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Crystal Clear Reflections: a
Londoner Physicist in Yorkshire,
1947-51

Wartime spectroscopy and naval X-
radiography were the prelude to a London
physicist aiding the development of X-ray
crystal-structure analysis in a Yorkshire
Chemistry Department around 1950.
AS a fresh physics graduate from Imperial College, I was
engaged in 1942 in spectroscopic analysis of transition
metals and then X-radiography of pressure hulls of
submarines and aircraft carriers before a spell on
emission spectroscopy of precious metals in Yorkshire.
Since C P Snow opposed my continuation in the
Scientific Civil Service, I wrote in 1947 to Prof E Gordon
Cox (met when working for the Admiralty) about
developing Geiger-Muller tubes for X-ray diffraction.
Cox (later to run the Agricultural Research Council and
be knighted), a physicist heading the Dept of Inorganic
and Physical Chemistry at Leeds University, offered me
an ICI Fellowship. The post was to devise and develop
instruments to speed up X-ray analysis in determining
accurate bond dimensions, then taking a year or more
for one small structure. I familiarized myself with the
procedure: collection of relative intensities on multiple-

film X-ray photographs from small crystals, visual
intensity estimations to yield relative structure
amplitudes, trial-and-error solution attempts, and many
laborious cycles of structure factor/Fourier syntheses
calculations on mechanical hand machines.

Inspired by Cox, I co-ordinated a project for the design and
manufacture of a versatile new Weissenberg moving-film X-
ray goniometer (reflection indices were much more readily
identified with a moving rather than fixed camera). Supported
by ICI and the Royal Society’s Paul Instrument Fund, and
through the detailed work of a consultant engineer, G J
Sutton, the Leeds equi-inclination Weissenberg camera
was designed and a prototype built by Research Engineers
Ltd in London. In operation, a crystal principal axis was
aligned (by double-oscillation stationary photographs) along
the instrument’s rotation axis. The new instrument (1) could
align its camera horizontally or vertically, the latter using a
tripod to cope with the troublesome continuously evacuated
Raymax X-ray unit. For recording intensity data, the camera
carriage traversed synchronously with crystal rotation, eg
0.1 cm per 2 deg rotation, loaded with a pack of four half-
plate X-ray films, often interleaved with metal foil (to extend
the intensity range). Since exposure times of many hours

The personal account below has been assembled and redrafted from many long and detailed letters from D S Beard
(born 1922 and now less active) to Derry W Jones, following enquiries; I apologise for any remaining inaccuracies.

Leeds Weissenberg Camera. Image courtesy of the University of Dundee Museum.
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were needed to record the weakest reflections, thousands of
rotations and translations had to coincide so that mechanical
requirements were demanding. The last batch of Leeds
Weissenbergs was made in 1964 but instruments were in use
in several UK laboratories into the 1970s, when commercial
diffractometers were becoming available.

Further funding enabled us to design a Wiebenga (2)
integrator accessory for the Weissenberg. The camera body
underwent small additional lateral and rotational movements
in 12 by 12 steps; a given X-ray reflection thus registered
144 spots close enough for overlap to yield a 1 mm by 1 mm
square of uniform blackening. This intensity could then be
measured by a microdensitometer more objectively than by
eye estimation. The required movement was effected by
ratchets and pawls driving cams and a lever. Bases were
also devised so that a crystal on goniometer arcs (for
mutually perpendicular angular orientations of the crystal)
could be interchanged between fixed-film S25 and moving-
film cameras (which did not apply to the 1930s Unicam
instruments). Incidentally, few precautions were taken at this
time over stray X-radiation. 

A separate instrumental project aimed to reduce the labour
of repeated structure factor/ electron-density-projection
calculation sequences (with the Beevers-Lipson strips);
digital hand calculation would be partly replaced by analogue
devices (3). Post-war shortages encouraged the acquisition
of ex-Service (including German) equipment. We experimented
with summing voltages on a series of capacitors connected via
electro-mechanical switches or uniselectors as used in
telephone exchanges; the resulting voltages were read by
quartz-fibre electrometers as in Stephens dosimeters. Success
was limited by problems with stray capacitances and leakage
and of acquiring a high-resistance voltmeter and capacitors
of reproducible value; but bigger summations were soon to
be tackled with punched-card Hollerith tabulators (initially at
the Electricity Board). [Incidentally, a Hollerith Sorter is on
display at the Science Museum Turing Exhibition.] Another
instrumental project in 1950 was to construct, with Dr
G E Pringle, a diffractometer based on a German (war
reparations) Bertholt unit. One GM tube monitored the
incident beam and another could be positioned at almost
any inclination in the hemisphere above the centrally
mounted crystal to measure the diffracted beam. We
devised a 2:1 (crystal/detector) rhombus rotation device
based on a divided circle from Cooke, Troughton and Sims
at York. Twelve years later, I incorporated much of the
design in a small portable diffractometer for teaching in
schools X-ray properties, including detection by film and
GM tube, radiography and diffraction.

