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CORNERSTONE MISSION LAUNCHED

On the 19th of December last the European Space 
Agency launched its latest “cornerstone mission’’ 
Gaia. This two-ton satellite has taken up its station 
1.5 million kilometres along the extension of the 
Sun-Earth line away from the Sun. There it will 
hover for five years measuring the spectral energy 
distributions and motions of a billion stars. 

Stars move across the sky on wiggly paths: a star 
drifts steadily in some direction because it has a 
component of heliocentric velocity within the plane 
of the sky, and each year it wiggles to and fro in 
reflex of the Earth’s motion around the Sun. The 
steady drift is called proper motion and the wiggle, 
parallax. The brighter the star, the more precisely 
these motions can be measured by Gaia, but a 
typical precision is 40 micro arcseconds (µas) for 
parallax and 30 µas/yr in proper motion. To give 
some sense of scale, a 2p coin seen at the distance of 
Sydney from Oxford subtends an angle of ~30µas.

WHAT WE WILL LEARN

What do we expect to learn from these 
measurements? The standard ΛCDM cosmology 
provides well defined initial conditions for galaxy 
formation, and numerical simulations of gravitational 
clustering from these initial conditions yield a clear 
picture of how galaxies form and evolve. We hope to 
find evidence that our Galaxy, which is prototypical of 
the galaxies that currently dominate the cosmic rate 
of star formation, formed as the simulations imply. 
Most fundamentally, we hope to learn how our dark 
matter is distributed through the Galaxy. We believe 
dark matter makes up ~4/5 of the matter content 
of the Universe and that it was this component 
that first clustered gravitationally. Consequently, 
dark matter is thought to form the backbone of the 
Galaxy, but we have sketchy empirical knowledge of 
how it is distributed – we know much more about 
how dark matter is distributed in external galaxies 
than in our own, and even then we don’t know how 
nearly spherical dark-matter distributions are.

To date we can only detect dark matter through its 
gravitational field. So our strategy is to use stars as 
tracer particles to map the Galaxy’s gravitational field 
g, and then to use Poisson’s equation div.g=4πGρ 
to determine the density ρ of all matter from the 
divergence of the gravitational field. By subtracting 
the density ρb of stars and gas from the total density 
ρ we will recover the density ρdm of dark matter.

We can determine ρ from the phase-space 
coordinates (x,v) of stars only to the extent that the 

Galaxy is in dynamical equilibrium in the sense 
that statistically it won’t look different in 100 or 
200 Myr: if we guess a gravitational field that is 
too weak and integrate the equations of motion 
forward from the current coordinates of stars, 
the Galaxy will be predicted to fly apart, whereas 
if we guess too strong a gravitational field, it will 
be predicted to contract; the correct gravitational 
field is the one that predicts that the Galaxy will 
in 200 Myr look much the same as it does now.

OXFORD MODELS

On account of this argument, equilibrium dynamical 
models of the Galaxy are crucial for exploiting Gaia 
data. In the Rudolf Peierls Centre for Theoretical 
Physics we have developed new methods for 
their construction and exploitation. Last year this 
expertise was recognised by the European Research 
Council through the award of nearly two million 
Euros to support our work over five years.

The Galaxy is a very complex machine, and it would 
be foolish to attempt to construct a complete model 
in one step. We need to proceed through a series of 
models of ever-increasing complexity starting from 
axisymmetric models, and these models are our 
current focus. When orbits are integrated in realistic 
axisymmetric models of the galaxy’s gravitational 
potential Φ(x), their structure indicates that they 
admit three integrals of motion, that is functions 
I(x,v) of the phase-space coordinates that take the 
same value all along an orbit. The star’s energy 
E= ½v2+Φ(x) and angular momentum  
Lz= Rvφ are two constants of motion, but analytic 
expressions are not available for a third integral I3. 

Since any function J(E,Lz,I3) of constants of motion 
is itself a constant of motion, one can use infinitely 
many different constants of motion. Three constants 
of motion stand out as the best ones to use, however: 
the actions Jr, Jφ=Lz and Jz. What distinguishes the 
actions from other constants of motion is that they 
can be complemented by three coordinates, the angle 
variables θi such that the set (θ,J) form a system of 
canonical coordinates for phase space. We argue 
that the Galaxy is best understood with angle-action 
coordinates. We have shown that by fitting simple 
analytic functions of the actions to the velocities 
of stars in the immediate vicinity of the Sun, one 
can successfully predict the velocity distributions 
of stars seen at significant distances from the Sun.

Smoke in interstellar space makes stars seem 
dimmer and redder than they really are. This 
effect must be modelled if one wishes to establish 
the density of stars of different ages and chemical 
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abundances at each point in the Galaxy. Moreover, 
the kinematics of interstellar gas, which emits 
readily measured spectral lines at radio wavelengths, 
is a powerful probe of the Galaxy’s dynamics. So 
it is essential to construct a three-dimensional 
model of interstellar gas in parallel with exploiting 
Gaia, and we have taken up this challenge.

Since current data are far inferior to what will be 
available in a few years, much of our work has 
involved analysis of pseudo-data made by “observing” 
our own models with Gaia-like precision. In this 
way we have shown that angle-action coordinates 
make it possible to identify the debris of a tidally 
destroyed satellite of the Galaxy, such as a globular 
cluster or dwarf galaxy, and determine how long ago 
the satellite was disrupted. We have also put much 
effort into understanding how precisely one can 
constrain the mass components that generate the 
galaxy’s gravitational potential from an astrometric 
catalogue. It turns out that quite strong constraints 
can be placed on the mass of the Galaxy’s disc 
with just 10,000 stars even when there are no 
measurements of the stars’ line-of-sight velocities. 

UNRAVELLING HISTORY

Several lines of evidence indicate that most of the 
Galaxy’s stars formed in the thin layer of cold gas 
that fills its equatorial plane. This layer is constantly 
replenished with gas from the huge reservoir of gas 
at a million degrees that fills much of intergalactic 
space. In the cold-gas layer the abundance of 
“metals” – elements heavier than helium, which 
have been synthesised in stars rather than in the big 
bang – started very small and has increased. It rose 
fastest at small radii and more slowly at large radii. 
Also it is useful to distinguish two types of metals: α 
elements such as magnesium and calcium, which are 

synthesised by massive short-lived stars, and iron, 
much of which is released at the death of a white 
dwarf that took a long time to form from a lower-mass 
star and then lived peacefully for megayears before it 
was tipped into deflagration by a binary companion.

Consequently, stars that formed early on have 
relatively low abundances of iron. In fact, the 
chemical composition of a star signals both when 
and where the star formed. Since the determination 
of individual abundances requires better spectra 
than Gaia will deliver, large ground-based telescopes 
are currently measuring abundances for hundreds 
of thousands of stars, and we are involved in 
one such survey using the 8m telescopes of the 
European Southern Observatory in Chile. By 
interpreting these chemical data and kinematic 
data from Gaia in terms of dynamical models of 
the Galaxy that include both the formation of stars 
and the secular evolution of their orbits, we plan to 
establish how the chemistry of the gas has evolved 
at each radius and infer the pattern of accretion 
of gas by our Galaxy from intergalactic space.

THE TIMETABLE

There will be preliminary releases of data from 
Gaia from early 2017, and the definitive catalogue 
is expected around 2021. Our aim is to have 
sophisticated analysis tools in place before these 
releases so we can lead the world-wide effort to 
understand how our very typical Galaxy is currently 
structured, and how it evolved to its present state.

Mapping dark matter and unravelling history with a billion stars.

