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WELCOME FROM YOUR CEO

In July we submitted the SUPA
Il bid to SFC. The bid was un-
fortunately of an outline tenta-
tive nature as not all Universi-
ties could support it in all de-
tail. The bid was for £65 mil-
lion. The bid has been wel-
comed by senior SFC staff. It
is, of course, a smallish cork
floating on the financial tides
of the Spending Review, Scot-
tish Higher Education aspira-
tions, and Research Council
funding. Although the Re-
search Council funding has
indeed been increased sub-
stantially the message from
EPSRC and STFC is a constant
volume of research while extra
money goes to the Universi-
ties. In other words the cost of
UK University research is in-
creasing substantially; not
always a comfortable strategy.
The next step for SUPA 1l is to
await a meeting of the Princi-
pals which the Edinburgh Prin-
cipal has promised to arrange.

The SUPA Il bid was renormal-
ized, in my head at least, when
the Japanese Government
invited me to sit on their final
decision panel for what they
call “World Premier Institutes”.
Just as in Scotland they are
feeling the tides of global com-
petition. In particular they
want to move their University
system towards the US/UK
model of autonomy and finan-
cial freedom. They had win-
nowed the bids down to 13 for
the panel to see; with 5 win-
ners to be fixed. Each winner
was to receive roughly 160
million US dollars over 10
years. The criteria were: global
level science expertise and
impact, freedom to manage
their affairs unconstrained by
Japanese University regulation
and habit and finally openness
and engagement with the out-
side world. As a theorist | was
amused that one of the win-
ners was a serious attempt to
join particle and astronomy
theory along with a strong en-
gagement with pure mathe-
matics. Two of the other win-

ners were also of great in-
terest given the SUPA PALS
discussions. One of the,
and possibly the, leading
immunology groups in the
world proposed unequivo-
cally that the future of im-
munology would require
great improvement in imag-
ing and diagnostic equip-
ment. Their winning pro-
posal was therefore to join
with physicists in particular
to attain this goal. A second
winner was a proposal to
join a (Stem) Cell group
with  nano-technologists.
Again the challenge was to
engage the nano manipula-
tion technology with the
biology; Lots of overlap with
the SUPA Il PALS discus-
sions. Also lots of competi-
tion for us and undoubtedly
higher levels of ambition!

On a different time scale
my position as President of
ESF takes me into high
level meetings both of the
European Heads of Re-
search Councils
(Eurohorcs) and of various
Commission events. At the
political level the words
“Duplication and Fragmen-
tation” have been accepted
as two problems that need
solving. Duplication is
shorthand for the feeling
that a) we are probably
funding the same science
two or three times across
Europe in different coun-
tries and b) many of the
funded proposals would
have been seen to be infe-
rior if we could only com-
pare them; this rings the
big political bell of “waste
of taxpayers money”. Frag-
mentation describes the
feeling that all the small
European budgets inhibit
decision making a) for fa-
cilities and b) to allow cor-
rect funding for the best
scientists, where correct
means a rate and concen-
tration of funding to com-
pete with the best in the

Professor lan Halliday, SUPA CEO

USA. Both the Commission
and Eurohorcs accept the
arguments but find it very
hard to make things happen.
Nonetheless it is taken as
read that at the decision time
for Framework 8 around
2010, which is soon, the
following discussion will hap-
pen. The European R&D
budget, currently €55 billion
over 7 years, will increase to
€100-150 billion. The ERC
budget will also at least dou-
ble. The money will come
from the agricultural funds.
The big question is then what
will happen to national Sci-
ence budgets. Will they stay
constant or shrink? In my
mind there is a race. Can the
ERC prove it is fit for purpose
with low bureaucracy and
good, trusted, decision mak-
ing or can the national agen-
cies prove they can solve the
“Duplication and Fragmenta-
tion” problem by joint peer
review and good joint deci-
sion making? Can the Euro-
pean Research Area (ERA) be
made to work better?

All three efforts ( SUPA, WPI,
ERA ) are driven by the same
global scientific competition.
The good news is that all the
governments involved accept
this is serious debate. It is
always advantageous to a
political case that extra fund-
ing will be used in an im-
proved system.

ian.halliday@e-halliday.org

www.supa.ac.uk
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EDINBURGH ASTRONOMERS TO MAP THE UNIVERSE WITH THE WORLD'S
MOST POWERFUL CAMERA

Astronomers from the
Institute for Astronomy
at the University of Ed-
inburgh, in conjunction
with several other major
research institutions in
Europe and America,
have signed an agree-
ment with astronomers
at the University of Ha-
waii to use the most
advanced telescope
system ever built for
rapid imaging of the
sky.

The Edinburgh astrono-
mers will exploit a revo-
lutionary new survey
telescope on Haleakala
on the island of Maui,
known as Pan-STARRS
1 (PS1), which is ex-
pected to discover bil-
lions of new stars, gal-
axies and solar system
objects. The PS1 tele-
scope will study the
farthest reaches of the
universe, mapping 'dark
matter' on scales of
1000 Million light years.
PS1 will also survey
nearby space for 'killer
asteroids' and comets
that could collide with
the Earth in the future,

so-called Near-Earth
Objects (NEOs).
Professor John Pea-

cock, of the University
of Edinburgh, described
the plans to use PS1 to
study the large-scale
distribution of galaxies:
"Pan-STARRS will give
us the largest ever
three-dimensional pic-
ture of the universe.
There are huge patterns
in the galaxy distribu-
tion that were gener-
ated in the first instants
of the big bang, so
we're able to look back
in time to the origins of
all structures in the
universe - from galaxies

down to stars and plan-
ets. Working with Pan-
STARRS will put us right
at the forefront of this
research, and the next
few years should be

really exciting."

The universe contains
much more than the visi-
ble galaxies, which are
embedded in 'dark mat-
ter' of an unknown na-
ture. This matter reveals
itself because its gravity
bends light rays, distort-
ing the images of distant
galaxies. Professor Alan
Heavens, of the Univer-
sity of Edinburgh, plans
to use this 'gravitational
lensing' effect to study
the dark matter:
"Gravitational lensing is
expected to be one of the
big growth areas in cos-
mology over the next few
years, and it gives us
unique insights into the
different kinds of energy
in the universe". His col-
league, Dr Andy Taylor,
added: "We've worked
hard on the theory of
gravitational lensing for
the past decade, and it's
wonderful that we will
now get to apply this
method to the best data
in the world".

By monitoring most of
the sky every week, Pan-
STARRS will also become
the world's leading
search for exploding
stars called supernovae.
A supernova is a fantas-
tically energetic explo-
sion at the end of the life
of a very massive star.
They are a billion times
brighter than the sun and
can be seen in the dis-
tant Universe. As Profes-
sor Peacock comments:
"This is just another ex-
ample of the fantastic
science that Pan-STARRS

makes  possi-
ble. It's going to
have a hugelg

impact on every
area of astron-
omy that we @&
study at Edin- [E8
burgh".

Havin g

achieved 'First
Light' in June of
this year, the
PS1 telescope
is fitted with the
world's largest
digital
constructed at
the University of
Hawaii Institute for Astron-
omy in Manoa, under the
leadership of John Tonry.
With a resolution of 1.4
billion pixels, about 300
times as many as a typical
commercial digital unit,
the camera will be used to
capture images generated
by the telescope's mirror,
which measures 1.8 me-

tres in diameter. It
achieved ‘First Light' in
August this year.

Over 200 world-renowned
scientists and their gradu-
ate students have commit-
ted themselves to analys-
ing the unprecedented
flood of data from PS1
over the next three and
half years. Kenneth Cham-
bers, from the University
of Hawaii, who is the Pro-
ject Scientist responsible
for carrying out the PS1
survey, said: "We decided
to recruit a number of top
astronomers to join us in
order to make the best
use of this fantastic instru-
ment."

Rolf Kudritzki, Director of
UH's Institute for Astron-
omy added: "We are de-
lighted to have assembled
a powerful consortium
that includes the Max-
Planck-Institutes for As-

camera, Picture of the ‘First Light’ image - always a semi-
nal moment for a new telescope/instrument -
the first picture of the sky with the world’s largest

tronomy and for Extrater-
restial Physics in Ger-
many, Harvard University,
Johns Hopkins University,
Las Cumbres Observatory
in the USA and Durham,
Edinburgh and Queen's
Universities in the United
Kingdom".

Developed by astrono-
mers at the University of
Hawaii, Pan-STARRS is
the first stage of the
Panoramic Survey Tele-
scope and Rapid Re-
sponse System project,
which is the brainchild of
IfAs Nick Kaiser. The con-
sortium will contribute
about $10M to cover the
cost of operating the tele-
scope in Hawaii, which
has been constructed at a
cost of about $40M. Fur-
ther information on the
project can be found at
http://pan-
starrs.ifa.hawaii.edu/
public/, while the website
for the Institute for Astron-
omy at the University of
Edinburgh can be viewed
at http://www.roe.ac.uk/
ifa

jap@roe.ac.uk;
afh@roe.ac.uk;

ant@roe.ac.uk
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MONOLITHIC OPTICAL TRAP - TOWARDS CREDIT-CARD SIZED BIOMEDICAL

ANALYSIS

The vision of creating “Lab-
on-a-chip” devices has fas-
cinated both researchers
and clinicians for some
time. A family of devices
that would offer the same
biochemical functionality as
arrays of test tubes or ex-
pensive and complicated
machines  operated by
skilled personnel is very

attractive indeed. Lab-on-
a-chip devices simplify
biochemical testing and
allow conducting many
processes that are cur-
rently done in a remote
laboratory at the point of
care. An EPSRC research
grant worth  £850k re-
cently awarded to Profs
Krauss and Dholakia of

Profs Krauss and Dholakia with Dr Cran-McGreehin who pioneered
the device.

BEYOND THE WEB

At the recent BA Festival of
Science in York, Professor
David Britton, who has just
joined the department of
Physics and Astronomy at
the University of Glasgow,
described “The Grid”, a sort
of extra-dimensional inter-
net being developed in
many contexts world-wide.
David’ talk, entitled “The
Grid: A supercomputer in
every lounge?” was from
the perspective of Particle
Physicists; a community
that gave the world the Web
and is now actively prototyp-
ing the Grid. David has
manged GridPP, the project
responsible for deploying
the Grid for High Energy
Physics in the UK, since its
inception, and takes over

the project leadership next
April from Professor Tony
Doyle, also from the Uni-
versity of Glasgow.

But what drives these Par-
ticle Physicists to tackle
computing problems? The
answer lays deep under-
ground near Geneva
where scientists are put-
ting the finishing touches
to the world’s largest ex-
periment. When the 27km
Large Hadron Collider is
turned on next year, it will
smash together hundreds
of millions of particles
every second to recreate
the conditions in the early
universe just after the Big
Bang. But to work out why
particles have mass and
probe deep into the struc-

the University of St.
Andrews will bring this
vision one step closer [+
to reality. Their con- "
cept of an optical trap
made directly in semi-
conductor laser mate-
rial allows for a variety
of optical manipula-
tions to be carried out

directly on-chip, thus The monolithically integrated optical

adding
and optical control.

Specific applications that
will be targeted include
optical flow cytometry for
the identification and
separation of different
types of cells as well as
fluorescence excitation
directly on-chip using GaN-
based material. The con-
cept will also allow the on-
chip combination of opti-
cal trapping with Raman
spectroscopy. Raman
spectroscopy  performed
on cells held in conven-
tional optical traps is a
technique recently pio-

ture of matter, physicists
will have to sift through
the masses of data com-
ing from the LHC’s cathe-
dral-sized detectors. And
it is a lot of data - 15
Petabytes (15 million
billion bytes) each year,
equivalent to a stack of
CDs three times the

height of Mount Everest.

