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Researchers in the Department of 
Physics are partners on the Compact 
Linear Collider (CLIC) study, an 
international collaboration working 
on a concept for a particle accelerator 
to collide electrons and positrons 
(antielectrons) head-on at energies 
up to several Tera-electronvolts (TeV). 
This energy range is similar to the 
Large Hadron Collider’s, but by using 
electrons and their antiparticles rather 
than protons, physicists will gain a 
different perspective on the underlying 
physics.

Next-generation subatomic particle 
accelerators will require exquisite 
control of the particle beams in both 
space and time. Since the beams travel 
at almost the speed of light, controlling 
them requires advanced feedback 
systems based on novel, extremely fast 
electronic devices. The Oxford Physics 

Feedback On Nanosecond Timescales 
(FONT) group has risen to the challenge 
as reported in their paper, ‘Accelerators 
and Beams’, published earlier this year 
in Physical Review.

The team built a sophisticated ‘feed-
forward’ system for measuring the 
incoming arrival times of a sequence 
of electron bunches moving at almost 
the speed of light. The system, deployed 
at the CLIC Test Facility beamline at 
CERN, calculated these times relative 
to the desired clock time and provided a 
correction signal to a ‘kicker’. The kicker 
deflected ‘early’ bunches onto longer 
paths, and ‘late’ bunches onto shorter 
paths, through a magnetic chicane. 
These corrections ensured that the 
outgoing bunches were synchronised 
to the correct clock time to within 50 
femtoseconds, as measured by special 
beam ‘phase monitors’.

Prof Daniela Bortoletto 
Head of Particle Physics

On 28 August 2018 the ATLAS and 
CMS collaborations announced, with 
a seminar at CERN, the observation of 
the Higgs boson decaying into pairs of 
beauty (b) quarks. Both experiments 
at the Large Hadron Collider (LHC) 
had surpassed the five standard 
deviations (sigma) mark for this process, 
which is the convention in particle 
physics to claim a discovery. Five-
sigma corresponds to a probability of 
3 x 10-7 that, if this process did not 
take place, statistical fluctuations could 
mimic it in our data. This is one of the 
most demanding analyses ever made 
at the LHC since pairs of b-quarks 
are produced in enormous quantities 
through other Standard Model processes 
in proton–proton collisions and 
therefore is it is very difficult to isolate 
the Higgs-boson decay signal. 

A LONG TIME COMING

I started searching for the Higgs boson 
and its decay into b quarks in 2005 with 
the Collider Detector at Fermilab (CDF) 
experiment at the Tevatron, a proton 
anti-proton collider which produced 
collisions with a centre of mass energy 
of almost 2 TeV, about 6.5 times lower 
than the LHC. The Tevatron operated 
at Fermilab, near Chicago, and was the 
highest energy collider in the world 
between 1983 and 2011. At the Tevatron, 
like at the LHC, we studied Higgs bosons 
produced together with a W or Z boson. 
This is a subset of all the Higgs bosons 
produced, but with a much better signal 
to noise. My group focused on events 
where the W and Z bosons are not 
directly identified in the detector but 
are inferred from a large transverse 
energy imbalance, for example where 
the Z boson decays to neutrinos, which 
do not interact with the detector. My 
first student graduated in 2007 with 
an analysis that used simple ‘cut and 
count’ techniques and just 10% of the 
data that eventually would be delivered 
by the Tevatron. Three other students 
continued seeking the Higgs at CDF, 
including more data, when it became 
available, and introducing machine 
learning techniques to distinguish the 

Higgs from the background. These 
results were used in the final Tevatron 
combination, which reached almost 
three standard deviations in 2012, not 
enough for a discovery. 

EXPERIMENTAL CONFIRMATION

Goethe said: ‘Not art and science 
serve alone; patience must in the 
work be shown.’ It was with patience, 
a new postdoc, and two students that I 
continued to search for this challenging 
decay with the ATLAS detector at the 
LHC. I was delighted that this time 
around we could contribute to the 
discovery of this important decay mode 
of the Higgs boson. My postdoc Elisabeth 
Schopf and my students, Cecilia Tosciri 
and Luca Ambroz, played significant 
roles in the measurement. Elisabeth 
optimised the sophisticated machine 
learning algorithms that allowed ATLAS 
to increase the sensitivity to these events. 
Luca established a new technique that 
used simulated events in a clever way 
that led to a higher than expected 
significance for the analysis. Cecilia 
upgraded a method to improve the 
experimental mass resolution of the 
Higgs boson decaying into b-quarks. 

THE WAY AHEAD

The ATLAS and CMS measurements 
determine that the Higgs boson decays 
to b-quarks about 60 per cent of the 
time, in accord with the prediction of the 

Standard Model, the prevailing theory 
of particle physics. If this prediction had 
turned out to be incorrect, it would have 
shaken the foundations of the Standard 
Model and pointed to new physics. 
Instead, this is an important milestone 
and a beautiful confirmation of the 
so-called 'Yukawa couplings', which in 
the Standard Model give masses to all 
quarks and leptons, the building blocks 
of matter. It also reminds us that this is 
only the beginning of fingerprinting the 
Higgs boson. We have only measured 
three of the nine Yukawa couplings, the 
ones to the third generation of quark 
and leptons. We are also very far away 
from measuring the Higgs self-coupling, 
which can be explored by studying 
extremely rare double-Higgs events. 
The complex analysis techniques that we 
have established for the measurement of 
the Higgs decay into b-quarks, is critical 
for double-Higgs searches, since they 
rely on at least one Higgs in the pair 
decaying in this most probable way.

BEAUTIFUL HIGGS BOSON 
DECAYS

Not art and 
science serve 

alone; patience 
must in the 

work be 
shown.  
— Goethe

Measured distribution of the beam ‘phase’ 
(expressed in degrees for a sine-wave of 

frequency 12 GHz) without (blue) and 
with (red) the operation of the feed-

forward system. The red histogram has 
an rms width of 50 femtoseconds, which 

meets the CLIC goal.

EXTREME BEAM CONTROL
An Oxford team has succeeded in stabilising the arrival time of a ‘relativistic’ beam of electrons, travelling at 
almost the speed of light, to 50 femtoseconds. This overcomes one of the major challenges facing the proposed 
Compact Linear Collider (CLIC).

The team, led by Prof Philip 
Burrows (above), Interim 
Director of the John Adams 
Institute for Accelerator 
Science, is based in Oxford 
Particle Physics. The 
project, with outstanding 
technical contributions 
from Colin Perry and Glenn 
Christian, provided the 
basis of the doctoral thesis 
of Jack Roberts, and was 
performed in collaboration 
with colleagues from CERN.

Left: A candidate 
event display for the 
production of a Higgs 
boson decaying 
to two b-quarks 
(blue cones), in 
association with a 
Z boson decaying 
to neutrinos. The 
neutrinos leave the 
detector unseen, and 
are reconstructed 
through the missing 
transverse energy 
(dashed line).

Synchronising the beam arrival 
at the Compact Linear Collider 

(CLIC), a possible successor 
to the Large Hadron Collider 

at CERN, is required at the 
50 femtosecond level. We are 

proud to have shown that 
this can be done and that 

one of the major challenges 
to realising CLIC has now 

been overcome. Other types 
of electron accelerators also 

require beam synchronisation 
at this level, and our technique 

has potential applications to 
future free-electron lasers.

 PROF PHILIP BURROWS

Schematic of the feed-forward system showing the beam time 
monitors (phi) on the incoming and outging electron beams, and the 

kickers (K) in the magnetic chicane. 
© ATLAS COLLABORATION/CERN

Left: Mural of a 
collision within a 
particle detector on 
the exterior of the 
building hosting the 
ATLAS experiment.© S HEZLET
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MAGNETISED TWO-STREAM 
INSTABILITY

Another astrophysical phenomenon 
involving particle energisation which 
we have recently investigated in the 
laboratory, is the interaction of a comet 
with the Solar wind. When comets 
– an amalgamation of ice, rock and 
different gases – travel through the 
Solar system they interact with the 
Solar radiation and the Solar wind. 
This produces the observed tail of the 
comet, and, in some cases, also results in 
high energy electrons and X-rays being 
generated [4]. One possible mechanism 
for the production of these high energy 
electrons is through the modified two-
stream instability. This is excited by ions 
in the Solar-wind counter-streaming 
against the flow of photo-ionised 
cometary ions. Free energy from the 
counter-streaming ions can then be 
transferred to electrons travelling along 
the magnetic field lines within the Solar 

wind. This energy transfer is mediated 
by lower-hybrid waves, resulting in the 
acceleration of electrons to near a keV 
so that they can produce the observed 
soft X-ray emission. 

An experiment demonstrating this 
process [5] was conducted at the 
LULI2000 laser facility at Ecole 
Polytechnique in Paris. By focusing a 
high-power laser onto a plastic foil, a 
hot plasma was ablated, which then 
impacted onto a spherical magnet with 
a dipolar field (see Fig. 3). As the plasma 
flows towards the magnet, it piles up 
in front of it, generating a supercritical 
shock. Ions from within the streaming 
plasma are then reflected off the shock, 
generating a counter-streaming flow. 
By using a spatially resolved X-ray 
spectrometer, X-rays originating from 
close to the spherical magnet could be 
detected. The presence of these X-rays 
indicated that some of the electrons in 
the plasma are much hotter than those 

within the thermal plasma, implying 
that these had been accelerated directly 
from the thermal background.

Both magnetohydrodynamic (MHD) 
and ‘particle-in-cell’ simulations 
can be used to aid our experimental 
understanding and reproduce the 
relevant physical processes occuring 
in the experiment. In analogy to the 
cometary case, these simulations of 
the experiment demonstrate that the 
X-rays produced in the laboratory are, 
in fact, due to a hot electron distribution, 
generated from the magnetised two-
stream instability.

EXPLAINING THE INJECTION 
PROBLEM

This mechanism of exciting energetic 
particles above the thermal background 
may also provide a solution to the so-
called ‘injection problem’ in cosmic ray 
astrophysics. Powerful sources such as 
active galactic nuclei and supernova 
explosions drive shocks into the 
interstellar and intergalactic medium, 
which are observed via the associated 
synchrotron emission from energetic 
electrons. One way to explain the 
origin of these electrons is that they are 
accelerated by repeatedly crossing the 
shock. However, to allow multiple shock 
crossings – and thus reach the highest 
energies – these charged particles must 
already have an energy greater than that 
of the thermal background. How to 
generate this population is known as the 
injection problem. This may, in fact, be 
the same mechanism that we have now 
explored in the laboratory.