Gaia launch

HTTP://WWW.ESA.INT/SPACEINIMAGES/
IMAGES/2013/12/GAIA_LAUNCH

Gaia liftoff

HTTP://WWW.ESA.INT/SPACEINIMAGES/
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Deployment of Gaia’s DSA

HTTP://WWW.ESA.INT/SPACEINIMAGES/
IMAGES/2013/10/DEPLOYMENT_OF_GAIA_S_DSA18

Cover image: Artist’s impression of Gaia

© ESA – D. DUCROS, 2013

HTTP://WWW.ESA.INT/SPACEINIMAGES/IMAGES/2013/08/ARTIST_S_
IMPRESSION_OF_GAIA
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ENTANGLEMENT, UNTANGLED

Erwin Schrödinger called entanglement “the 
defining characteristic of quantum mechanics” 
(E. Schrödinger and M. Born, Math. Proc. Cam. 
Phil. Soc. 31, 555 (1935)), referring to the very 
successful theory describing how electrons, atoms 
and molecules behave. Entanglement, the strange 
prediction that separate objects can become linked, 
and cannot be considered as individual systems 
anymore, has been tested in carefully isolated systems. 
However, it seems to disappear outside very special 
laboratory conditions; the tendency is for these 
fragile effects to decohere in a noisy environment. 
The question arises whether macroscopic solid 
objects like rocks and stones can exhibit the same 
subtle quantum effects commonly observed in 
careful studies of individual atoms and electrons.

We performed an experiment designed to draw out 
the quantum nature of a solid crystal of diamond 
(Lee et al., Science 334, 1253 (2011)). Diamond’s 
extreme hardness gives it an internal vibration that is 
well isolated from any thermal fluctuations at room 
temperature. This internal vibration – known as an 
optical phonon – is in fact a quantum excitation 
that involves the collective motion of a macroscopic 
diamond crystal, but it survives for a very short time 
(around 0.01 ns) before it decoheres into ordinary 
sound waves, which is why its quantum statistics 
are not usually accessible. To reveal the quantum 
motion of the crystal, we used ultrashort laser 
pulses, with a duration of 100 fs (1 femtosecond = 
10-6 nanoseconds), to excite optical phonons via 
Raman scattering. In this process, one photon from 
a laser pulse can exchange energy with a phonon, 
emerging with a modified energy: a red-shifted 
photon (called a Stokes photon) signals the creation 
of a new vibration; a blue-shifted photon (anti-Stokes 
photon) heralds that the vibration has been stopped.

THE ART OF NOT KNOWING

We could produce an entangled quantum state 
by sending laser pulses through two diamonds 
simultaneously. We combined the Raman light 
they emitted on a beam splitter, so that when one 
Stokes photon was detected, it was not possible to 
know which diamond contained a phonon (Fig. 
1(a)). It seems strange to not know something on 
purpose! But registering only the presence, and not 
the origin, of a Stokes photon produces a state where 
one diamond is vibrating and the other not, whereas 
nothing in the universe can determine which. The 
two diamonds were thus inextricably linked, since 

the state of one diamond was only defined with 
respect to the other: this is quantum entanglement.

INTERFERENCE

To verify the presence of entanglement in the 
diamonds, we sent a second laser pulse into each 
crystal to convert the vibration into a second, 
blue-shifted anti-Stokes photon (Fig. 1(b)). If the 
diamonds were entangled, the quantum wave 
function of the emerging light would be spread across 
both diamonds, and the anti-Stokes photon would 
impinge on the beam splitter from both sides, causing 
quantum interference, which is indeed what we 
observed (Fig. 1(c)). Such interference is not possible 
when there is no entanglement. Knowing the amount 
of interference, along with a 
check of the number of higher 
order events (i.e. checking that 
the diamonds scattered just a 
single anti-Stokes photon each 
time) allowed us to conclude the 
two diamonds were entangled.

Entanglement is more than 
a curiosity: it underpins the 
emerging paradigm of quantum 
computing, which promises 
exponentially faster computations 
using quantum effects to process 
information in new ways. 
The hardware for quantum 
computers is as yet uncertain, but 
diamond is a putative candidate 
because quantum information 
can be encoded onto magnetic 
impurities in the crystal (Pfaff 
et al., Nature Phys. 9, 29 (2013)). Our work shows 
how entanglement can be stored in vibrations 
and manipulated with laser pulses, which could 
provide an interface for controlling a future (albeit 
expensive!) quantum processor made of diamond.

QUANTUM MECHANICS ON A HUMAN SCALE

These technological applications are still speculative, 
but our experiment serves to demonstrate that the 
collective motion of more than 1016 carbon atoms in 
a piece of solid rock at room temperature is subject 
to the same strange rules of quantum mechanics as a 
single atom trapped in high vacuum and cooled close 
to absolute zero. The ability to detect entanglement 
in a large, macroscopic object offers an exciting 
example of quantum mechanics operating in a system 
reaching a human scale, visible and palpable.

    UANTUM THEORY, 
    CRYSTALLISED

Figure 1(a) Detecting a Stokes 
photon behind a beam splitter 
entangles two diamonds. (b) An 
emerging anti-Stokes photon is 
de-localised across both diamonds, 
producing a characteristic 
interference pattern (c), revealed as 
fringes in the detection probability 
as a function of the optical phase 
difference between the two arms of 
the set-up

The highest-energy neutrino 
ever observed, with an estimated 
energy of 1.14 PeV

HUMAN PASSION FOR DISCOVERY

The IceCube neutrino observatory, a giant particle 
detector buried in the Antarctic icecap, is a 
demonstration of the power of the human passion 
for discovery, where scientific ingenuity meets 
technological innovation. It is the world’s largest and 
most sensitive ‘telescope’ for high energy neutrinos 
emitted from the most cataclysmic phenomena in 
our universe, e.g. active galactic nuclei harbouring 
supermassive black holes and gamma-ray bursts. 
IceCube thus provides a unique probe of extreme 
conditions, which are accessible only via the cosmic 
laboratory. Twenty-five years after the pioneering idea 
of detecting neutrinos in natural ice, the Collaboration 
has announced the observation of 28 high-energy 
events that constitute the first solid evidence for 
astrophysical neutrinos from cosmic accelerators 
(M.G. Aartsen et al, Science 342 (2013) 1242856).

The events have an energy spectrum consistent 
with that expected for (parent cosmic ray) particles 
accelerated by the stochastic ‘Fermi process’ at 
astrophysical shock waves and are evenly distributed 
on the sky. Two of the neutrinos have energies 
exceeding 1000 TeV i.e. a hundred times higher than 
has been achieved at the Large Hadron Collider at 
CERN. These events cannot be explained by other 
neutrino fluxes, such as those produced by the 
interaction of cosmic rays in the Earth’s atmosphere. 

FLASHES OF BLUE CHERENKOV RADIATION

IceCube is comprised of 5160 optical modules (PMTs 
in a pressure casing, with on-board digitisation) 
suspended along 86 ‘strings’, which are embedded 
in a cubic kilometre of ice beneath the South Pole. 
It detects neutrinos through the flashes of blue 
Cherenkov radiation produced when neutrinos 
interact in the ice, producing charged particles, which 
travel faster than the speed of light (in the ice). The 
detector was completed in December 2010 after 
seven years of construction, which involved making 
holes for the strings with a 5 MW hot water drill 
down nearly to the bedrock 3 km under the Antarctic 
plateau. The surface laboratory hosts the computers 
collecting raw data. The first level of event filtering 
and reconstruction is done in near real-time here and 
events selected as interesting for physics studies are 
then sent via satellite for use by any member of the 
IceCube Collaboration. There are people stationed at 

the Pole around the year but the detector itself can be 
operated remotely – I have just done a ‘monitoring 
shift’, which required only a laptop and internet access! 

INTERNATIONAL COLLABORATION

The lead institution is the University of Wisconsin-
Madison and the international collaboration includes 
over 250 physicists and engineers from the USA, 
Germany, Sweden, Belgium, Switzerland, Japan, 
Canada, New Zealand, Australia, Korea and the UK. 
The University of Oxford is the only UK participant. 
Although I am a theorist I was invited to join when 
IceCube construction began in 2004 – modern 
experiments do need state-of-the-art theoretical input. 
Our contribution to this analysis has been to calculate 
cross-sections for the deep inelastic scattering of high 
energy neutrinos, drawing on the work of colleagues 
in the Particle Physics sub-department who have 
made the most precise measurements of the relevant 
parton distribution functions at the HERA accelerator 
in Hamburg (A.M. Cooper-Sarkar & S. Sarkar, J. 
High Energy Phys. 1 (2008) 075, ibid 8 (2011) 042).