Rather than deal with
these data on expensive
supercomputers, based
at a few sites and in high
demand, LHC will use a
computing ‘Grid’. More
than one hundred thou-
sand processors, spread
across the world at hun-
dreds of institutions, will
let scientists from differ-

functionality trap on your fingertip.

neered by the group in
conjunction with research-
ers in the Bute Medical
School at St. Andrews. The
technique is particularly
promising for the rapid
and accurate diagnosis of
small samples, so realis-
ing it monolithically in a
Lab-on-a-chip format will
lead to the development
of credit-card sized analy-
sis kits for home diagnos-
tics, forensic science and
point-of-care analysis.

tfk@st-and.ac.uk, kdl1@st-
and.ac.uk

ent countries access the
data, analyse it and work
together in international
collaborations. Grid com-
puting has been hailed by
many IT experts as the
next step for the internet.
Whereas a PC using the
web provides information
or access to services,
such as banking or shop-
ping, a PC on the Grid
offers its computing
power and storage. Indi-
vidual scientists using the
Grid won’'t need to know
where the data is held or
which machines are run-

ning their programs.

d.britton@physics.gla.ac.u
K
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NEW LASER-FUSION PROJECT GETS

KELVIN 2007

14 November 2007
University of Glasgow, Kelvin Gallery

{Kelvin 2007: Four lectures celebrating the modern face of Kelvin's

i Legacy 14t November 2007

! Lord Kelvin was a giant of 19 Century Science, his fundamental contribu-
itions to thermal physics, electromagnetism and optics being matched by :
i practical achievements ranging from undersea amplifiers to marine com- :

i passes.

iIn Glasgow, where Kelvin held the chair of Natural Philosophy for over 50
i years, we plan to celebrate the 100t anniversary of his death by inviting four :
 leading scientist to look where the fields Kelvin started are now and where :
i they are going. Sir Michael Berry will talk on vortices in light, Ed Hinds on :
icold atoms, Wilson Sibbett on telecommunications and Denis Weaire on
i Foams and Kelvin's Legacy. The event will be chaired by the current holder :

i of the Kelvin Chair, David Saxon.

%This event will be held in the recently renovated Kelvin Gallery within the
 historic buildings of Glasgow University, adjacent to the Huntarian Gallery :

i and Kelvin Exhibition.

10.15 Arrival and Registration

10.45 Welcome

11.00 Lecture Sir Michael Berry, Dark threads of nothing: vortices in light

i Kelvin's idea that vortices play a central part in fundamental physics has
i recently been reincarnated, as a result of the discovery that the energy in :
i beams of light swirls around lines of perfect darkness. These ‘optical vor- :
itices' have a rich fine structure, and they can be looped, linked and knotted.
i At the deepest level, the dark light of an optical vortex is a window, opening :

to our view the faint glimmering of the quantum vacuum.
£12.00 Buffet Lunch

$13.00 Lecture Ed Hinds, The physics of cold atoms: Kelvin's ideas about the
i connection between temperature, heat and work, led to the absolute tem-
i perature scale, with zero temperature being a state of no motion. Experi- :
i ments on cold atoms now come astonishingly close to zero temperature, but :
i there is an irreducible amount of motion due to quantum mechanics. These :
i quantum fluctuations and their effects on the state of matter would have :
i pleased and interested Lord Kelvin, who considered that all forces have their

¢ origins in motion

14,00 Lecture Wilson Sibbett, From telegraphy to telecommunications:
¢ Among his many contributions to science and technology, Lord Kelvin had a :
i keen interest in improving communications and his research has had far- :
i reaching influences into modern telecommunications. Wilson Sibbett will :
¢ highlight the most relevant of Kelvin's work and make particular reference to :

the work of Kerr who was one of one of Kelvin's research students.
$15.00 Coffee

£ 15.30 Lecture Denis Weaire, Foams and Kelvin's Legacy: The 1994 discov-
iery of an ideal foam structure that surpassed the 1887 conjecture of Kelvin, :
fand is to be the basis for the structure of the prominent "Water Cube" struc- :
i ture at the Beijing Olympics. Weaire will also re-enact the contribution of his :
tillustrious predecessor in Dublin, George Francis Fitzgerald - who spoke at :

i the Kelvin Jubilee
£16.30 Concluding Comments and Close

§If you wish to attend Kelvin 2007, please register on: http://www.iop.org/

§Conferences/Forthcominq Institute_Conferences/KELO7/event 9067.html

Members
of the
laser-
plasma
group at
Strath-
clyde’s
Depart-
ment  of
Physics
a r e
amongst
a ¢
tium of
scientists
from 15
countries, led by the STFC-
Central Laser Facility at the
Rutherford Appleton Labo-
ratory, involved in a new
European project called
HiPER - High Power laser
Energy Research facility.
The principal aim of the
project is to demonstrate
the feasibility of laser driven
fusion as a future energy
source. The facility is also
being designed to investi-
gate a broad range of new
science in extreme condi-

tions.

It is expected that net en-
ergy gain from inertial fu-
sion of deuterion and trit-
ium using a laser will be
demonstrated in the period
2010 to 2012 on the Na-
tional Ignition Facility, USA.
HIiPER, a purely civilian facil-
ity, is designed to move
forwards from this land-
mark demonstration, using
an approach called “fast
Ignition”. Conventional iner-
tial confinement fusion
uses shock waves launched
by lasers/radiation to com-
press a deuterium-tritium
fuel capsule and heat it to
fusion temperatures. The
fast ignition approach sepa-
rates the compression and
heating phases by using an
additional short pulse laser
to produce energetic parti-
cles which deposit their

THE GREEN LIGHT FROM THE EU

ONSOr™ Artist’s impression of the HIPER facility building—
Source www.hiper-laser.org

energy and raise the fuel to
fusion temperatures at a
critical point in the com-
pression phase.

Following positive reviews
from the EC in July 2007,
the preparatory phase pro-
ject is planned to com-
mence in early 2008. This
will prepare the case for a
detailed design and con-
struction phase to start in
2011. The facility is antici-
pated to open towards the
end of the next decade,
dependent on the success
of this preparatory phase.
Negotiations have begun to
establish where the facility
will be located, how the
£500-million project will be
funded and what technical

options to pursue.
Members of the depart-

ment are involved in a
number of aspects of the

project, including laser-
particle acceleration, nu-
clear physics under ex-

treme conditions and the
development of particle
and radiation diagnostics.

For more information visit
the HIiPER website http://
www.hiper-laser.org/ or
contact Paul McKenna
p.mckenna@phys.strath.ac.
uk
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SPINNING SLOWLY IN THE WEB

University of St Andrews as-
tronomers have succeeded
in tracing the magnetic web
that binds newly forming
stars to their surrounding

gas and dust.

The findings will improve
understanding of how stars,
including the Sun, form.

The Scottish scientists were
part of an international team
led by French astronomer
Jean-Francois Donati.

St Andrews researcher Dr
Moira Jardine said, “This is
the first time that we've
been able to map the mag-
netic field of a star that is so
young that it is still forming.
We know that new stars form
in molecular clouds and, as
they collapse they should
spin up - just like an ice-
skater pulling in their arms
to spin. That was the theo-
retical prediction anyway,
but when young stars were
first observed it was found
that they were in fact spin-
ning quite slowly, contrary to
the original prediction. We've
thought for some time now
that this rapid spinning is
prevented by the magnetic
web that links the new star
to the disk of gas and dust
out of which it formed. Now,
for the first time, we've been
able to trace the individual
strands of this web along
which gas drains out of the
disk and onto the star.
These new observations will
help us to understand how
stars like the Sun formed,
and how their surrounding
disks might evolve to form
planets like our own.”

The baby star in question
(V2129 Ophiuchi) is only a
few million years old and is
so young that it is still form-
ing. It is currently shrinking
down to its adult propor-
tions, so although it is about
the same weight as the Sun,
it about 2.5 times its size. It
can be found in the constel-
lation Ophiuchus, but at a

distance of 420 light
years it is about a million
times too faint to be seen

with the naked eye.

The paper is published in
Monthly Notices of the
Royal Astronomical Society.

Page 5

mmj@st-andrews.ac.uk

GLASGOW OBSERVATORY COMPLETES FIRST QUARTER

MILLENNIUM

On August 17, 1757 The
University of Glasgow

opened its first observatory
- also the first in any Scot-
tish University and one of

Acre Road Observatory today

This major anniversary
was celebrated in a vari-
ety of ways including talks
by Dr. D. Clarke (former
Director of Observatories)

and Prof. J.C. Brown
(Astronomer Royal for Scot-
land), and exhibitions by Dr.
Clarke and Mrs. M.l. Morrris
(former Observatory RA), at
the 2007 national "Out of
London' Meeting of the
(amateur) British Astronomi-
cal Association held in
Strathclyde August 31 - Sept
2.

The Observatories have un-
dergone several moves over
the centuries to escape the
worst of the city sky pollution
while remaining accessible
to students and today make
considerable use of radio
facilities established by Dr
Graham Woan (Director) to
enable 24 hour weather-
independent observing.

2010 will see the 250th
anniversary of the first As-
tronomy Regius Chair ap-
pointment - again the first in
Scotland and high on the UK
list - of Alexander Wilson,
discoverer of the
'depression' of sunspots
(Wilson Effect) still widely
discussed, solar activity
physics being a field in
which  Glasgow features
strongly to this day. That
event will be marked by the
hosting in the University
Glasgow of the
(professional) National As-
tronomy Meeting in April
2010

Further details at
http://www.gla.ac.uk/news/
headline 40787 en.html
http://www.astro.gla.ac.uk/
observatory/observ.shtml

http://www.astro.gla.ac.uk/
observatory/history/obs-
hist.shtml

j.brown@physics.gla.ac.uk
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GLASGOW TAGS A EUROPEAN SUCCESS

Earlier this year, the Scots
were popping Champagne
corks at the University of
Mainz in Germany as their
high-energy Photon Tagger
and the 1.5 GeV MAMI C
electron beam came online

for the first time.

The physics performed by the
Tagged Photon A2 Collabora-
tion at MAMI has wide-
ranging impact: studies to
unravel the internal structure
of nucleons, which are the
building blocks of nuclei and
the most strongly bound
complex systems in nature,
are performed alongside ex-
periments of astrophysical
relevance, such as the recent
determination of the neutron
skin of very heavy nuclei. The
high rate energy-tagged pho-
ton beam provided by the
Glasgow Photon Tagging
Spectrometer (Glasgow Tag-
ger) is essential for these
studies. The Glasgow group
is world-leader in providing
this type of instrumentation.

The photon-tagging tech-
nique involves placing a 30
to 50 ym thin (diamond) ra-
diator in the electron beam
provided by MAMI, and then
bending the main electron
beam into a beam dump us-
ing a large dipole magnet.
Some electrons, when pass-
ing through the radiator, will
radiate and lose energy, with
emission of a
bremsstrahlung photon. The
bremsstrahlung photons con-
tinue down the beam line
into our experimental area.
The lower-energy, radiating
electrons are bent further by
the field of the dipole magnet
and impinge on a focal plane
detector system (an array of
fast plastic scintillator ele-
ments). The position of elec-
tron incidence is directly re-
lated to its energy and thus
we can “tag” the energy of
the radiated photon via sim-
ple energy conservation, us-
ing timing coincidence be-
tween the detected electron
and the reaction products

detected around our experi-
mental target to link the pho-
ton beam energy with the
resulting reaction products.

To provide photon tagging
facilities for the energy-
upgraded MAMI C electron
beam, it was necessary to
upgrade the Glasgow Tagger
magnet substantially to dump
the higher energy beam. It
was also decided to take the
opportunity of the full Tagger
dismount to refurbish the
entire focal plane detection
system. This refurbishment
took the form of completely
new custom electronics cards
and new CATCH ADC and TDC
systems and the renewal of
all the scintillators. To effect
the dumping of the higher
energy beam, it was neces-
sary almost to double the Tag-
ger's magnetic field. This was
achieved by narrowing the
Tagger magnet pole gap from
50 mm to 25 mm, and by
adding pole shims to the ex-
isting pole shoes. To cope
with the increased field, an
additional 20 tonnes of iron
were added to the magnet
return yoke.

