so that one can have “beautiful” 
and “ugly” maths!

This now raises the question: what do 
mathematicians (and specifically geometers) 
consider to be beautiful? In particular, how can 
one distinguish the beautiful shapes from the 
ugly ones? Following this line of thought, Michael 
posed a conundrum for the audience. Suppose 
we have some very large blob and some tiny ants 
which are living on it. How can the ants discover 
the shape of the world they live on and how can 
they find out whether it is a “beautiful” or “perfect” 
world rather than just some random blob?

Let us think first about the sphere again. One 
way to describe the surface of the sphere is the 
set of points which are all the same distance 
away (say one metre) from a fixed point in space. 
This is really the same as drawing a circle using 
a compass, since there you are describing 
the circle as the set of points a fixed distance 
away from the tip of the compass. Although this 
describes the sphere precisely it is a completely 
useless definition for the ants, because they 
cannot see their world from afar and recognise it 
in these terms. So, we need a new idea, which is 
the culmination of thousands of years of thought 
about the subject of geometry.

To help explain this development, Michael gave 

a brief history of the study of geometry and its 
links to art and architecture: from the Parthenon 
and the work of the ancient Greeks such as Plato 
(who described the beautiful Platonic solids), 
Euclid and Archimedes; to the wonderful tilings 
and other geometric patterns of Moorish Spain; 

and through to the use of perspective in the 
Renaissance in the work of Leonardo da Vinci, 
Pacioli and Alberti for example, who elaborated 
on the Platonic solids with objects like the 
rhombicuboctahedron and the mazzocchio. The 

work of Alberti in particular led to the following 
question: if you view the same scene from 
different angles, how are these views related? 
This question motivated the creation of the field 
of projective geometry in the 17th Century by 
Desargues and Pascal (amongst others), and 
the work on coordinate geometry by Fermat 
and Descartes saw the uniting of the studies 
of algebra and geometry. Later, in the 18th 
Century, the work of Newton and Euler saw the 
use of calculus to study geometry in so-called 
differential geometry, which is Michael Singer’s 
primary area of research.

Up until the start of the 19th Century, the 
Euclidean geometry of the ancient Greeks 
reigned supreme, and was seen as a perfect 
way to describe the world around us. It had 

The mezquita, Cordoba

Mazzocchio
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a profound influence beyond mathematics 
and underpinned the world-view of many 
philosophers of the period. This view was 
changing, however: philosophers such as 
Barrow and mathematicians like Gauss 
questioned the absolute nature of Euclidean 
geometry. It was then not long before what 
is now called “non-Euclidean geometry” was 
discovered, specifically the hyperbolic plane, 
which is beautifully illustrated in the work “Circle 
Limit III” by the artist M.C. Escher. The discovery 

of non-euclidean geometries was described 
by the historian of mathematics, Morris Kline, 
as “the most consequential and revolutionary 
step in mathematics since Greek times”. This 
may appear an extraordinary claim, but is no 
exaggeration in view of the central place of 
geometry within mathematics and the deep 
influence of euclidean geometry on human 
thought over the centuries.

Following on from this discovery, Gauss and 
Riemann developed the theory of curved 
objects, and mathematicians (as well as the 
general public, including artists) began to 
explore new geometric worlds such as geometry 
in the fourth dimension, leading us all the way to 
the study of geometry as we know it today.

Armed with this knowledge, we can now return 
to the problem of the ants: how can they 
discover what kind of world they live on? The 
first trick they could do is draw squares to cover 
their world, like in the mazzocchio, and count 
the total number of corners of the squares V, 
the total number of edges of the squares E, and 
the total number of square faces F. Then Euler’s 
number V - E + F determines the ‘‘topology” of 
your world: in other words, how many ‘‘holes” 
the blob has. In the case of the sphere V - E 
+ F = 2, whereas for the mazzocchio it is 0 
(which is the same as the torus or ring doughnut 
shape, as one might perhaps suspect from the 

picture). In this way the ants could gain a global 
understanding of their world.

However, they still would not be able to tell 
the difference between a round sphere and a 
squashed ball, for example, so how could the 
ants deal with that? This is the crucial idea of 
curvature. One easy way to calculate this is for 
the ants to pick a point p on their world and draw 
a small circle (these are very smart ants!) around 
it of radius r say, then compare this to the known 
area of a circle of radius r just on a flat plane 
(namely � r2). The ratio of these areas is 
1 - K r2 for r small (in other words, as r becomes
arbitrarily small), where K is the curvature at the 
point p. In this way the ants can determine how 
‘‘curved” their world is, and in particular if
the curvature is the same at every point then it 
is a particularly beautiful world, like the round 
sphere (where K = 1). Very surprisingly, although 
the curvature usually varies a lot as the ants 
move around the world, the average of the 
curvature turns out to be completely determined 
by the topology: this is the famous Gauss-Bonnet 
theorem.

Finding objects which have attractive curvature 
properties remains an important part of modern 
mathematics, and one of Michael Singer’s 
main interests. In particular, one of his major 
achievements was to find certain 4-dimensional 
shapes with a special curvature constraint, thus 
resolving a problem which had been open for 
almost 20 years.

As we have seen, our intuitive concept of beauty 
of shapes and the beauty that geometers find in 
their mathematics are not so far apart. Michael 

Bec Greener - 120 Cell. Stained Glass, 
July 2012

Circle Limit III, 1959
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concluded his lecture with the words of H.S.M 
Coxeter (1907-200�), who wrote, in the preface 
to his 1947 book Regular Polytopes:

`As for the analogous figures in four or 
dimensions, we can never fully comprehend 
them by direct observation. In attempting to do 
so, however, we seem to peep through a chink 
in the wall of our physical limitations, into a new 
world of dazzling beauty. Such an escape from 
the turbulence of ordinary life will perhaps help to 
keep us sane.’

It is often correctly argued that the applications 
of mathematics underlie almost everything that 
we routinely take for granted in the modern 
world. Professor Singer argued that the beauty 
of mathematics seems to have a remarkable 
capacity to draw young minds to science, 
and that we should take every opportunity to 
celebrate this aspect of our subject as well.

Jason Lotay
Reader in Mathematics

•

Inaugural Lecture 2014 - 2015
Erik Burman

Erik Burman gave his Inaugural Lecture ‘Prophecy, prediction, approximation and computation’ on 
Wednesday 19 November 2014.

Abstract:
It has always been important for mankind to be able to make predictions of the future. It is a recurring 
theme in religion, literature and of course science. In this talk we will start by giving a brief history of 
prophecy and prediction up to the invention of the digital computer. We will discuss the tools that are used 
in numerical modelling and give some evidence of the role of physics in computational methods.
In the form of a game we will illustrate one if the difficulties related to numerical mathematics and finally 
end the talk with a series of examples of computations.

Erik Burman presenting his Inaugural Lecture
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On 19/11/2014 Professor Erik Burman gave 
his inaugural lecture as part of his new Chair 
in Computational Mathematics at UCL. Erik 
has a distinguished career in Computational 
Mathematics and Scientific Computing. 
After finishing his PhD in 1998 at Chalmers 
University of Technology he had postdoctoral 
positions at École Polytechnique Palaiseau and 
École Polytechnique Fédérale de Lausanne 
(EPFL). At EPFL he was then promoted to a 
Senior Researcher on a permanent position 
in 2002. In 2007 he moved to Sussex as a full 
Professor and Chair in Mathematics before he 
joined our department in 201�.