So far the events are consistent with being from 
either galactic or extragalactic sources. However, 
as more data is accumulated the sources will be 
pinpointed so this finding does herald the birth 
of a new astronomy… not with photons but with 
neutrinos – revealing a previously unseen universe.

IceCube also probes fundamental physics by studying 
the quantum mechanical oscillations of neutrinos 
from one flavour to another as they travel through 
space. This requires that they have a small mass, 
which is presently the only laboratory evidence that 
there is new physics beyond the Standard SU(3) x 
SU(2) x U(1) Model. The proposed Precision in-Ice 
Next Generation Upgrade (PINGU) will measure 
the subtle matter effect on the oscillations of electron 
neutrinos as they transit through the Earth to 
determine the sign of the neutrino ‘mass hierarchy’. 
This has a direct bearing on experiments seeking 
to detect the exotic process of neutrinoless double-
beta decay, which is possible only if neutrinos are 
‘Majorana’ particles (i.e. their own antiparticles) rather 
than ‘Dirac’ like their partner charged fermions. In 
turn this may provide a crucial clue as to how the 
observed preponderance of matter over antimatter 
was generated in the early universe. None of this 
had been anticipated in the planning for IceCube!

Mr Michael Sprague and Dr Joshua Nunn

 Prof Subir Sarkar,  
Rudolf Peierls Centre for 
Theoretical Physics
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NOTES  
FROM THE HEAD OF PHYSICS

WHAT WAS OXFORD PHYSICS LIKE 100 YEARS AGO? 

Wikipedia puts it delicately: “It has to be admitted 
that, before the beginning of the First World War, 
Oxford was not a university whose name immediately 
sprang to mind when the subject physics was 
mentioned.” Fortunately, along came Henry Moseley. 
He put Oxford Physics on the map, and it is fitting 
in this centenary year of his work that we should 
recognise his immense contribution to science 
and to the University. There follows the briefest 
outline of his remarkable achievement; how it all 
came about is equally extraordinary, though, and 
I will write more about that in later Newsletters.

He graduated from Trinity College, Oxford, in 1910, 
and joined the Royal Engineers at the outbreak of 
war in 1914. His entire research career lasted less 
than four years. He spent most of this time in Ernest 
Rutherford’s group in Manchester, but returned to 
Oxford late in 1913 where he carried out the bulk of 
his ground-breaking research. It was a bold move; 
he had no university post and no collaborators. He 
was given space in Townsend’s laboratory and some 
technical help but no financial support; he did receive 
a grant from the newly-founded Solvay Institute, 
probably due to Rutherford’s influence, but he was 
often obliged to scrounge equipment as best he could. 

A NATURAL PHILOSOPHER

He was nevertheless able to accomplish in a few 
short months, working entirely on his own, what has 
been called “one of the greatest advances yet made in 
natural philosophy”. He showed beyond doubt that 
the number of charges on the atomic nucleus is the 
quantity which characterises a chemical element. He 
did this by carrying out a series of quite extraordinary 

experiments in X-ray spectroscopy, the results of 
which are summarised in the celebrated Law which 
bears his name. Nowadays, the concept of proton 
number, or atomic number, is so familiar that it is 
hard to appreciate what a monumental achievement 
this was. Moseley’s work underpins all of modern 
inorganic chemistry, quite apart from having 
contributed substantially to our understanding of 
atomic structure. The impact at the time can be judged 
from the reaction of a contemporary French chemist, 
Urbain, who had been trying to analyse samples of 
rare earths for years with inconclusive results. He was 
amazed to find that Moseley could obtain definitive 
results for him in an afternoon. He enthused “This law 
provides a basis for Mendeleev’s table, which from a 
scientific point of view is no more than a pretty story”. 
The elements had been arranged in order of mass, for 
want of anything better, with some adjustments where 
it seemed necessary. There had been speculation 
over whether there were elements between hydrogen 
and helium, and questions about how many rare 
earths there were. All these problems were swept 
away by Moseley. In effect, he was able to say to an 
astonished scientific community: hydrogen has one 
positive charge on its nucleus, gold has 79, and there 
are 77 elements in between. These are the ones we 
know, these are the ones we don’t; and if you bring 
me a sample of anything I can tell you what is in it.

AN UNTIMELY DEATH

He suffered the same fate as many of his generation. In 
the Dardenelles, in the early hours of 8th August 1915, 
men of the 38th Brigade of the 13th Infantry Division 
of the British Army, exhausted from having struggled 
for hours through unfamiliar and treacherous terrain 
in the pitch dark, tried to fulfil their mission of 
gaining control of one of the heights in the fortified 
ridge system known as Sari Bair. Predictably, the 
attack was easily repulsed. On the morning of 10th 
August, waves of Turkish troops, supported by 
machine-gun fire, counterattacked and annihilated 
the small British force. Among the fallen was a 27 year 
old signals officer, second lieutenant Harry Moseley. 

The discoverer of the electron, J. J. Thomson, 
commenting on Moseley’s brief career, said “This 
was one of the most brilliant discoveries ever 
made by so young a man, and science suffered 
a grievous loss when he fell.” We in Oxford can 
feel that he has a lasting legacy; the growth of 
the Physics Department here into one of the 
world’s leading research institutions over the last 
century started with Moseley, and owes much to 
the brilliance which so impressed Thomson.

HENRY G. J. MOSELEY

Moseley (second from the right, 
back row) in the Alembic Club (an 
undergraduate Science Society)

WITH THANKS TO PROF RUSSELL EGDELL/DAVID 
LOGAN/DEPARTMENT OF CHEMISTRY, OXFORD

 Prof Derek Stacey,  
Emeritus Professor,  
Atomic and Laser Physics As Oxford prepares to mark the centenary of the passing of 

Henry Moseley, Prof Derek Stacey considers his life and his 
remarkable contribution to science. 

 Dr John Wheater,  
Head of Department

NURTURE, TO NATURE

As Derek Stacey observes in his article about Henry 
Moseley, a hundred years ago Oxford was not exactly 
a force in physics. In December 2013 Nature magazine 
named Oxford physicist Henry Snaith one of its ‘10 
people who mattered this year’ for his pioneering 
work on new types of solar cell. So in those hundred 
years we have come a long way. The Department has 
long out-grown the Townsend building, opened in 
1908, and now has more than 100 permanent teaching 
and research staff, about 200 post-doctoral research 
staff, around 700 undergraduates and 300 doctoral 
students. We are a major contributor to research 
globally, and a major educator of the next generation 
of physicists, not to mention all the other walks of life 
that we hope benefit in some way from the physicist’s 
mindset brought to bear on them by our alumni.

CONTRIBUTIONS FROM OXFORD PHYSICISTS

Moseley’s work was the most fundamental possible 
in his era and the basic properties of nature remain 
a crucial focus to this day. However, alongside this, 
Oxford physicists have always made more obviously 
practical and immediate contributions. Before being 
appointed to the Dr Lee’s professorship at Oxford in 
1919, Frederick Lindemann had solved theoretically 
the problem of getting an aircraft out of a spin and 
he learnt to fly in order to demonstrate the technique 
– no one else being willing to risk their life testing 
the theory. Fortunately such drastic measures are 
rarely necessary for modern theorists. The practical 
problems have changed since Lindemann’s time 
but society’s concerns about global warming, the 
future of our climate, and the consequent need for 
non-fossil fuel energy sources are very much our 
concerns. The work for which Nature recognised 
Henry Snaith represents a big step towards the holy 
grail of solar cells; high efficiency conversion of 
light energy into electricity, low fabrication costs, 
great durability and plentiful and non-toxic raw 

materials. Without all these characteristics, solar 
cells are not a realistic prospect for general power 
generation (to support whole buildings, for example) 
and are bound to remain a niche commodity.