The upgraded Glasgow Tagger
is now running successfully
and the A2 collaboration are
fully immersed in the second
phase of the Crystal-
Ball@MAMI experimental se-
ries. The high quality photon
beam supplied by the up-
graded Glasgow Tagger is
being used in conjunction
with the Crystal Ball (formerly
of SLAC and Brookhaven Na-
tional Laboratory), the TAPS
BaF2 crystal detector system
and a custom-built Scottish
Particle Identification Detec-
tor. This large acceptance
system, coupled with the high
flux, newly energy upgraded
beam, provides the ideal plat-
form for studies of the second

nucleon resonance region
and experiments involving
two- and three- nucleon

knockout, using linearly polar-
ised photon beams to access

The completely refurbished Glas“gow Tagger focal plane detec-
tion system.

i =
Reinstalling the Glasgow Tagger focal plane detection sys-

tem. The lighter blue parts of the
yoke can be seen.

polarised observables at hith-
erto unachievable energies.
Again, Glasgow is world-
leading in developing the tech-
niques to produce high-energy
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additional magnet return

linearly polarised
beams.

photon

g.rosner@physics.gla.ac.uk

BIOPHYSICS: MOLECULAR DELIVERY

WITH ULTRASOUN

H1299 cell monolayer ex-
posed to 1.00MHz ultra-
sound for 10ms (100% duty
cycle) in the presence of mi-
cro-bubbles and fluorescent
calcein. Those cells exhibit-
ing fluorescence post expo-
sure have experienced
sonopo-ration, that is, ultra-
sound mediated membrane
disrup-tion. (viz Nature Phys-
ics 1, 107 (2005)).

Understanding mechanism

Project funded by EPSRC -
Metrology for Life Sciences
Call.

a.cuschieri@dundee.ac.uk,

may be the key to opening up

p.a.campbell@dundee.ac.uk,

this technique for generic

kdl1@st-andrews.ac.uk, ws@st-

non-invasive surgery and
gene-therapy.

and.ac.uk



SUPA NEWS

MACROSONIC PLASMA REACTOR

Plasma researchers Dr
Hugh Potts & Dr Declan
Diver (Astronomy & Astro-
physics group, Glasgow)
have been investigating
generating extraordinarily
large (macrosonic) pressure
waves in a specially made
dissonant vessel. The blue-
skies research project is
aimed at building an atmos-
pheric pressure plasma re-
actor with a unique prop-
erty: the vessel will be able
to sustain sonically-driven
large pressure contrasts
that can be exploited to
control the ignition of
plasma by a planar elec-
trode assembly at one end
of the vessel. The condi-
tions for gas breakdown are
governed by the Paschen
law, a strong function of the
product of the gas pressure
and the electrode separa-
tion; this new acoustic igni-
tor will be designed to cre-
ate a self-pulsing plasma for
high-pressure  processing.
Recent experimental results
show a factor 2 pressure
contrast in the largest
driven waves - sound this
loud could suspend a per-
son in the air due to the
extreme pressure gradients!
In comparison the threshold
of pain for hearing is about
3000 times lower amplitude
than this.

diver@astro.gla.ac.uk

Two prototype spiral elec-
trode assemblies, used for
acousic driving, showing an
atmospheric plasma in air.

The dissonant vessel that is used for mac-
rosonic wave production, before attach-
ment to driver assembly

Vessel pressune amgituce

Foutier components (multiples of driving freq)

500 1 2000

1500
Diiving frequency /Hz

Characterisation of the dissonant vessel. The
plot shows the excitation of various resonant
modes as the driving frequency is increased at
high amplitude. Structures parallel to the x-axis
are exact multiples of the driving frequency, typi-
cally harmonics caused by the non-linear nature
of the resonance. The curved structures are at
fixed frequncies and represent the mechanical
resonances (sometimes aliased) of the vessel

and driving structure.

2500

Page 7

PHYSICS DRIVEN MULTI-SPECTRAL
IMAGING (OPTICAL + THERMAL)

The unique thermal
imaging endoscope
developed at Dundee,
here shown during

trials in  Ninewells
Hospital. (c) Optical
view [with software

defined region of in-
terest (ROI) (dashed
yellow line in (c))]
showing the electro-
cautery tool during
activation, and the
corresponding  ther-
mal cross-section (b).
(d) is the purely ther-
mal view whereas (e)
shows the optical

overlay of thermal and
optical views.

It is hoped that the avail-
ability of such visual
data will facilitate selec-
tion of appropriate
power levels to reduce
thermal collateral dam-
age during electro-

surgery.

Funded by EPSRC -
Physics for Healthcare
Call

a.cuschieri@dundee.ac.uk,
p.a.campbell@dundee.ac.u

Kk, ws@st-and.ac.uk

MULTI-GEV PHOTONS PRODUCED IN A THIN DIAMOND WAFER
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mond is oriented
correctly, it pro-
duces a linearly
polarised  photon

beam (peaks in Fig.
1, left). The polari-
sation plane of all
the photons is the
“ same, instead of
their being oriented
randomly.

High-precision CLAS goniometer at Jefferson Lab A device called a
in the US (right), and high-energy photons emitted goniometer (Fig. 1,

in the diamond (left)

Shining light on a diamond
causes it to sparkle. A dia-
mond will also sparkle if
struck by a narrow beam of
electrons, such as those pro-
duced by Jefferson Lab's CE-
BAF accelerator in the USA.
When electrons pass through
the diamond, some are di-
verted and emit photons in a
coherent fashion. If the dia-

right) tilts the dia-
mond, much like a jeweller
turning an engagement ring
to admire its sparkle. The go-
niometer is precise to hun-
dredths of a degree. To make
a graph of the diamond’s
alignment, the goniometer
rotated it in a full circle. The
diamond was exposed to
about one second of electron
beam for each of 180 steps.

Photon scattering pattern of a
perfectly aligned diamond when
rotated full circle.

Fig. 2 shows a perfectly
aligned 30 ym thin, 5 mm
wide slice of diamond that
produced up to 2.5 GeV
linearly polarised photons
for hadron physics experi-
ments. It is the Glasgow
Nuclear Physics group that
has been world leading in
developing this technique.
g.rosner@physics.gla.ac.u
K
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It is becoming increasingly
apparent that a meaning-
ful assault on the out-
standing seminal ques-
tions within life science
and medical arenas will
require the development
of innovative Cross-
disciplinary teams in order
to converge on timely and
progressive solutions.
What is also becoming
increasingly apparent is

that a multidisciplinary
approach can lead to
leaps in understanding:

new enabling technologies
can trigger a more funda-
mental understanding of
the biologically relevant
physical processes; leaps
can also result simply
through the fresh ap-
proach given by a different
perspective.

It is now five years since
the Dundee vision in this
regard was first mooted.
Here, it was recognised
that for the University’s life
science research to re-
main world leading, then a
natural progression would
involve more direct col-
laboration with the Univer-
sity’s adjunct disciplines.
Not surprisingly, a role for
physics was deemed
wholly appropriate, though
not only with Dundee’s
resident physics commu-
nity but also with the wider
Scottish breadth of exper-
tise, and especially at the
internationally renowned
neighbouring School of
Physics and Astronomy at
St Andrews. Moreover, it
was recoghised that a
grass-roots injection of
longer-term investment in
the local physics research
base would also be

needed.
These early discussions

have now given rise to a
regeneration of the Divi-
sion of Electronic Engj-
neering and  Physics
(EEP) and the creation of
a sister Division within
the School of Engineer-
ing, Physics and Mathe-
matics, the Institute of
Medical Science and
Technology (in  direct
partnership with the Uni-
versity of St Andrews): a
multi-million pound facil-
ity hosted on the site of
Ninewells Hospital in
Dundee. This institute,
headed up by Prof An-
dreas Melzer (a pioneer
in interventional MRI),
will soon open its doors,
with a remit to strongly
focus on the translation
of physics-driven tech-
nologies into novel clini-
cal diagnostic and thera-
peutic applications.
Though MRI plays a key
role in the new facility,
other imaging modalities
and multi-modal imaging
will play an important
role, especially for intra-
operative guidance.

Joining the permanent
staff of IMSAT this year
are acoustics specialist
Dr Sandy Cochran, previ-
ously of Paisley Univer-
sity, and also RCUK Aca-
demic Fellow Dr Paul
Prentice. Dr Prentice has
a background in combin-
ing acoustic and optical
approaches gained
through previous work at
Dundee (see figure) with
Dr Paul Campbell, who
himself has recently
moved to take up a
Readership in Physics at
Dundee, having previ-
ously spent 5 years work-
ing within the Surgical
Technology group at
Ninewells Hospital.

Photonics is central to
the PALS theme and
Dundee has seen three
new EEP appointments in
this area, starting with Dr
Edik Rafailov, who came

to Dundee in 2005 from
St Andrews to pursue his
research into quantum
dots. In 2007 another
two researchers moved
from St Andrews: Dr Mike
MacDonald, EPSRC Ad-
vanced Research Fellow
in Biophotonics, and Dr
David McGloin, Royal So-
ciety University Research
Fellow in Applied Optical
Manipulation. Another
appointment made re-
cently is Dr Gari Harris,
who adds to the nano-
materials research exper-
tise at Dundee, bolstering
a group which is increas-
ingly interacting with the
life sciences. Importantly,
the research themes at
Dundee are complimen-
tary to those across
SUPA, yet unique opportu-
nities exist due to the new
synergies that are devel-
oping.

Established PALS work in
EEP includes the imple-
mentation of first UK
nanometer scale distance
measurements in  bio-
molecules using pulsed
electron magnetic reso-
nance in a collaboration
between Dr David Nor-
man, CRUK Nucleic Acid
Structure Research
Group, College of Life
Sciences, and Dr David
Keeble (EEP). This work
was carried out under a
RCUK BT award between
St Andrews and Dundee.
After proof of concept
testing using DNA ‘ladder’
molecules the work has
been extended to study
the interaction of DNA
binding proteins and
through a recent BBSRC
grant for the elucidation
of the structure of the
nucleosome, the primary
building block of the chro-
mosome. This work com-
plements the established
time-resolved and single-
molecule FRET capabili-
ties in the Nucleic Acids
Research Group under
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SEVERAL NEW APPOINTMENTS BOOST UNIVERSITY’S VISION FOR ‘PALS’

the leadership of Prof.
David Lilley FRS.

With all these new ap-
pointments it will come
as no surprise that there
is something of a buzz
about physics at Dundee.
This feeling of excite-
ment extends throughout
the disciplines, for exam-
ple Dundee’s need for
physical scientists, ac-
cording to keyhole sur-
gery pioneer Sir Alfred
Cuschieri, who holds an
honorary chair in Medical
Physics in EEP, is as fol-
lows: “Timely material
and real progress in tech-
nologies for healthcare
will only emanate from a
broad range of scientific
expertise, possible only
by close interaction be-
tween life, physical and
medical scientists, which
apart from increasing the
scope for realisation of
novel diagnostic and
therapeutic devices for
improved healthcare, will
also lead to more rapid
and efficient translation
from concept to prod-

”

uct”.

New collaborations are
being built in areas such
as multi-modal imaging/
therapy in surgical oncol-
ogy and laser micro-
surgery in developmental
physiology studies. Man-
aging the wide range of
new opportunities will be
something of a challenge
if the highest impact is to
be attained from the re-
search pursued. Clearly it
will also be some time
before the expansion in
physics at Dundee will
lead to mature PALS col-
laborations, but with
most of the ingredients
now in place, we would
recommend that you
watch this space for fur-
ther news of ground-
breaking new interdisci-
plinary research here at
Dundee.

m.p.macdonald@dundee.
ac.uk
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SUPA NEWS

A hattrick of recent suc-
cesses for the Institute of
Photonics at the University of
Strathclyde has reinforced its
position as a exciting centre
of laser expertise and useful
research.