In conclusion, while in astrophysics 
we are used to well-motivated theories 
tested via observations of distant objects, 
it is a major step forward to directly 
test them in a controlled laboratory 
setting. Thanks to new laser facilities 
available to us, we can now perform 
such experiments and probe the relevant 
physics. Although we cannot yet create 
a universe in the laboratory, we can 
manage something like a supernova! 

REFERENCES:

[1] G Gregori et al, Physics Reports 601, 1–34 
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[2] P Tzeferacos et al, Nature Communications 
9, 591 (2018)

[3] The Pierre Auger Collaboration, Science 357, 
1266 (2017)

[4] R Bingham et al, Science 275, 49 (1997)
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Astrophysics is traditionally a field 
based on astronomical observations, 
using increasingly powerful telescopes 
to probe cosmic objects across all 
wavelengths. In the last few decades 
however, the development of high-
power lasers has enabled a new field 
of laboratory astrophysics to emerge. 
Here, extreme astrophysical conditions 
in distant objects are recreated by 
depositing a large amount of energy 
onto a tiny target, using the focused 
energy delivered by high-power laser 
beams. Of course, the most extreme 
conditions (highest temperatures and 
densities) in nature are still unachievable 
even with the largest laser system 
available – the National Ignition 
Facility at the Lawrence Livermore 
National Laboratory in California 
(Fig. 1). Nevertheless, given that the 
governing fluid equations (viz the 
continuity equation, the Navier-Stokes 
equation, etc) are scale-invariant when 
the Reynolds number, the magnetic 
Reynolds number, the Peclet number, 
etc are all large, means that a suitably 
designed terrestrial experiment can 
model quite accurately what happens out 
in space [1]. Such scale invariance of the 
fluid equations is just what is taught in 
the third year Fluids course at Oxford, 
and tackled using dimensional analysis.

Using one such large facility, the Omega 
laser at the University of Rochester, we 

have experimentally confirmed one of 
the most popular theories for cosmic 
magnetic field generation: the turbulent 
dynamo (Fig. 2). By creating a hot 
turbulent plasma the size of a penny, 
which lasts for a few billionths of a 
second, we were able to record how the 
turbulent motions can amplify a weak 
magnetic field up to the strength of 
those observed in our Sun, distant stars, 
and galaxies. This is the first laboratory 
demonstration of the correctness of 
a theory that has been debated by 
physicists for nearly a century [2].

A mechanical dynamo produces 
an electric current by rotating coils 
through a magnetic field, while in 
astrophysics, dynamo theory proposes 
the reverse: the motion of an electrically-
conducting fluid creates and maintains 
a magnetic field. In the early 20th 
century, Joseph Larmor proposed that 
such a mechanism could explain the 
magnetism of the Earth and the Sun, 
inspiring decades of scientific debate and 
inquiry. While numerical simulations 
have demonstrated that a turbulent 
plasma can plausibly generate magnetic 
fields at the scale of those observed in 
stars, planets, and galaxies, creating a 
turbulent dynamo in the laboratory 
has proved to be far more difficult. 
Confirming the theory required the 
production of plasma at extremely high 
temperature and density to drive the 

turbulence needed to fold, stretch and 
amplify the magnetic field. 

A LABORATORY-BASED DYNAMO

Now that a turbulent dynamo can be 
created in a laboratory, we can further 
explore deeper issues concerning 
its function: how quickly does the 
magnetic field grow in strength? How 
strong can the field get? How does the 
magnetic field alter the turbulence 
that amplified it? This may answer 
questions about the energy balance in 
clusters of galaxies and their dynamical 
evolution. Another use of these 
laboratory experiments is to study 
the diffusion and transport of high 
energy particles in the Universe. An 
observable consequence of a turbulent 
magnetised plasma, is that it affects 
how cosmic rays propagate through 
space. The highest energy cosmic rays 
are not confined to the Milky Way 
and are presumed to be extragalactic 
in origin. Identifying their cosmic 
sources requires an understanding 
of how they are deflected by the 
turbulent intergalactic magnetic field. 
This is particularly relevant given the 
recent detection by the Pierre Auger 
Observatory [3] of a significant dipole 
anisotropy in the arrival directions 
of cosmic rays of energy above 8 x 
106 TeV. 

CREATING ASTROPHYSICAL 
SHOCKS IN THE LABORATORY

Above left: Fig. 1: 
The laser bay at the 
National Ignition 
Facility consists of 192 
separate laser beams 
delivering a total of 
2 MJ of laser energy 
in 20 ns pulses. The 
power delivered 
exceeds by several 
orders of magnitude 
that of the entire US 
national grid.

Prof Gianluca Gregori 
Atomic & Laser Physics

Alexandra Rigby 
Atomic & Laser Physics

Prof Subir Sarkar 
Rudolf Peierls Centre for 
Theoretical Physics

0 2 4 6 8 10
Distance (cm)

0

2

4

6

8

10

D
is

ta
nc

e 
(c

m
)

0

1

2

3

4

N
or

m
al

is
ed

 p
ro

to
n 

flu
x

a) 

0 2 4 6 8 10
Distance (cm)

0

2

4

6

8

10

D
is

ta
nc

e 
(c

m
)

0

2

4

6

Pa
th

-in
te

gr
at

ed
 m

ag
ne

tic
 fi

el
d 

(k
G

 c
m

)

b) 

Fig. 2: The image of 
the turbulent plasma 
is obtained by firing 
a beam of protons 
through it. The 
protons are focused 
into concentrated 
regions by magnetic 
fields. (a) This proton 
radiograph image 
shows strong, 
sharp features, 
where proton 
concentrations 
greatly exceed their 
average value. (b) By 
analysing the number 
of protons passing 
through the plasma, 
we can reconstruct 
the path-integrated 
magnetic field.

Adapted from Ref. 2
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Fig. 3: a) Interaction of a comet with the 
Solar wind. The relative motion between 
the incoming Solar wind ions and cometary 
pick-up ions across the Solar wind’s 
magnetic field result in the formation of the 
modified two-stream instability which, in 
turn, can excite waves within the lower-
hybrid frequency range. 

b) Schematic of the experimental set-up. A 
1 kJ, 1.5 ns laser drive at 527 nm with a spot 
size of 200 μm diameter is impacted onto a 
50 μm PVDF (C2H2F2) foil target, producing 
an expanding plasma jet from the back 
surface, as shown in the overlaid image of 
the 550–800 nm optical emission of the 
plasma. A 12 mm diameter sphere is placed 
15 mm from the target foil. The sphere is 
either a dipole magnetised neodymium 
sphere with an approximately 7 kG surface 
field or a non-magnetised soda glass sphere 
of the same diameter. An X-ray spectrometer 
spatially resolves along the laser axis with an 
RbAP crystal and spectrally resolves within 
the region from 630 to 770 eV.

Adapted from Ref. 5
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MAGNETIC PINWHEELS
HARNESSING THE POWER OF TOPOLOGY FOR FUTURE IT COMPONENTS

In spite of its extraordinary success 
in fuelling the IT revolution, silicon 
(CMOS) technology is intrinsically 
not energy-efficient. The heat flux 
generated by today's microprocessors 
is comparable to that on the Sun's 
surface, and their clock speeds have 
stopped growing a decade ago to prevent 
complete meltdown. At the core of 
the problem is the fact that CMOS 
information processing relies on the 
movement of electrical charge, which is 
associated with Joule heating. Although 
its commercial success appears to be 
unstoppable, power-hungry CMOS 
will eventually be doomed, and IT 
companies are actively scouting for 
new energy-efficient technologies to 
replace it, with a nominal target of 
1 attojoule/operation. We know for 
a fact that this ought to be possible 
– after all, the human brain uses up 
approximately 1.5 attojoule/operation, 
and the ultimate physical limit (dictated 
by the so-called Landauer principle) 
is ~0.003 attojoule/operation at room 
temperature. However, we would have 
to improve by a factor of 1,000,000 
with respect to current devices to reach 
this target.

SPINTRONICS

Several novel technologies are currently 
being investigated to address this crucial 
issue. One of the front runners among 
these ‘beyond-CMOS’ technologies 
is spintronics, which relies on spins 
rather than charges to transfer and 
process information. However, much 
of the energy efficiency of spintronics 
is lost if spin flipping – the elementary 
spintronic operation – must in itself be 
performed by electrical currents. For 
this reason, voltage control of magnetic 
components is widely considered to be 
the key to large-scale commercialisation 
of spintronics. The field of oxide 
electronics emerges precisely from the 
consideration that oxides can display 
a multitude of intriguing multi-
functional properties in their insulating 
states. Moreover, oxides are already 
integrated with CMOS technologies, 
for example as ferroelectrics and 
high-κ dielectrics, are generally very 

stable and are compatible with other 
spintronic components to form complex 
architectures. In particular, insulating 
oxides of magnetic transition metals 
such as iron, cobalt, manganese etc, 
have many of the required properties 
to achieve voltage control of spins, since 
the charge, orbital and magnetic states 
of the metal ions are intertwined. This 
can be further enhanced by exploiting 
the power of topology – perhaps the 
only true Kuhnian paradigm shift in 
condensed matter physics since the 
1950s. It is well known that ordinary 
magnetic ‘bits’ are thermally unstable 
when very small in size, but this can 
be overcome, quite literally, by tying 
the spins into ‘magnetic knots’. Very 
recently, topological structures such as 
skyrmions, vortices and ‘merons’ (see 
below) have shown enormous potential 
to enhance the performances of both 
spintronics and oxide materials, since 
they can be stable at room temperature 
and above even when very small, and 
can be manipulated at very low energy 
cost.

A MAJOR BREAKTHROUGH

In work recently published in Nature 
Materials [1], Francis Chmiel and an 
international team of collaborators led 
by Professor Paolo G Radaelli (Oxford 
Physics) presents what could be a major 
breakthrough in this field [2]: they 
created, for the first time, small-scale 
hybrid oxide/metal topological magnetic 
objects, consisting of spin vortices in 
antiferromagnetic iron oxide (Fe2O3), 

tightly coupled with spin ‘merons’ in 
ferromagnetic metallic cobalt (Co). 
One particularly appealing feature of 
this system is that it employs cheap and 
readily available materials – Fe2O3 is the 
most abundant constituent of common 
rust! Moreover, the fabrication method 
used by the team was relatively simple, 
raising hopes that it could be deployed 
on a commercial scale in the future.