Of course, Moseley’s work to establish atomic  
number and the modern view of the atom did 
ultimately lead to tremendous technological 
developments, but it was many years before the full 
import of his discoveries became clear. Much of the 
work being done in the Department today deals not 
with single atoms but with the very complicated 
properties that emerge from the cooperative 
behaviour of systems of a very large number of atoms. 
Relatively simple cases have been around for a long 
time; for example understanding how a large number 
of water molecules can give us ice and liquid and 
vapour phases when these properties are not visible 
at all in a single molecule. It is now clear that there 
are many materials, mostly with quite complicated 
crystal structures, that have unusual electrical and 
magnetic behaviour caused by the complicated 
quantum mechanical interactions between the 
electrons and the crystal lattice. Understanding 
these properties is an experimental and intellectual 
challenge the equal of those faced by Moseley; 
perhaps in twenty years’ time some of these materials 
will have rendered present technology obsolete and 
will be found in every personal portable device.

THE MOSELEY SOCIETY

Moseley’s life was cut short in the First World War; 
the hundredth anniversary of his death falls in 2015. 
We will be holding a number of events to mark the 
centenary and have established the Henry Moseley 
Society to honour his scientific legacy. The Society 
was launched at the autumn 2013 Alumni Weekend 
in Oxford and you can learn more by visiting 
https://www.giving.ox.ac.uk/page.aspx?pid=3085 
or from the Alumni section of the physics web 
site http://www2.physics.ox.ac.uk/alumni.

The Dennis Wilkinson Building

Below: Architect’s impression of the 
proposed new Physics building

The original Townsend building 
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Tell us a little bit about your background 
I grew up in Lahore, Pakistan and completed my 
A-levels at Lahore Grammar School. Growing 
up, I was always interested in the sciences and 
having parents and teachers who believed in me 
made a world of difference. I guess it was this 
support system that prevented me from buying 
into the stereotype of ‘girls can’t do physics’, 
although I came dangerously close to it. 

When/how did you know you wanted to become a 
physicist? 
In 10th grade I had two very inspiring physics 
teachers. Both of them challenged me to think 
beyond the course work and went beyond the call 
of duty to ensure their students understood the 
subject. I got a World Distinction in O-level physics 
and that got me thinking maybe it was my ‘thing’.

Why Oxford? 
The Oxford Physics Department is one of the best in 
the world. Combining that with the collegiate system, 
the tutorial system and the beautiful city, you have 
a winning combination. After three years the tutors 
develop a personal relationship with you, which rarely 
happens even at the best universities in the world.

Why Physics and Philosophy? 
Physics has its roots in philosophy. Einstein 
and Newton both wrote their theories in 
philosophical papers. I had a chance to question 
the assumptions at the foundation of the giant that 
is modern physics. Also, Oxford is probably the 
best place to study the Philosophy of Physics. 

Can you share the main positives of being a physics 
student at Oxford?
The personal relationship between students and 
professors. Working so closely with giants of the 
field has been incredibly inspiring. Oxbridge 
probably has the steepest learning curve due to 
their eight-week terms. The constant challenge of 
staying on top of work teaches you to multi-task 
like nothing else. The ‘Teaching Physics in Schools’ 
option really opened my eyes to how challenging 
it is to explain complex concepts to kids.

Can you describe your day to day routine  
at Oxford Physics?
The day usually starts with a lecture. Then I grab 
breakfast or coffee with a friend before heading 

over to the Radcliffe Science Library to work 
through the latest homework problem set. More 
often than not I am working with another physicist. 
Currently our MPhys projects are underway so I 
spend half the week at my desk in the Department, 
modelling for my project. Lunch is either in the 
Physics Café or at Taylors, a popular lunch spot 
for physicists. Once a week I have a class to discuss 
homework and a meeting with my supervisor about 
my project work. However, working in the same 
office means I am usually discussing my problems 
in real time. Evenings are usually taken up by 
cricket practice, badminton or various meetings, 
depending on what I am involved with at the time. 
These days it’s an Entrepreneurship project with 
a team of students from Worcester College.

Who/what inspires you? 
Stephen Hawking, the man and his work. 
Both his work to make physics available to the 
general public and his personal struggles. 

What would you be if you were not doing physics? 
I’d probably be doing history of science or 
just history in general, or a business degree. 
It won’t be just one thing for sure. 

What scientific breakthrough would you like to see 
in your lifetime? 
Controlled fusion reactions to generate 
usable energy would be amazing.

What are your plans for the future? 
I would love to work in academia, either in 
physics applied to medicine, or biological 
physics. I became interested in this field after 
I had the opportunity to work as a Summer 
Intern with the Particle Therapy Cancer Research 
Institute (PTCRi) at Oxford University. 

Any anecdotes you’d like to share? 
A memory that stands out is the time I was in hospital 
for an emergency surgery in first year. The day after 
the surgery my friends were visiting me. Suddenly 
my tutor walked in. No one knew who the stranger 
was. It took some effort on my part to explain. I said 
some inappropriate things and I blame the pain-
killers. Another would be the time I told one of my 
tutors he pretended to be tough just to scare the 
first-years. Thank God he didn’t take me seriously.

SAMUEL YOSHUA 
Finalist, MPhys Physics,  
Lady Margaret Hall 

WORK PROJECTS 

During my physics degree I chose to take a course 
in biophysics and soon realised that it was what 
I wanted to research further. As biophysics is 
such an interdisciplinary science, I was attracted 
to intern at the Okinawa Institute of Science and 
Technology. OIST, as it is known, is a new university 
that was formed without departments to encourage 
traditionally separate fields of science to interact. 
When I arrived I got the chance to work with a 
theoretical biophysicist and mathematical biologist 
on modelling the ecology of ‘killer yeast’. As I wanted 
some practical experience too, I had the opportunity 
to spend time in a molecular biology lab. I got to 
grow and modify DNA and RNA with yeast, to get 
closer to the biological systems I was modelling. The 
transition was a shock at first but thanks to the help 
of everyone in the lab I soon got used to biological 
experiments and enjoyed it greatly. I realised that the 
lines between the traditional sciences are blurring 
and the experience I gained should help me in the 
future when working in interdisciplinary fields. 

DAILY LIFE 

The first thing I noticed when arriving in Okinawa 
was the heat! The temperature was about 30 degrees, 
day and night. That wasn’t the most extreme of the 
weather, as I got to experience a typhoon too. There 
were interns from all over the world so we all got to 
learn a lot about each others’ countries. Being right 
next to the beach on a sub-tropical island meant we 
went down there quite often after a day at work. 

Although the island was incredible, there was work 
to be done. Working hours were 09:00-17:30 and 
the day started by catching the shuttle bus to the 
university campus. Upon arrival it was straight to 
work, either setting up experiments or working on 
modelling them. Throughout the week there were 
various things to do: Japanese classes, ‘tea-time’, 
seminars and meetings with professors to talk about 
their research. Lunch was always an occasion, as the 
‘bento box’ vendors came to the roof garden and 
queues quickly formed. People from all the different 
research units ate lunch together and it was a great 
opportunity to meet new people. Lunch often ended 
when the experiment I was running had finished 
and it was back to work until the end of the day. 

Working hard during the week meant that we had 
to enjoy the weekends. The island is small and if 
you have a car (which you could borrow from the 
university) easy to get around. We made sure to 
go snorkelling a few times and you could spend 
hours following the tropical fish around the coral 
reefs. We also got the chance to visit the prefecture 
capital, Naha, to watch fireworks at summer 
festivals and trek to waterfalls or castle ruins. 

LASTING IMPRESSIONS 

I had a great time in Okinawa, both travelling around 
the island and working at the University. I got to 
visit somewhere I probably would never have visited, 
even if I went to Japan. The island is very different 
from the mainland, having been independent for a 
long time, and it was a unique opportunity to explore 
somewhere that is rarely visited by foreigners. I hope 
to go back in the future (and visit the mainland too) 
to see the friends I made and explore the islands more. 