His research is focused on the analysis of finite 
element methods for complex simulations, in 
particular with applications to cardiovascular 
flows and he showed several impressive 
examples in his inaugural lecture. 

But before showing concrete examples of his 
research he gave a refreshing and entertaining 
introduction by focusing on Prophecy and 
Prediction throughout the centuries, starting 
with the biblical prophets and finishing with the 

giants of 20th century mathematics and founding 
fathers of modern computation, Alan Turing and 
John von Neumann.

Is not prophecy a strange topic to begin an 
inaugural lecture on computational mathematics 
some readers may ask? At the core of what 
applied mathematicians want to achieve lies 
the desire to predict the behaviour of our 
environment. The tools of a classical applied 
mathematician are a careful model of the main 
features of a natural system and powerful 
analysis to describe how it is going to evolve. 
Also computational mathematicians start with 
a carefully chosen model. But they then use 
powerful algorithms such as finite element 
simulations to evolve the underlying equations 
(usually PDEs) and to predict how a system 
is going to behave. Where is the prophecy in 
all this? The prophecy is our attempt to make 
conclusions from the model onto the real world, 
hoping that we have included all relevant 
parameters into our model. 

Here, in many ways we are still akin to the 
old prophets. They used spiritual intuition and 
wisdom to predict the future. We have powerful 
analytical and computational tools at our disposal. 
But still we are only grasping a small glimpse of 
the reality around us. It is our desire to increase 
this glimpse of understanding that drives our 
research forward. 

In that sense I am looking forward to many years 
of fruitful prophecies and predictions from Erik 
Burman and wish him all the best for his future in 
our department.

Timo Betcke
Reader in Mathematics

•

INAUGURAL LECTURE 2014 - 2015
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Seeing in 4D

A while ago I had the idea of teaming up 
with an artist to create an “art and maths 
workshop”, where we would invite the 
general public to explore some mathematical 
ideas with us primarily through visual and 
practical artistic activities. I also wanted to 
make sure that the workshop was relevant 
to my own research, which is in geometry 
mainly in more than � dimensions, and yet be 
accessible to someone with no mathematical 
background, particular artists: quite a 
challenge!

I was very lucky to be put in touch with Lilah 
Fowler (www.lilahfowler.com), a London-
based artist who also works in the Slade 
School of Fine Art at UCL. She was just as 
enthusiastic as I was, and we were able 
to come up with an idea, “Seeing in 4D”, 
which we were able to put into action in two 

A projection of 
the Clifford torus 
in 4 dimensions

workshops so far, one completely open to 
the public and one for school teachers, with 
further events planned for the future.

The idea was to make sense of the fourth 
dimension in a concrete way, by trying to 
visualise the fourth dimension and making 
objects relevant to 4-dimensional geometry. 
Along the way, we drew connections 
between geometry and art, literature, science 
and technology, and were able to touch on 
an array of topics in geometry all the way 
from basic things from school all the way up 
to cutting-edge research.

Our events have proven to be very popular, 
with the fi rst one being fully booked within 
two days of it being advertised, and we have 
received requests to do more workshops and 
cover more topics. So who knows where our 
arts and maths link will take us next: “Seeing 
in 5D”, perhaps?

Jason Lotay
Reader in Mathematics

•Lilah Fowler demonstrating a paper-folding 
exercise. 

INAUGURAL LECTURE 2014 - 2015                        SEEING IN 4D

Ali Khalid, Robb McDonald and Professor Nick 
Brook, Executive Dean, Faculty of Mathematical and 

Physical Sciences (MAPS), UCL, Chair of 
Erik Burman’s Inaugural Lecture

Guests at the Inaugural Lecture of 
Professor Eric Burman
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I’ve been working with the IMA since early last 
year as a member of its Research Committee, 
and I’ve just been elected to its Council, which 
is the overall governing body of the institute. 
In this, its celebratory 50th-anniversary year, I 
thought it was a good time to tell you a bit about 
the IMA, what it does, what I do for it, and what 
it could do for you.

What is the IMA?
The IMA was founded 50 years ago in 19�4, 
largely due to the efforts of James Lighthill 
(later UCL Provost and Emeritus Professor of 
Mathematics in the department), who was also 
its first president from 1964-1966. Its official 
purpose is: 

The Institute of Mathematics and its 
Applications (IMA) is the UK’s learned and 
professional society for mathematics and its 
applications. The IMA exists to support the 
advancement of mathematical knowledge and 
its applications and to promote and enhance 
mathematical culture in the United Kingdom and 
elsewhere, for the public good. 

Broadly speaking, we are the subject society 
for Applied Mathematics (alongside the London 
Mathematical Society and the Royal Statistical 
Society). This doesn’t just mean mechanics 
though! Themes of recent conferences 
organised by the IMA include Cryptography 
and Coding, Mathematics of Finance and Sir James Lighthill

Quantitative Modelling in the Management of 
Health and Social Care as well as the more 
traditional-sounding Dense Granular Flows and 
Mathematical Modelling of Fluid Systems.

One key aim of the IMA is to keep governments 
aware of the importance of mathematics in all 
sorts of applications. In 2001 we combined with 
the LMS and the RSS to form the Council for the 
Mathematical Sciences, which acts as a single 
point of contact for any policymaker wanting the 
views of the mathematics community. We’ve 
also produced a series of case studies called 
Mathematics Matters, explaining the role 
of mathematics in topics as diverse as brain 
scanning and tsunami modelling at a level 
suitable for a non-scientist (and preferably an 
MP). If you’re interested, these case studies are 
all on the IMA website under the “I love maths” 
tab.  

What is my role?
As a member of Research Committee, I am 
involved in planning the themes of future IMA 
conferences; we also have discussions on how 
best to respond to political initiatives and to 
feed the opinion of the mathematics community 
into various political bodies. Perhaps the most 
frequent activity is our involvement in the IMA’s 
Small Grants scheme, which provides up to £�00 
to enable a mathematician to attend a conference 
where there is no other funding. Demand always 

Helen Wilson
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exceeds supply for these schemes, so we have 
some difficult decisions to make!

As a Council member, I am a Trustee 
(which means I take my share of the overall 
responsibility for the running of the Institute). 
But I’ve only just been elected, so until my first 
Council meeting I can’t really describe my usual 
responsibilities!

So what can the IMA do for you? 
We do so many things, it’s difficult to know where 
to start! But here are just three...

• We publish the bi-monthly maths magazine 
Mathematics Today, featuring mathematical 
articles, puzzles, and of course details of our 
many events. If you become a member you’ll 
automatically receive the magazine.
• Each local branch runs regular meetings, 
usually in the evening, featuring an accessible 
lecture on a mathematical topic.
• We are the awarding body for the Chartered 
Mathematician designation (CMath) which can 
be a valuable way to show your employer (or 
potential future employer) the value of your skills.