The journey taken by the Oxford team 
to arrive at their discovery is a good 
illustration of the power of analogies 
and generalisations in physics. Vortices 
are common in nature at all length 
scales, from galaxies (~105 light years), 
through to hurricanes and ordinary sink 
whirlpools, down to sub-micron objects. 
The visual similarity between all these 
objects belies a much deeper topological 
analogy – for example, all vortices ‘swirl’ 
around a one-dimensional singularity 
(a core), regardless of what exactly is 
the swirling field. In the early ‘70s, the 
famous British physicist Tom Kibble 
(23 December 1932 – 2 June 2016) 
discussed in great detail the topology 
of vortices, and also pointed out that 
these structures can often be described 
by an ‘effective’ (or, more precisely, 
phenomenological) theory. Although 
primarily concerned with the formation 
of cosmic strings (thereby providing 
inspiration to countless science fiction 
stories), Kibble’s theory was later applied 
to describe the tiny quantum vortices 
that form in superfluid helium and in 
superconductors. What about magnets 
then? 

A NEW TECHNIQUE TO CREATE 
MAGNETIC VORTICES

Well, as Kibble observed, vortices are 
generally destroyed by long-range 
interactions, so they are extremely 
difficult to stabilise in ordinary magnets. 
The only known method to create 
magnetic vortices is to fabricate tiny 
(sub-micron) magnetic disks – an 
expensive process that is difficult to 
scale up commercially. The Oxford 
group hit on one possible solution: to use 
an antiferromagnet, in which spins are 
exactly compensated at the atomic scale 
and do not generate a long-range field. 
As it turns out, Fe2O3 is almost perfect in 
this respect, because it can be described 
by a phenomenological theory that is 
very close to Kibble’s ‘cosmic strings’ 
theory. However, Fe2O3’s advantage 
comes with a major drawback: vortices 
have no external magnetic signature, 
and are therefore extremely difficult 
to observe. To overcome this issue, the 
team turned to synchrotron radiation, 
and in particular to a technique 
called X-ray photo-electron emission 
microscopy (X-PEEM), which is able to 
resolve magnetic structures as small as 
a few tens of nanometres by measuring 
the X-ray photo-absorption coefficient 
of a material. An added bonus of this 
method is that it is element-specific 
and can measure ferromagnets and 

antiferromagnets independently, 
even when they are stacked on top of 
each other. This led the team to the 
idea of depositing a very thin layer of 
ferromagnetic Co on top of Fe2O3, in a 
sense mimicking a typical spintronic 
device configuration.

WHIRLWINDS IN RUST

The experiments were performed 
using the I06 beamline at the 
Diamond Light Source. Using this 
instrument, Chmiel and colleagues 
developed their own specific version 
of X-PEEM, which reconstructs a 
single spin map by merging patterns 
recorded at many different sample 
orientations. This technique, known 
as vector mapping, takes advantage 
of the anisotropic nature of photo-
absorption induced by a ferromagnetic 
or antiferromagnetic order. The team 
first applied this technique to image the 
antiferromagnetic spin map of the Fe2O3 
layer (Fig. 1) and revealed a network of 
whirling magnetic vortices, hundreds 
of nanometres in size, as well as more 
exotic anti-vortices. Based on Kibble’s 
theory, vortices and anti-vortices can 
annihilate, and the team saw them 
occasionally do so in their experiment 
(perhaps under the influence of the 
X-ray beam), although most of the 
vortex-antivortex network remained 

very stable. Later, the team switched to 
the observation of the Co over-layer. 
What they saw confirmed all their hopes: 
the Fe2O3 had ‘imprinted’ themselves 
onto the adjacent metallic layer, forming 
tiny ferromagnetic vortices/antivortices 
exactly on top of the antiferromagnetic 
counterparts (Fig. 2). 

But – one may ask – what happens at 
the exact centre of the vortex? Once 
again, the power of analogy – helped by 
powerful finite-element simulations – 
provided the answer. The analogy here is 
with the ‘eye of the storm’ in a hurricane: 
whereas throughout the storm the 
wind whirls parallel to the ground, in 
the eye, the flow is downwards towards 
the ground, whence the high pressure 
and clear skies. Likewise, at the centre 
of a ferromagnetic vortex, the spins 
are expected to lift out of the plane 
of the film, forming a topological 
structure known as a meron (Fig. 3). 
Chmiel and co-workers found hints 
of meron cores in their data, although 
the resolution of their measurements 
is not quite sufficient to confirm them 
unambiguously. Indeed, finite-element 
simulations confirmed that merons with 
very small cores (10 nm) should form 
in these conditions. If corroborated by 
higher-resolution data, the existence of 
merons would be extremely exciting; 
a meron ‘core’ would, in effect, act as 
an extremely small memory bit, which 
would be topologically protected against 
thermal fluctuations by the surrounding 
vortex. The team is currently planning a 
new experimental campaign to control 
the density of magnetic vortices and 
to investigate their presence in other 
materials and architectures.

REFERENCES:

[1] F Chmiel et al, Nature Materials volume 17, 
pages 581–585 (2018) 

[2] M Fiebig, Nature Materials volume 17, pages 
567–568 (2018)

Fig. 1: Map of the 
antiferromagnetic 
spins in the Fe2O3 
layer. Colour 
represents the axis of 
the antiferromagnetic 
moments (colour 
bar bottom right). 
The two insets (left 
and right) highlight 
a vortex and anti-
vortex respectively. 
The three colours 
(red, green, blue) 
represent the 
three possible spin 
directions allowed 
by the magnetic 
symmetry of Fe2O3.

Fig. 2: Map of the 
ferromagnetic spins 
of the Co layer. Colour 
and arrows represent 
the direction of 
the ferromagnetic 
moments (colour 
bar bottom right). 
The two insets (left 
and right) highlight 
a vortex and anti-
vortex respectively.

Fig. 3: Artistic 
rendering of a meron. 
A spin meron is 
characterised by a 
swirling of magnetic 
spins, which rise 
out of their plane 
of rotation at the 
meron core. Finite-
element simulations 
indicate that vortices 
observed in the Co 
core are likely to be 
merons. 

Prof Paolo Radaelli 
Condensed Matter Physics

Francis Chmiel 
Condensed Matter Physics
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 Prof Ian Shipsey,  
Head of DepartmentNOTES FROM THE 

HEAD OF PHYSICS

I would like to start my first column by thanking 
my colleagues for selecting me to be Head of 
Physics and to pay tribute to my predecessor for 
the last eight years: John Wheater. 

Under John’s leadership the department has 
followed an upward trajectory. Some of the many 
achievements during that time include: Oxford 
Physics placed first in the UK in the Research 
Excellence Framework exercise in 2014; funding 
for research reaching an all-time high and then 
sustaining that level; achieving national awards 
in recognition of the advancement of gender 
equality – representation, progression and success 
for all across the department; and leading from 
the front... the Beecroft Building project. John 
has achieved all of this and much more by his 
energy, his passion, his commitment, his focus, his 
incredible capacity for hard work and his ability 
to inspire all of us to work with him to enable a 
vision of scientific excellence that will maintain 
Oxford Physics as one of the best places to do 
physics anywhere in the world. 

That vision is crystallised in many activities 
across this great department and in new ones 
just beginning in the Beecroft, which is bringing 
together Oxford theorists and experimentalists in 
closer proximity than ever before. The Beecroft 
will be a launch pad for new ideas and great 
discoveries, by our students, postdocs, scientists 
and faculty together with those who will be drawn 
here to collaborate with us from around the world. 

With the Beecroft Building open, Oxford Physics 
is destined for an even more illustrious future; my 
role is to facilitate this vision. Our people are our 
greatest asset and we will treat them as such. We 
will maintain, enhance and diversify our funding. 
The Department Development Board will be a 
powerful ally. 

The department is embarking on a strategic 
faculty hiring plan, with the short term goal of 
identifying hires for REF2021, and, in the longer 
term, charting a course to 2030. The plan will be 
visionary. It will be scrutinised by an external 
Departmental Science Advisory Board and will 
be updated regularly. 

We will expand and deepen our engagement with 
industry and business, to develop ideas and apply 
them, leading to products that improve the human 
condition. The department’s technical services, 
such as our world-class mechanical workshop, 
are precious resources to enable our scientific 
mission; they will be further developed for the 
benefit of all.

Our graduate students are excellent, but too few, 
limiting our research capacity. Going forward, we 
will shape UKRI programmes that create doctoral 
training grants, and bid successfully for them; 
work with our alumni; and partner with other 
leading universities. 

Our undergraduate programme is a unique 
treasure, which we will nurture. We will continue 
to develop solutions to address access and the 
success of those from under-represented groups 
once here. We will maintain and enhance our 
outstanding outreach programmes, which play 
an important role in access, dissemination, and 
in shaping public opinion towards science and 
the academic enterprise more generally. 

I look forward to keeping you abreast of 
developments in future newsletters.

IAN SHIPSEY... A LIFE IN SCIENCE
I grew up in a block of flats in a very large council 
estate in Walthamstow, East London. My parents had 
very limited resources, but more than compensated 
with their immense support and love for me and my 
sister. I attended the local comprehensive school, and 
was one of three in my year (of 180) to go to university. 
I studied physics at Queen Mary, London followed by 
a PhD in experimental particle physics at Edinburgh. 
During my PhD I worked at CERN on NA31, a rare 
kaon decay experiment designed to find evidence 
for direct CP violation, a subtle difference between 
the properties of matter and anti-matter. We were 
successful and were awarded the EPS Prize in 2005. 

Post PhD, the plan had been to go to Stanford to work 
on the Stanford Linear Collider, however, against the 
advice of my professors, I chose to follow my heart and 
took a post doc at Syracuse University in 1986, where 
the love of my life, Daniela Bortoletto (whom I had met 
when I first arrived at CERN) was studying for her PhD 
on the CLEO experiment. Beauty quark physics was a 
hot topic and, in 1989, I became a professor at Purdue 
University. Unfortunately, at that time I contracted 
acute myelogenous leukemia. A brilliant medical team 
at the Cornell University Medical College in NYC saved 
my life, but a medically necessary dose of ototoxic 
antibiotics destroyed my hearing. However, in 2003 I 
heard Daniela’s voice for the first time in 12 years and 
my daughter’s voice for the first time, thanks to the 
miracle of cochlear implant.