The University was still being built when I arrived and 
it was great to be part of something new – not only the 
buildings but the idea of not having departments for 
different branches of science but being more flexible 
instead. I got to witness this first hand by working 
with mathematicians, physicists and biologists on 
the same project. This confirmed my decision to 
work in biophysics as I enjoyed the interdisciplinary 
approach to science and the new questions it poses.

INTERNSHIPS

The Department is working 
with the central University 
Internship Office to seek 
opportunities for our students 
during their time in Oxford.

We are looking for all sorts 
of work experience, please 
get in touch if you would 
like to find out more.

Can your organisation offer a 
summer internship to a current 
Oxford student through the 
Oxford University Internship 
Programme? We are looking 
for global and UK placements 
and would love to hear from 
you if you can help. More 
information on the programme 
can be found by contacting 
Dr Fiona Whitehouse, Fiona.
whitehouse@careers.ox.ac.uk 
or visit http://www.careers.
ox.ac.uk/info-for-recruiters/
the-internship-office-
information-for-recruiters/

‘FIVE MINUTES WITH’…
NOOR SHAUKAT 
Fourth year Physics and Philosophy, Worcester College
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Okinawa Institute of Science & Technology, Okinawa, Japan 

SPONSOR AN 
INTERNSHIP

OIST Tunnel Gallery

OIST Center Building with Laboratory 1 on the left 
and the Skywalk on the right

Noor Shaukat

“The Oxford 
Physics Department is 

one of the best in the world. 
Combining that with the 

collegiate system, the tutorial 
system and the beautiful 
city, you have a winning 

combination.“

View of the OIST Graduate 
University campus

http://www.careers.ox.ac.uk/info-for-recruiters/the-internship-office-information-for-recruiters/
http://www.careers.ox.ac.uk/info-for-recruiters/the-internship-office-information-for-recruiters/
http://www.careers.ox.ac.uk/info-for-recruiters/the-internship-office-information-for-recruiters/
http://www.careers.ox.ac.uk/info-for-recruiters/the-internship-office-information-for-recruiters/
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In 2013 the members of the Rudolf Peierls Centre 
for Theoretical Physics initiated a new kind of 
Oxford Physics alumni event: Saturday Mornings 
of Theoretical Physics. The format is three half-hour 
talks around a theme, interspersed with a coffee break 
and followed by a buffet lunch so there is plenty of 
opportunity to discuss ideas with the speakers and 
other members of the Rudolf Peierls Centre. The talks 
are pitched at about second-year undergraduate level, 
and aim to introduce the key ideas of contemporary 
physics in a more substantial way than magazines 
and television do. Further information and video 
recordings of the talks are available at https://www.
physics.ox.ac.uk/research/rudolf-peierls-centre-for-
theoretical-physics/a-morning-of-theoretical-physics.

The topic of the inaugural event on 22 June 2013 was 
the discovery in the 20th century that the vacuum is 
a complex dynamical system and that material reality 
consists of nothing but excited vacuum. The talks 
were The Vacuum Comes Alive (James Binney), Matter 
Emerges from the Vacuum (Joe Conlon) and Making 

the Vacuum Concrete (Fabian Essler). Each talk was 
followed by a lively question session and stimulated 
animated discussions over coffee and lunch. About 
40 alumni with graduation dates ranging over fifty 
years attended and greatly enjoyed the experience. 

On 21 September 2013 and 25 January 2014 two 
further Saturday Mornings of Theoretical Physics 
took place. In September the theme was the 
application of theoretical physics to life, the talks 
being Living Matter: a Theoretical Physics Perspective 
(Ramin Golestanian), Motility in Living Matter: 
from Molecular Motors to Bacterial Swarms (Julia 
Yeomans), How Evolution Designs Living Matter (Ard 
Louis). In January the theme was the implications of 
recent astrophysical experiments for physics beyond 
the Standard Model and the talks were Seeing the 
High-Energy Universe (Subir Sarkar), Connecting 
Inner Space & Outer Space (Subir Sarkar), Darkness 
Visible: the Hunt for Dark Matter (Felix Kahlhoefer) 
and String Theory on the Sky (David Marsh). 

Do you have a photo from your 
time in Oxford? A story or anecdote 
that you would like to share? 
The Alumni Office is looking for 
contributions of this kind, as we are 
working towards making the archives 
more accessible and interactive. Send 
your contributions, no matter how 
big or small, to Val Crowder, Alumni 
Officer: alumni@physics.ox.ac.uk.

The University of Oxford Physics Department held 
an Industry Day in October to highlight existing 
commercial projects and to gain interest in further 
industrial collaboration. Companies visited the 
Department to find out more about working with 
Oxford Physics, including how to access their £3k 
collaboration voucher competition. John Wheater, 
Head of Department, said “It is good to see so 
much interest from companies in the research 
going on in the Department. Oxford Physics 
Department has many on-going relationships with 
companies and this day was a chance to recognise 
that as well as to develop new partnerships”.

The event showcased some of Science and Technology 
Facilities Council’s (STFC) funded projects, including 
Antonin Vacheret’s neutron detection technology, 

which has recently been funded under the STFC 
‘Mini IPS Scheme’. Sam Henry, who is the recent 
recipient of an STFC Follow-on Fund, discussed 
opportunities with industry who might be interested 
in SQUID magnetometry for applications such 
as geophysical exploration. Oxford’s STFC IPS 
Fellow, Martine Harvey, assisted in the organisation 
of the day and said “The day was a great success, 
not only did local companies visit, but companies 
from further afield, such as Yorkshire. It proved 
to be a perfect opportunity for industry to talk 
directly to academics about their research as well 
as to have tours of our extensive facilities and 
workshops, which are available for external use”. 

For further information on collaborating with us, 
please contact martine.harvey@physics.ox.ac.uk

Have you registered as 
an alumnus/na or friend 
on our website?
By registering, you will receive advance 
notice of events and other news, before 
they are published on the web. Also, by 
answering a few questions, we can use that 
information to plan events and services 
according to what you want and enjoy. 

www.physics.ox.ac.uk/alumni/connect

Would you like to host an 
event for Physics alumni? 
It could be a drinks reception or 
dinner, a visit to a special place, to your 
company, for a small or large group…
the possibilities are endless. We may be 
able to provide financial support and/
or assistance, if required, but private 
sponsorship is always welcomed. 
Please get in touch for an informal 
conversation, we’d love to hear from you!

A MORNING OF THEORETICAL PHYSICS

OXFORD PHYSICS INDUSTRY DAY

The next two 
events are planned 
for 10 May and 20 

September 2014. The first 
will cover plasma physics 

and fusion energy, the 
second black holes.

Graduate student Felix Kahlhoefer 
gives an introduction to the 
physics of dark matter and explains 
ongoing attempts to observe it

The next Industry Day will take 
place on 22 October 2014, please 
register with Martine Harvey (email 
on the left)

Building a scale model of the 
planned European Extremely 
Large Telescope. Top: ‘Mirror 
Manufacture’; Bottom: ‘Assembly’

STARGAZING OXFORD 2014 EVENTS   
The Department offers a series 
of Special Lectures, Events and 
other opportunities to engage 
and keep connected. The most 
up to date information and details 
can be found on the website at 
www.physics.ox.ac.uk/events. 
You will notice that we now offer a 
specific section for Alumni events.

MEETING MINDS: NORTH AMERICAN REUNION

11-13 April:  Head of Department Dr John 
Wheater will be attending the event, and 
Prof Alan Barr will be one of the speakers.

 PUBLIC LECTURES 

 All welcome. Book via website.

7 May:  Denis Sciama Special Lecture 

16 May:  Cherwell Simon Special Lecture

10 June:  Halley Special Lecture

ALUMNI EVENTS

 Email the alumni office if you would 
like to attend these events. Places are 
very limited, first come first served.