Dr Stephane Calvez is the IoP
lead in a three year award for
£760,000 from EPSRC as
part of a £3.5M consortium
with Cambridge and led by St
Andrews. The project will de-
velop femtosecond lasers in a
modular format. This allows
lasers built for one applica-
tion to be easily transferred
to another as the uses range
widely from high-speed com-
munications to eye surgery.
The Solid State Laser Devel-
opment team undertake re-
search which will produce
practical improvements to
laser performance, be that in
beam quality, functionality or
cost. Their ‘Low cost, high
performance lasers’ project,
will build on new techniques
possible and components
available which could radi-
cally extend the uptake and
uses of the Ti:Sapphire laser,
currently a versatile but ex-
pensive luxury in the labora-
tory. This £385,000 award
from EPSRC to the IOP has
already attracted significant
interest from industry.

THREE IN A ROW FOR IOP

The ‘Advanced Disk Lasers:
New horizons in solid-state
and semiconductor lasers’
programme is worth a further
£327,000 from EPSRC to the
Institute. Dr Alan Kemp will
lead in this project and his
expertise in thermal model-
ling and management will be
a prominent part of the re-
search. This project brings
together both semiconductor
and solid state laser expertise
from across the loP.

Dr David Burns, who leads the
SSLD team, said ‘These new
projects will bring 3 new post-
doc positions and 4 PhD stu-
dentsand includes contribu-
tions from several teams in
the Instituteof Photonics.’.
Allied to one of the Institute’s
two prestigious Platform
Grants, this portfolio of work
sits alongside DTI, EU and
industrially funded pro-
grammes giving a strategic
blend of academic excellence
and commercial value.

Tim Holt, Chief Executive of
the IOP added ‘This latest
round of good news strength-
ens our research portfolio,
develops our cross-team
working and really delivers on
our vision of strategic and
applied research.’

simon.andrews@strath.ac.uk

COSMIC MAGNETISM AT GLASGOW

Researchers Drs Luis
Teodoro, Declan Diver & Mar-
tin Hendry have been consid-
ering the impact that cosmic
magnetic fields may have on
the early evolution of the uni-
verse, particularly around the
decoupling era. Conventional
approaches often add mag-
netic fields as an after-
thought, almost always using
magnetofluid approaches.
The Glasgow group has taken
a different approach: whilst
fluid models are fine in the
context of slow evolution, the
transition between fluid-
amenable quasi-equilibrium
states can involve timescales
and physics that are beyond
simple magnetofluid treat-
ments, instead requiring a full

electromagnetic, plasma
analysis. The critical physics
here is the loss of charged
particles as the plasma re-
combines to form neutral
atoms at a temperature of
around 0.3eV. This relatively
sudden loss of particle cur-
rent density has a significant
consequence for the ambi-
ent magnetic field in the
Universe: electromagnetism
will attempt to maintain the
total current density by in-
ducing a displacement cur-
rent contribution, just as
cutting the current on an
inductive circuit will induce a
large back electromotive
force (emf).

diver@astro.gla.ac.uk
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APPROACHING THE DARK SIDE OF THE

UNIVERSE

A team led
by Prof Jim
Hough in]
Glasgow,
working
with Dr N
Lockerbie
at  Strath-
clyde has
b e e nfy
awarded
£7.6M from
STFC to
underpin its
leading re-
search in
the quest to observe the Uni-
verse in the medium of gravi-
tational waves.

Glasgow researchers have
been working with colleagues
in the UK, Germany and an
array of international col-
leagues in the US and Europe
to operate the worldwide net-
work of gravitational wave
detectors, seeking to detect
the first of these tantalising
signals from a range of astro-

physical sources.

The 6 strong academic team
in Glasgow University is being
joined by Dr Giles Hammond,
recently appointed to an
RCUK Fellowship to further

strengthen this growing field.

The last year has seen excit-
ing developments in the
search for gravitational
waves with results of astro-
physical significance being
produced by the LIGO/GEQ/
Virgo detector network. Re-
cent searches led by re-
searchers in Glasgow for
gravitational wave signals
from the pulsar in the Crab
Nebula, clearly show that less
than 10% of the energy asso-
ciated with its spin-down can
be due to gravitational radia-
tion thus making a fundamen-
tal jump in understanding of
the Crab’s radiation balance.

Following the recent and long-
est science data taking run
which ends on 30 September
2007 both the US LIGO and

Aerial view of LIGO Observatory, Hanford, Washington
State

European Virgo systems will
undergo intermediate up-
grades while the UK-German
GEO detector will maintain an
‘Astrowatch’ for gravitational
wave signals operating along
with the low temperature bar
detectors Auriga and Nautilus
in Italy.

Research is now gaining pace
at Glasgow and Strathclyde for
the major rebuild of the LIGO
system (AdLIGO) which com-
mences at the detector sites in
2010, and with which compact
binary coalescence sources
are essentially guaranteed to
b e observed.
There are exciting develop-
ments afoot in Europe also
where ‘third generation detec-
tors’ such as the planned Ein-
stein Gravitational Telescope
(ET) are being proposed with
Glasgow playing a leading part
in a newly funded FP 7 design
study for the Einstein Tele-
scope.

Recent good news for the pro-
posed ESA-NASA space-based
gravitational wave detector
‘LISA’ has come with the publi-
cation of a report from the US
‘Beyond Einstein Program Advi-
sory Committee’ recommend-
ing LISA be the ‘flagship mis-
sion’ for the US Beyond Ein-
stein program, with a mission
to study dark energy flying just
prior to it.

s.rowan@physics.gla.ac.uk




SUPA NEWS

SUPA ASTRONOMERS
SOLAR PLANETS

In May 2007 more than 50
astronomers, from 21 dif-
ferent countries, gathered
on the Isle of Skye for a two-
week Advanced Study Insti-
tute entitled "Extra-solar
planets: the detection, for-
mation, evolution and dy-
namics of planetary sys-
tems". The summer school,
which received generous
support from the SUPA
Graduate School Summer
Schools Programme, was
the 62nd in the series of
Scottish Universities Sum-
mer Schools in Physics and
the latest in the "Cortina"
series of Advanced Study
Institutes in astrodynamics.
The principal organisers
were Prof. Bonnie Steves
(Glasgow Caledonian Uni-
versity, Director), Prof. An-
drew Collier Cameron (St
Andrews University) and Dr.
Martin Hendry (University of
Glasgow). The summer
school aimed to bring to-
gether young astronomers
from a diverse range of
fields relevant to the study

We are delighted to announce
the appointment of Professor
Séamus Davis of Cornell Uni-
versity to a SUPA Distin-
guished Research Professor-
ship at the University of St.
Andrews. Professor Davis is a
distinguished low tempera-
ture and condensed matter
physicist, and was a co-
recipient of the 2005 Fritz
London Memorial Prize.

This 20% appointment signals
the beginning of what we
hope will be a long research
collaboration between Cornell
and SUPA, and will involve
joint work between Davis's
group and SUPA condensed
matter physics groups, nota-
bly those of Professor Andy
Mackenzie and Drs Santiago
Grigera and Felix Baumberger
of St Andrews and Professor
Andrew Huxley of Edinburgh.
Davis comments 'l am excited
about the great potential of
this collaboration. Combining
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HOST INTERNATIONAL SUMMER SCHOOL ON EXTRA-

of extra-solar planetary sys-
tems. The core programme
consisted of lectures by in-
ternationally leading ex-
perts, supplemented by
workshops and informal
discussion sessions. The
programme was designed to
enable the exchange of new
ideas across these fields, to
improve our understanding
of our own solar system and
its place in the diverse range
of planetary systems discov-
ered so far. As well as re-
viewing comprehensively its
current status, the lectures
explored future directions
for exo-planetary research,
including proposed space
missions and observing fa-
cilities which will lead the
quest to find Earth-type plan-
ets in the habitable zones of

solar-type stars.

The summer school was
held in Sabhal Mor Ostaig,
Scotland’s only Gaelic Col-
lege, set amidst breathtak-
ing mountain and coastal
scenery on the southwestern
tip of the Isle of Skye. Al-

SUPA DISTINGUISHED APPOINTMENT

SUPA and Cornell expertise in
this way opens avenues of
science that neither of us
could explore in isolation.
Before formalizing our col-
laboration with this appoint-
ment, we performed a full
year's feasibility study involv-
ing personnel interchange
and transatlantic group meet-
ings, and it has worked so
well that | am full of optimism
for the future.'

Mackenzie, the leader of
SUPA's Condensed Matter
and Materials Physics Theme,
adds that 'Seamus Davis is a
brilliant and inspirational sci-
entist who has received offers
from all over the world. That
he chose to accept this one is
testimony to the benefits of
setting up an alliance like
SUPA. We are all looking for-
ward immensely to working
with him to set up something
pretty special.'

apm9@st-andrews.ac.uk

Participants at the Skye exo-planets summer school, silhouetted
against the stunning mountain panorama of Lochaber, enjoying a
glass of wine before the closing gala dinner.

though the lectures were ex-
clusively in English, the par-
ticipants enjoyed a very active
social programme which in-
cluded a workshop in Gaelic
folk singing and a multilingual
concert of songs and poetry
from their home countries.
The unexpected bonus of
some very sunny weather,
combined with Skye’s north-

ern latitude, also sustained
games of Ultimate Frisbee
late into the evening! All of
this helped to make the sum-
mer school a tremendous suc-
cess and a very effective
showcase for Scottish physics
- and the Scottish natural
landscape - to the interna-
tional scientific community.

martin@astro.gla.ac.uk

WHEN COLLOIDS FLOW LIKE SAND

Pastes, concentrated colloi-
dal suspensions with nearly
as much solid content as
random packing would allow,
are immensely important in
many industrial processes,
ranging from ceramics to
pharmaceutical production.
Understanding the deforma-
tion and flow, or rheology, of
pastes is therefore a key
problem in process engineer-
ing. According to conven-
tional understanding, a paste
behaves as a 'yield stress
fluid', showing solid-like be-
havior at low applied
stresses, but becoming fluid-
like beyond a critical, yield
stress. We have studied the
pressure-driven flow of a well
characterized 'model' paste,
consisting of micron-sized

Perspex (plastic) spheres
stabilized by short surface-
grafted ‘'hairs', down a

twenty-particle-diameters
wide capillary of square cross
section using ultra-fast laser-
scanning confocal micros-
copy. By following the motion
of individual particles, we are

able to show that the average
flow does not follow what con-
ventional rheology predicts for
a yield-stress fluid. Instead, we
observed features similar to
those previously found for the
gravity-driven flow of dry grains
down a chute. Apparently, at
these high solid contents, it is
the friction between particles
that dominates paste rheol-
ogy, so that as far as average
flow down a pipe is concerned,
a wet paste seems to behave
like dry sand. Importantly, we
were able to extend a mathe-
matical model previously de-
veloped to account for granu-
lar chute flow to fit our obser-
vations. Our findings necessi-
tate a fundamental rethink in
the rheology of an entire class
of important industrial materi-
als, and demonstrate the
power of modern optical mi-
croscopy in the study of 'soft
matter'. The use of this meth-
odology is likely to yield a host
of other important findings in

the near future.

L.Isa@sms.ed.ac.uk




ADAPTIVE

SUPA NEWS

By a remarkabe coinci-
dence a virtually identical
picture, taken in Norway
by Terje O. Nordvik, was
selected and issued by
NASA as the Sept 12 As-
tronomy Picture of the
Day. See http://
antwrp.gsfc.nasa.gov/
apod/ap070912.html
with the NASA caption -
Have you ever seen six
rainbows at once? They
are not only rare to see --
they are a puzzle to under-
stand [especially] the in-
termediate rainbow, be-

tween the two. This rain- The multiple rainbow image was taken in

MULTIPLE RAINBOW OPTICS PUZZLE

bow is likely caused by Broadford, Skye onJuly 21 2007 by

sunlight that has first re- Dr.M.I. Brown, wife of Prof J.C. Brown of

flected off the lake before Glasgow Physics & Astronomy

striking the distant rain-
drops that is [sic] reflect-
ing sunlight back toward
the observer.