Fortunately, hearing is not a prerequisite to conduct 
research or to teach. Pre-LHC, I had the good fortune 
to elucidate some of the key physics of heavy quarks, 
particularly charm, as leader of the CLEO/CLEO-c 
collaborations at Cornell. I made the most precise 
measurement of four of the nine quark weak force 
couplings in nature, and validated precision Lattice 
Quantum Chromo Dynamics calculations of hadronic 
currents. The impact of CLEO-c is global, enabling 
similar LQCD calculations to be used with confidence 
to interpret beauty quark physics measurements by 
the worldwide community to the present day.

My group became the first in the US to successfully 
develop micro pattern gas detector technology for 
particle tracking in particle physics, and we have built 
silicon detectors for CLEO and CMS at LHC, the latter 
playing a crucial role in the Higgs discovery in 2012. In 
2009, I became co-leader of the LHC Physics Center at 
Fermilab, and in 2012 the Collaboration Board Chair of 
CMS. I was the elected Chair of the Division of Particles 
and Fields of the American Physical Society (2011–14).

I moved to Oxford to head the Particle Physics 
sub-department at the end of 2013. I oversaw the 
development of the Oxford Physics Microstructure 
Detector Facility (OPMD). I joined ATLAS in 2016 
and am studying, with my students and postdocs, 
subtle properties of the Higgs boson. OPMD has now 
become one of the production sites for the ATLAS 
upgrade pixel detector, the location for our studies of 
CCDs for the Large Synoptic Survey Telescope (LSST) 
project, and for sensors that we are developing for 
photon science at FELs. It’s great to be here!

Main image: The Large Hadron Collider at CERN is the world’s largest and most 
powerful particle accelerator. Opposite page top: Prof Ian Shipsey (right) and 
Prof John Wheater. Bottom: Beecroft Building viewed from University Parks. Inset 
images: Clockwise from top left: Prof Ian Shipsey with Prof Daniela Bortoletto and 
Prof Neville Harnew at CERN; Prof Shipsey speaks at an Oxford Physics Alumni event, 
2017; Prof Shipsey with Peter Higgs (middle), emeritus Professor at the University of 
Edinburgh and Nobel Laureate.
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Professor Dame Jocelyn Bell Burnell 
DBE, FRS, a member of the Astrophysics 
group in the Department of Physics 
at Oxford, was chosen by a panel of 
leading scientists to receive the $3m 
(£2.3m) Special Breakthrough Prize in 
fundamental physics.

The Prize was  awarded to Jocelyn Bell 
Burnell for her discovery of pulsars – a 

detection first announced in February 
1968 – and her inspiring scientific 
leadership over the last five decades.

Pulsars are a highly magnetised, rapidly 
spinning form of the super-dense stars 
known as neutron stars. The discovery 
was one of the biggest surprises in the 
history of astronomy, transforming 
neutron stars from science fiction to 
reality in a most dramatic way. Among 
many later consequences, it led to several 
powerful tests of Einstein’s Theory of 
Relativity, and to a new understanding 
of the origin of the heavy elements in 
the universe. Yuri Milner, one of the 
founders of the Breakthrough Prizes, 
said, ‘Professor Bell Burnell thoroughly 
deserves this recognition. Her curiosity, 
diligent observations and rigorous 
analysis revealed some of the most 
interesting and mysterious objects in 
the Universe’.

Previous recipients of the Special Prize 
include Prof Stephen Hawking; seven 
CERN scientists whose leadership led 
to the discovery of the Higgs Boson; 
and the entire LIGO collaboration that 
detected gravitational waves. 

In a remarkable gesture that shows 
her generosity, Jocelyn will donate the 
prize money to the Institute of Physics 
to fund PhD studentships for people 
under-represented in physics. ‘A lot of 
the pulsar story happened because I was 
a minority person and a PhD student,’ 
she said. ‘Increasing diversity in physics 
could lead to all sorts of good things.’

SPECIAL BREAKTHROUGH PRIZE IN FUNDAMENTAL 
PHYSICS AWARDED TO DAME JOCELYN BELL BURNELL 
FOR DISCOVERY OF PULSARS

Oxford University Department of Physics

Oxford Physics is a world-leader in truly pioneering research and 
innovative education in the subject. Our students and researchers work 
collaboratively and across disciplinary boundaries to accelerate our 
knowledge of fundamental science and address major challenges facing 
the world today. 

I wish to support Oxford by giving to: 
  Oxford University Department of Physics teaching fund 
  Another area*

  I’d like to receive information about leaving a gift in my will.

* Please specify

All gifts are processed by the University of Oxford Development Trust Fund (OUDT). If your 
wish is to support a college, OUDT will transfer your gift directly to the relevant college. In  
all other cases, your kind income gift will be held in the specific OUDT broad-purpose fund 
which most closely corresponds to the area you wish to support. Please see overleaf for further 
details.

  Please include my name and donation in University donor listings. 
 

My details
Title 

Surname 

Address

Postcode

Email 

Alumni card number (if applicable)

Communication preferences

We’ll send you updates about your donation via post, including the 
impact you’ve made and any other appeals that may be of interest to 
you. If you’d also like to hear from us via email, please tick below. You 
can opt out at any time.  
 
Yes, I would like to receive emails about:

  The impact of my donation to the Physics Department 
  Fundraising priorities for the Physics Department 

Gift Aid declaration (UK tax-payers only)
I would like the University of Oxford Development Trust Fund to treat
this donation (and any other donations I may make from the date
of this declaration until I notify you otherwise) as a Gift Aid donation. I 
understand that if I pay less Income Tax and/or Capital Gains Tax than 
the amount of Gift Aid claimed on all my donations in that tax year, it 
is my responsibility to pay any difference.

Signature 

Date  

My company will match my gift

  The appropriate form is enclosed.

Make a regular gift by Direct Debit

I would like to make a regular gift of £

each month / quarter / year* (*delete as appropriate) starting on 1st of

Bank or Building Society

Bank or Building Society address

Postcode

Name(s) of account holder(s)

Bank sort code  

Account no.  

Service User Number: 430475

INSTRUCTION TO YOUR BANK OR BUILDING SOCIETY: Please pay Direct Debits to the 
University of Oxford Development Trust from the account detailed in this Instruction subject 
to the safeguards assured by the Direct Debit Guarantee. I understand that this Instruction may 
remain with the University of Oxford Development Trust Fund and, if so, details will be passed 
electronically to my Bank or Building Society.

Signature(s)

Date  

Make a single gift

I would like to make a single gift of £

   I enclose a cheque made payable to  
University of Oxford Development Trust Fund.

  I enclose a Charities Aid Foundation (CAF) voucher. 

  Please debit my       Visa       MasterCard       UK Maestro

Card no 

Expiry date  

Start date (if applicable)         Issue no. (if applicable)  

Name on card

Signature

Date  

You can make a gift online now at 
www.campaign.ox.ac.uk/physics

For office use only

Oxford University Physics Department - UK Giving Form - September 2018

Banks and Building Societies may not accept  
Direct Debit Instructions for some types of account.

University of Oxford Development Office,  
Wellington Square, Oxford, OX1 2JD United Kingdom
T +44 (0)1865 611530  F +44 (0)1865 611531
E enquiries@devoff.ox.ac.uk  www.campaign.ox.ac.uk
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WETTON TELESCOPE NEWS
Once every three years, 
Oxford Astrophysics 
hosts the ‘Wetton 
Workshop’ aimed at 
stimulating interaction 
between different 
sub-disciplines of 
Astrophysics. This year 

the workshop, held in June, was organised by 
Prof Chris Lintott on the topic ‘Planning for 
surprises – data driven discovery in the era of 
large data’. 

The workshop explored how, as astronomical 
datasets grow ever larger, new thinking 
and new tools will be built to ensure we get 
the best from them. It brought together 
researchers from the fields of exo-planet 

detection, cosmology, galaxy evolution, 
the structure of the Milky Way, stellar 
astrophysics and transient astronomy to 
discuss the tools and techniques that will 
enable us to uncover the surprises in modern 
surveys. 

Prof David Hogg (New York University) was 
keynote speaker; he also gave the third 
Wetton Lecture on the subject ‘How do we 
find planets around other stars’. 

This occasion was combined with the 
opening of the radio telescope on the roof 
of the Denys Wilkinson Building. This project, 
led by Dr Angela Taylor, Prof Mike Jones 
and Wetton Scholar Alex Pollack, provides a 
two-telescope interferometer for use with 
undergraduate projects.

‘A lot of the pulsar 
story happened 
because I was a 
minority person 

and a PhD student. 
Increasing diversity 

in physics could 
lead to all sorts of 

good things.’

JOCELYN BELL BURNELL

Above: In recognition of the generous 
funding they provided, the telescope is 
named ‘The Roswitha Wetton Telescope’ and 
joins the 60 cm optical telescope, the ‘Philip 
Wetton Telescope’, on the roof of the Denys 
Wilkinson building.

Left: Prof David Hogg delivering the third 
Wetton Lecture: ‘How do we find planets 
around other stars’.

IMAGE ABOVE LEFT: DAILY HERALD ARCHIVE/SSPL/GETTY IMAGES. SOURCE: HTTP://WWW.ABC.NET.AU/RADIONATIONAL/PROGRAMS/SCIENCEFRICTION/JOCELYN-BELL-1968/10102582

To find out more about the prize:

• www.mpls.ox.ac.uk/news/dame-jocelyn-bell-burnell-awarded-special-breakthrough-prize 
-in-fundamental-physics

• breakthroughprize.org/News/45 

• www.theguardian.com/science/2018/sep/06/jocelyn-bell-burnell 
-british-astrophysicist-overlooked-by-nobels-3m-award-pulsars

Visit www.jb.man.ac.uk/pulsar/Education/Sounds/ to hear the unique sound of pulsars

Left: Jocelyn Bell Burnell at 
the Mullard Radio Astronomy 
Observatory, 1968.

Below: CSIRO Parkes radio telescope, 
which has discovered around half of 
all known pulsars.
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Thank you for supporting the University of Oxford

University of Oxford Development Office
Wellington Square, Oxford, OX1 2JD United Kingdom
T +44 (0)1865 611530  F +44 (0)1865 611531

E enquiries@devoff.ox.ac.uk  www.campaign.ox.ac.uk

Direct Debit Guarantee

•  This Guarantee is offered by all banks and building societies that 
accept instructions to pay Direct Debits.

•  If you request University of Oxford Development Trust (OUDT) to 
collect a payment, confirmation of the amount and date  
will be given to you at the time of the request.