10 May:  Morning of Theoretical Physics 
‘Plasma Physics and Fusion Energy’

7 June:  Atomic and Laser / Condensed Matter 
Physics Clarendon Laboratory event

20 June:  Alumni Reception and 
Networking event, London

29 June:  Alumni Garden Party, Oxford

16 July:  The Henry Moseley Society 
Inaugural Reception, Smith Centre/
Science Museum, London (for Henry 
Moseley Society members only)

Date tbc:  Atmospheric, Oceanic 
and Planetary Physics event

ALUMNI WEEKEND PHYSICS OPEN DAY

19 & 20 Sept:  Friday night will be telescope 
night, and Saturday will start with a 
Morning of Theoretical Physics ‘Black Holes’ 
followed by lunch. In the afternoon we will 
host a series of lectures, tours, hands-on 
experiences and more fun and interesting 
things for the whole family. All University 
Alumni and families/friends welcome.

If you are interested in any of these events, 
please register on our website:  
www.physics.ox.ac.uk/events, 
or contact the alumni office: 
alumni@physics.ox.ac.uk.

On 11th January, Stargazing Oxford returned to the 
Physics Department. Now in its third year, it seems 
to have become firmly established as an annual event 
in Oxford – so far every open day has attracted more 
than 1,000 people. This year we were blessed with 
beautiful clear skies, and our partners from Abingdon 
Astronomical Society and Chipping Norton Amateur 
Astronomy Group had their hands full with the 
people wanting a glimpse of Jupiter through their 
telescopes. The weather also made for great solar 
observing conditions during the daylight hours. 

In the lecture theatre, old favourite ‘Just An 
ArcMinute’ proved a big hit again, and new game 
shows ‘Call My Bluff ’ and ‘Pointless’ were also 
popular. All of the talks given and games played 
in the lecture theatre were recorded and streamed 
live, and will shortly be available on iTunes U. 
The science café was crowded with researchers 
fielding questions on everything from the big bang 
to human space flight, and guests in the hour-
long queue were entertained by infrared cameras, 
meteorites and, of course, home-made comets. 

Visitors to Astro Crafts went home with fully-
functioning barometers and magnetometers, and 
also had the opportunity to present the weather 
forecast for Mars and Venus. Guests explored the 
Radio Universe, then went into the Planetarium 
for a tour of the stars. The Zooniverse station 
recruited several new citizen scientists, and we 
(almost) built the main mirror of the E-ELT! 

In addition to holding a successful event of our 
own, a contingent also travelled down to the 
BBC Stargazing Live event in Portsmouth on 7th 
January. We spent the time there taking more 
infrared photographs than we ever thought 
possible, showing the public a live feed from the 
Philip Wetton Telescope, and taking part in ‘Astro 
Academy’ sessions with comedian Dallas Campbell. 
Everyone who went had a great time and we hope 
to be involved in the local BBC event next year. 

You can find out more about past and future 
events like this one by visiting: www.physics.

ox.ac.uk/events/2014/03/05/stargazing-
oxfordshire-march-2014-world-space-week

https://www2.physics.ox.ac.uk/research/rudolf-peierls-centre-for-theoretical-physics/a-morning-of-theoretical-physics
https://www2.physics.ox.ac.uk/research/rudolf-peierls-centre-for-theoretical-physics/a-morning-of-theoretical-physics
https://www2.physics.ox.ac.uk/research/rudolf-peierls-centre-for-theoretical-physics/a-morning-of-theoretical-physics
http://www.physics.ox.ac.uk/alumni/connect
http://www.physics.ox.ac.uk/events
http://www.physics.ox.ac.uk/events
http://www.physics.ox.ac.uk/events/2014/03/05/stargazing-oxfordshire-march-2014-world-space-week
http://www.physics.ox.ac.uk/events/2014/03/05/stargazing-oxfordshire-march-2014-world-space-week
http://www.physics.ox.ac.uk/events/2014/03/05/stargazing-oxfordshire-march-2014-world-space-week
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I came up to Brasenose (then universally 
known as BNC) as an Open Scholar in 
October 1943 hoping to read mathematics, 
my best subject at school, but, much to my 

disappointment, I was laughed out of court. I was 
told that, as I had not been a maths specialist from 
the age of 14, I wouldn’t be able to cope with the 
work and I was directed into Physics. On the first 
day in the Clarendon lab we all had our photographs 
taken by Mr Keeley who was the administrative 
head of the lab but he also gave a number of lectures. 
He was a bachelor Fellow of Wadham and had 
been a research collaborator with Lord Cherwell. 
I believe he lived in Wadham until the age of 98!

During the war, BNC was occupied by the Army 
and was used as a college for senior officers, but the 
SCR was still in place and used by the few Fellows 
who were around. Consequently, all members of 
BNC were sent to live in Christ Church and I was 
lucky enough to eventually occupy a first floor 
room, with balcony, overlooking Christ Church 
Meadow. It was there, on the Broad Walk, that we 
paraded in our first year in the Senior Training 
Corps. Unsurprisingly, life in wartime Oxford had 
its difficulties and shortages but, nevertheless, we 
had a rewarding and sociable time. There were 
undergraduate clubs and societies, not just the Oxford 
Union, but Labour and Conservative clubs, OUCU 
(Oxford University Christian Union), a ballet club 
and many others. There were college dances and at 
dances in the women’s colleges one’s partner had to 
introduce you to the Principal of the college who 
sat in state at one end of the hall flanked by two 
undergraduettes! I had to have dancing lessons but we 
were restricted to schools licenced by the University 
and were not allowed to visit dance halls in the city. 

STUDENT LIFE – THEN AND NOW 

A major difference from today was that all colleges 
were single sex; there were five women’s colleges 
and I remember being invited to tea in Somerville 
to mend a radio. My hostess, as was customary 
amongst the women, had cycled to the cake 
factory in Summertown early in the morning to 
buy cakes; contrary to folklore the bed was not 
put in the corridor. We were allowed to entertain 
women in college but they had to leave by 10pm. 
And we had to be back in college at that time 
unless we had obtained special leave; the age of 
majority was then 21 and the college was ‘in loco 

parentis’. If any man entertained a woman in his 
room overnight he would be sent down the next 
day and that was the end of his university career.

Another great difference concerned alcohol: little 
was available except beer, and wine was a rare 
commodity except, I guess, in SCRs. Until the advent 
of ex-servicemen in 1946, we were forbidden to 
go into public bars, if you did you ran the risk of 
being caught by the Proctors and their ‘Bulldogs’.

THE PHYSICS COURSE

As for physics, in 1943 the Clarendon lab was very 
new and the course consisted of maths and classical 
physics together with atomic physics and, most 
importantly, electronics. The course was shortened 
to two years, without classes being awarded. I 
don’t recall ever doing any solid state physics, the 

ALUMNI STORIES

DAVID HILLS, BRASENOSE, 1943–46

Sandbagging at Brasenose, 1939 

IMAGE COURTESY OF THE PRINCIPAL AND FELLOWS 
OF BRASENOSE COLLEGE

foundation of the modern digital world, although 
I think Mott had established a research team at 
Bristol. Our world was dominated by thermionic 
valves; many of today’s undergraduates will never 
have seen one. Electronic engineering had not been 
established as a separate discipline and most of us 
on the course were destined for either the services 
or industry or the radar research establishment at 
Malvern. The scale of electronic development and 
supply was huge; the father of a BNC friend who had 
a senior position in one of the Ministries told me 
that production of thermionic valves was running 
at eight million valves a day behind schedule! 

My maths tutor was T.C. Chaundy, who wrote a 
standard book on calculus in the early years of 
the 20th Century; if I took him, say, a differential 
equation I couldn’t solve, he was only happy 
when he had converted the physics symbols into 
regular mathematical ones and then he was off 
like a greyhound out of a trap. And I remember 
what turned out to be poor advice from my last 
physics tutor, who said, “Don’t go into electronics, 
because the post war world will be flooded with 
thousands of people with experience of electronics 
from the war”. Forecasting the future is difficult! It 
is amazing today to think that, for example, all the 
detailed calculations made in the development and 
production of the atomic bomb were made using 
either log tables or slide rules. And at work, I used 
a pocket slide rule for many years after the war.