Dr Amanda Wright has re-
cently been awarded a Royal
Academy of Engineering/
EPSRC Research Fellowship
in Adaptive Microscopy.

After completing her PhD in
Force Measurement of an
Optical Trap at the University
of Manchester, Amanda took
the road north to join the
Institute of Photonics in Feb-
ruary 2004. Since then she
has been promoted to Asso-
ciate Team Leader in Prof.
John Girkin’s Applications
Team.

Over the next five years,
Amanda will be building on
the team’s work in adaptive
optics and in advanced mi-
croscopy techniques. Her
objectives include investigat-
ing equivalents to the ‘guide
star’ technique used in as-
tronomy where much of the
early work in adaptive optics
originated. Ultimately, she
expects to bring together a
range of techniques to dem-
onstrate active aberration
correction in a combined
imaging and particle manipu-
lation system.

Amanda said ‘This technol-

MICROSCOPY -
PHOTONICS GAINS THIRD FELLOWSHIP

Comments/alternate theo-
ries to john@astro.gla.ac.uk

INSTITUTE OF

ogy will be developed with
the primary aim of improving
image quality and resolution
when imaging at depth into
biological samples. So it will
directly benefit biologists and
life scientists who wish to
make 3D images of biological
media and monitor biological
processes that occur below
the surface of a sample. It
will be very important in this
project to involve multidisci-
plinary collaboration with
biologists and life scientists.’

The Chief Executive of the
IOP, Tim Holt added ‘This
award is a real testament to
Amanda’s hard work and
successes in the last three
years and it is great to have
her further potential recog-
nised in this way. Her work
also fits well with the Insti-
tute’s remit of conducting
commercially oriented re-
search.’

Amanda joins Dr Jennifer
Hastie and Dr Alan Kemp as
holders of Fellowships at the
Institute.

simon.andrews@strath.ac.uk
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OUR MAN AT ORSAY

Martin Evans from Edin-
burgh has been awarded a
3 month CNRS Visiting Pro-
fessorship to visit the Labo-
ratoire de Physique Theori-
que et Modeles Statistique
at Orsay, France.

Martin Evans has been
Reader in the School of
Physics, University of Edin-
burgh since 2002. He com-
pleted his PhD in Edinburgh
in 1990 then embarked on
postdoctoral reseach in
France at CEA, Saclay and
Ecole Normale Superieure,
Paris before returning to the
U.K to Theoretical Physics,
Oxford with a Royal Society
University Research Fellow-
ship. He was appointed Lec-
turer in Edinburgh in 1995.

His research has been in
the broad area of statistical
physics and its application
to complex systems. Statis-
tical Physics is the method-
ology by which one analyses
the emergent properties of
systems with very many
microscopic  constituents.
The field originated in the
nineteenth century to de-
scribe classical gases, and
developed hand in hand
with quantum mechanics in
the twentieth century. To-
day the field continues to
develop to describe diverse
systems of many constitu-
ents. For example in his
thesis Dr Evans was inter-
ested in investigating how
connected networks of neu-
rons could form a structure
within which patterns might
be stored and recalled. As
a postdoctoral researcher
he contributed to the analy-
sis of disordered systems
and the related field of opti-
misation problems such as
the problem of finding the
optimal path in a random
environment. Over last dec-
ade his research has fo-
cused on non-equilibrium
systems, a general theory of
which is a central challenge
for statistical physicists.

A particular emphasis of his

research has been on the
analytical solution of sim-
ple systems of interacting
particles. With co-workers
he has obtained exact
solutions of fundamental
mathematical models
models known as exclu-
sion processes and zero-
range processes. These
are used as basic models
for the study of complex
non-equilibrium  systems
such as traffic flow and
granular clustering and
biophysical transport proc-
esses. He has been
awarded a CNRS Visiting
Professorship ~Mecanique
statistique de systemes
hors d'equilibre' for 2007-
8 to be held at Laboratoire
de Physique Theorique et
Modeles Statistiques, Uni-
versite Paris-Sud, France
to continue this research.
In particular the research
will build on recent break-
throughs made in collabo-
ration with Professor S. N.
Majumdar on the theory of
real space condensation
in non-equilibrium systems
S. N. Majumdar, M.R. Ev-
ans, R.K.P. Zia {\it The
Nature of the Condensate
in Mass Transport Models}
Phys. Rev. Lett {\bf 94}

180601 (2005) (9) and

M. R. Evans, T. Hanney, S.
N. Majumdar {\em Interac-
tion-driven real-space con-
densation } Phys. Rev.
Lett. {\bf 97} 010602

(2006) (2).

The Laboratoire de Phy-
sique Theorique et Mode-
les Statistiques, Universite
Paris-Sud is a major inter-
national centre for statisti-
cal mechanics and its ap-
plications, housing around
25 researchers in the
field. Universite Paris-Sud
is also the home of 2006
Fields medallist, Wendelin
Werner and 2007 Nobel
Laureate in Physics, Albert
Fert.

martin@ph.ed.ac.uk
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Glasgow Astronomy & Astro-
physics researchers Dr Hugh
Potts and Dr Declan Diver
have developed an exception-
ally noise resistant method for
accurate and automatic identi-
fication of the large scale con-
vection (supergranular) cell
boundaries from velocity
measurements (Potts and
Diver, Solar physics 2007,
accepted). Using these tech-
niques we can identify certain
basic properties of super-
granulation cells, such as their
characteristic sizes, the flow
speeds within cells and their
dependence on cell areas at
exceptionally high resolution.
We can also show in detail the
evolution of supergranular
cells over their lifetime, includ-
ing observations of emerging,
splitting and coalescing cells.
A key result of our analysis of
cell internal velocities is that
supergranules appear to be
scale-independent in this re-

After the Big Bang and billions
years of evolution, the uni-
verse has provided us around
200 nuclei. These nuclei con-
sist of the so-called beta-
stability line in the nuclear
chart. Based on the informa-
tion from these nuclei, nuclear
theory is established to under-
stand the nuclear structure.
With more than 2000 nuclei
produced by the nuclear physi-
cists in the Laboratory and
around 6000 more expected
to be produced in the facilities
in operation or under construc-
tion in China, Europe, Japan
and US, the conventional nu-
clear theory meet serious chal-
lenge. For example, the discov-
ery of neutron halo in 11Li
leads to the reexamination of
the so-called incompressible
assumption widely used in the
nuclear collective model. The
disappearance and appear-
ance of the magic number will
leads to the reexamination of
the shell model and also the
path of the the nucleosynthe-
sis in Universe.

In order to understand the

spect.

Developing this work further,
we have looked at the inter-
action of the solar surface
flows with the magnetic field
that permeates the photo-
sphere, and have identified a
new heating mechanism for
the solar atmosphere (Potts,
Khan and Diver, Solar Phys-
ics DO0I:10.1007/s11207-
007-9021-7). Small mag-
netic structures are observed
to be entrained with the pho-
tospheric flows, and where
such flows converge these
structures are compressed
and drawn beneath the pho-
tosphere. This process trans-
fers energy from the hydrody-
namic regime of the photo-
sphere to the plasma that is
trapped in the magnetic
structures, heating it, and
causing observed bursts of X-
ray emission.

diver@astro.gla.ac.uk

UNDERSTANDING THE STRUCTURE OF THE EXOTIC NU-
CLEI AND THE NUCLEOSYNTHESIS IN UNIVERSE

structure of the neutron halo
in 11Li, the proper treatment
of the resonance and the
bound states on the same
footing and the coupling be-
tween them is both challeng-
ing and exciting, in particular,
if the nucleus adopts non-
spherical shape. Jie Meng
and his collaborators are the
pioneers in predicting chiral-
ity in the atomic nucleus,
giant halos in medium mass
neutron rich nucleus, and
magnetic rotation. He is cur-
rently theoretically exploring
the deformation effects in
halo nucleus, proton and
neutron radioactivity in exotic
nuclei, as well as the impact
of the exotic nuclear struc-
ture on the astrophysical
process.

Jie Meng, Peking University,
SUPA Distinguished Visitor to
UoE

While visiting Scotland Prof
Meng has given three lec-
tures on his current research

mengj@pku.edu.cn

SOLAR SURFACE FLOWS AND MAGNETIC INTERACTIONS
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The evolution of selected supergranular cells over a 31
hour period. The four colums show representative proc-
esses of creation, evolution, destruction and merging of

cells.

THE PLANETS SUITE -

- SEPT 2007

BBC SSO

The New Season of BBC
Scottish Symphony Or-
chestra City Hall Con-
certs opened on Sept 20
with, inter alia, Holst's
Planets Suite. This was
introduced by a short
discussion between pre-

OLD GLASGOW MUSEUM

FULTON'S

senter Jamie MacDougal
and John Brown of Glas-
gow P&A, by Fulton's Or-
rery Kelvingrove and in
the GSC Scottish Power
Planetarium, of the mood
of the movements rela-
tive to our modern im-
pression of the 7 planets

ORRERY

involved. The concert itself
was augmented both in
the Hall and on-screen by
planetary images from
state of the art astronomy
such as the stunning back-

lit Saturn seen from
Cassini. This music-
science interface
event, master-

minded by BBC
Senior Music
Producer Lindsay
Pell, was gener-
ally well received
and there are
hopes of further
collaborations.
Watch/listen to
this space.
The full broadcast is now
available online
http://www.bbc.co.uk/
scotland/player/?
item=44532823&size=vt

100

j.brown@physics.gla.ac.uk
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RESEARCH RETHINK ON SOLAR HARD X-RAYS

4 Flux Components

After 200 years of solar re-
search in Glasgow, things took
a new direction in the space
age with the discovery of Hard
X-Rays (HXRs) (> 10 keV) from
solar flares. These are at ener-
gies above those of atomic
lines from significant solar
material (Z < Fe) and from
electrons with longish mean
free paths. They are therefore
assumed to be from acceler-
ated non-Maxwellian electron
distributions, the nature of
which is an important clue to
the acceleration physics. De-
convolving electron spectra
from the photons requires very
high quality photon spectra
which have only been acquired
since the launch in Feb 2002
of the NASA Award winning R
(amaty) H(igh) E(nergy) S(olar)
S(pectroscopic) I(mager) on
which the Glasgow A&A Group
has Co-Investigator status,

funded by STFC.

The deconvolution also re-
quires knowledge of the radia-
tion process (cross-section)
which, since the very first data
in the late 1960s, has been
taken by all to be collisional
bremsstrahlung (e.g. seminal
paper JC Brown 1971 Solar
Physics 18, 489, the citation
history of which shows the
solar activity cycle!). In particu-
lar, non-thermal recombina-
tion radiation has been ig-
nored till now on the grounds
that the cross section is small.
In a paper in press, Brown and
Mallik have just shown that,
for quite a few solar events,
this is simply untrue and we
will have to rethink consider-
able amounts of previous

work.

There are two main reasons
for this oversight. Firstly, since
the 1970s solar Fe abundance
estimates have been revised
upwards by factors of 10-40.
Though Fe is very rare its
highly ionised states have a
very high value of Z4, which
enters the recombination
cross-section. Secondly emis-
sion of a 20 keV
bremsstrahlung photon needs
electrons of E > 20 keV but
recombination onto ionised Fe

Photon Flux
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ROBOTIC TELESCOPE
FACILITY FOR SCOT-

TISH 9-14S

T I.U
Photon Energy (ke\/)
Plot showing the different hard X-ray continuum components for a
representative situation, with a mixture of emission from a thermal-
ised plasma at 2.0 x 107 K and a non-thermal component inferred

from the RHESSI observations of the flare of April 14, 2002. Note that

the non-thermal free-bound component dominates at some energies.

requires only

E ~ 11 keV and such elec-
trons are much more numer-
ous than 20 keV ones for the
typically steeply decreasing
flare electron spectra. Conse-
quently, in those flares,
where the HXRs originate in
very hot plasma, non-thermal
recombination cannot be
ignored and may even domi-
nate. For such events at
least, much spectral analysis
of RHESSI data will need to
be re-done and we may have
to reconsider the “Standard
Model” paradigm of 4 dec-
ades that non-thermal elec-

trons dominate the solar flare
energy budget.