The Yorkshire crystallography experience proved a valuable
preparation, three jobs later, to setting up a company for
small-scale commercial production of cloud chambers and
other apparatus for demonstrating X-rays, radiation, etc to
schools. I thank Prof Derry W Jones for his persistent
encouragement to tell this story.

Dennis S Beard

References:

(1)  D S Beard, E G Cox, and G J Sutton, J Sci Instrum 28,
246-0251 (1951)

(2)  E H Wiebenga and D W Smits, Acta Cryst 3, 265 (1950)

(3)  Instruments of this kind are shown in A D Booth, Fourier
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Editor’s note: the Beevers Lipson strips have been described in a recent
Crystallography News.

A Crystallographic Might-
Have-Been: June Broomhead
READERS of my previous articles about June Sutor
will recall that she provided the first crystallographic
description of C-H...O hydrogen bonding exactly 50
years ago but received precious little recognition.
Just over a decade earlier, another June was making
an important contribution to the crystallography of
organic molecules, including their hydrogen bonding
interactions.

The “From Atoms to Patterns” exhibition put on by the
Wellcome Trust in 2008 documented the many manu-
factured products such as textiles, ceramics and furniture
with designs based on crystallographic images that were
on show at the Festival of Britain in 1951. Helen Megaw,
described in Frieze magazine as “a leading crystallographer
with a passion for pattern”, made the original proposal
and provided the crucial links between crystallographers
and industrial designers. Alongside the famous names
who supplied images there was...June Broomhead.  

At this time June M Broomhead [not to be confused
with J A Broomhead when searching the Cambridge
Structural Database (CSD)] was a very promising research
student at Cambridge who began her PhD research in
1948. The structures that she solved included adenine
hydrochloride hemihydrate and guanine hydrochloride
monohydrate. In the CSD their values for R factor and (C-C)
look unimpressive. However, in 1946 the Edinburgh-
educated Scot William Cochran had joined the
Cambridge group as Research Assistant to Lawrence
Bragg. His idea to use (Fo – Fc) Fourier syntheses
improved the clarity of the maps sufficiently to give some
clues about the location of hydrogen atoms.  In turn
these data provided an important structural foundation
for the model of DNA proposed by James D Watson
and Francis Crick. Indeed, Watson was so impressed
by the hydrogen-bonded base pair dimers of adenine
found in Broomhead’s structure that he initially and
erroneously postulated their existence in DNA as well. By
studying hexa-aqua-magnesium bis(benzenesulfonate) and
hexa-aqua-zinc bis(benzenesulfonate) June Broomhead
also obtained information about the interaction of water
with metal ions and anions. On 20 August, 1951, she
married the Canadian nuclear physicist George Lindsey.
For a while the new Mrs June Broomhead Lindsey
carried out research with Dorothy Hodgkin on the
structure of vitamin B12. Working on “air-dried” B12, she
did not achieve as much success as colleagues working
on “wet” B12; but comparison of the unit cell dimensions
was instructive, and J Lindsey appears as a co-author on
a 1954 Nature paper. Late in 1951 she moved to
Canada to be with her husband. As well as achieving a
distinguished career with the Canadian Department of
National Defence, he became known as the Darwin of
the Diamond for his compilation of baseball statistics and
showed enough skill as a sculptor to create a statue of
the dragon slaying St George! Meanwhile, June curtailed
her career to be a full-time mother of two children, both of
whom became distinguished academics. One wonders
what great further achievements she might have
accomplished if she had lived at a more favourable time
for career women.

Carl Schwalbe
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Invitation to ECM28

Dear Colleagues

THE 28th European Crystallographic Meeting will be
held in Warwick during August 2013, organized by our
British crystallographer colleagues.

We would like to welcome and invite to Warwick all
crystallographers and scientists with interests in
crystallography and crystal growth to share with us their
scientific views and new achievements. It will also provide an
excellent opportunity to strengthen the links with the IUCr
and the regional associates AsCA and ACA.

The Program Committee is organizing a diverse scientific
program of microsymposia and keynote lectures in five
focus areas to illustrate the growth in science of the ECA
Special Interest Groups and the additional networking
activity of the General Interest Groups. At ECM28 we will
celebrate the centenary of the first crystal structure
determinations, and have the opportunity to view at first
hand some of the original equipment used by the Bragg
father and son, William Henry and William Lawrence. The
award ceremony of the 7th Max Perutz Prize of the
European Crystallographic Association will also take place
during ECM28.