ATOMIC PHYSICS AND THE FUTURE OF THE WORLD

Lectures in atomic physics were given by C.H. Collie, 
who had introduced the subject to Oxford. In my 
first year he was my tutor and a brilliant one that 
I shared with John Maddox who later became the 
editor of Nature. There was no mention of the atomic 
bomb, but I think there was a brief mention of the 
possibility of one in the far distant future in our text 
book on atomic physics by Richtmeyer and Kennard. 
Unknown to us undergraduates, I believe research was 
being carried out in the Clarendon on the separation 
of gaseous isotopes by osmosis, in collaboration with 

Peierls of Birmingham; in fact, there was a question 
on this very topic in one of the termly prof ’s collection 
papers, the problem was to derive a particular 
formula for the separation of two gaseous isotopes.

But I came, unknowingly, a little closer to the 
atomic bomb in 1944 when I was having dinner 
with ‘Zonners’, the principal of BNC. He told me 
he had had dinner the previous evening at High 
Table in Christ Church, and Lord Cherwell, who 
was a Student of the House and was Scientific 
Adviser to Churchill, had told him that the future 
of the world was in the hands of the physicists.

“Now Hills,” said Zonners, “you are a physicist”. 
What did he mean? I had to confess I didn’t know. 
Lord Cherwell, who had rooms in Christ Church 
two staircases from mine, used to come to Oxford 
fairly often accompanied only by his chauffeur/
valet who looked after and, I presume, guarded him. 
There were no obvious security arrangements for 
one of the most important men in WW2, he came 
and went freely in college and in the Clarendon lab.

On another occasion in 1944, my then tutor R.A. 
Hull, took me to dinner in the SCR in BNC and I 
met an amazing old man, W.N. Stocker, who was well 
into his nineties. He, a physicist, had been elected a 
Fellow of BNC in 1877! It occurs to me that he was 
a contemporary of Clerk Maxwell! He was the last 
remaining Life Fellow in the University and had given 
up physics in 1907. Another recollection concerned 
Kurti who told me that as a young graduate research 
student in, I think, Berlin, he found it rather daunting 
when called upon to give an account of his work at 
one of the weekly seminars, to find Einstein, Nernst 
and Planck in the front row. My first tutor, C.H. 
Collie, didn’t have a very high opinion of Planck as 
a physicist: he reckoned he wasn’t all that great, he 
was just lucky to spot that the curve of black body 
radiation could be represented by an infinite series. 
Another of Collie’s comments that I have always 
remembered was the importance of beauty and feeling 
in doing research. As an example, he said that Clerk 
Maxwell used faulty or wrong assumptions in deriving 
the wave equation for the propagation of light, but 
when he got the answer and had derived a supremely 
elegant formula he said to himself, “Yes, that’s right!”. 

My tutor from 1944 was R.A. Hull, who 
was tragically killed a few years later while 
mountaineering in Switzerland. He was a 
Fellow of BNC and the only scientific Fellow 
of the College – how times have changed.

In Michaelmas term 1946, with the return of many 
servicemen, the three year Honours degree was 
reintroduced and six of us from the last two year 
course were chosen to stay on for a third year and 
this, I am glad to say, included me. I presume this 
had been cleared with C.P. Snow, the Cambridge 
physicist and novelist who, with the rank of Wing 
Commander, was responsible for the direction of 
scientists during the war to either the services, or 
industry or to such places as the radar research 
establishment at Malvern. Then, as was customary, 

Second World War 
Soldiers, Christ 
Church 
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David Hills at the Clarendon in 2013
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VIRGIN GALACTIC UNITE / GILLIES 
SCHOLARSHIPS AWARDED TO 
TWO PHYSICS STUDENTS 

Galactic Unite, the non-
profit collaboration between 
Virgin Galactic and Virgin 
Unite, has partnered 
with Oxford University to 
launch the Galactic Unite 
Joan Gillies Scholarship 
Programme, which supports 
living costs for students 
from under-represented 

groups undertaking their final year of the four-year Physics 
undergraduate degree at Oxford University. Virgin Galactic future 
astronaut and Scottish entrepreneur Brian Gillies provided the 
generous donation to make this scholarship programme possible.

Two physics students, Franziska Kirschner (pictured left) and 
Jemma Brown (right) have been awarded this scholarship, 
and for that received a visit last November from Ms Maja Muric, 
Manager of Galactic Unite, and two ‘future astronauts’ (people 
who have booked flights on Virgin Galactic space travel).

 The students had a chance to talk about their studies and goals, 
and learn what it means for them to be part of the ‘Galactic Family’. 
Afterwards, Dr Neil Bowles took the groups for a tour of the space 
instrumentation research and development area within Physics. 

More details about the scholarship can be found at:  
http://www.campaign.ox.ac.uk/news/gillies_scholarship.html

I moved into lodgings in the town and such ‘digs’ 
had to be with an Oxford landlady licensed by the 
University who had to report me if I stayed out late!

LIFE AFTER OXFORD

At the end of my third year, having had no success 
in finding a postgraduate opportunity in Oxford, I 
went into industry, first to British Nylon Spinners, 
a joint venture then of I C I and Courtaulds. There 
was a small research department in Coventry of 
about ten graduates, mainly chemists and I was 
the only physicist. There was a little reflection 
of Oxford in one of my projects, I found that I 
needed to use a Lindemann electrometer and I had 
to confess that I had never seen one in Oxford. I 
found the work reasonably satisfying but couldn’t 
see my way forward so, after three years I moved 
on to Procter and Gamble (P&G) as a graduate 
management trainee and moved away from physics.

I was a production trainee in their Trafford Park 
factory in Manchester, where I stayed for six years and 
made good progress, ending up in charge of the edible 
oils factory. The training was first class and I still 
used some of the principles and precepts that I learnt 
there many years later when I became a director of an 
international industrial company, Turner & Newall 
(T&N). I was very grateful for the training I had 
received at P&G but it was very much an American 
company and I felt I wanted to move on to a British 
company. T&N was a major asbestos company but it 
had an eclectic mix of products including automotive 
and industrial gaskets, brake linings and fan belts, 
conveyor belting, insulation materials, thermoset 
and thermoplastic moulding materials, asbestos 
cement building materials, glass fibre for reinforced 
plastics and also for insulation. T&N’s operations 
were principally in the UK but it had operating 
subsidiaries in Canada, US, India, Africa, Hong Kong, 
Australia and New Zealand. And it owned mines in 
Zimbabwe and Canada and had an important stake 
in mines in the Yukon and British Columbia. My 
career with T&N began at their Rochdale subsidiary, 
TBA, where I started as PA to the managing director. 
Then, after a move to their glass fibre factory in 
Northern Ireland I was appointed to the Board of 
TBA as Research Director and then progressed to 
Managing Director and, later, to Chairman of TBA 
and was appointed to the main Board of T&N. At 
various times after this I had responsibility for a 
succession of both UK and overseas subsidiaries, 
which meant quite a lot of overseas travel, including 
to the Yukon as a non-executive director of the 
mines. So, I had a varied and interesting career 
with T&N and visited all the continents except 
South America. One of our special interests was the 
licencing of the manufacture of glass fibre products, 
which involved negotiating in Russia and Japan. 

I have no doubt that the mental discipline of 
studying Physics at Oxford stood me in very 
good stead throughout my career and I would 
echo the words of John Bevan (1954) in the 2013 

summer edition of this Newsletter, namely that 
your first job will probably not be your last – get 
out there, work hard and gain experience.

In my retirement I had a couple of non-executive 
Director appointments but also got involved in the 
university world through my membership of the 
Council of the University of Salford, eventually 
becoming Chairman and Pro-Chancellor where I 
was rewarded with an Honorary DSc! I also felt I 
had some unfinished business with mathematics, so 
I took a maths degree with the Open University and 
followed this with courses in planetary science and 
cosmology. My wife and I have retired to Oxford, a 
great place to live, particularly as it is full of young 
people and we are not surrounded only by ‘oldies’.