In the hot plasma model ex-
ample shown, the pale blue
line is the non-thermal recom-
bination and the red line the
non-thermal bremsstrahlung
(while the green and dark
blue are thermal) for an elec-
tron spectrum cut off below
Ec= 10 keV. While recombina-
tion complicates things, the
presence of edges may allow,
unlike bremsstrahlung, infer-
ence of the value of E¢, which
is crucial to flare energetics.

p.mallik@physics.gla.ac.uk,
j.brown@physics.gla.ac.uk

CSEC ON THE FORUM

Dr. Eugene Gregoryanz, at
the Centre for Science at
Extreme Conditions at the
University of Edinburgh has
been featured in the "Fast
Moving Fronts" section of the
online forum "Essential Sci-
ence Indicators."

Check details at
http://www.esi-topics.com/

on the highly cited CDAC
paper in Nature Materials
from 2004 in which he and
co-workers reported on the
synthesis of platinum ni-
tride. [Nature Materials, 3,
294-297 (2004)].

More details at

http://www.nature.com/
nmat/journal/v3/n5/abs/

fmf/2007/september07-
EugeneGregoryanz.html

Gregoryanz fields questions

nmat1115.html

e.gregoryanz@ed.ac.uk

With combined funding of
£15,500 from STFC and The
Scottish Government, John
Brown of Glasgow P&A and Alec
MacKinnon (Dept of Adult and
Continuing Education), in col-

Schools.telescope.org

b st e Heacont Pt e

laboration with John Baruch of
Bradford University and pilot
schools in Oban and the Glas-
gow area, are implementing a
Scottish 9-14 Curriculum ver-
sion of the educational materi-
als on the Bradford Robotic
Telescope (BRT) Website.
BRT is quite distinct from Faul-
kes and the National Schools
Observatory Robotic facilities in
that it is completely automated
and aimed at taking images
only - wide medium and narrow
fields- rather than quantitative
spectra for advanced projects
as Faulkes does. However, the
imaging facility comes with pow-
erful image processing pack-
ages from which many under-
10s have produced very fine
results. The projected cost to
schools is around £400 per
year for one high school + its
feeder primaries which covers
the cost of educational materi-
als and training. Use of the tele-
scopes themselves is free to
anyone at www.telescope.org
More details at
http://schools.telescope.or

schools-info.ph
j.brown@physics.gla.ac.uk

STUDENT WINS PRIZES FOR TRAPPING AEROSOLS

Daniel Burnham, a PhD stu-
dent in St. Andrews and Dun-
dee, has recently won two
prestigious prizes for his work
on the optical manipulation of
aerosols. Daniel was the only

UK winner (out of 136
awards) of one of SPIE's
scholarships which are

awarded for potential for long

range contributions to optics
and photonics. Daniel cur-
rently works with Dr. David
McGloin at the University of
Dundee on the applications
of holographic optical ma-
nipulation with a particular
emphasis on the optical trap-
ping of airborne particles.

Daniel’s work on the dynamics
of optically trapped aerosols
also netted him the Skinner
poster prize at the recent Royal
Society of Chemistry Faraday
Discussion meeting on the
‘Dynamics and Spectroscopy of
Microparticles’.

d.mcgloin@dundee.ac.uk
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TOP NANOCHARACTERISATION CONFERENCE IN GLASGOW

Asymmetric transverse domain wall
in a 10 nm thick permalloy wire
(courtesy of Dr Nils Wiese, Dr Da-
mien McGrouther and Prof John

Chapman, University of Glasgow)

The biennial Institute of Phys-
ics EMAG (Electron Micros-
copy and Analysis Group) con-
ference subtitled
“Characterisation, manipula-
tion and fabrication on the
nanoscale” was this year held
in Glasgow at Glasgow Cale-
donian University with Dr lan
MacLaren of the University of

THE FZD ROSSENDORF -

In late March of this year,
SUPA supported a workshop
entitled “Laser Driven Proton
Oncology - A Unique New
Cancer Therapy” at the Uni-
versity of Strathclyde which
was attended by several of
the world’s leading laser and
accelerator physicists as well
as by clinicians and radiation
physicists. Our initial idea was
to set up such a facility in
Scotland. The workshop was
attended by an international
panel who were asked for
advice on how we should pro-
ceed. The decision of the
panel was that we must set
up a centre in a place which
had lasers, accelerators,
physicists, clinicians, biolo-
gists and radiologists whose
prime objective was to do this
line of research.

The decision we came to was
that an ideal site was the
Rossendorf Centre in Dres-
den, whose director Prof. Ro-
land Sauerbrey was already a
visiting professor at the Uni-
versity of Strathclyde.  This
centre was already collaborat-
ing with OncoRay-Center for
Radiation Research in Oncol-
ogy, Medical Faculty Carl-
Gustav-Carus, TU Dresden,

Glasgow as the chair of the
local organising committee.
This was a particularly suc-
cessful conference and at-
tracted 182 delegates, well
in excess of those for recent
EMAG conferences, includ-
ing visitors from all over
Europe, as well as from all
continents except South
America and Antarctica!
Highlights of the conference
included plenary lectures
from Prof. Christian Colliex
(Université Paris Sud), Prof.
Michael Treacy (Arizona
State University) and Prof.
John Chapman (University of
Glasgow), as well as a con-
ference dinner at the Tall
Ship at Glasgow Harbour.
There were also many contri-
butions from the University
of Glasgow including 2 in-

SUPA BEAM

Prof. Ledingham of Strath-
clyde University’'s Depart-
ment of Physics had been
elected as an FZD fellow at
the Rossendorf Centre and
along with colleague Dr.
Galster decided to invest
SUPA-I funding to set up a
laser/ electron beam line
at the Rossendorf Centre.
This will allow us to work at
a centre one of whose
prime functions is to de-
velop proton oncology. In
addition working with the
local nuclear team, we can
develop the technique of
laser backscattering from
accelerator produced elec-
tron beams to produce
monochromatic x-ray
beams. This will of course
be one of the prime func-
tions of the future 4GLS
light source at Daresbury
using an energy recovery
linac.

How will this fit in with the
SCAPA development at
Strathclyde which we hope
will be funded in SUPA 1I?
The answer to this is ‘very
well’. The nuclear teams
which are part of the
SCAPA proposal will be
working at Strathclyde de-

vited presentations, 6 con-
tributed talks and 4 posters.
The conference venue was
chosen to accommodate the
associated exhibition of in-
struments and accessories.
This attracted a wide range
of day visitors in addition to
the conference delegates.

Prior to the main conference,
a 2-day advanced school on
'Introduction to EELS and
EFTEM' (Electron Energy Loss
Spectroscopy and Energy
Filtered Transmission Elec-
tron Microscopy) was held at
the University of Glasgow,
with Dr Maureen MacKenzie
and Prof Alan Craven of the
University of Glasgow as local
organisers. The event con-
sisted of lectures from top
international experts in the

LINE

veloping detectors to be
used abroad at international
accelerators like FAIR, MAMI
and JLab. The Strathclyde/
Paisley nuclear laser team
will also set up and test ex-
perimental arrangements to
be operated at the Rossen-
dorf Centre and elsewhere in
the UK.

Our SUPA team is also part
of an exiting new initiative to
set up the first cyclotron/
laser centre for research in
proton and heavy ion oncol-
ogy in the world in Dresden.

field accompanied by prac-
tical demonstrations of the
material discussed in the
lectures using the top
class electron microscopy
and computer facilities in
the Kelvin Nanocharacteri-
sation Centre. The event
was initially planned to
accommodate 24 partici-
pants but was expanded
to accommodate a total of
35 attendees from 13
different countries due to
the high demand for
places. In view of the
popularity of this school,
plans have been dis-
cussed as to whether such
events could be repeated
regularly in future years.

i.maclaren@physics.gla.ac.
uk

This proposal is focussed
around a multimillion pound
development of a new cancer
facility which in the longer
term could help to provide
treatment to patients
throughout Europe and is of
particular interest to the fu-
ture of cancer treatment in
the UK, where charged parti-
cle cancer therapy of deep-
seated tumours is not yet
available.

K.Ledingham@phys.strath.ac.

FIBRE-OPTICAL ANALOGUE OF THE

EVENT HORIZON

In 1974 Stephen Hawking
predicted that black holes
are not black; they radiate:
the event horizon spontane-
ously creates quantum parti-
cles. However, Hawking ra-
diation is unlikely to be ob-
servable in astrophysics, but
rather in laboratory ana-
logues of black holes. At St
Andrews, a team led by UIf
Leonhardt is designing an
experiment for fibre-optical
black holes. According to
nonlinear optics, light pulses
in fibres modify the optical

properties of the glass, in-
creasing its susceptibility.
Probe light at different wave-
lengths and polarizations is
thus slowed in the vicinity of
the pulse. The pulses estab-
lish horizons wherever the
velocity of the probe is
slowed below that of the
pulse. The classical effects of
the horizons on probe light is
now been studied using ul-
trashort light pulses in micro-
structured fibres.

tgp3@st-andrews.ac.uk
ulf@st-and.ac.uk
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WORLD THROUGH A SPINNING WINDOW

Following presentations at
the recent SPIE confer-
ence in San Diego, USA,
the work of SUPA re-
searchers is to be re-
ported in the SPIE news-
room. Together, Dr Jona-
than Leach (Optics group,
University of Glasgow) and
Dr Amanda Wright
(Institute of Photonics at
the University of Strath-
clyde), are currently inves-
tigating how the World
look if it was viewed
through a spinning win-
dow. The project is an
EPSRC funded component
of the research prorgams
of Prof Padgett, Prof
Girkin and Prof Barnett.
Perhaps surprisingly, if
viewed through as spin-

Two moving interference patterns incident on a ground-glass screen.
The screen is imaged onto the camera such that one of these interfer-
ence patterns is imaged through the 20cm long glass bar and one is

ning window, the World is
in fact rotated.
The mechanism for this

effect was termed "~ ether
drag" by R.~V.~Jones who

ROY SOC SUMMER EXHIBITION

Exhibition in London

During 2-5 July, 12 mem-
bers of the Centre for Sci-
ence at Extreme Condi-
tions (CSEC) in Edinburgh
took part in the Royal So-
ciety's Summer Exhibition
in London. This annual
event featured 23 com-
petitively selected exhibits
from around the UK and

12 CSEC members represented Edinburgh at the Roy Soc Summer

attracted over 4,900 visi-
tors, including 1,500
school pupils and 1,000
invited guests. We esti-
mate some 1,500 or more
spent time with us on our
stand, and at least one
Nobel Prize winner came
specifically to visit the Ed-
inburgh exhibit. It was enti-

investigated the influence
of moving dielectric media
on the properties of light
in the 1970s. We have
taken two approaches to

tled 'The Big
Squeeze', and high-
lighted CSEC's re-
search in  high-
' pressure physics and
chemistry. The exhibit
started by encourag-
ing visitors to see
what pressures they
could develop with
their lungs by blowing
into bagpipes, and
then led them
through the wonders
of high-pressure phe-
nomena, and showed
them a variety of dif-
ferent materials at

very high pressures,
including a sample of
crystalline hydrogen.

A press release from the
Royal Society highlighting
the ability of pressure to
convert peanut butter into
diamonds meant that the
Edinburgh  exhibit also
featured heavily in the
media, with live interviews
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investigating this prob-
lem. Firstly, at the Insti-
tute of Photonics, Univer-
sity of Strathclyde, we
are rotating a 20cm
glass bar at approxi-
mately 200Hz using a
geared system built upon
a washing machine mo-
tor and attempting to
measure the rotation of
transmitted images.
Our second approach is
to rotate or translate the
light, rather than the di-
electric medium, and use
a camera with a b5ns
shutter to freeze the mo-
tion, see figure. The
initial results using this
technique are very prom-
ising, confirming predic-
tions relating to image
rotation.

j.leach@physics.gla.ac.uk

on Radio Scotland and
Radio 5 Live, and several
reports in the press. A
further request to appear
on the Richard and Judy
show was reluctantly de-
clined!