Another important component of the meeting is the ECA
Council, where the councillors from 33 national members get
together with the three individual members’ representatives
and the corporate associate members’ representative to
review the work of the Association.

Everything is in place for a successful 28th European
Crystallographic Meeting, and I hope that you will accept
this invitation from the ECA and our British crystallographer
colleagues. I also look forward to welcoming you in person
at Warwick.

Andreas Roodt
President
European Crystallographic Association

IT is a pleasure to invite you to join us for the 28th

Meeting of the European Crystallographic Association
at Warwick University 25-29 August 2013. Warwick is a
great location for the meeting, with good quality on-site
accommodation, easy transport links from Europe and,
in the Warwick Arts Centre, an excellent conference
venue. We are in the process of finalising a wide-
ranging scientific programme and hope to also have
exhibits and activities to celebrate our crystallographic
heritage, 2013 being one hundred years since the
pioneering work of William and Lawrence Bragg.

We encourage you to come to what we are confident will
be an exciting meeting and all of us in the British
Crystallographic Association look forward to welcoming
you to Warwick next August.

Prof Sandy Blake (Chair) and
Prof Elspeth Garman (co-Chair)
ECM28 Organising Committee

Prof David Keen
President of the British Crystallographic Association

OLEX2 Satellite Meeting
OLEX2 has become established in the community of
small-molecule crystallographers as an easy-to-use
unified package that provides tools needed for day-to-
day analyses of small molecule structures.

This workshop will introduce a number of advanced structure
refinement features available in OLEX2 to a wide audience.

We will introduce a typical OLEX2 workflow followed by
several in-depth examples of how non-routine structures
may be refined. Particular attention will be paid to refinement
of disordered structures and what advantages OLEX2 offers
in handling them.

The day will consist of structured ‘instruction’ sessions,
interspersed by plenty of ‘hands-on’ sessions, where you
can apply these procedures and new skills to your own
structures.

The number of places is limited to 50 participants, and the
provisional cost will be 80 euros for this full-day workshop.
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European Young
Crystallographers Satellite
Meeting
THE European Young Crystallographers Satellite
Meeting will take place at ECM28, Warwick, UK on
Sunday 25 August 2013. This satellite meeting will be
the first of its kind at a European level and will run from
9.00 am to 5.00 pm, with three sessions dedicated to
young crystallographers (anyone under the age of 35)
presenting their work.

This meeting is organised by the European Young
Crystallographers’ General Interest Group and the Young
Crystallographers’ Group of the British Crystallographic
Association, in order to promote interaction between up-
and-coming and more established crystallographers. We
feel that this satellite meeting is an extremely valuable event
for young researchers and believe that it will help create a
network for young crystallographers, enabling them to
communicate their research in an informal environment and
to establish connections with other young crystallographers.
Given the significance of 2013 to many crystallographers
around the world with the Bragg centenary, we want to
ensure that we celebrate the contributions of younger
members and to continue promoting the fantastic work of
these up-and-coming scientists.

Further details will be published on this website. Everyone is
very welcome to attend this meeting, and we look forward
to welcoming you to Warwick!

Introduction to Software
Development for
Crystallographers Satellite
Meeting
ECACOMSIG, the European Crystallographic
Association’s Computing Special Interest Group, is
organising a two day Computing School on 23 – 24
August 2013, immediately before the European
Crystallographic Meeting (ECM28) at Warwick University.

The School will provide an introduction to software
development for crystallography students and post-docs –
especially those who are not currently involved with software
development (or at an early stage of this). We will not be

teaching the basics of programming, so students will need
to be familiar with at least one programming or scripting
language in current use. These include both modern
languages (e.g. Python, C++, Java) or older languages,
such as Fortran, C, Perl or Tcl.

The School will be held over two full days, starting in the
morning of 23 August 2013, so students and teachers
should plan to arrive on the evening of Thursday 22 August.

The School will be open to a maximum of 30 applicants. A
limited number of bursaries will be available to assist with
the cost of attendance. For more information on bursaries,
please contact Harry Powell.

The registration fee (including dinner on 22 and 23 August,
and lunch and refreshments on 23 and 24 August) is
currently planned to be €125.

Registration (including accommodation bookings) will be via
the ECM28 website.

Further details will be posted on the ECACOMSIG website
as they become available.

We look forward to seeing you in Warwick!