How to become a member 
http://www.ima.org.uk/ 
If you are a current UCL student, you can sign 
up to be an e-Student member of the Institute. 
This is free and gives you a regular electronic 
newsletter along with opportunities to network 
with other undergraduates and with professional 
mathematicians in all sorts of sectors. 
Alternatively, become an IMA Student Member 
for just £10 a year, and that student rate will carry 
on for � years after graduation. 

If you are a maths graduate (including joint 
degrees), you’re automatically entitled to become 
an Associate Member; depending on your 
level of qualification and your experience since 
graduation, you may be eligible to become a full 
Member or even a Chartered Mathematician. 

For more information about any of these, have a 
look at the IMA website (address above) or feel 
free to contact me directly.

Helen Wilson
Reader of Mathematics,
Fellow, Institute of Mathematics and its 
Applications.

•

The Fields Medal
When Andrew Wiles proved Fermat’s Last 
Theorem — the most widely known result in 
20th Century mathematics — he could not win 
mathematicians’ most prestigious prize, the 
Fields Medal, because of age. Since then the 
Norwegian Academy instituted an annual Abel 
Prize, which like Sweden’s Nobel Prize has no 
age restriction, but Wiles is not a recipient — yet.

Encouraging further work was one reason for the 
age restriction, without which the Medal would 
likely go to very eminent mathematicians past 
their best. Indeed Nobel Prizes are sometimes 
awarded for work done half a century earlier, a 
good example being Peter Higgs (201� Nobel 
Laureate), who discovered his eponymous boson 
theoretically in the 19�0s. So the ‘under 40’ 
restriction — more accurately, ‘a recipient’s 40th 
birthday must not occur before 1 January of the 
year in which the Fields Medal is awarded’ — is 
not a bad idea, though it can be tough to squeeze 

in under the wire, and all four Fields Medalists 
this year had ages between �5 and 40.

In 199�, the year Wiles (born 195�) announced 
his proof, he was still theoretically eligible, but the 
next International Congress of Mathematicians 
was in 1994, when he was not. In the event, 
however, he found a gap in his proof, fixed in 
May 1995, but by the 1998 ICM he was 45. Pity.

Mark Ronan
Honorary Professor of Mathematics

•

Photographs: Stefan Zachow
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The Fields Medal 
The Fields medal is sometimes called the Nobel 
Prize for Mathematics. It’s awarded every four 
years; this year, for the first time in its 78-year 
history, one of the winners was female: Maryam 
Mirzakhani.

I heard the news (via the European Women in 
Maths email list) on Tuesday 12th August, but 
for some reason it hit the media the following 
day. At about 2pm BBC World News contacted 
UCL to ask if there was a female mathematician 
available to be interviewed. The message 
got to me by email through Robb, and almost 
simultaneously by twitter through Cathy Hobbs 
(head of department at the University of the 
West of England). I was working at home that 
day; after a very quick change of clothes and a 
hasty email and phone exchange with the UCL 
press office, by ten past three I was on a train 
into London.

It was a very interesting experience. To start 
with, I was met at King’s Cross by a BBC 
driver who whisked me to Broadcasting House 
–I don’t usually get that kind of treatment! 
I spent the journey hastily mugging up on 
differential geometry, string theory, and other 
high level concepts I know very little about, 
but also having a good think about the issues 
surrounding women in maths and why the 
numbers are so small at the very highest level. 
At the time of writing, UCL maths doesn’t have 
a single female professor; and that’s not as 
unusual around the country as you might hope. 

When I got to Broadcasting House, I was 
shown downstairs into the waiting room 
outside a basement studio (actually the studio 
for Newsnight, amongst others). I met my 
fellow guest Rogerio Martins, a Portuguese 
mathematician and TV host, who was also 
reading up on Mirzakhani’s work, and we talked 
- of course - about the possible reasons that it 

Maryam Mirzakhani

has taken so long for a woman to win the Fields 
medal. He had a theory about women being less 
competitive than men; I don’t agree with that 
idea, and I’m also not sure that maths has to be a 
particularly competitive subject, but I don’t have a 
good answer to the question either. 

It was only at this point that I became sure that 
I was doing a TV interview, not radio - I’d never 
heard of BBC World News because it’s a channel 
that broadcasts everywhere in the world except 
the UK. I was glad I’d changed! I was taken to 
“hair and makeup”, which was pretty low-level: a 
quick squirt of hairspray, and enough makeup so 
that I didn’t look shiny under the lights. Rogerio, 
on the other hand, had no hair, so he was made 
up on the sofa while we were chatting - just 
enough powder to take the shine off his head. 

Once we were shown into the studio it all 
happened very fast. Caroline Series, from 
Warwick, was interviewed as well by videolink, 
and as she actually does know a lot about 
Mirzakhani’s research that let the rest of us off 
the hook. In fact the whole conversation centred 
around the gender balance in mathematics, with 
almost no discussion at all of the mathematics 
itself. I managed to mention the happy fact that 
our undergraduate numbers are pretty much 
50:50, but most of the interview went by in a blur. 
It felt very short, but when I got hold of a clip the 
following day the segment was actually over 7 
minutes long, which is pretty good for a maths 
segment on a news channel. 

In the end, it was a lot of effort for a 7 minute 
clip, but I enjoyed the experience and I would 
say if you get offered the chance, and you have 
something sensible to say, then go for it - why 
not? But be prepared for stupid questions! The 
first thing I was asked was “Are you jealous?”.

The clip is now available on the UCL website, 
along with a blog entry I wrote about the Fields 
medal: 

http://blogs.ucl.ac.uk/science/2014/08/14/the-
fields-medal-a-stepping-stone-for-women-in-
mathematics/

Helen Wilson
Reader of Mathematics

•
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Postdoctoral Research
The postdoctoral fellows in the department come 
from many nations (Argentina, China, Czech 
Republic, France, Germany, Greece, Ireland, 
Italy, Russia, Spain and United Kingdom) and 
study across a wide range of topics, however 
we meet together over our enjoyment of wine, 
cake and fi lm. We have set up our own Cinema 
Club. For each edition, we propose some movies 
related by a topic and vote for the movie which is 
going to be shown. The person that proposed the 
movie is the winner of the night and has the right 
to propose the topic for the following edition. The 
name of the cinema club is The PacMan awards 
(https://sites.google.com/site/thepacmanawards/). 
In November we had a Spanish and French wine 
meeting. We brought along wines that we had 
bought in France and Spain during conferences 
there. People brought wine that they loved from 
the country. 

Postgraduate Research
Well, another year has gone by and we still hold 
the KLB. It was touch and go a while back when 
the surveyors came in and used their tripods and 
demolition markers, but we managed to confuse 
them by putting markers all over John’s desk and 
thus set the whole project back a few months. For 
now, then, it’s business as usual.

And this business includes our famous 
postgraduate talks! We ran a ‘talks for the other 
half’ series at the beginning of the year, allowing 
our pure members to describe to our applied 
members (and vice versa) what they were 
doing, at a pace we could understand. Turns out 

people are doing pretty cool stuff, who knew? 
More importantly though, the quality of the 
biscuits has been consistently good, making the 
Penguin Wafers incident of 201� a mere memory. 
Following the talks, the postgrad pub quiz team 
went on to win £200 in drinks over consecutive 
nights at The Albany, a pub known for its 
expensive menu and unfriendly landlord. Chris 
was surely our hero, and his leaving has been a 
great loss to the team.