Warnings beforehand
suggested that taking
part in the Exhibition was
exhausting but very enjoy-
able - and this proved to
be entirely accurate! |
would strongly encourage
other SUPA colleagues to
take part in the future.
The Exhibition provides a
wonderful showcase for
research, and highlights it
to a wide range of people,
including the media and
the Royal Society's emi-
nent invited guests.

The call for the 2008 Ex-
hibition has just been
made with a deadline of
5th November.

mim@ph.ed.ac.uk
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BLACK HOLES AND BLACK MAGIC ON

This Sky at Night featured
Fiona Speirits (Year 2 cos-
and
Brown
in Patrick Moore's "magic
circle" completed by Chris
Prompted by a
quick black hole conjuring
trick by John in the (April
07) 50 Year Anniversary
Party show, Patrick invited
John and Fiona to do a full
programme using magic
to fake exotic black hole
phenomena in the music
room of his Sussex home.

mology postgrad)
J ohn

Lintott.

John's "Magiscience" work
received PPARC PUST
funding in 1999 (together
with Karen -
"Annakadabra" Mann,
magicienne and then
Physics undergraduate)
and a 2002 loP Physics
Promotion Award. The con-
tent of his well tested
"Black Holes and White
Rabbits" was much aug-
mented by Fiona's exposi-
tions on Branes, Gamma
Ray Bursts, and gravita-
tional lensing.

The shows are available
0O n I i n e
http://www.bbc.co.uk/

mediaselector/check/

science/space/realmedia/

skyatnight sep0Q7?

size=16x9&bgc=000000

&nbram=1&bbram=1

http://www.bbc.co.uk/

mediaselector/check/

science/space/realmedia/

skyatnight may07?

size=16x98&bgc=000000

&nbram=1&bbram=1
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Sky at Night group, including Patrick
Moore in fez

j.brown@physics.gla.ac.uk

PARTICLE PHYSICS STUDENT’S COSMIC RAY PROJECT WINS INTERNA-

TIONAL AWARDS

Holly Batchelor, 18, a
sixth-year pupil at the
Mary Erskine School,
Edinburgh, spent six
weeks at the University
of Edinburgh in the sum-
mer of 2006. As a Nuf-
field Science Bursar
Holly worked under the
supervision of Alan
Walker, member of the
Particle Physics Experi-
ments group and the
Particle Physics for Scot-
tish Schools (PP4SS)
Director, and Peter Reid,
of the College of Science
and Engineering out-
reach group SCI-FUN
and the PP4SS Project
Co-ordinator. Holly inves-

tigated the constant
'rain' of cosmic rays -
high-energy  particles

that travel close to the
speed of light through
our atmosphere.

Holly built cosmic ray
hodoscopes to detect
the cosmic rays and to
determine their angular
distribution. She also
designed and built a
cloud chamber - suffi-
ciently sensitive to see
the tracks left by cosmic
rays. Her design is reli-
able, cheap to make and
easy to construct - ideal
for a school project. She
also helped to design a

cosmic ray ‘doorway’ for
outreach activities.

Having won a regional final
for this project she went on
to the BA CREST Science
Fair, organised by the Brit-
ish Association for the Ad-
vancement of Science (BA),
at the Royal Society in Lon-
don in February 2007.
There she was awarded the
top prize, funded by Intel
Education, to represent the
UK at the Intel Science and
Engineering Fair 2007
(ISEF2007) that was held in
May in Albuquerque, New
Mexico. Holly represented
the UK against 1,511 of the
brightest and most talented
youngsters from 51 differ-
ent countries around the
world - all winners from
national/state science fairs.
Ten 15-minute interviews
with Grand Awards judges
and numerous other inter-
views with Special Awards
judges saw Holly com-
mended for her enthusiasm
of her subject, her fantastic
communication skills and
the wide applications of her
project, entitled ‘Cosmic
Rain: Investigating Particles
from Space.’

At ISEF, Holly won three
prizes; the First Award in
the Physics and Astronomy
Category ($3000 and the
honour from MIT Lincoln

Laboratories of having a
near-earth asteroid named
after her); a paid summer
internship with Agilent Tech-
nologies; and a Certificate
of Honourable Merit from
the American Association of
Physics Teachers and the
American Physical Society.
“The other finalists' projects
were absolutely amazing”,
said Holly, “so when listen-
ing to the ascending roll call
of winners, | couldn't be-
lieve my ears when they
called out my name. The
noise in the auditorium was
deafening but | could still
hear the screams of my
chaperones from the BA.
More than the prize money,
| love the idea of having my
name in space forever - it's
a huge privilege - | don't
think it's sunk in yet!” Holly
said of her success: "l was
massively surprised. To be
thought of in the same cali-
bre as the other prizewin-
ners is overwhelming. It's
brilliant, just fantastic."

As a result of her experi-
ence Holly will be going on
to study physics in Septem-
ber 2007. She recently re-
turned from CERN having
visited all four LHC detector
caverns with a school group
outing organised by the
Edinburgh PPE Group.

Some Links:

Holly at ISEF
http://www.youtube.com
watch?v=U2¢c5m3TTL5g
Holly at the BA Crest Fair
http://www.scifun.ed.ac.uk/
downloads/holly_crest.jpg
http://www.scifun.ed.ac.uk/
downloads/holly crest-
1024.jpg

Particle Physics For Scottish
Schools (PP4SS)

http://www.scifun.ed.ac.uk/
pp4ss/index.html

The PP4SS Cosmic Ray
Hodoscope

http://www.scifun.ed.ac.uk/
pages/ppdss/ppadss-

hodoscope.html

The PP4SS Cosmic Ray
Doorway

http://www.scifun.ed.ac.uk/
downloads/holly_door.jpg

http://www.scifun.ed.ac.uk/
downloads/holly door-

1024.jpg
The PP4SS Cloud Chamber

http://www.scifun.ed.ac.uk/
pages/ppdss/ppadss-
cloud_chamber.html

a.walker@ed.ac.uk
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SUPA NEWS

PIPSS FELLOW-
SHIP AWARD

The PIPSS Panel approved
the first PIPSS Fellowship at
the Panel meeting in August
2007. This was awarded to
Dr Val O’Shea from Glasgow
University for a period of
four years for a SUPA Busi-
ness Development Man-
ager.

The role of the SUPA PIPSS
Fellow will be to generate
new collaborative research
and exploitation projects
which involve the SUPA
members where there is a
strong emphasis on knowl-
edge transfer through col-
laboration with other part-
ners. The post will be
funded in part by Scottish
Enterprise.

Although this will be a free-
standing role that will priori-
tise Business Development
within targeted market sec-
tors, it will fit within the de-
sired model for future ex-
pansion of Knowledge
Transfer (KT) as well as Pro-
ject and Venture Support for
SUPA activities. The appro-
priate KT routes will be cre-
ated and in some instances
this will be through new
start up or spin-out compa-
nies, while in other circum-
stances it will be through
working with existing busi-
nesses.

The SUPA PIPSS Fellow will
spearhead a new multi-
institutional initiative focus-
ing on KT for university re-
search that will benefit
STFC, the participating or-
ganisations and the UK
economy as a whole. The
Fellow will take advantage
of the synergies in research
across SUPA, the breadth of
commercial connections
and the existing support
networks to markedly in-
crease KT outcomes as part
of a targeted SUPA KT strat-
egy. There will be a SUPA
Showcase event at the
SECC in Glasgow on 27t
Feb 2008 to highlight the
work that is being carried

out as part of SUPA.
v.oshea@physics.gla.ac.uk

SUPA TAKES IT ALL

Latest EPSRC Grant Announcements
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SUPA institutions have been year. We have received grants from EPSRC
very successful over the past almost £20M  worth table below)
Date of pannel: 24/10/2006
Rank [Principal Investigator Holding Organisation [Grant Title \Value (£)
1 Professor M Cates University of Edin-  |[Edinburgh Soft Matter and Statistical £3,976,785.00
burgh Physics Programme Grant Renewal
2 Professor J Marangos Imperial College IControl of Electrons by Few-Cycle Intense £2,534,032.00]
London Laser Pulses
3 Professor DA Jaroszynski  [University of Strath- |Harnessing laser-driven plasma waves as £3,343,756.00
clyde particle and radiation sources
3 Professor RW Tucker Lancaster University |Harnessing laser-driven plasma waves as £166,862.00
particle and radiation sources
5 Professor RJ Nelmes University of Edin- Fundamental systems at extreme condi- £3,796,120.00
burgh tions
Date of pannel:08/11/2006 £11,116,661.00
Ultimate Microsocopy: Wavelength-
1 Professor JM Rodenburg  |University of Sheffield|Limited Resolution Without High Quality £4,323,030.00]
University of Aber-  |Fast Field-Cycling Magnetic Resonance
2 Professor DJ Lurie deen Imaging £2,428,520.00]
3 Professor W Kolch University of Glasgow[The Molecular Nose £4,902,032.00]
[The University of IThe Non Scaling Fixed Field Alternating
4 Professor RJ Barlow Manchester Gradient (NS-FFAG) Accelerator £7,489,380.00]
Queen's University of [Laser Induced Beams of Radiation and
5* |Dr M BORGHESI Belfast their Applications (LIBRA £4,747,342.00
Date of pannel: 31/01/2007 £4,747,342.00
University College
1 Professor J Tennyson London IQuantum states of Water at Dissociation £88,697.00
University of Cam-  [Electronic spin detection in single mole-
2 Dr C Durkan bridge cules and atoms by tunneling noise spec- £191,041.00]
University College
3 Professor G Laricchia London Positron Reaction Microscopy £604,297.00
Laser cooling and spin resonance of a
4 Professor RJ Warburton Heriot-Watt Universitylsingle spin in a quantum dot £374,477.00
University College  |Large Scale Lattice-Boltzmann Simulation
5 Professor PV Coveney London of Liquid Crystals £324,180.00]
University of Edin-  |Large Scale Lattice-Boltzmann Simulation
5 Dr D Marenduzzo burgh lof Liquid Crystals £467,011.00
University of Strath-  |[Key physics for Inertial Confinement
7 Dr P McKenna clyde Fusion diagnosed by ion emission £663,503.00
Royal Holloway, Univ |Investigating quantum phase transitions
8 Dr FM Grosche of London using designer-anvil pressure cells £105,774.00]
Date of pannel 25/04/2007 £1,504,991.00
1 Professor AD Huxley University of Edin-  |Field Induced Quantum Ordering £863,807.00}
burgh
1 Professor S Lee University of St An-  |Field Induced Quantum Ordering £292,917.00
drews
3 Professor WA Hofer University of Liver-  [Transport through organic and inorganic £381,648.00]
pool interfaces with high resolution: Multiple-
scattering description of electron transport
4 Professor J Rarity University of Bristol  [Microstructured Fibre for Quantum Infor- £314,404.00]
mation
4 Dr WJ Wadsworth University of Bath Microstructured Fibre for Quantum Infor- £328,872.00]
mation
6 Professor MB Plenio Imperial College IGeneration and Dynamics of Complex £340,875.00
London Hamiltonians in Coupled Cavity Systems
7 Professor AT Boothroyd University of Oxford |Nanoscale ordering phenomena in transi- £374,092.00]
tion metal oxides
7 Professor PD Hatton Durham University ~ [Nanoscale ordering phenomena in transi- £356,651.00]
tion metal oxides
Date of pannel: 25/07/2007 £1,156,724.00
1 Dr RH Hadfield Heriot-Watt University|Ultrafast infrared superconducting single- £230,285.00
photon detectors
2 Dr N Madsen ISwansea University |Antihydrogen trapping and plasma control £310,376.00]
- RESUBMISSION 8/5/07
3 Dr F Baumberger University of St An-  |Probing the quantum many-body states of £291,081.00
drews low-dimensional metals by angular re-
lsolved photoelectron spectroscopy
4 Dr | D'Amico University of York Simulation of Spin Transport, Diffusion £390,461.00
5 Dr JL O'Brien University of Bristol  |Quantum Measurements with Photons £370,719.00]
£521,366.00

£19,047,084.00

(see

* Dr M Borghesi, Queen's University of Belfast; Laser Induced Beams of Radiation and their Applications (LIBRA) £4,747,342 SUPA income: £637,034 (Strathclyde income:

£619,383 plus Paisley income: £17,651)



SUPA NEWS

GRADUATE SCHOOL UP AND RUNNING AGAIN

SUPA GRADUATE SCHOOL

Avril Manners, SUPA
Graduate School Director

Prize Studentship Compe-
tition

The fourth on-line competi-
tion opened on Friday 5t
October 2007 with a clos-
ing date of Monday 31st
January 2008. To date, 10
applications have been
received which is compa-
rable with the 13 applica-
tions received by the 1st
November last year. Ad-
verts have been placed
with Physics World, THES,
jobs.ac.uk and postgradu-
atestudentships.co.uk.
Around 300 contacts in
the SUPA Central data-
base have been sent a
flyer advertising the stu-
dentship competition. The
application process is ad-
vertised on the front page
of the SUPA website
http://
www.supa.ac.uk/
along with a copy of
a flyer to be printed
off for display in
your department or
to be emailed to
your contact list.