“The Two Braggs” Exhibition

APPROXIMATELY 100 years ago in Germany Max
Theodor Felix von Laue (1879-1960), Paul Karl Moritz
Knipping (1883-1935) and Walter Friedrich (1883–
1968) showed that X-rays could be diffracted by
crystals. Laue was subsequently awarded the Nobel
Prize in Physics in 1914. Following this discovery, the
unique partnership, father and son, William Henry
Bragg (1862-1942) and William Lawrence Bragg
(1890-1971) in England, successfully showed how
x-ray diffraction could lend itself to the solution of
crystal structures, for which they shared the Nobel
Prize in Physics in 1915. A major exhibition is
planned to coincide with the ECM28 at the University
of Warwick to celebrate their lives: for the first time it
will be possible to view historic equipment, notebooks,
honours, letters, films and artwork. The exhibition will
be open to all participants and to the public at large.

The registration form for ECM28 will be released at the
end of November. As more information about the main
meeting and other satellite meetings becomes available,
it will be posted at http://ecm28.ecanews.org/ .

William Henry Bragg William Lawrence Bragg
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Obituaries

Professor Dame Louise
Napier Johnson FRS, DBE

26/9/40 – 25/9/12

LOUISE Johnson, biophysicist and structural biologist,
died on 25/9/12 after a 13-month illness which she bore
with quiet fortitude and grace. Her life and work impacted
very many people worldwide, due both to her scientific
activities in protein crystallography and enzymology,
and her tireless interest and effort in supporting and
encouraging scientists in developing countries to
establish effective research laboratories as far apart as
South America, the Middle East and Pakistan.

I am one of those whose life course was changed by a
chance conversation with Louise, who I first met in 1987
when I was tutoring physics at Somerville College where
Louise was then a Fellow. Over lunch she asked me what I
was going to do when my fixed term contract at Somerville
expired and since there was still a whole year to go, I threw
away the comment ‘Oh, I don’t know, I will probably have to
change fields since nuclear physics (my then research area)
is no longer being funded in Oxford.’ She visibly brightened
and said ‘We are looking for someone with just your skills at
the moment to look after our new cutting edge X-ray
equipment for protein crystallography which is about to arrive.’
As a result of my rash statement and Louise’s quiet
persuasiveness, I visited her the very next day at the
Laboratory of Molecular Biophysics (LMB) where she and
her research group were then working on the mechanism of
action of glycogen phosphorylase, a large protein (842
amino acids) present in muscle which turns inert glycogen
into the sugar needed to power physical activity. They had
succeeded in obtaining a structure (1,2) and showed how
the enzyme was regulated by reversible phosphorylation and
allosteric effects. Her group were in the vanguard of those
using synchrotron radiation at Daresbury Laboratory near
Runcorn for macromolecular crystallography in the early
1980s (3). Louise’s lifelong interest in applying new

techniques to structural biology questions came to the fore
much later when she became Life Sciences Director of
Diamond Light Source in 2003. There she oversaw the
building and development of this highly effective national
facility which is now bearing great fruit for the UK physical
and biological sciences research community.

As a result of my visit to LMB that day I went to work there a
few months later, and when Louise was appointed to the
David Phillips Chair in Molecular Biophysics in 1990,
worked under her until her retirement in 2007. Her
management style was ‘hands off’ but ‘attention on’ in that
she was always there if advice or guidance was needed, but
did not offer it unless it was requested. She encouraged a
highly cooperative working environment among the different
groups and PIs in LMB which was extremely productive.
Since synchrotron data collection time was allocated in
aliquots of 24 or 48 hours and was much more efficient as a
team effort, we regularly had the opportunity to work
together closely with colleagues, thus developing a highly
effective research effort. Although Louise did not normally
accompany us on these trips to the synchrotron, during one
of her sabbatical terms, she asked to be brought up to
speed in using the current X-ray equipment and software for
crystallography. She determinedly and methodically worked
her way through our usual training programme for new
researchers, asking penetrating and pertinent questions at
every stage. This was a great example to us of how a senior
scientist should keep in touch with what the daily research
really involved, so that challenges faced by students and
postdocs could then be better appreciated and overcome.

Her book written with Tom Blundell and published in 1976
(4), although now a collector’s item judging by the price of a
second hand one on Amazon, is a classic text in the field
worthy of attention today: I still regularly consult my well
thumbed copy. Louise, with Wolfgang Baumeister,
Alasdair C Steven and Richard Perham, had just
completed work on a book entitled ‘Molecular Biology of
Machines and Assemblies’ before she became ill, and it will
be published in 2013.