•  If there are any changes to the amount, date or frequency of your 
Direct Debit, OUDT will notify you ten working days in advance of 
your account being debited or as otherwise agreed.

•  If an error is made in the payment of your Direct Debit, by OUDT or 
your bank or building society, you are entitled to a full and immediate 
refund of the amount paid from your bank or building society.

   If you receive a refund you are not entitled to, you must pay it back 
   when OUDT asks you to.

•  You can cancel a Direct Debit at any time by simply contacting your 
bank or building society. Written confirmation may be required. Please 
also notify us.

Gift Aid donations

If you are a UK tax-payer, you can declare that all donations made 
under your declaration should be treated as Gift Aid donations. Doing 
so maximises your gift: currently we can reclaim 25p for every £1 you 
donate at no further cost to you. Please consider a Gift Aid donation 
wherever possible. For details, please see:  
www.campaign.ox.ac.uk/giftaid.

Your declaration covers donations that you may make in the future. 
Please notify the University of Oxford Development Office if you 
change your name or address while the declaration remains in force, 
or if you cease to be a UK tax-payer. You may cancel the declaration 
by notifying the Development Office. The declaration will not apply to 
donations you make on or after the date of cancellation or any specified 
later date. If you are unsure whether your donation qualifies for Gift 
Aid, we will be pleased to advise you. Please contact the Development 
Office at the address below.

Charitable status

Other than gifts for colleges, all income gifts will be held in one of 
the specific broad-purpose funds within OUDT. The gifts will then be 
applied in accordance with the purposes of the relevant broad-purpose 
fund. Details of the broad-purpose funds and their purposes can be 
found at www.admin.ox.ac.uk/trusts/oudt. Gifts to endowment appeals 
will be held in the relevant endowment fund on the terms of the appeal. 
Wishes expressed on this form will not give rise to new trusts or other 
legally binding obligations. Every gift will contribute towards the 
Oxford Thinking Campaign (www.campaign.ox.ac.uk).

The objects of OUDT are to promote, assist and secure the 
advancement of education, learning, teaching, scholarship and 
research at or in connection with the University of Oxford, its colleges 
and societies. The Trust Fund is administered by the University and 
established for a special purpose in connection with the University. It 
is therefore an exempt charity for the purpose of charity legislation. 
As such, it has full charitable status; albeit it is exempt from the 
requirement to register as a charity with the Charity Commission, and 
therefore does not have a Charity reference number.

Privacy notice
 

How we use your data

The personal data you provided on this form will be used by the 
University of Oxford to process your donation in accordance with our 
contractual and legal obligations, and to meet our legitimate interest 
of alumni and supporter engagement, fundraising and stewardship. 
We will use your data to: record information about your giving, 
including any gift agreements, memberships, or correspondence 
relevant to your donation; communicate with you about the impact of 
your donation and other appeals that may be of interest to you; and, 
record information about your willingness and capacity to support our 
charitable objectives.

 

To meet our legitimate interests above, we also store and share your 
data, such as your updated contact details, mailing preferences, and 
preferences regarding the external reporting of your donation. For full 
details of how we collect and process your personal data, see our full 
Privacy Notice.

Who has access to your data?

The data you provide will be shared across the collegiate University 
of Oxford, including its clubs and societies, in accordance with the 
University’s policies and procedures via our shared relationship 
management system. You have the right to object to the processing of 
your personal data at any time. Colleges using our shared relationship 
management system and the University are both “data controllers” of 
your personal data, meaning you can either contact the University or 
your college if you have questions about your data.

We may also need to share your data with third parties supporting 
the processing of your transaction. We will only do this in appropriate 
circumstances, for specified purposes, by secure means, using the 
minimum amount of data necessary, and with the relevant data sharing 
agreements in place. We do not and will not sell your data.

How long we keep your data

We consider our relationship with our alumni, donors and supporters to 
be lifelong and we will retain most of your data indefinitely unless you 
request otherwise.

Your rights

You have the right to opt-out of direct marketing at any time. You also 
have the rights to request access to and correction or erasure of your 
data; to request transfer of your data to another party; or to object to 
the processing of your data or request that such processing is restricted.

The full details of our privacy information, including your rights, are set 
out in our Privacy Notice at www.campaign.ox.ac.uk/data-protection 
or you can request a hard copy from our Database team. If you would 
like to exercise your rights, opt-out, or are dissatisfied with the way 
we have used your information, please contact us at database@devoff.
ox.ac.uk or phone +44 (0)1865 611530. The same email address may 
be used to contact the University’s Data Protection Officer. If you 
remain dissatisfied, you may lodge a complaint with the Information 
Commissioner’s Office at: www.ico.org.uk/concerns/

If you would like an informal conversation about gifts to the  
Department of Physics, please contact Caitlin Tebbit, Senior 

Development Executive, who will be able to provide specific details 
depending on where you live, and your particular interests.  

Tel: +44 (0) 1865 282596 / email: caitlin.tebbit@devoff.ox.ac.uk  
Thank you to all alumni who continuously support us!

www.campaign.ox.ac.uk/physics

Physics_UK Donation Form_Sept 2018.indd   2 16/10/2018   14:53

FORTHCOMING ALUMNI EVENTS
www.physics.ox.ac.uk/events We hold a 
variety of events throughout the year for our 
alumni and their guests. All events take place 
in Oxford, unless otherwise stated. Please visit 
our website regularly for latest updates, full 
details and how to register. Alumni and their 
guests are always welcome and our events are 
free, but registration in advance is mandatory. 
If you have any questions about the events, 
please contact Val Crowder: alumni@physics.
ox.ac.uk. Below is a list of some of the alumni 
events we have planned for the coming 
months. We look forward to seeing you soon. 

THE 17TH HINTZE LECTURE 

31 October Martin Wood Complex  
‘The quantum and the cosmos’ by 
Prof Rocky Kolb. Public lecture, all welcome

‘POLES APART!’ AOPP AT THE ROYAL SOCIETY

9 November Royal Society, London 
Academics will give short talks on 
the subjects, followed by a Q&A 
session, canapés and drinks

Dr Tim Woollings – ‘Should we blame Arctic 
warming for recent extreme weather?’

Dr Hannah Christensen – ‘From 
Greenland with love: forecasting UK 
temperatures months to years ahead’

Dr Andrew Wells – ‘Ice: served two ways’

Prof Peter Read – ‘From pole to pole: polar 
vortices in atmospheres and the laboratory’

MORNING OF THEORETICAL 
PHYSICS: ‘ENTROPY’

17 November Martin Wood 
Complex, Speakers will include 
Prof John Chalker (Head of 
Rudolf Peierls Centre for 
Theoretical Physics), Prof 

Siddharth Parameswaran and Prof Alex 
Schekochihin

PARTICLE PHYSICS CHRISTMAS LECTURE

1 December Martin Wood Complex Guest 
speaker is Prof Mark Thomson, Executive 
Chair of the Science and Technology 
Facilities Council (STFC)

PHYSICS CAROLS

December (Date TBC) St Mary’s 
University Church

SAVE THE DATE! 2019 EVENTS...

ALUMNI WEEKEND IN TOKYO 

22–24 March 2019

NORTH AMERICA ALUMNI EVENTS 

10–13 April 2019 Boston/Washington DC/
Toronto

We are always looking for fun and interesting event ideas for our wonderful community,  
so if you have any suggestions, please get in touch: contact@physics.ox.ac.uk

Physics Alumni Garden Party
Our Alumni Garden Party took place at Mansfield College on a warm, sunny Saturday in late June.  
Prof Dame Jocelyn Bell Burnell, fellow of Mansfield College, was this year’s guest speaker, her talk 
entitled: ‘As others see us’. Prof John Wheater and our new Head of Department, Prof Ian Shipsey, 
introduced the speaker and led the Q&A session that followed the talk.

Tea was served in the College Chapel, which gave visitors a chance to walk through the beautiful 
gardens of the College. Guests had the opportunity to catch up with friends, and make new ones. We are delighted that 
so many of you were able to meet our wonderful speaker, who recently won an outstanding prize. You can read more 
about that on page 10.

PHOTOS © S BEBB/PHYSICS. WATERCOLOUR FLORAL PATTERN © CATHERINE JENNIFER: WWW.CATHERINEJENNIFER.COM
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DEPARTMENT NEWS & EVENTS

World wide web pioneer Sir Tim Berners-Lee and donor Adrian Beecroft 
joined the Chancellor, Lord Patten of Barnes, and the Vice-Chancellor, 
Professor Louise Richardson, to officially open the new state-of-the-art 
facility located in Oxford University’s science area in Parks Road.

The Beecroft building sits above the deepest basement in Oxford: a 
16-metre-deep complex of high-specification laboratories intended to house 
extremely environmentally sensitive atomic-level experiments that will 
advance the University’s research into areas such as quantum science and 
technology, and probe the fundamental laws of nature. The new laboratories 
are among the very best globally. They can maintain temperature to 
within a tenth of a degree, and reduce the amount of vibration down to 
the width of a few atoms. The Beecroft Building provides space for about 
200 theoretical and experimental physicists, fostering collaborations in 
an exciting and functional environment. The building provides the most 
technically advanced facilities and a modern working environment that 
will transform the way Oxford University’s Department of Physics works.

 OFFICIAL OPENING OF THE 

BEECROFT 
BUILDING
 17 September 2018
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 OXFORD JOINS IBM QUANTUM 
COMPUTING NETWORK
Prof John Wheater and Prof Ian Walmsley welcomed 
executives from IBM to celebrate Oxford joining 
the IBM quantum computing network. The exhibit 
included a model of IBM's 50 qubit superconducting 
quantum computer.
PHOTOS © J CAIRNS/PHYSICS

 THE HENRY MOSELEY SOCIETY
On 22 September, members of the Society and 
guests attended an event where Prof Russell Egdell 
talked about recent findings for his latest book ‘For 
Science, King & Country’. We were honoured to 
receive, among the guests, the great-great nephew 
of Henry Moseley himself! 
PHOTOS © J CAIRNS/PHYSICS

 THE SEARCH FOR LIFE BEYOND EARTH
We were fully booked for the public lecture by 
Dr James Green, Chief Scientist at NASA. This was 
the inaugural joint lecture between the Physics 
Department and the Worshipful Company of 
Scientific Instrument Makers.