Lunches continue to run well, despite the new 
UCL caterer’s mission to drive out all packed 
sandwich eaters out of the social spaces on 

For Halloween we made rainbow muffi ns 
(muffi ns that have rainbow colours inside) at Pilar 
Guerrero’s house and brought them to the offi ce 
the next day to share with everybody.

Postdoctoral Research Associates•

Wine Meeting (from back left clockwise): 
Richard Pymar, Oldrich Spacil, Nicolas Chaulet, 

Phillip Haynes, Marcello Seri, Yong Wei, Panagiotis 
Gianniotis, Lucio Guerberoff, Karsten Fritzsch, 

Ruben Peréz-Carrasco, Pilar Guerrero, Olga 
Chervova, Martin Orr and Jacqui Espina.

Cinema Club (from the back left): 
Ruben Peréz-Carrasco, Micky Wong, Javier López 
Peña, Jacqui Espina, Federica Paparelli, Marcello 
Seri, Nicolas Salles, Pilar Guerrero, Philip Haynes, 

and Nicolas Chaulet. 
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Postgraduate Researchers

campus. We have seen some terrifi c cuisine 
between two slices of bread this year, judged 
as ever by Sam’s gourmet eye. And this year’s 
PhD Christmas dinner and Secret Santa was 
a wonderful success, with far too many people 
getting a copy of XKCD’s ‘What if…?’. A little 
bartering with Guardian-of-the-Purse-Strings 
Soheni guaranteed us a splendid evening in 
one of Fitzrovia’s old-fashioned pubs. Good 
food, good drinks and good company. Many 
thanks of course for the department for their 
funding of this. But don’t think we aren’t also 
keeping on top of our health: in April we had an 
offi ce trip out to the dentist, so there. 

Some of us have been out and about further 
afi eld as well, with groups of us attending 
conferences in the capitals of the other 
constituent countries of the UK. In Cardiff, the 
applied group walked around in the rain a lot 
and enjoyed a trip on a merry-go-round. And 
in Edinburgh, category theory was lapped up 
with haggis and weird-looking bank notes which 
Gordon’s Café refused to accept on return.

Not only a social bunch, we like to think we are 
on top of social media. When the Ice Bucket 
Challenge came around, likely contender Peter 
braved the bucket and made us proud. And 
who can forget #Bellogate? 29�� emails, sent 
overnight to an all-students mailing list, made 
international headlines as UCL felt like a family 
for the fi rst time in many years. It even made 
Kav roar. Dumping 2.2 terabytes of wit and 
spam on the mail servers, we were thoroughly 
entertained for the entire day. The hashtag 

even beat the Bake Off fi nal! The onslaught 
took eleven hours to fi x; it later transpiring that 
everyone was tweeting about it instead of calling 
up ISD.

We are thrilled that people in other departments, 
as well as the security guard, now recognise 
the true name of the X-Men Origins Seminar 
Room (née the Origins Seminar Room) which 
adjoins our KLB offi ce. A relentless campaign by 
some of us has paid great dividends, although 
it probably confused a few poor freshers trying 
to fi nd their tutorial room. The library next door 
has also played host to the Great Table Tennis 
Competition, giving the dusty old journals and 
how-to books for Windows 95 a new lease of life 
as paddles and nets.

We are also pleased to announce that the heating 
system in the KLB appears to be on the mend. 
For a while, the “air-con” was pumping out a 
constant arctic breeze, keeping the West Wing 
at something like −5°C. The East End enjoyed 
the display of scarves of our westerly colleagues, 
but eventually the fashion show had to end and 
a nice chap called Chris turned up from estates, 
bled the radiators, and now we are happily 
bathing in the usual Mediterranean climate.

Speaking of sub-zero temperatures, the Winter 
Olympics were well-enjoyed in the offi ce, as 
we discovered that large monitors make good 
screens to watch the curling on. Never have a 
group of mathematicians been so interested in 
sport. Team GB skip David Murdoch became 
the offi ce hero for perhaps a week or so. And 

BAMC Cardiff from left: Giancarlo 
Grasso, Olly Southwick, Huda Mohd Ramli, 

Jacopo Lanzoni and Adam Townsend 
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in the summer, things got very tense with the 
maths department sweepstakes, wonderfully 
organised by Anna who tragically drew England. 
The newly organised, gallant fi ve-a-side football 
team took on the pesky chemists in the battle 
for the aforementioned KLB library, so we have 
also been doing some physical exercise (not just 
running back and forth from the staffroom to pick 
up milk on Monday and Wednesday mornings).

As ever, old faces go and new faces join us, and 
we sadly realise we cannot be postgraduates 
forever (despite some of our efforts). Some of us 
are even buying houses and getting married! So 
to the leavers, we wish them well, and hope to 
see them at the De Morgan Dinner. We end with 
the words of our departing friend Ali, who writes 
this in the opening of his thesis:

Ode to the KLB
A special mention must go to the KLB. It’s also 
known as κλβ and sometimes referred to as 
M201 Mathematics Mezzanine; where the fridge 

is always overfl owing and the sink very rarely 
empty. The KLB manages to exhibit massively 
varying localised climates: recently, the West 
Wing akin to the Antarctic, and the East End very 
much like Northern Africa. As seasons change  
throughout the year in the UK, so do the localised 
climates of The KLB, but its inhabitants – even 
those who are experts in atmospheric fl ows 
– have not yet observed a predictable pattern, 
on any time scale! However, with a continuous 
supply of Yorkshire Tea from the 6th fl oor of 25 
Gordon Street, it has been an enjoyable setting, 
housing a wonderful bunch of mathematicians. 
It has provided a place to work at any time, 
to share ideas, to learn from others, to house 
sporting pastimes – such as book ball and table 
tennis – and, most importantly, an arena to enjoy 
the company of others. The KLB is a magical 
place which truly encompasses the character of 
UCL. It will be sorely missed.  

Postgraduate Researchers•

Postgraduate seminar Jenga in Huntley 
Street Bar

Football Team from left: 
Pietro Servini, Rafael Prieto Curiel, Matthew Scroggs, 

Arkady English, Matt Wright and Olly Southwick Postgraduate Christmas Dinner
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The London School of 
Geometry and Number Theory
The London School of Geometry and Number 
Theory (EPSRC Centre for Doctoral Training 
in Geometry and Number Theory) welcomed 
its founding cohort of 1� PhD students in 
September.

The LSGNT is a partnership between UCL, 
King’s and Imperial College, with substantial 
support from these Colleges and EPSRC. The 
Heilbronn Institute for Mathematical Research 
is also offering a fully funded studentship.

A `traditional’ mathematics PhD in the UK 
can be a solitary affair. As a PhD student, 
away from the big universities with substantial 
resources, you may be one of only a few in the 
department, and they may be working in areas 
of mathematics only distantly related to yours. 
If you have a good supervisor, you will meet 
regularly to discuss your research problem, 
but there may be little additional structure, and 
few opportunities to learn much mathematics 
beyond what you need for your thesis. All this 
is a bit ironic, since for many professional 

mathematicians, working with others and sharing 
ideas is one of the most rewarding parts of the 
job!