Graduate School

event was well attended
with around 150 students

There was time for informa-
tion, fun and networking

and staff from the SUPA

universities and guests
from Dundee, Aberdeen
and Glasgow Caledonian.
David Birch Head of Physics
at the University of Strath-
clyde welcomed all to this
event. Alan Miller VP Re-
search and Enterprise St
Andrews University gave the
keynote address ‘Your PhD,
Your Opportunities’, other
speakers were the Director
of the SUPA Graduate
School, Jim Hough, Chair of
the STFC Education, Train-
ing and Careers Committee,
David Crooks, SUPA Learn-
ing Technologist and Lesley
Hetherington  from  the
Hunter Centre for Entrepre-
neurship @ Strathclyde. Two
SUPA Prize Students - An-
dreas Rost, University of St

Around 150 students and staff from

SUPA across Scotland turned up for the

Induction

The  first '
Graduate School !nduction Day
Induction  event  was

hosted by the Physics De-
partment at Strathclyde
University on Wednesday
3rd  QOctober 2007. The

Andrews and Aline Vernier,
University of Glasgow gave
an update on their research
and experiences within
SUPA and the poster com-

petition was worn by
Simone Marzani, Univer-
sity of Edinburgh. The
event started with lunch
followed by an ice-breaker
and GRAD Hub Informa-
tion Session from Ben
Kotovic, UK GRAD Scot-
tish Hub Project Officer
and ended with refresh-
ments and networking
opportunities  for  stu-
dents. It is proposed to
run a similar event at an-
other SUPA institution at
the beginning of next aca-
demic session 2008/9
but with a less formal
structure and more net-
working activities. If you
have ideas, we’d like to
hear them -email
courses@supa.ac.uk.

Following on from the
Induction event, we have
a suggestion from a stu-
dent (supported by staff)
at the University of Glas-
gow that we run a SUPA
Ceilidh. We’d like to hear
your views on this - email
courses@supa.ac.uk.

SUPA Courses and Enrol-
ment

The current Graduate
School  brochure and
timetable can be

downloaded at
www.supa.ac.uk/
Graduate_School/
Graduate_School.htm.

This academic year
2007/8, we have around
70 courses including
some new courses. Se-
mester 1 courses opened
for enrolment in mid-
September and closed on
12t QOctober 2007 and
Semester 2 courses will
open for enrolment in
November. Early indica-
tions show a marked in-
crease (circa 50%) in Se-
mester 1 student enrol-
ments compared with last
year. However, atten-
dance will be monitored

http://

Page 18

and recorded on an on-
going by SUPA Central for
review by the Graduate
School Management
Committee.

4+ The Astronomy and
Space ‘Computational
Astrophysics’ course has
attendees from mathe-
matics departments
within the SUPA universi-
ties.

4+ The Condensed Mat-
ter and Materials Physics
‘Computational Chemis-
try’ course is run in con-
junction with East Chem
and West Chem and has
attendees from chemis-
try departments within
the SUPA universities.

4+ The Nanophotonics
course run by Derryck
Reid and Ajoy Kar from
Heriot-Watt University
has been developed as
an on-line course and
split into 4 sub-courses -
Photonic Crystals, Nano-
photonic Devices, Inter-
action of Light with Nano-
scale Objects and Nano-
photonics and Biology.

4+ 10 new courses
have been introduced for

Semester 1 2007/8

4+ The core  skills
course ‘Introduction to
Data Analysis’ is a new
introductory course that
will lead into the 2 day
residential course
‘Advanced Data Analy-
sis’” (ADA) scheduled to
run in January 2008.
Enrolment for (ADA) will

open in November.

4+ The Cockcroft Insti-
tute Lectures, Autumn
2007 are now in pro-
gress. These are addi-
tions to the SUPA lecture
series and staff and stu-
dents within SUPA have
access to the webcast
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lectures. A link to fur-
ther information is on
the SUPA website.

4+ Where departments
have requested and
where it has been ap-
propriate, some SUPA
courses have been

opened up to final year
undergraduate
dents.

stu-

SUPA VC rooms are up
and running again

Video Conferencing

Much effort has been
invested over the sum-
mer months by the
Graduate School Direc-
tor, Learning Technolo-
gists, Video South, JVCS
and SUPA University
Technical Staff to en-
sure stability for lec-
tures starting Oct 2007.
So far, this effort has
paid off with very few
problems that will have
been noticed by staff
and students in the
rooms. Most of these
problems were resolved
quickly because the
Learning Technologists
were on hand. As a re-
sult, we estimate that
the amount of teaching
time lost in total so far
this semester is less
than 20 minutes - in-
cluding the 10 minutes
lost from SUPARQM on
the 16t October!

An initial meeting has
taken place between
staff at the University of
Aberdeen  (academic,
estates and IT), the
Graduate School Direc-
tor and Video South to

take forward the installa-
tion of the Aberdeen VC
room under SUPA 1.

Awards

Sad to say we did not win
the National Audio Visual
award - Videoconferenc-
ing Project of the Year -
for SUPA, but to be nomi-
nated as one of the top
three is not bad. How-
ever our VC contractor,
Video South won a corpo-
rate award for "AV Sys-
tems Company" of the
year. This was based on
the quality of design and
installation of four major
projects, one of which
was SUPA.

SUPA Graduate School
Statistics

Post Graduate numbers
for the SUPA Graduate
School for 2007/8 are
currently being collated
across the university de-
partments by SUPA Cen-
tral.

STRATHCLYDE

PHDS AT ROSS
PRIORY

The annual Strathclyde
postgraduate conference
at Ross Priory, on the
banks of Loch Lomond
on August 22nd, was a
great success. As usual
the weather was excel-
lent, and the standard of
talks and poster presen-
tation was extremely
high. For this reason the
awards committee judg-
ing the best talk was un-
able to eparate Alison
Craigon, Neal Radwell,
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Scottish Universities Physics Alliance

8 fully funded Prize PhD Studentships

Scaltish Universities Physics Aliance

The Scottish Universities Physics Alliance
(SUPA) brings together internationally
leading physics research across Scotland
to form the largest physics grouping in

the UK. Major research themes being
pursued are astronomy, condensed
matter and materials physics, nuclear
and plasma physics, particle physics,

SUPA is offering 8 fully funded PhD
studentships for outstanding students
from anywhere in the world.

These prestigious and competitive
awards are intended to attract excellent
students to study for a PhD in Scotland.
Applicants will be registered for a PhD in
physics at one of the participating
Universities namely Edinburgh, Heriot-

@ UNIVERSITY
b pri

GLASCOW

Watt, Glasgow, Paisley, St Andrews and
Strathclyde.

An excellent training environment will
be provided by the SUPA Graduate
School. With lectures via state of the
art video-enabled teaching rooms and
supported by on-line materials, stu-
dents will have access to a comprehen-
sive selection of advanced technical
courses and transferable skills.

Alessio Tierno,

and Karen
Gillespie. The
best poster
award was

given to Elric
Esposito. Con-
gratulations to
all.




SUPA NEWS

Forthcoming SUPA Funded
Distinguished Visits:

A visit by Professor lan S.
McLean, UCLA

Organised by Prof. Colin Cun-
ninghams (UK ATC), Jim
Dunlop (University of Edin-
burgh) and Jim Hough
(University of Glasgow)

Autumn 2007

A visit by Professor Andrey
Chubukov, University of Wis-
consin-Madison

Organised by Dr Joseph Be-
touras (University of St An-
drews) and Prof. Andrew Hux-
ley (University of Edinburgh)

Spring 2008

A visit by Professor Ronald G.
Larson, University of Michigan

Organised by Prof. Mike Cates
(University of Edinburgh)

Summer 2008

SUPA DIARY

Forthcoming SUPA Funded
Meetings:

Kelvin 2007

Organised by Professor
Miles Padgett

Hosted by the University of
Glasgow

Event Date: 14th November
2007

Plasma Technology Training
School

Organised by Declan Diver

Hosted by University of Glas-
gow,

Event Date: 2006-2008

Dark Matters and Colliders

Organised by Dr Tilman
Plehn

Hosted by University of Edin-
burgh

Event Date: 19t - 23rd No-
vember 2007

Physics with LHC early data

Organised by Dr Samir Fer-
rag

Hosted by University of Glas-
gow

Event Date: 26t - 30t No-
vember 2007

Young Astronomer's Meeting
2007

Organised by Dr Ken Rice
Hosted by University of Edin-
burgh

Event Date: December 2007

SUSSP 63 - High Pressure
Physics

Organised by Prof Malcolm
McMahon

Hosted by Sabhal Mor
Ostaig, the Gaelic College,
Skye

Event Date: 26 May - 6
June 2008
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The XVth Cambridge Work-
shop on Cool Stars, Stellar

Systems and the Sun

Organised by Dr Moira
Jardine

Hosted by University of St
Andrews

Event Date: 21 - 25t July
2008

8th International Position
Sensitive Detector Confer-
ence

Organised by Dr Paul Soler
and Dr Chris Parkes

Hosted by University of
Glasgow

Event Date: 1 - 5t Sep-
tember 2008

SUPA provides funding for the support of workshops, meetings and conferences and for the support of the expenses of distinguished
visitors. The primary aim of these schemes is to advance and further the international reputation of SUPA research. The potential benefit of
the meetings or visits to SUPA graduate students and researchers is a major criterion for judging applications. The grants are administered
by the Graduate School Management Committee (GSMC). Application forms are available on the SUPA website and should be returned to
SUPA Central by email not later than three working days before the GSMC meeting. Meetings are held every 4-6 weeks. The date of the next
GSMC meeting can be found on the My.SUPA calendar.

For latest SUPA events and SUPA Grad School
courses info please go to our interactive portal
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my.supa.ac.uk NEXT EDITION
SUPA Central The present edition of SUPA News was put together by the SUPA News Editorial

James Clerk Maxwell Building, Team with contributions from all the SUPA institutions.

The University of Edinburgh,

The King’s Buildings, Mayfield Road,
Edinburgh, EH9 3JZ

Tel: 0131 651 7192

www.supa.ac.uk

Ideas for future editions include adverts for situations vacant (studentships and
research and academic posts), requests for collaborators in SUPA, a list of who’s
who in SUPA and profiles of interesting SUPA people.

If you have comments or suggestions or have an interest in contributing to future
editions, please address them to newsletter@supa.ac.uk.

HERIOT
WATT

UNIVERSITY

QO PAISLEY

A University
S of Glasgow

University of

Strathclyde

UNIVERSITY

University
of
St Andrews
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