Louise was very modest and unassuming about her many
achievements and honours, and this quality was brought
home to me forcefully on one occasion in June 2010 when
she very kindly offered to substitute in giving a conference
lecture for me. At the time my husband was critically ill and I
was unable to go and deliver it. We were trying to work out
over the phone if she could give it on a Tuesday afternoon,
and she mentioned she had to go to Cambridge on Sunday
evening and for the whole of Monday and then to London
on Tuesday morning, but that she might be free later in the
afternoon. I assumed that the Cambridge trip was to visit
her twin granddaughters, and asked after them, upon which
she hesitantly told me that actually she was going to collect
an honorary ScD degree from Cambridge. After some more
convoluted discussion, it gradually transpired that the
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London engagement was at Buckingham Palace at a
garden party given by the Queen, and that getting to Cardiff
in time to give the conference lecture was unfortunately just
not going to be possible. I was left wondering what her
Wednesday commitments might be! Her schedules were
punishing, and her energy amazing.

When Louise’s death was announced, I received many e-
mails from ex-LMB members expressing their appreciation
for Louise’s role in their lives, and retrospective realisation of
the positive atmosphere she nurtured: eg ‘After working in
other places, only now do I realise what a special place it
was under her leadership.’, ‘ A great lady’, and  ‘Such a big
presence within the field’.

Thus because of Louise I am a protein crystallographer and
no longer a nuclear physicist. She had an enormous and
lasting influence on my life, as she also had on the lives of
many others. Along with her numerous colleagues throughout
the world, I will miss her inspiration both scientifically and
personally. I feel privileged indeed to have known her and
worked with her. 

Elspeth Garman

Louise with Robin Owen
after his DPhil viva

Career:

1962: University College, London. Graduated with BSc
(Hons) Physics.

1965: The Royal Institution, London. PhD supervised by
David Phillips, University of London.

1966: Department of Biophysics, Yale University. Post-
doctoral research assistant in Prof F M Richards Laboratory.

Departmental Demonstrator in the Zoology Department,
University of Oxford.

University Lecturer in Molecular Biophysics, University of
Oxford.

1973-1990: Fellow and Janet Vaughan Lecturer, Somerville
College, Oxford.

1990-2007: David Phillips Professor in Molecular Biophysics,
University of Oxford.

1990-2007: Professorial Fellow, Corpus Christi College,
Oxford.

2008-2012: Emeritus Fellow Corpus Christi College, Oxford.

1991-2012: Honorary Fellow, Somerville College Oxford.

2003-2008: Director Life Sciences, Diamond Light Source.

2008-2011: Diamond Fellow.

Major Honours:

1990 Elected a Fellow of the Royal Society 

1992 Honorary DSc University of St Andrews 

2004 Hon DSc University of Bath 

2000 Associate Fellow Third World Academy of Science

2002 Dame of the British Empire 

2004 Hon DSc University of Bath 

2009 Hon DSc Imperial College London

2010 Hon ScD University of Cambridge

2011 Foreign Associate of the US National Academy of
Sciences.
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Dr Philip R Lowe
1948-2012

WHEN I joined the Department of Pharmacy at Aston
University in 1972 as a brand-new Lecturer, I was
offered assistance from a technician who, though junior
in status, had already established a reputation for skill
and the fearlessness necessary to tackle an arcane
subject like X-ray crystallography. That man was Phil
Lowe. During the years that followed, Phil became
indispensable to my research.  Our first X-ray generator
was scrounged from another department, and Phil
quickly developed an understanding of what the
temperamental beast required in order to keep it running
happily. This was also the period when the culture was
changing from “Wild West” to “’Elf and Safety”. Phil
devised the modifications to equipment and operating
procedures that brought us into compliance with
regulations that seemed burdensome then and seem
sensible now.

Though busy with a full-time job and family life, Phil had the
determination to gain an impressive set of academic
credentials. Phil began by earning his first degree through
the Open University, an experience which left him with a
keen appreciation of the Open University. He became a tutor
there for many years. Phil’s next step was to obtain the MSc
in Physics at Aston. With his understanding of the underlying
physics allied to his skill with apparatus, I was delighted that
he then chose to do PhD research under my supervision.
When the Big One came up, requiring a high-quality structure
determination, of course I asked Phil to work on it. This was
temozolomide, Aston’s own blockbuster drug. Discovered in
the research group of Malcolm Stevens, it became the
drug of choice for the treatment of glioma and achieved
annual sales in excess of $1 billion. Phil duly delivered the
goods, obtaining an R factor of 4.2% with data from our CAD4
diffractometer. Comparison of this structure with those of
related molecules, also studied by Phil, demonstrated the
existence of rotamers which had to be taken into account in
any attempt to relate structure to activity.