This point is echoed by Alexei Skorobogatov, the 
LSGNT Co-Director at Imperial College:
`When I was an undergraduate and then a PhD 
student [at Moscow State University] I learnt the 
most from talking to other students who were 
my age or a bit older. This is indeed a quick and 
effi cient way to absorb a lot of mathematics. A 
traditional way in which PhD students learn in this 
country is by working closely with the supervisor 
but rarely discussing with fellow students, so 
potentially missing out on a much broader view of 
mathematics.’

The LSGNT is one of eleven EPSRC-funded 
CDTs in the mathematical sciences. It is unique 
in not having words like `and applications’, 
`industry’, or `applied’ in its title. While some of 
the other centres will train some of their students 
in pure mathematics, ours is the only one to be 
focused fairly and squarely on two core topics in 

From the back left: James Cann, Professor Alexei Skorobogatov (LSGNT Co-Director), Nicholas Lindsay, Alex Kite, 
Pierrick Bosseau, Tobias Sodoge, Lars Sektnan, Zac Turcinovic, Jamie Judd, Robin Bartlett, Dimitrios Chatzakos, 
Antonio Cauchi, Francesca Tripaldi, Luca Battistella, Otto Overkamp, Momchil Konstantinov, Elana Kalashnikov, 

Francesca Carocci, Dr Chris Lazda, Dr Jonny Evans (LSGNT Co-Director of First Year), Kwok-Wing Tsoi, 
Jakub Witaszek, Nicola Townsend (LSGNT Centre Manager), Professor Michael Singer (LSGNT Director), 

Dr Konstanze Rietsch (LSGNT Co-Director).
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pure mathematics, geometry and number theory.

The advantages of having a group of 15 students 
working together and learning together are 
already making themselves felt. Alex Kite, who 
joined the LSGNT after having taken Part III at 
Cambridge, said:
`One of the aspects I most enjoy about the 
LSGNT is being part of a community of 
like-minded people, who love sharing their 
mathematical ideas and knowledge. I have learnt 
something new from every single one of my 
peers, spanning a huge range of mathematical 
disciplines. One of the reasons this works so well 
is that we are such a diverse bunch of people 
with very different mathematical backgrounds. 
The strong emphasis on team-work in the LSGNT 
complements this perfectly, and, along with the 
breadth of topics we are exposed to and much 
more, it is a very exciting and inspiring place to 
be.’

What, then, do our students do? They are 
currently based at UCL, but travel to King’s and 
Imperial for some of their fi rst-year activities. For 
example, on Tuesdays, the UCL/KCL geometry 
seminar in the morning is followed by a coding 
course, which has been carefully designed 
to support both the research and longer-term 
needs of our students. On Fridays they spend 
most of the day at Imperial, where they attend a 
geometry topics course, followed by Imperial’s 
geometry and topology seminar. A similar number 

theory topics course takes place at UCL on 
Wednesdays. This year we are also offering two 
further lecture courses, `Bundles on Curves’ 
and `Curves and their Jacobians’ which present 
foundational material of interest to geometers 
and number theorists.

The topics courses are an innovation particularly 
liked by our students. Rather than being 
traditional lectures, an overview is given of a 
particular topic, with exercises and examples 
for the students to work on together, thereby 
consolidating their knowledge in an active 
fashion. Wrap-up sessions ensure that the 
students have a structured opportunity to 
present their work to each other, compare notes 
and generally make sure the topic has been 
understood before moving on to the next one.

In the words of Alexei Skorobogatov:
`For me, one great thing about LSGNT is that 
our students interact quite a lot and go together 
to courses specifi cally designed for them by 
research active mathematicians in both areas, 
geometry and number theory. That should 
surely help them to go further in their research. 
It should also be less intimidating starting your 
own research when you are part of a group of 
students whom you can go to for some good 
advice.’

This new approach to PhD training is supported 
by a group of industrial partners including the 

LSGNT students, senior postgraduate students from 
Imperial, King’s and UCL academics conducting a 
knowledge tree exercise at the Chicheley Hall two 

day induction session. October 2014.

London Paris Number Theory Seminar from left: 
Professor Fred Diamond (LSGNT Management 

Committee), with LSGNT students Kwok-Wing Tsoi, 
Antonio Cauchi, James Cann and Otto Overkamp
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Bank of England, the Heilbronn Institute for 
Mathematical Research, RBS, the Satellite 
Applications Catapult and Schlumberger.

Dr Han Lee has a PhD in theoretical physics 
from Cambridge and is now Global Head 
of Quantitative Analytics, Corporate and 
Institutional Banking at RBS. He was happy to 
get involved with the LSGNT:
`All industries need a spread of skills in their 
teams. In my experience, PhD mathematicians 
and mathematical physicists are highly trained 
and creative problem-solvers who excel in 
fi nding multiple lines of attack when it comes 
to real-world industrial challenges. The LSGNT 
will train talented pure mathematicians in an 
environment that develops their core research 
interests alongside a wide range of other 
competencies. The emphasis on collaborative 
work, coding, and presentation skills means that 
graduates of the LSGNT will have much to offer 
a range of industries which require in-depth 
mathematical and analytical capabilities.’

It is early days, but thanks to the hard work put 
in by a committed group of mathematicians at 
UCL, King’s and Imperial, the LSGNT has got 
off to a terrifi c start. Watch this space: in four 
years time, there is every reason to believe that a 
spectacularly well qualifi ed group of PhD students 
will be graduating from the LSGNT, ready to make 
great contributions in academia and beyond.

Do you use the mathematics you’ve learnt at 
University in your current role? Are you interested 
in engaging with our students about the work 
you do? If so, please contact Professor Michael 
Singer at michael.singer@ucl.ac.uk or Nicola 
Townsend (Centre Manager) at n.townsend@ucl.
ac.uk.

Michael Singer
Professor of Mathematics, 
Centre Director, LSGNT

•

Augustus De Morgan (ADM) 
Mathematics Society 
UCL’s ADM Mathematics Society is one of the 
oldest running societies in the University and 
we take pride in having all the students of the 
Mathematics Department as our members. Our 
purpose is to enrich students across all years’ 
experience here at UCL, both from a career-
oriented perspective but also from a social point 
of view.

This year’s committee is comprised of 7 
undergraduates across all years and this term 
we focused our attention on the social aspect, 
both to welcome everyone back to university, 
but also because it makes students feel more 
like a family.

This is why we started the year by welcoming 
Freshers with the annual BBQ, which was 
attended by students and members of faculty 
alike. This gave First Years the opportunity to 
not only get to know each other, but also meet 

From left: Amelia Danjoux, Ben Grosvenor, 
Rahul Mane, Andreea Mocanu, Luzie Helfmann, 

Tara Mathias and Rahil Sachak-Patwa

more mature students whom they could ask 
questions of. We also organized a Picnic in the 
following weekend so that new Maths students 
could get to know the Society better and could 
tell us their impressions of their fi rst week at 
university.
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We try our best to keep people connected 
throughout the term by organizing the ‘ADM 
goes to Phineas’ once every two weeks, a 
social gathering with the simple purpose of 
getting people to relax and enjoy their fellow 
mathematicians’ company. We are delighted to 
see more and more people join us every time.