Note from the editor: We are always delighted 
to receive news and stories from Alumni. 
Please keep your contributions coming! 

Archives: we are working on the Department’s 
archive material, which we plan to make more 
accessible online. We should be very pleased to 
hear from anyone with experience of working with 
archives who would like to help us in this venture.

Boarding Brasenose, 1939

IMAGE COURTESY OF THE PRINCIPAL AND FELLOWS 
OF BRASENOSE COLLEGE

DR HENRY SNAITH NAMED ONE 
OF NATURE’S TEN TO WATCH

Oxford Physicist Henry Snaith has 
been named one of Nature magazine’s 
10 people who mattered this year 
for his pioneering work on a new 
type of solar cell based on perovskite 
semiconductors, which promise 
high energy conversion efficiency 
together with low fabrication costs.

See http://www.nature.com/news/1.14367 for more details.

DAME JOCELYN BELL BURNELL 

ELECTED PRESIDENT OF THE 
ROYAL SOCIETY OF EDINBURGH
Distinguished Astrophysicist 
Professor Dame Jocelyn 
Bell Burnell DBE, FRS, FRSE, 
MRIA will succeed Sir John 
Arbuthnott MRIA as the newly 
elected President of the Royal 
Society of Edinburgh (RSE) 
starting October 2014.

Commenting on the 
election, Sir John said, 
“I am delighted to welcome Dame Jocelyn as my successor. Her 
scientific standing, her public profile and her great breadth of 
experience will greatly benefit the Royal Society of Edinburgh”.

Dame Jocelyn, who will be the first female RSE President, said 
“I look forward to serving the Royal Society of Edinburgh as its 
President from October this year. This will be an important time 
for Scotland as it finds its way forward following the referendum”.

For latest news on developments at the Oxford Physics 
Department, see www.physics.ox.ac.uk/about-us

To contact the Alumni Office: alumni@physics.ox.ac.uk
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LHCB SPOKESPERSON
Prof Guy Wilkinson was elected as Spokesperson 
of the LHCb collaboration at the Large 
Hadron Collider for a three-year term.

Videos of lectures, interviews and other events are now 
available on the main Physics website. It includes a 
variety of topics and activities that are taking place in the 
Department. Have a look at www.physics.ox.ac.uk/videos

KEEP AN EYE ON THE NEW 
PHYSICS VIDEO CHANNEL! Dr Neil Bowles 

leading a tour 
of the space 
instrumentation 
research and 
development area 

http://www.campaign.ox.ac.uk/news/gillies_scholarship.html
http://www.nature.com/news/1.14367
http://www.physics.ox.ac.uk/about-us
http://www.catherinecharnock.co.uk
http://www.physics.ox.ac.uk/videos


PEOPLE

COMINGS...

 PROF DANIELA BORTOLETTO  is 
a particle physicist working on 
the CMS experiment at the 
LHC. She is currently looking 
for higher mass Higgs-like 

particles, studying the Higgs coupling to the top 
quark, and developing more radiation hard pixel 
detectors for the High Luminosity LHC.

 PROF ROB FENDER  is an 
astrophysicist with particular 
interest in the areas of accretion 
and feedback, and radio 
astronomy. Previously he was 

Professor of Physics at the University of 
Southampton, and prior to that Universitair 
Hoofddocent at the Universiteit van Amsterdam. 
He has joined Oxford as Professor of 
Astrophysics and Tutorial Fellow at Brasenose 
College.

 DR FELIX PARRA DIAZ  is a 
theorist working on fusion 
energy plasmas. After receiving 
his PhD from MIT he came to 
Oxford as a JRF at Christ 

Church College, and then returned to MIT as an 
Assistant Professor. He has joined Oxford as 
University Lecturer in Theoretical Physics and 
Tutorial Fellow at Worcester College.

 PROF IAN SHIPSEY  has joined 
the Department as Professor of 
Experimental Particle Physics. 
After a Ph.D. at Edinburgh he 
has spent his entire career in the 

US as a Professor of Physics at Purdue 
University. He builds cameras that view the 
Universe in new ways: a recent image was the 
Higgs Boson. He is currently a member of the 
CMS experiment at the LHC where he was 
Chair of Collaboration Board in 2013, co-
coordinator of the LHC Physics Center at 
Fermilab (2009-12) and was part of the team 
that built the CMS forward pixel detector. He is 
a member of the team that is building the Large 
Synoptic Survey Telescope camera and served 
on the Board of Directors of the project 
(2009-13). Earlier, he studied the weak 
interactions of beauty and charm quarks and 
was the spokesperson of the CLEO experiment 
at the Cornell Electron Storage Ring from 
2001-04. His interests are in searches for physics 
beyond the Standard Model at the LHC and 
dark energy. This year he is Chair of the Division 

COMINGS, GOINGS & AWARDS...
of Particle and Fields of the American Physical 
Society. He has received Purdue University’s 
highest award for teaching. Ian is profoundly 
deaf and has given more than 60 colloquia and 
talks to the public on hearing, cochlear implants 
and perception since the miracle of a cochlear 
implant restored his hearing.

  DR TIM WOOLLINGS  joins the 
Department from Meteorology 
at Reading University where he 
was a lecturer in weather and 
climate science. He is now a 

lecturer in Physical Climate Science working on 
Geophysical Fluid Dynamics. Tim’s research 
revolves around the North Atlantic jet and storm 
track system, investigating the physics 
underlying its natural variability and how it 
responds to forcing such as climate change.

AWARDS...

 PROF DANIELA BORTOLETTO  
was elected a Fellow of the 
American Association for the 
Advancement of Science.

 PROF JAMES BINNEY  was 
awarded the 2013 Medal of the 
Institut d’Astrophysique de Paris 
“for his inspiring contribution to 
theoretical Galactic and 

extragalactic astrophysics”. The medal is 
presented each year to a scientist who has made 
outstanding contributions in the field of 
astrophysics.

 PROF FRANK CLOSE OBE  was 
awarded the Royal Society 2013 
Michael Faraday Prize for his 
excellent work in science 
communication. This award is 

made for excellence in communicating science 
to UK audiences. 

 DR JOANNA DUNKLEY  was 
awarded the 2014 Fowler Prize 
of the Royal Astronomical 
Society for playing a leading role 
in a number of high profile 

experiments measuring anisotropies of the 
cosmic microwave background. The Fowler 
prize is awarded to individuals who have made a 
particularly noteworthy contribution to astro- 
physics at an early stage of their research career.

 PAOLO GANDINI  has won a 
Springer Prize, which rewards 
outstanding PhD work in the 
physical sciences, for his thesis 
“Observation of CP violation in 

B+- -> DK+- decays”.

 DR CHRIS LINTOTT  was awarded 
the Beatrice M. Tinsley Prize by 
the American Astronomical 
Society for creating “a 
transformative approach to 

science by engaging non-scientists in cutting-
edge research via Zooniverse.org”. The Tinsley 
Prize recognizes an outstanding research 
contribution of an exceptionally creative or 
innovative character. 

 PROF TIM PALMER  was elected a 
Fellow of the American 
Geophysical Union. 

 DR PAUL SCOVELL  was awarded 
an Early Career Award of the 
IoP Astroparticle Physics Group.

 PROF STEVE SIMON  has received 
a Royal Society Wolfson 
research merit award. 

 PROF IAN WALMSLEY  has been 
awarded an honorary doctorate 
from the University of Toulouse 
III – Paul Sabatier.

 DR TIM WOOLLINGS  was 
awarded the inaugural 
University of Oslo Inspiration 
Award for Numerical Climate 
Studies, one of five such awards 

intended to recognise and reward a valuable 
scientific output or a distinguished scientific 
career that others have found absolutely 
inspirational. 

 PROF JULIA YEOMANS  has been 
awarded the Pierre Gilles De 
Gennes Lecture Prize by the 
European Physical Journal E. 

Department of Physics, Clarendon Laboratory, Parks Road, Oxford OX1 3PU. Tel +44 (0)1865 272200. www.physics.ox.ac.uk
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