Of course, many BCA members will remember Phil through
the Intensive Courses in X-ray Structure Analysis, which ran
at Aston for a decade before transferring to Durham. When
David Watkin came up with the original idea, he found that
Oxford colleges would charge so much that the course
would become prohibitively expensive. Seeking a location
that would be both central and cheap, David discussed the
matter with Phil and me. Because of Phil’s cheerful and
outgoing nature, he had a circle of friends at Aston that
extended well beyond the scientific departments. In
particular, he was able to call in favours from friends in
Residences and Catering, who offered the course very
attractive prices that came within David’s available budget.
Even if the financial rewards to Aston were meagre, the
intangible rewards were great, putting Aston on the map in
the subject of crystallography which was to gain so many
Nobel Prizes. Phil and I assisted David as Local Organisers.
While we both helped out with academic matters, it was Phil
who worked tirelessly on everything else. He would be there
first thing in the morning to solve any problems with
photocopying or projectors, and he often would be found in
the evening cheerfully pulling pints for participants.

Phil is survived by his widow Jean and his sons Adrian and
Scott. He will be much missed by his many friends and
colleagues.

Carl Schwalbe
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Meetings of interest
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FURTHER information may be obtained from the websites given. If you have news of any meetings to add to the list,
please send them to the Editor, c.h.schwalbe@hotmail.com . Assistance from the IUCr website and the Journal of
Applied Crystallography is gratefully acknowledged.

2-5 December 2012
AsCA 12/CRYSTAL 28, Adelaide, Australia.
http://www.sapmea.asn.au/conventions/crystal2012/
index.html

6 December 2012
Bragg Symposium: Celebrating 100 years of Crystallography,
Adelaide, Australia.
http://www.sapmea.asn.au/conventions/crystal2012/
bragg.html

10-12 December 2012
Seeding and Self-Seeding at New FEL Sources (SSSFEL12),
Trieste, Italy.
http://www.elettra.trieste.it/SSSFEL12/

11 December 2012
Biological Structures Group Winter Meeting, MRC Cambridge.
http://bsg.crystallography.org.uk/

11-12 December 2012
International Workshop – Advances in Neutron Triple-Axis
Spectroscopy, Berlin, Germany.
http://www.helmholtz-berlin.de/events/tas/
index_de.html

6-11 January 2013
Carotenoids – Gordon Research Conference, Ventura,
CA, USA.
http://www.grc.org/programs.aspx?year=2013&
program=carot

8-11 January 2013
International Conference on Biomolecular Forms and
Functions: A Celebration of 50 Years of the Ramachandran
Map, Bangalore, India. 
http://icbff2013.com/

13-18 January 2013
5th MaNEP Winter School – Understanding Electronic and
Magnetic Correlations, Saas-Fee, Switzerland.
http://www.manep.ch/en/events/saasfee13/

14-17 January 2013
International Symposium on Neutron Scattering, Mumbai,
India. 
http://www.barc.gov.in/symposium/isns2013/

20-25 January 2013
Metals in Biology – Gordon Research Conference, Ventura,
CA, USA.
http://www.grc.org/programs.aspx?year=2013&
program=metalsbio

21-22 January 2013 
Synchrotron Radiation for Electrochemical Energy Storage
(SYREES-2013), Gif-sur-Yvette, France.
http://www.synchrotron-soleil.fr/Soleil/Toutes
Actualites/Workshops/2013/SYREES-2013/Welcome

21-25 January 2013 
7th International Symposium on Hydrogen and Energy,
Stoos, Switzerland. 
http://www.empa.ch/plugin/template/empa/22/
123773/---/l=2

22-24 January 2013 
Nagoya Symposium: Frontiers in Structural Physiology,
Nagoya, Japan.
http://symposium.cespi.nagoya-u.ac.jp/

23-24 January 2013 
8th SOLEIL Users’ Meeting, Gif-sur-Yvette, France. 
http://www.synchrotron-soleil.fr/Workshops/
2013/SUM2013

23-25 January 2013 
Flipper 2013: International Workshop on Single-Crystal
Diffraction with Polarised Neutrons, Grenoble, France.
http://www.ill.eu/news-events/events/flipper-2013 

24-27 January 2013 
Bioinorganic Chemistry – Gordon Research Seminar,
Ventura, CA, USA.
http://www.grc.org/programs.aspx?year=2013&
program=grs_bioin

25 January 2013
DESY Photon Science Users’ Meeting – Research With
Synchrotron Radiation and FELs Hamburg Germany.
http://hasylab.desy.de/news__events/users%27_
meeting/index_eng.html

3-8 February 2013 
Nanomaterials for Applications in Energy Technology,
Ventura, CA, USA.
http://www.grc.org/programs.aspx?year=2013&
program=nanomat