Another aim of ours is to organize more events 
with other UCL Societies, so this year we are in 
talks with the Economics, Geography and History 
Societies to hold a joint social event in the second 
term, which we hope will be a success. This term, 
after being invited by Queen Mary University’s 
Mathematics Society to help create as large of 
a fractal possible out of card cubes, we teamed 
up with the Origami Society to complete our part 
in this challenge. This partnership with QM has 
opened the way for creating even bigger and 
better projects together in the future.

Last but not least, the Christmas Quiz took place 
on the �rd of December and it was as challenging 
but fun as ever, complete with the presence of 
Santa Clause.

Not ignoring the academic side, we want 
to present students with as many career 
opportunities as possible and we think the 
best way to do so is to encourage students, 
lecturers and you, alumni, to share your personal 
experiences. That is why at the beginning of 
the year we had a Seminar about how to apply 
to an internship in Investment Banking, held 
by a second year student who spoke about his 
experience as an Intern at Goldman Sachs, and 
in the second term we will have a talk by Dr. 
Petridis sharing his wisdom on what it means to 
work in academia.  

If you would like to give a talk about your work/
personal experience after university, feel free 
to contact us at adm.maths@gmail.com. We 
welcome any other opportunities that you feel 
might be an interesting addition to our current 
plans.

Andreea Mocanu
Secretary of ADM Maths Society

•

Picnic and dodgeball in Regent’s Park

Freshers’ barbeque

Christmas Quiz
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My interest in the International Mathematics 
Competition began with a poster offering weekly 
problem solving classes with PhD student 
Stephen Muirhead, who told us that UCL were 
interested in sending a team. I had competed 
nationally before, but without any training, 
so I was keen to get involved, though wary 
about the intensity of the international context. 
After several months of training with Stephen, 
we started looking at previous competition 
problems, which were fairly daunting. We also 
knew we were competing against students 
who had participated in the International 
Mathematical Olympiad and some who were 
returning competitors at the IMC. However, 
Stephen assured us that we had a chance, so I 
swallowed my doubts and began grappling with 
these very involved questions. Ilya Tolchenov 
and I entered the competition and booked 
tickets. It took a while to dawn on me that I was 
actually going to do it. I was going to compete 
internationally. It was almost terrifying.

After being taken from Sofi a airport to the 

International Mathematics Competition

campus of the American University in Bulgaria, 
we had a brief chance to meet some of the other 
students before the welcoming ceremony, where 
we were introduced to John Jayne and the other 
organisers and given information about the IMC. 
I spent the fi rst two days on last-minute practice 
and getting to know the other contestants. I had 
been nervous about their greater experience 
– many of them were past prize-winners at the 
IMO or IMC – but they were all very friendly and 
helped me be confi dent about the upcoming 
competition.

On the fi rst exam day, I felt not so much nerves 
as panic. I felt reasonably comfortable with the 
techniques, but even after all my preparation, I 
could still hardly believe I was going to sit and 
pit my mathematical skills against top students 
from all over the world. The organisers, however, 
maintained a relaxed atmosphere up until the 
exam, so I managed to keep calm in the tense 
moments before the exam actually began. The 
paper itself was surprisingly enjoyable. All those 
hours of practice paid off, and using that work 

Freshers’ barbeque
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to get answers to new and unfamiliar questions 
was actually a lot of fun. I managed to completely 
answer the fi rst three of fi ve questions and made 
some progress in a fourth. Five hours is a very 
long time to sit an exam, though, so despite 
permission for food and drink in the exam, the 
post-exam lunch was a very welcome meal for 
us!

They posted preliminary results later that night, 
which gave me confi dence for the second day. 
This exam was more diffi cult, so I only completed 
the fi rst two questions, and then spent two-and-
a-half hours struggling with the last three, where I 
made only a little progress. After this exam there 
was a general feeling of exhausted relief, but 
also triumph. There was a strong atmosphere 
of community and celebration that evening, and 
it was a wonderful opportunity to connect with 
budding mathematicians globally without the 
competition itself hanging over us.

The next day we went touring while the team 
leaders and markers discussed our scripts; some 
went to a village, others to a monastery. We 
returned for the closing ceremony where I was 
delighted to be awarded a second prize. We then 
had a celebratory dinner, during and after which 
we had an opportunity to meet mathematicians 
from many different institutions, forging 
connections with people from different walks of 
mathematical life.

It was an exciting and fulfi lling experience that 
I am keen to repeat. I am grateful to UCL for 
giving us this opportunity and sponsoring us 
on our wonderful journey, and especially to 
Stephen Muirhead for the training that made the 
competition such a success.

Naomi Kraushar
Third Year MSci Student

•

Student Common Room and Study Room
The Student Common Room (centre and right) and the Study Room (left) in the department have recently 
been refurbished. A new kitchen area (with fridge and microwave) has been fi tted in the Common Room 
and new library cupboards have been fi tted in the Study Room.

Naomi Kraushar (left) Ilya Tolchenov (third from left)



�8

DEPARTMENT NEWS

Professor David Eelbode

Clifford Lecture

In Memoriam: Jaskomal Sher-Gill
This summer we awarded a posthumous degree to Jaskomal Sher-Gill, who 
tragically died in early 201� after suffering from lymphoma. She started here 
as an undergraduate in 2008 and was in her fi nal year when she became ill. 

Jaskomal did very well here - she was on track for a good 2i degree and 
had completed a successful internship at Barclays Capital - and it is a great 
tragedy that her life was cut so short. 

Her family have created the Jaskomal Foundation, http://jaskomalfoundation.org/
which campaigns to increase awareness of the need for bone marrow donors from ethnic minorities, and 
holds donor registration events for the Asian community. Jaskomal herself did fi nd a bone marrow match 
from her brother, but the transplant came too late to save her.

Helen Wilson
Reader of Mathematics

•

In August 2014, David Eelbode of the University 
of Antwerp (Belgium) was awarded the 
second W. K. Clifford Prize for his outstanding 
mathematical research achievements in the 
fi elds of harmonic and Clifford analysis with 
applications in theoretical physics. The second 
W. K. Clifford Prize Lecture was held at UCL on 
7 November 2014. 