 ALUMNI WEEKEND: MEETING MINDS
On 14–15 September 2018, Oxford Physics hosted 
the Alumni weekend. Guests had the opportunity 
to visit the radio (p. 10) and optical telescopes and 
listen to relevant talks by researchers. On Saturday, 
Prof Ian Shipsey gave a talk followed by a visit to the 
Beecroft Building.
PHOTOS © STUART BEBB / PHYSICS

 STAFF & STUDENTS BBQ
Our fun annual event held at the University Parks 
every June. A chance to share a lovely afternoon 
with colleagues, family and friends.

SOUTHBANK ALUMNI EVENT
One of our alumni kindly opened the doors of 
his home to share fantastic views of London. Prof 
Wheater shared a few words and thanked everyone 
for their support. It was great to see so many young 
alumni attending.

MORNING OF THEORETICAL PHYSICS
On 30 June, to mark the completion of the Beecroft 
Building, members of the Rudolf Peierls Centre for 
Theoretical Physics and members of the Quantum 
Information Technology hub (NQIT) joined forces 
in an event titled ‘Quantum Amplitudes, Classical 
Ignorance & Quantum Information Processing’. 
Guests had the chance to visit the Beecroft Building 
before the Garden Party.

9
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STARGAZING+
AT O'HANLON HOUSE

MAKING PHYSICS  
ACCESSIBLE FOR ALL
Oxford Physics has a series of highly active outreach programmes, reaching more than 200,000 people 
in the last five years. Activities are delivered by staff and students across the department and include 
research talks, workshops, shows, festival stalls, tours and competitions. Our outreach work is 
focused in four main areas: 

INCREASING ACCESS 
TO OXORD

ENGAGING LOCAL 
COMMUNITIES 

INCREASING DIVERSITY 
IN STEM 

SUPPORTING RESEARCHERS 
IN PUBLIC ENGAGEMENT

PREPARING FOR THE 
PHYSICS APTITUDE TEST
students from 
state schools 
across the UK 

attended our first 
'Preparing for the PAT' 
workshop in June, 
designed to support those 
who might not otherwise 
have help with the more 
challenging physics 
questions in the Physics 
Aptitude Test (PAT). 

I ENJOYED THE 
GROUP WORK AND THE 

STUDY FOCUS SESSIONS AS 
THEY ENCOURAGED ME TO THINK 

THROUGH PROBLEMS 
STEP BY STEP

NOW I FEEL MORE  
CONFIDENT TO TACKLE  

PAT QUESTIONS

90 • TOPICS INCLUDED ‘HOW TO START 
QUESTIONS WELL’ AND ‘HOW TO TURN 
WORDS INTO MATHS’ 

• STUDENT MENTORS FROM PHYSICS, 
ENGINEERING AND MATERIALS SCIENCE 
HELPED PARTICIPANTS TO CONQUER 
DIFFICULT QUESTIONS

• PARTICIPANTS RECEIVED ADDITIONAL 
ONLINE WORK OVER THE SUMMER

• STUDENT MENTORS MARKED WORK AND 
PROVIDED FEEDBACK

• A SECOND SESSION, HELD IN OCTOBER, 
COVERED TOPICS SUCH AS CIRCULAR 
MOTION AND WAVES

‘We hope this support will lead to 
successful applications to Oxford 

this year. In the long term, we 
hope to provide resources for 

teachers, to help them prepare 
their own students for the PAT. We 
have updated the information on 

our website as a direct result of 
running this course.’

DR JENNY BARNES

The course was made possible thanks to the generosity of 
an Oxford alumnus, Dr Tony Hill

We are committed to supporting disadvantaged 
students who have the potential to benefit from 
study in the department. 

We build partnerships with local communities to 
help make our research accessible and enrich the 
life of the city.

We work with children from backgrounds that 
are under-represented within STEM to help raise 
aspirations to study and work in physics.

We work to build capacity for public engagement and 
have received a Vice-Chancellor’s Public Engagement 
with Research Award for our work in this area.

3 SONGS

90,000 
PEOPLE

537 LOCAL 
RESIDENTS

written by

reaching

At three local events this summer, 
researchers Nathan Adams, Dr Neil 

Bowles, and Dr Donal Hill teamed up 
with songwriter, Jonny Berliner and 537 
local residents to create three brand new 
songs based on current physics research 

at the University.

Don’t miss them! 
www.oxfordsparks.ox.ac.uk/writtenbyyou

• Songs cover distant galaxies, planetary 
science and particle physics 

• Young people were introduced to the 
department’s science and research 
through hands-on activities presented by 
researchers

• They were then invited to help Jonny write 
the songs

• The songs were performed at the end 
of the day including at the Cowley Road 
Carnival

• The songs were shared online, credited 
to the residents of Oxford, reaching over 
90,000 people to date 

‘There are now three new, incredibly 
catchy songs about physics research 

that members of the public and 
researchers alike can feel a sense of 

ownership of – and that we can share 
to keep the engagement going.’

DR MICHAELA LIVINGSTONE-BANKS

Project coordinator and Public Engagement Facilitator

COSMIC CANVASES

On 17 May Dr James Matthews, Dr Peter Hatfield, Darsh Kodwani, 
Dr Kathryn Boast and Dr Adam Ingram visited O’Hanlon House, a 
resettlement centre for around 66 homeless people in central Oxford

• The session was included in a programme 
of activities designed to empower clients 
in difficult circumstances

• We brought a giant Lego model of the 
Extremely Large Telescope (ELT), which 
sparked lots of conversations about what 
it is likely to discover

• 20 clients came over to ask questions and 
discuss the demonstrations

‘The idea for the session came about from 
concerns many of us harboured for those 

unfortunate enough to be homeless in Oxford.  
We wanted to make a difference, however small,  

to the homeless community.’ 

DR JAMES MATTHEWS

• AN OPPORTUNITY FOR 
RESEARCHERS TO DISCUSS BEST 
PRACTICE AND LEARN FROM 
OTHERS IN THE DEPARTMENT 

• 72 STAFF MEMBERS TOOK PART

• SESSIONS INCLUDED: STORYTELLING 
SKILLS FOR SCIENTISTS; HANDS-
ON DEMONSTRATIONS FEATURING 
DEPARTMENTAL OUTREACH INITIATIVES;  
TALKS; CELEBRATORY DRINKS & 
NETWORKING 

With special thanks to our dedicated students for their 
contributions to departmental outreach 

SCICOMM WITH  
FAN FICTION:
CREATIVE WRITING 
WITH PHYSICS... 
Engaging new audiences 
through pop culture
This talk, by Dr Sam Henry, was just one of 
the activities at our Outreach Development 
Day on 20 April 2018, designed to help 
researchers get their science out into  
the world.

Two new canvases inspired by space and cosmic rays are 
on display in the foyer of the Physics Teaching Labs 

• Artwork was created by students at Rhoscolin Primary 
School, Wales, with artist Catrin Williams 

• Dr Karen Aplin, Head of Physics Teaching Labs 2009–18, 
was co-investigator and scientific advisor to the project. 
Karen maintains a cosmic ray and meteorological 
station at Snowdon Summit. Her research stimulated 
the children’s ideas for the pieces 

• The project was funded by a Royal Astronomical 
Society grant, which aimed to bring science to the heart 
of the Welsh Eisteddfodau, exposing a new audience to 
the physical sciences 

THE STUDENT MENTOR 
WAS REALLY HELPFUL AND 

APPROACHABLE

For more information:  
www.physics.ox.ac.uk/ 

outreachnews
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HISTORICAL SURVEY/RESEARCH EVOLUTION

Following his maths degree at Oxford he 
continued as a research student working under 
the supervision of Dr K Stevens on the theory 
of paramagnetic resonance in rare earth ethyl 
sulphates. His 1954 papers on the subject included 
an associated one on double space groups, which 
is a classic among applications of group theory 
in solid state physics. Work on (paramagnetic) 
resonance phenomena was then being pursued 
at the Clarendon Laboratory in Oxford by the 
head, Prof Brebis Bleaney, together with Prof 
Abragam (visiting from France). Cooperation 
between the two teams was the first of many 
increasingly close interactions between Roger 
and experimental groups, a characteristic of his 
research career which has been referred to above. 
Also, in the 1950s, he opened up the whole field of 
complex structures, including spiral, helical and 
incommensurate ones, in rare earth compounds, 
going on to the (spin wave) excitations in these 
materials.

One of his first works on disorder was on localised 
magnets in which the magnetic ions are diluted 
with nonmagnetic ones. Papers of R Brout (1959) 
and Elliott (1960) explained the disappearance of 
magnetic order at a universal critical concentration 
as a topological effect known as percolation, 
discovered by the mathematician J M Hammersley 
with S Broadbent in 1957. It is the most famous 
geometric phase transition. A visit by Brooks 
Harris in 1974 resulted in the well known 'Harris 
criterion' for relevance of the disorder in critical 
behaviour of such magnets; and in 1975–76 one 
of Roger's former students, Peter Young, gave with 
the present writer a simple renormalisation group 
treatment of the universal behaviour. 

In 1963 Roger and Rodney Loudon suggested 
Raman scattering as a way to detect spin waves 
and also (with M Thorpe and J Parkinson) 
their interactions. This was later confirmed 
experimentally by Paul Fleury. Still in the 1960s, 
Roger and David Taylor exploited a theoretical 
approach for excitations (eg phonons) in the 
presence of defects. This concept was ideal for 

predicting various properties including those 
observed later by the Clarendon group of Bill 
Hayes. The work developed to the Coherent 
Potential Approximation and, with Jim Krumhansl 
and Paul Leath to a Reviews of Modern Physics 
article that was both one of the longest and one 
of the most often cited papers in that journal. 
The work on excitations in disordered systems, 
particularly dilute magnets, continued very 
successfully with also Bill Buyers, Bernie Nickel, 
David Pepper, and Julia Taguena.

Early in the ’70s, Roger, together with P Pfeuty 
and C Wood started work on the theory of phase 
transitions in hydrogen-bonded ferroelectrics. It 
turned out that these transitions are analogous to 
cooperative Jahn-Teller distortions then being 
seen by Bill Hayes and colleagues. A collaboration, 
also including Peter Young and Ian Saville, 
provided a pseudospin model of Ising type but 
with an additional transverse field. This was the 
first model seen to have a phase transition at zero 
temperature, occurring at a critical value of a 
parameter in the Hamiltonian (here the transverse 
field). This was the paradigm for quantum phase 
transitions, having a critical dimension lowered 
(here, by 1) from that of its finite temperature 
transition. Many of us have worked on it.