10-15 February 2013 
Fibronectin, Integrins & Related Molecules – Gordon
Research Conference, Ventura, CA, USA.
http://www.grc.org/programs.aspx?year=2013&
program=fibronec

14-18 February 2013 
AAAS Annual Meeting – The Beauty and Benefits of
Science, Boston, MA, USA.
http://www.aaas.org/meetings/2013/

25-26 February 2013 
Annual International Conference on Chemistry, Chemical
Engineering and Chemical Process (CCECP 2013), Hotel
Fort Canning, Singapore.
http://chemistry-conf.org/
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3-8 March 2013 
Glycobiology – Gordon Research Conference, Ventura,
CA, USA.
http://www.grc.org/programs.aspx?year=2013&
program=glycobio

5-14 March 2013 
ISIS Practical Neutron Training Course, March 2013, ISIS,
Abingdon.
http://www.isis.stfc.ac.uk/learning/neutron-training-
course/

19-22 March 2013 
21st Annual Meeting of the German Crystallographic
Society, Freiberg, Germany.
http://www.conventus.de/dgk2013/

1-5 April 2013 
2013 MRS Spring Meeting and Exhibit, San Francisco,
CA, USA.
http://mrs.org/spring2013/

6-14 April 2013 
14th BCA/CCG Intensive Teaching School in X-Ray
Structure Analysis, Durham.
http://www.dur.ac.uk/durham.x-ray-school/

7-12 April 2013 
2nd International School on Aperiodic Crystals, Bayreuth,
Germany.
http://old.crystal.uni-bayreuth.de/
aperiodic_crys_school_2013/

14-19 April 2013 
4th Annual Accelerator Reliability Workshop, Clayton, VIC,
Australia. 
http://www.synchrotron.org.au/index.php/news/events/
australian-events/arw-2013

20-21 April 2013 
TOPAS Users Meeting, Gaithersburg, MD, USA.
http://www.bruker.com/?&tx_ttnews[tt_news]=311&
cHash=fd79a9509e33f955a414a209b333457c

22-25 April 2013 
APD-IV: Accuracy in Powder Diffraction Meeting,
Gaithersburg, MD, USA.
http://www.iucr.org/news/notices/meetings/www.nist.
gov/mml/apdiv_conference_2013.cfm

4-5 May 2013 
Chemistry of Supramolecules & Assemblies – Gordon
Research Seminar, Les Diablerets, Switzerland. 
http://www.grc.org/programs.aspx?year=2013&
program=grs_supra

5-10 May 2013 
Chemistry of Supramolecules & Assemblies – Gordon
Research Conference, Les Diablerets, Switzerland.
http://www.grc.org/programs.aspx?year=2013&
program=supramol

5-10 May 2013 
5th International Conference on Recrystallization and Grain
Growth, Sydney, Australia.
http://www.rex-gg2013.org/

17-22 May 2013 
EMBO Conference – The Biology of Molecular Chaperones:
From Molecules, Organelles and Cells to Misfolding
Diseases, Santa Margherita di Pula, Italy.
http://events.embo.org/13-chaperone/index.html

27-31 May 2013 
E-MRS 2013 Spring Meeting, Strasbourg, France.
http://www.emrs-strasbourg.com/index.php?
option=com_content&task=view&id=569&Itemid=1583 

30 May - 8 June 2013 
Crystallographic Course: The Future of Dynamic Structural
Science, Erice, Italy.
http://www.crystalerice.org/Erice2013/2013.htm

2-7 June 2013 
Electron Distribution and Chemical Bonding – Gordon
Research Conference, Les Diablerets, Switzerland.
http://www.grc.org/programs.aspx?year=2013&
program=elecdist

9-14 June 2013 
Polymers – Gordon Research Conference, South Hadley,
MA, USA.
http://www.grc.org/programs.aspx?year=2013&
program=polymers

9-22 June 2013 
The Zürich School of Crystallography 2013, Zürich,
Switzerland.
http://www.oci.uzh.ch/group.pages/linden/zsc/
Location.html

16-21 June 2013 
Liquid Crystals – Gordon Research Conference, Biddeford,
ME, USA.
http://www.grc.org/programs.aspx?year=2013&
program=liqucryst

30 June - 5 July 2013 
Nucleosides, Nucleotides & Oligonucleotides – Gordon
Research Conference, Newport, RI, USA.
http://www.grc.org/programs.aspx?year=2013&
program=nucleo

2-5 July 2013 
International Workshop on Neutron Optics and Detectors
(NOP&D-2013), Munich, Germany.
http://www.iucr.org/news/notices/meetings/
meeting_2012_299