Abstract: The Dirac operator is a fundamental 
operator in quantum mechanics; it is used e.g. 
to describe the behaviour of the relativistically 
moving electron. Whereas classical Clifford 
analysis has mostly been focusing on the 

Professor Fred Brackx, Secretary of 
the W. K. Clifford Prize Committee, 

Chair of the Prize Lecture

function theory for the Dirac operator in arbitrary 
dimension, recent work has shown that Clifford 
analysis also offers an elegant and explicit 
framework to study similar questions for more 
general conformally invariant operators acting 
on functions taking values in arbitrary fi nite-
dimensional irreducible representations for 
the spin group. An overview of this branch of 
Clifford analysis will be given, hereby focusing 
on construction, symmetry and solutions of the 
equations. 
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Research interests include:
Iwasawa theory of motives
p-adic Hodge theory
Euler systems and the Birch--Swinnerton-
Dyer conjecture
Automorphic forms

•
•
•

•

Sarah Zerbes
Promotion to Reader in Mathematics

Research interests include:
Differential geometry and geometric analysis, 
including

Special holonomy metrics
Calibrated geometry
Lagrangian mean curvature fl ow
Gauge theory

•
•
•
•

Jason Lotay
Promotion to Reader in Mathematics

Andrei Yafaev
Promotion to Professor of Pure Mathematics

Research interests include:
Shimura varieties
Abelian varieties
Andre-Ooort and Zilber-Pink conjectures
Applications of Ergodic and Model theories to 
number theory

•
•
•
•

Chris Wendl
Promotion to Reader in Mathematics

Research interests include:
Symplectic manifolds and contact manifolds
Analysis of pseudoholomorphic curves
Gromov-Witten theory
Symplectic Field Theory

•
•
•
•

Dr Christian Alis, Research Associate 
Dr Daniele Barchiesi, Research Associate 
Mr Ibrahim Bulime, Systems Administrator
Dr Olga Chervova, Research Associate
Dr Camilo García Trillos, Research Associate 
Dr Karsten Fritzsch, Research Associate
Dr Panagiotis Gianniotis, Research Associate
Professor Andrew Granville, Chair of 
Mathematics
Dr Lucio Guerberoff, Clifford Fellow 

Dr Jack Lamplugh, Heilbronn Fellow 
Mr Jamil Nadim, Teaching Fellow 
Dr Harald Oberhauser, Lecturer in Financial 
Mathematics
Dr Johannes Ruf, Senior Lecturer in Financial 
Mathematics
Dr Olga Trichtchenko, Research Associate
Dr Richard Webb, Research Associate 
Dr Yong Wei, Research Associate

The following staff have recently joined the Department of 
Mathematics:
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Students who have recently obtained PhDs 
from the Department include:

Thomas Ashbee – Dynamics and statistical mechanics of point vortices in bounded domains
Christopher Daw – Around the André-Oort conjecture
Robert Downes – Cosserat elasticity, spectral theory of fi rst order systems, and the massless Dirac 
operator
Hiral Patel – A dynamic model of international trade
Nicola Tamanini – Dynamical systems in dark energy models

Prizes Awarded to Undergraduate Students July 2014
First Year Prizes
Jeff Leung – Kestelman First Year Prize
John Scott – Stevenson Prize
Yi Sun – Filon Prize
Wojciech Andrzej Waniek – Hill Prize
Leo Middleton – Jeffrey Prize
Ngoc Mai Bui – 1st year Prize in Mathematics
Ruoyu Wang – 1st year Prize in Mathematics
Christopher G Evans – 1st year Prize in Mathematics
Congzhe Chen – 1st year Prize in Mathematics
Bincheng Chen – 1st year Prize in Mathematics
Rahul Mane – 1st year Prize in Mathematics
Alex Harrison – 1st year Prize in Mathematics
Second Year Prizes
Megha Patel – Bosanquet Prize
Thomas Steeples – Kestelman Second Year Prize
Imogen Dell – Andrew Rosen Second Year Prize
Third Year Prizes BSc 
Marcus Horsley – Andrew Rosen Final Year Prize
Congrong Fu; Nik Hafi zi – Mathematika Prize - shared
Third Year Prize MSci 
Jason Vittis – Nazir Ahmad Third Year Prize 
Fourth Year Prizes MSci
Graham Benham – The Ellen Watson Memorial Scholarship
Chris Sutton – Pure
Michael Duong – Applied
The Institute of Mathematics and its Applications (IMA) Prizes – 1 year membership of the IMA: 
Nik Hafi zi – Third Year Finalist; Michael Duong – Fourth Year

University and Faculty Prize nominations: the following students were put forward: 
Dean’s List Commendations: Desislava Bankova, BSc Mathematics; Michael Duong, MSci 
Mathematics; Congrong Fu, BSc Mathematics with Economics; Nik Hafi zi, BSc Mathematics; 
Chris Sutton, MSci Mathematics with Mathematical Physics.
Jackson Lewis Scholarship 2013-2014: Udhav Fowdar, MSci Mathematics, Second Year to Third Year
Faculty Undergraduate Scholarships for Excellence: Jeff Leung, MSci Mathematics, Udhav Fowdar, 
MSci Mathematics
Faculty Medal: Samuel Williams, MSci Mathematics
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Carole Mai
Frank T Smith Prize
Awarded in the MSc Mathematical Modelling 
programme for the best overall performance.

Yupeng Jiang
MSc Financial Mathematics Award 

Sebastian Bahamonde Beltran
Monica Hulse
Supervisor: Dr Christian Böhmer
Provisional title and abstract of thesis: 
‘Geometrically nonlinear Cosserat elasticity’. 
This research is about formulating geometrically 
nonlinear Cosserat elasticity taking into account 
all possible interaction and coupling terms. Once 
this has been achieved, the next step is to fi nd 
the Euler-Lagrange equations of this system. 
The aim is to construct some solutions to these 
equations, for instance wave type solutions. 

Yan-Long Fang
Andrew Rosen Prize
Supervisor: Professor Dmitri Vassiliev
Provisional title and abstract of thesis: 
‘Microlocal analysis on quantum 
electrodynamics in curved spacetime’.
Dirac’s spinors and electromagnetic fi eld have 
been treated separately by physicists and they 
have been applied to one of greatest models in 
theoretical physics, quantum electrodynamics.

However, our recent research on Maxwell 
system suggests that electromagnetic fi eld has 
strong relationship with spinors. More precisely, 
electromagnetic fi eld and Dirac’s spinor could be 
two different representations of the same physical 
object.
Our long-term goal is to reconstruct quantum 
electrodynamics in curved spacetime via 
concepts from the analysis of partial differential 
equations.

Tao Gao
JJ Sylvester Scholarship; Edwin Power Fund; 
Corte Studentship 

Supervisor: Professor Jean-Marc Vanden-Broeck
Thesis Title: ‘Flexural-gravity free-surface 
waves’

Prizes awarded to MSc and PhD Students – November 2014
Abstract: The problem is concerned with two-
dimensional non-linear waves propagating in 
the interface between an elastic sheet and an 
ideal fl uid. Such waves are called fl exural-gravity 
waves. They have many applications in biology, 
medicine and industry. They are also relevant to 
polar engineering where ice sheets are modelled 
by elastic sheets. Several experiments have 
been carried out such as the experiment in deep 
water at the McMurdo Sound in Antarctica and 
the experiment in shallow water at the Lake 
Saroam in Hokkaido. We aim to study the fully 
non-linear problem by using numerical methods. 
Both steady and time-dependent fl ows are 
considered.

Hui Gong 
Wren Fund; David Warren Fund
Supervisor: Dr Álvaro Cartea
Thesis Title: ‘Optimal Portfolio and Execution 
Strategies’
Abstract: The thesis will focus on Algorithmic 
Trading and High Frequency Trading. Optimal 
Stochastic Control techniques will be used to 
model the arrival of limit/market orders and the 
orders in the dark pools. We will discuss how 
traders are able to make markets via maximizing 
the utility functions. The Hamilton–Jacobi–
Bellman equation will be used to fi nd the optimal 
strategies. Moreover, different stochastic models 
will be proposed to model the microstructure 
dynamics of prices where adverse selection is 
explicitly modelled and how this affects optimal 
market making and speculative decisions.