A little later, Roger and his student Willi 
Kleppmann worked first with Norman March on 
Wigner crystalisation, and then on the theoretical 
support for an experimental (Raman scattering) 
study by Hayes and colleagues of superionics. 
In superionics, and in metal hydrides, diffusion 
is a property of great interest, and early work 
by Roger and students had treated it in certain 
(single atom and single vacancy) limits. In the 
1980s very substantial progress was made on the 
difficult challenge of the general intermediate case 
by Roger with Kimmo Kaski, Peter Holdsworth 
and Raza Tahir-Kheli, using a variety of methods. 

In the same decade, his last as Wykeham Professor, 
Roger worked on quantum well devices (an 
interest dating back to early consultative work for 
Philips Research Laboratories) and amorphous 
materials (in a productive collaboration with 
Rafael Barrio and Artur Carrico). 

Under his leadership the development of Oxford 
Theoretical Physics initiated by Professor Sir 
Rudolph Peierls continued apace. It was already 
approaching its present size and international 
distinction by the time of arrival of his successor 
(David Sherrington) in the Wykeham Chair. 

OUTSTANDING LATE ROLES AND 
ACCOMPLISHMENTS

The next all-too-few years were no less productive, 
but they concerned his outstanding contributions 
away from research. Already from the ’60s he was 
playing a very active role as Member or Chairman 

of various Councils or Boards, such as those 
mentioned previously, concerned with scientific 
facilities and the Royal Society. As time went on 
he had gone on to become Committee Member or 
Chairman of a wide variety of further Councils or 
Boards, including Chairman of the International 
Council of Scientific Unions, Non-Parliamentary 
member of the Office for Science and Technology, 
Member and Chairman of the Computer Board 
for Universities and Research Councils, Chairman 
of ICSU Press, Blackwell and others. 

Given his start and distinguished development as 
a research scientist of international standing, it is 
astonishing that he could accomplish what appears 
to be comparable success and distinction in the 
roles he played on such bodies, ranging from his 
promotion of important agreements concerning 
computing and electronic publishing, to his 
decisive management of publishing companies. 
All the while, he continued to take an interest in 
the work of younger researchers, and to continue 
to help and advise generally, until a few weeks 
before his untimely death. 

The author of this article, Dr Robin Stinchcombe, first met 
Roger Elliott in 1961 while a post doc at Cornell, and an 
invitation from him the next year started his continuing 
academic career at Oxford.

PROFESSOR SIR ROGER 
ELLIOTT, FRS
Prof Sir Roger Elliott, FRS was a distinguished Oxford Physics alumnus and colleague

Dr Robin Stinchcombe writes…

Sir Roger received his BA in Mathematics in 
1949 and his DPhil in Theoretical Physics in 1952 
(New College). His academic appointments began 
with research fellowships, first at University of 
California at Berkeley, followed by a lectureship 
at University of Reading (1955–57) after which 
he came to St John's as Fellow and Tutor, then 
moving through a succession of promotions 
up to the Wykeham Chair (1974–88). He was a 
Fellow of St John's College and Honorary Fellow 
of New College. He was Senior Proctor, 1969–70, 
the year of the Oxford sit-in. In subsequent years 
he was a Member of Hebdomadal Council, and 
a Delegate of Oxford University Press (OUP). 
Then, after he relinquished the Wykeham Chair 
(of Theoretical Physics) in 1988 he took up the 
position of Secretary to the Delegates and Chief 
Executive with Oxford University Press.

Of his many honours, perhaps the two of 
particular note were the election to a Fellowship 
of the Royal Society in 1974 (he was Physical 
Secretary and Vice President of the Society from 
1984–88), and the award of a knighthood in 1987. 
He also had Honorary degrees at various British 
and overseas institutions, including Honorary 
DScs at the University of Paris, and at Bath and 
Essex Universities. Meanwhile, he took Visiting 
Professorships at various American Universities 
(on sabbatical leave, and to deliver special invited 
lectures) including the University of California at 
Berkeley (1961), University of Illinois, Harvard, 
Yale and University of Southern California. Short 
term research visits also often took him abroad. 
Official overseas visits included ones to Japan, 
India, Turkey, and elsewhere, and in 1979 he 
went on the first visit to China under the new 
exchange agreement between the Royal Society 
and Academia Sinica.

CONTACTS, COLLABORATIONS, CONNECTIONS

From the start, his contacts and collaborations 
mattered crucially to him. He was happy to be 
known as Roger, so that will be used when the 
indefinite 'he' would cause confusion. Among 
senior collaborators were experimentalists whose 
investigations were providing results which were 
both a challenge to theoreticians and a source of 
knowledge of real physical systems. His main aim 
quickly became the marriage of experiment and 

theory, and that can be seen as a characteristic of 
much of his best-known work. This was fostered 
early on by his early interactions with Oxford 
(Clarendon Laboratory) experimentalists and 
his association with research establishments 
and facilities, as we next discuss. Of course, his 
theoretical collaborators, young and old, were also 
crucial in the advancement, and some aspects of 
this will also be briefly mentioned.

CONNECTIONS WITH RESEARCH 
ESTABLISHMENTS AND 
FACILITIES

From an early stage in his career 
he was involved with research 
establishments and facilities, first the 
Royal Radar Research Establishment, 
Malvern, as Consultant; then the Atomic Energy 
Research Establishment (AERE), Harwell 
and the Institute Laue-Langevin in 
Grenoble, and others, as Board or 
Council Member. The latter were 
among the international facilities 
with atomic piles and accelerators 
which would produce the particles 
involved in diffraction and scattering 
investigations of structures and 
excitations. His close association with the 
researchers at Harwell (eg Walter Marshall and 
Ray Lowde) from the late 1950s resulted in many 
influential papers which were key to the rapid 
ensuing advances in condensed matter physics. 
His first research student was co-author with him 
in 1961 in one of the important and most cited 
papers from that period. It was outstandingly 
relevant, and, gave deep understanding through 
its transparent exploration of the interrelation of 
experiment and theory.

STUDENTS AND YOUNG RESEARCHERS

Prospective research students all wanted him as 
supervisor, so he had the pick of all these brilliant 
young people. They assiduously worked away in 
the area of Oxford Physics they called Elliottville. 
It was evident that he regarded them not as just 
there to do the donkey work, but as ones who 
could quickly become the key to subsequent 
progress. The detailed survey of research which 
follows gives clear evidence that he was right.

Among events he particularly enjoyed (as did 
others of us fortunate enough to be invited) 
were celebratory conferences and occasions (eg 
for birthdays or for various awards), organised 
typically in their countries by his former research 
students (including ones from Mexico, Finland 
and elsewhere) who had obtained senior positions 
back home. He kept close relationships with 

nearly all his many former students, and 
with the excellent young postdoctoral 

researchers who worked with him. 
Some came with funds awarded 
directly to them while others 
were funded from specific grants 
awarded to Roger from a variety 

of international agencies. A number 
of researchers were funded by grants 

(including a rolling grant) resulting from 
proposals Roger submitted (early on with Gillian 

Gehring and the present writer, and later with 
the growing group of senior condensed 

matter theoreticians) to mainly the 
UK and European Science Research 
Councils.

GENERAL NATURE OF HIS 
RESEARCH

His published work includes more than 200 
typically highly-cited papers showing his wide- 
ranging interests in theoretical condensed matter 
physics over a period of about forty years, together 
with a number of solid state/condensed matter 
books, both general and specifically concerning 
his research areas, and others from birthday and 
other celebratory meetings, typically edited by the 
organisers, on topics dear to him. These provide 
excellent perspectives on his work. They show 
the remarkable breadth of his interests, which 
included the broad areas of phase transitions 
(including structural transitions and magnetism), 
and disordered systems. 

Phase transitions concern macroscopic 
cooperative/many body effects, like distortions, 
or magnetism, brought about by interactions 
between microscopic quantities like atomic 
displacements or spins. It is ironic that, as with 
all his work, his work on Disorder is a model of 
clarity and systematic arrangement, with every 
part in the right place.

RESEARCH TOPICS
Sir Roger's research topics include but are 
not limited to: resonance phenomena, 
excitons, crystal field and symmetries, 
raman scattering, random systems, 
magnetism, phase transitions, optical 
spectra in antiferromagnets.

BOOKS
The general theory of space 
and symmetry groups is 
the subject of one of his 
well-known books. Notable 
ones are: 

Solid State Physics (Elliott 
and Gibson)

Magnetic Properties of Rare Earth Metals 
(ed. Elliott)

Atomic Diffusion in Disordered Materials 
(ed. Balkanski and Elliott)

Magnetic Phase Transitions (ed. Ausloos 
and Elliott)

Opposite page: Sir Roger won the prestigious 
Maxwell Medal in 1968 and the Guthrie Medal 
in 1990. Left: AERE, Harwell, 1985.H
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Tell us a little bit about 
your background.

I’m from Cobham in Surrey, a 
small town in the south east of 
England, and I went to school 
in Leatherhead. As a child, my 
passion in physics was focused 

on cosmology, though I developed an interest in 
the more abstract theoretical side after reading 
books by Michio Kaku and Stephen Hawking as 
a teenager. This led me to choose physics as my 
focus at university. I ended up at the University of 
Bristol where I studied for four years, after which 
I worked as a software developer for one year. At 
Bristol I developed a keen interest in coding and I 
decided that I’d like to pursue a PhD that somehow 
combined computing with physics. That brought 
me to the Atmospheric, Oceanic and Planetary 
Physics Department (AOPP) in Oxford.

Can you explain the work that you and your 
group do?

Our group has several research projects, which all 
centre on the predictability of weather and climate. 
I focus on the trade-off between computational 
speed and numerical precision in weather models. 
I’ve found that I can lower the numerical precision 
significantly without affecting the skill of weather 
forecasts. This is possible because the model 
contains inherent uncertainties due to unresolved, 
or inadequately represented, physical processes. 
Lower precision arithmetic is computationally 
cheaper, so this could allow us to push our models 
to higher resolutions, thereby improving their 
forecast skill at no extra cost.

What is the latest trend in weather prediction?

Machine learning has infiltrated many areas of 
science, and atmospheric physics is no exception. 
I think artificial intelligence has real potential 
as a compliment to traditional physics-based 
modelling, especially given the uncertainties 
introduced by unresolved small-scale processes 
like clouds.

A second important trend in computational 
science more generally, including weather 
modelling, is the shift away from traditional 
supercomputers towards heterogeneous clusters of 
different processor types. Our ability to maintain 
the pace of weather forecast skill improvements 
will depend on how well our models adapt to 
this shift. Solving this problem will require a 
generation of scientists highly trained in both 
atmospheric physics and computational science.