6-7 July 2013 
Thin Film & Crystal Growth Mechanisms – Gordon Research
Seminar, Biddeford, ME, USA.
http://www.grc.org/programs.aspx?year=2013&
program=grs_thin

7-12 July 2013 
Thin Film & Crystal Growth Mechanisms – Gordon Research
Conference, Biddeford, ME, USA.
http://www.grc.org/programs.aspx?year=2013&
program=thinfilm

8-12 July 2013 
International Conference on Neutron Scattering, Edinburgh.
http://www.icns2013.org/home
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13-17 July 2013 
9th European Biophysics Congress, Lisbon, Portugal.
http://www.ebsa2013.org/

14-19 July 2013 
Enzymes, Coenzymes & Metabolic Pathways – Gordon
Research Conference, Waterville Valley, NH, USA.
http://www.grc.org/programs.aspx?year=2013&
program=enzymes

20-24 July 2013 
2013 American Crystallographic Association Meeting,
Honolulu, HI, USA.
http://www.amercrystalassn.org/2013-meeting-
homepage

4-10 August 2013
ISSCG-15. 15th Summer School on Crystal Growth,
Gdansk, Poland.
http://science24.com/event/isscg15/

11-16 August 2013
ICCGE-17. 17th International Conference on Crystal Growth
and Epitaxy, Warsaw, Poland.
http://science24.com/event/iccge17/

25-29 August 2013
28th European Crystallographic Meeting, University of
Warwick.
http://ecm28.org/

1-6 September 2013 
12th International Conference on Quasicrystals, Kraków,
Poland.
http://www.icq12.fis.agh.edu.pl/

8-11 September 2013 
11th International Conference on Biology and Synchrotron
Radiation (BSR), Hamburg, Germany.
http://www.nature.com/natureevents/science/events/
17286-

8-13 September 2013 
11th European Conference on Accelerators in Applied
Research and Technology, Namur, Belgium.
http://www.ecaart-11.be/ 

30 September - 5 October 2013 
8th International Workshop on Bulk Nitride Semiconductors,
Seeon, Germany.
http://www.iwbns2013.iisb.fraunhofer.de/index.html

30 September - 5 October 2013 
International School on Fundamental Crystallography:
Introduction to International Tables for Crystallography,
Vol.A: Space-Group Symmetry and Vol. A1: Symmetry
Relations Between Space Groups, Guletchitza, Bulgaria.
http://www.bgcryst.com/index.php?option=com_
content&id=62

1-6 December 2013 
2013 MRS Fall Meeting and Exhibit, Boston,, MA, USA.
http://www.bgcryst.com/index.php?option=com_
content&id=62

2-6 December 2013 
Thermec 2013: Neutron Scattering & X-Ray Studies for the
Advancement of Materials, Las Vegas, NV, USA.
http://www.thermec.org/template3s/

5-12 August 2014
IUCr2014. 23rd Congress and General Assembly, Montreal,
Quebec, Canada.
http://www.iucr2014.org/
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EMPYREAN

The world of X-ray diffraction
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FWHM = 0.026 °2

The new Empyrean from PANalytical 
is truly innovative, with cutting-edge 
technology in every aspect. Empyrean 
brings the idea of the perfect XRD 
platform to life: 

sample, no compromises

sample platforms
3D: the only detector for 0D, 1D, 

2D and even 3D applications

range, linearity and resolution

world’s fi rst 3D detector

The only XRD platform 
that does it all

Cutting-edge technology. Ultimate commitment.

The Analytical X-ray Company



Got an open port? 
Synchrotron-quality SAXS data at home

• Measure your samples in less than one hour

• Have your SAXS instrument close to your wet lab
for quick feedback into your day-to-day workf low
and for increased productivity 

• Easily install this compact SAXS camera on an open 
port of any Rigaku generator

Actual scattering data for protein standards (data are scaled for display purposes)
Exposure time for each – 30 minutes
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expertise   development   range   quality   support

Fine detail produces fine results

it’s what makes us cooler

Every low temperature device we produce is designed, 

built and tested by us in our Oxfordshire workshops under 

compromise-free manufacturing processes.

Our highly skilled development engineers and technicians are 

dedicated to giving you the best cooling systems possible, ensuring 

that best practice and quality control are observed and implemented 

through every step.

This level of  quality and total focus in the field of  sample cooling 

allows us to manufacture low temperature devices systems that 

always out-perform the rest, making them the ‘cooler of  choice’ 

throughout the crystallography community.

For full details of  our quality cooling product range visit 

www.oxcryo.com or call us on +44 1993 883 488 to discuss your 

specific requirements.
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