Niko Laaksonen
Mayer de Rothschild
Supervisor: Dr Yiannis Petridis 
Thesis Title: ‘Topics in L-functions and 
Spectral Theory of Automorphic Forms’
Brief explanation: My research has been split 
between classical analytic number theory 
regarding properties of Dirichlet L-functions 
and the more modern area of spectral theory of 
automorphic forms.

As a continuation of my master’s thesis, we 
studied the value distribution of Dirichlet L-
functions in the critical strip. These functions are 
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an important generalisation of the well-known 
Riemann zeta function. We studied them over a 
set of specifi cally chosen points in the complex 
plane. Off the critical line we proved that for a 
positive proportion of these points two different 
L-functions attain linearly independent values. 
On the critical line our result was weakened 
to allow only for infi nitely many points with 
different values.

For automorphic forms our research has 
concentrated on quantum limits and lattice 
counting in hyperbolic spaces. Apart from 
generalising some of the quantum limits to 
three dimensions, we have also proved a result 
towards a conjecture on an exponential sum 
over the eigenvalues of the hyperbolic Laplace 
operator. This was done through the famous 
Selberg Trace Formula which allowed us to 
generalise an old result of Landau to this new 
setting. More recently we have been interested 
in hyperbolic lattice counting problems and the 
application of spectral methods to obtain good 
estimates.

Anna Lambert
Andrew Rosen Prize
Supervisor: Professor Frank Smith
Provisional title and abstract of thesis: ‘The 
structure of glycosylation models within cell 
culture.’
Complex biological products, such as those 
used to treat various forms of cancer, are 
typically produced by mammalian cells in 
bioreactors. The most important class of such 
biological medicines is proteins. These proteins 
typically bind to sugars (glycans) in a process 
known as glycosylation, creating glycoproteins, 
which are more stable and effective medicines. 
However, this process is not fully understood. I 
am therefore developing a mathematical model 
of glycosylation within a bioreactor in order to 
understand the range of behaviour possible. 
In the long term, I hope to use the model to 
change the conditions in the bioreactor in 
order to maximise the amount of glycoproteins 
formed.

Agustin Moreno
John Hawkes Scholarship
Supervisor: Dr Chris Wendl
Provisional title and abstract of thesis: ‘Higher-
dimensional contact manifolds with algebraic 
torsion’. The project involves contact manifolds 
that do not occur as boundaries of symplectic 
manifolds. Its main goal is to fi nd higher-
dimensional examples of an infi nite hierarchy 
of symplectic fi lling obstructions previously 
established in dimension three by Latschev and 
Wendl.

Rafael Prieto Curiel 
Lighthill Fund; Sir George Jessel Studentship 
Supervisor: Professor Steven Bishop and 
secondary supervisor Professor Shane Johnson 
(Department of Security and Crime Science. 
Provisional title of thesis: ‘Mathematical 
Modelling on Social Events: Different 
Approaches to Crime and Security 
Measurements’.
My interests cover mathematical modelling 
through the analysis of Differential Equations, 
Network and Graph Theory, Agent Based 
Modelling, Stochastic process and Statistics and 
Probability.
Modelling social events, such as crime, allows 
us organise empirical evidence and produce 
predictions of impending felonies. Models can be 
proposed that indicate causal relations in order to 
try and understand the underlying mechanisms 
that lead to crime. Furthermore, knowledge 
from models can be used for decision making 
on effective policies to aid security and crime 
reduction.

Partial differential equations can be used to 
capture temporal-spatial events by matching 
aggregate behaviour but these often fail to 
detect emerging behaviour due to complex 
interactions. To balance these existing methods, 
new agent based models will be proposed 
which build on advances in complexity theory 
which model dynamics on multiple scales. 
Additionally, techniques will be developed to 
incorporate different data sources from on-line 
activities which add further insight into behaviour. 
Combining both methods and data will lead to 
new conceptual models capable of improving our 
understand, predictions and hence our security.
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UCL CSC Research Student Visiting Awards 
China-UCL Mathematics initiative:
The Chinese government, through the Chinese Scholarship Council (CSC) 
provides, on a competitive basis, a stipend to cover the living expenses for 
four years for Chinese students undertaking doctoral studies in the UK at 
approved institutions. The MAPS faculty then offers further support, again 
on a competitive basis, in the form of the Dean’s Prize to cover the student’s 
tuition fees at UCL. This initiative gives the Mathematics department the 
chance to attract excellent Chinese PhD candidates, the fi rst of which 
is Chunxin Yuan who began his PhD this year under the supervision of 
Roger Grimshaw and Ted Johnson, having completed an impressive 
Undergraduate thesis on internal waves. At UCL Chunxin is working on the 
effect of changes in ocean depth on the propagation of nonlinear internal 
waves. 

Chunxin writes:
“I have always been interested in theories for the mysterious ocean, and so I decided to pursue my PhD 
degree at UCL after I graduated from Ocean University of China (OUC). OUC is a leading university for 
oceanography in China, hosting a �500-ton marine research vessel, supercomputers and other advanced 
facilities. The researchers there have done much excellent work, especially in Physical Oceanography. 
I feel fortunate to be enrolled at UCL which enjoys a high reputation worldwide and am grateful to the 
Chinese Scholarship Council for its support and to UCL for the Dean’s Prize.”

Christopher Sutton
Archibald Richardson
Supervisor: Professor Frank Johnson
Provisional Title and Abstract: ‘Classifying 
manifolds with fi nite fundamental group’.
In the 19�0s much effort was expended in 
classifying manifolds with trivial fundamental 

Chunxin Yuan

group. In particular the work of C.T.C. Wall 
resulted in a complete classifi cation of closed 
highly connected manifolds in dimensions 5. We 
wish to extend Wall’s work and classify manifolds 
with a fi nite fundamental group for which the 
universal covering is highly connected. 

Professor Beatrice Pelloni (fi fth from 
left), University of Reading gave a 
talk on 25 November 2014 entitled 

“Boundary Value Problems and the 
Unifi ed Transform – Advance and 

Applications”

Departmental Colloquium



We would welcome news and contributions for the next newsletter which should be sent to:  

Professor Ted Johnson, The De Morgan Association, Department of Mathematics, 
University College London, Gower Street, London WC1E �BT.  

Email:  
editor_newsletter@math.ucl.ac.uk. or administrator_newsletter@math.ucl.ac.uk

Inaugural Lecture 2014-2015
Gavin Esler will present his Inaugural Lecture ‘Chaos in fl atland: a fresh look at decaying two-
dimensional turbulence’ on Wednesday, 11 February 2015, 4.00pm in Room 505, followed by 
refreshments in Room 502.

Abstract: Understanding fl uid turbulence in two dimensions has of been of interest to geophysical 
fl uid dynamicists and plasma physicists for many decades. While it is questionable whether there exist 
fl ows in nature that are exactly two-dimensional, the small aspect ratio of the atmosphere and oceans 
nevertheless means that the study of idealised two-dimensional fl ows can reveal key aspects of the 
physics of more realistic systems. One such idealised model, which is simple enough to allow detailed 
mathematical study, consists of chaotically interacting point (i.e. very small) vortices. Can this model be 
used to learn anything new about real fl uid turbulence?