Can you share the main positives of being a 
student in the AOPP Department?

AOPP is a small department that punches well 
above its weight in terms of research output and 
funding. In spite of this, it is a very relaxed and 
sociable environment. I have found the postdocs 
of AOPP to be particularly supportive, in both 
work and life matters. I also appreciate how 
you can do as much, or as little, teaching and 
demonstrating as you like, which helps when you 
have deadlines to meet!

What about the benefits of studying at 
Oxford in general?

The Oxford collegiate system is a wonderful 
way to make friends and build a network which 
provides an extra level of support. Funding from 
my college has allowed me to attend conferences 
in Austria, Japan and Finland. Oxford also has 
very convenient access to the countryside – I 
can walk almost entirely through fields from my 
home to my office. This is especially useful in the 
summer when you can cool down by taking a dip 
in the Cherwell.

What other interests do you have besides 
physics?

I enjoy listening to electronic music and studying 
music production more generally. My background 
in physics, mathematics and computing has 
proved surprisingly useful for understanding 
how music is composed and produced. I also like 
studying the history and cultures of East Asia –  
Japan in particular. I was lucky enough to spend 
a summer conducting research at the RIKEN 
Center for Computational Science in Kobe during 
my DPhil. I’d like to help build bridges between 
the British and Japanese research communities, 
and to this end I have been learning Japanese.

What are your plans for the future?

My post-graduation plans are firstly to travel 
and do casual work somewhere for six months 
or so – I may not have this opportunity again! 
Then I would like to take either a postdoctoral or 
industry position where I can conduct research 
using supercomputers. My focus will again likely 
be weather models, though I am open to exploring 
other areas of computational science.

FIVE MINUTES WITH... SAMUEL HATFIELD
DPhil student, Atmospheric, Oceanic and Planetary Physics 

LETTERS 
TO THE EDITOR...
Letters are welcome and should be addressed to newsletter@physics.ox.ac.uk

Above: snapshots of the model Sam has been 
studying, known as OpenIFS.

@s_e_hatfield

 samhatfield.co.uk

Dear Editor,

While always enjoying receiving the department's Newsletter, over quite 
a few years now, one thing particularly caught my attention in this latest, 
spring 2018 edition: the photo of the Clarendon staff in 1962. It didn't take 
my eyes more than two seconds to spot Dirk Ter-Haar (Magdalen) in the 
second row up on the right hand page. 

His wife Christine's sister, Pauline, was married to Revd Ted Butler, a close 
friend of my parents. My family lived in a flat in the vicarage where Revd 
Butler and family had their home during his time as vicar at St Mary's, 
Riverhead, in Kent. The Ter-Haars thus became family friends of my parents 
and myself when they visited.

Because I was being steered through the science streams in my grammar 
school (Sevenoaks School), they must have put their heads together to see if 
I could pass the entrance exam to gain a place at Magdalen. Dirk Ter-Haar, 
or ‘Uncle Dik’ to me at the time, made it plain that I was only going to get 
in on merit! I managed to achieve an ordinary place, in 1964.

My tutor was James Griffiths (later president of the college)... and thank 
goodness he was such a decent and patient fellow. Tutorials in his rooms 
were characterised by his smoking four cigarettes. He had a tall, floor-
standing, black bakelite ashtray with four stubbing-out holes around the 
rim. These acted like a kind of clock face. The stubbing out of the fourth 
cigarette indicated the end of the session after one hour! The fag-ends were 
then dropped down the central column into the base.

Dirk Ter-Haar also gave me a few tutorials, to try to help with some of 
the more challenging maths. We both knew this was never going to work 
(intellects on different orbits), but he was understanding... It evolved into 
an extra class for a small group of us, taken by one of his research students 
(slightly grudgingly, I sensed!). Overall, I think this helped. In the third year, 
and run up to finals, I was advised to concentrate my studies on topics such as 
optics and thermodynamics, with less advanced maths....since when it came 
to Schrodinger's wave equation and vector calculus, I was hopelessly lost.

The highlight of my time at Oxford was studying organ, with a really 
delightful tutor, John Webster, organist and choirmaster at Oriel College. 
I was allowed to practise on the large Magdalen chapel instrument once a 
week, on condition that 'full organ' was prohibited. I built up an extensive 
repertoire of impressive pieces and, although not a church organist at the 
time, played for quite a few friends’ weddings in the ensuing years. 

I did also continue with physics for a while, gaining a Dip Ed, and 
schoolteaching in South Devon at Dartington Hall School during the ‘70s.

Ian Phillips,
BA Natural Philosophy (Physics) 
1964 Magdalen

New appointments
Welcome to our new Head of Department, Professor 
Ian Shipsey, who took over from Professor John 
Wheater in September. Prof Shipsey was previously 
Head of Particle Physics. 

Professor Philip Stier takes over from Professor David 
Marshall as Head of Atmospheric, Oceanic and 
Planetary Physics (AOPP).

Professor Daniela Bortoletto takes over from Professor 
Ian Shipsey as Head of Particle Physics.

Prof James Binney retires after 36 
years at Oxford

Prof James Binney, one of the world’s leading 
theoretical astrophysicists, formally retired 
from the department on 31 March 2018. James 
obtained his DPhil in 1975, under the supervision 
of Dennis Sciama, followed by postdoctoral 
fellowships at Princeton University, the Institute for 
Advanced Study, and a JRF at Magdalen College. 

In 1981 he joined the faculty of Theoretical Physics and became 
a Fellow of Merton College. James is known to generations of 
graduate students as the co-author of the canonical textbook on 
galaxy dynamics, a book that sets out the modern foundations of 
the subject. His own research spans the breadth of astrophysical 
dynamics, from fundamental work on perturbation theory and 
mapping stellar orbits – with application to establish the detailed 
internal states of real galaxies – to the multiscale problem of 
understanding how feedback from black holes and supernovae 
affects the interstellar medium and subsequent galactic evolution. 
He has received numerous awards and accolades, including the  
Institute of Physics’ Maxwell and Dirac medals, the Eddington medal 
from the Royal Astronomical Society, the Brouwer Award of the 
American Astronomical Society, and a Fellowship of the Royal Society. 

A passionate teacher and gifted communicator, James has 
shaped the undergraduate curriculum throughout his time in the 
department and at Merton. Having resigned his Tutorial Fellowship 
in 2008 and continued as Professorial Fellow, he has nevertheless 
continued giving tutorials in College, considering this both a 
duty and a pleasure, and helping educate many generations of 
undergraduates to be fearless in the face of a quantum calculation 
(and also to be fearless under his intellectual scrutiny, which was no 
mean feat). 

He is also an inspiration to his colleagues in the department 
as someone able, with his formidable erudition, sharp physical 
intuition and genuine curiosity about all branches of physics, to 
reach across the divides between ever-more-specialised subfields 
and reaffirm theoretical physics as something that can be practised 
as a unified subject. 
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Do you have a photo from your time in Oxford?  
A story or anecdote that you would like to share? 

The alumni office is 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

Below: The RIKEN Center for Computational 
Science in Kobe, Japan.
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We hope you enjoyed reading this issue of the Physics Department’s Newsletter. To contact the Newsletter editor, Prof Dimitra Rigopoulou, please 
email newsletter@physics.ox.ac.uk. For latest news on developments at the Oxford Physics Department, see www.physics.ox.ac.uk/about-us. To 
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Have you registered on our website?
By registering as an alumnus or friend, you will receive advance 

notice of events and other news, before it is published on the web. 
There is also a short questionnaire, which will enable us to plan 

events and services to your liking. 

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 your company for 
a small or large group…the possibilities are endless. Please get in 

touch for an informal conversation, we’d love to hear from you!

COMINGS, GOINGS & AWARDS...
 COMINGS...

MR LUKE CHEN has taken up a post as Project and Facilities Engineer 
for the thin film cluster tool, within the Condensed Matter Physics 
Group. DR CHAO LIU is Senior Researcher, Astrophysics. DR LEI LIU joins 
the SKA receiver development team as Senior PDRA in Astrophysics. 
DR ALEXANDER LVOVSKY has taken up the post of Associate Professor, 
ALP. DR VIVIEN PARMENTIER joined the AOPP as Associate Professor 
in Physical Climate Science. DR RAJ PATEL has joined the quantum 
photonics research team in ALP.

GOINGS...

DR KAREN APLIN was Head 
of Teaching Laboratories. 
She has moved to the 
University of Bristol to take 
up an academic position. 

MS JOANNA FROST was a Senior Research Facilitator. PROF ULRICH 
HAISCH was a Senior Researcher in Theoretical Physics. DR WILLIAM 
INGRAM was a Researcher in AOPP. DR ALI MASHAYEKHI was a NERC 
Research Fellow in AOPP. He has now moved to Imperial College to take 
up a lectureship.

AWARDS...

PROF IAN WALMSLEY FRS was awarded the Royal Society 
Rumford Medal for his pioneering work in the quantum 
control of light and matter on short timescales.

PROF JOHN CHALKER (Head of Theoretical Physics) has 
been awarded the IoP’s 2018 Dirac Medal and Prize for his 
pioneering and distinctive contributions to condensed 
matter theory, particularly in the quantum Hall effect, and 
to geometrically frustrated magnets.

PROF DIETER JAKSCH (Head of Atomic & Laser Physics) 
has been awarded the IoP’s 2018 Thomas Young Medal and 
Prize for his contributions to theoretical proposals 
enabling the study of non-equilibrium quantum many-
body dynamics with unprecedented microscopic control in 
ultra-cold atoms, and establishing them as a quantum 
technologies platform.

PROF MICHELE CAPPELLARI has been awarded the Luigi 
Tartuafari International Prize for Astronomy 2018 by the 
Lincei Academy for his contributions to research on the 
structure of galaxies using integral field spectroscopy.

HELENA BATES has been selected as one of the 2018 
Amelia Earhart Fellows in aerospace-related sciences and 
engineering. Helena is a second year DPhil student in 
AOPP.

GUY WILKINSON has been elected Fellow of the Royal 
Society. He is an experimental physicist and a founding 
member of the LHCb experiment on the Large Hadron 
Collider at CERN, where he was a Spokesperson between 
2014–2017.

 PROF PHILIP STIER (Head of AOPP) and 
PROF LAURA HERZ (Condensed Matter 
Physics) have received Humboldt Research 
Awards in recognition of lifetime 
achievements.
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