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From the old to the new
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A more convoluted route
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Diamond Light Source

Opened for operations in January 2007

Diamond is a private company formed as a joint venture between STFC
(86%) and The Wellcome Trust (14%)

Phase I:
7 beamlines - 2007

Phase II:
+ 15 beamlines
completed - 2012

— Phase III:
+ 11 beamlines:
— -
~ funding approved,
construction started

) \\

All beamlines are owned and operated by Diamond
_d 1}/
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Beamlines at Diamond

B24 CryoTXM

Miersfocus MX 124 102 MX:IA(r)\gc;"X’r(noleculor Crystallography

Circular Dichroism B23 PR
Long Wavelength MX 123 /‘ 104 MX
Infrared Microspectroscopy B22 -————""'. |05 ARPES
‘\ ~» 106 Nanoscience

Non-Crystalline Diffraction 122

High throughput SAXS B2
Inelastic X-ray Scattering 121

0 107 Surface & Interface Diffraction
BO7 VERSOX: Versatile Soft X-ray Beamline

| y ;
LOLA: X-ray Spectroscopy 120 08 Soft Xeray Microscopy

7109 SISA: Surface & Interface Structural Analysis

Small Molecule Single Crystal Diffraction 119 ) .
Core EXAFS © | 8.\ w
' 10 BLADE: X-ray Dichroism & Scattering
Microfocus Spectroscopy | 18 @t
Test beamline B16 High Resolution Powder Diffraction

Materials & Magnetism 116
X-ray Pair Distribution |15-1

Extreme Conditions JEEP: Joint Engineering, Environmental and Processing

A Hard X-ray Nanoprobe for Complex Systems |14

\
/ \ diamond

I13 X-ray Imaging (L) and Coherence (LC)



Industrial Access Iin the UK
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DARTS @ Daresbury C~ O DARTS

Developed industrial usage
of synchrotron and
introduced the concept of
offering a service mode
access.

diamond



1980-1985

1985-1995

1995-2000 2000-2005

../

S

\\\“\‘

1985

industrial consortia

access the SRS

_LRC

Da resb ury Laboratory

1988 -
2000

Daresbury Research
Services operational

wider industrial access -
beamtime only

1997 - DARTS launched
service mode for XRD, SAXS

and XAS
2000 - DARTS
expanded to
cover all
industrial use
of the SRS

' )DARTS

))-———
Fast Targeted Analytical Sold
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Angew. Chemie, 41, 265, (2002)
Org. Biomol. Chem., 3, 1863-1871, (2005)

»
I

i $69 million
ﬂé bridion sales in Q2
e N2013

sugammadex

g N .
ﬁ 2ml } \,.,

Oseltamivir - Tamiflu
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T
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Proprietary access — beamtime only

Beamtime only

*Priority access
* Pay for what you need
*ldeal for experts

diamond



Historical access options

9 am 9 am

or build your own beamline!

I M CA_‘ AT Industrial Macromolecular Crystallography Association
Collaborative Access Team

Abbott, Bristol Myers-Squibb, Merck, Novartis and Pfizer
beamline at APS, Chicago, US

diamond

TOYOTA beamline at SPring-8, Japan
P Tin


https://www.imca.aps.anl.gov/

Access options at Diamond
9 am 9 am

diamond



Mail in service established

Beamtime only

*Priority access
* Pay for what you need

«Ideal for experts Mail-in data

collection service

*Submit 1 to 100s of samples
*Rapid turnaround
*Multiple techniques

diamond




Automation, automation, automation

ISPyB

Click on the acronym, or on the space group to see the samples attac
corresponding acronym, space group.

form If you have submitted new samplesheets for Safety, you can selact th
~MNew retrieve their =1
sample
*View
- Proteins & omment
and
crystal
forms
-Unassigned
Samples
- All samples
+Search

- Brokain
g

Start on
next hkl file Map file
sample ‘L d 1§

180° |18 nodes

1800 Images] > 144 |1 CPU Non Parallel
4.5 GB CPU

o 1 2 3 4 5 6 7 8 9
B Mminutes

dat

—— .
“processing
pipeline

Data
acquisition

—

= robotics

[ L%
\ A
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——= +Collect data from your

Remote access for macromolecular
crystallography

Beamtime only

*Priority access
* Pay for what you need

«Ideal for experts Mail-in data

collection service

*Submit 1 to 100s of samples
*Rapid turnaround
* Multiple techniques

Remote access

home lab

e *Minimise travel

+All team can participate

y | diamond



Remote access

Diamond is operational 24 hours a day, 6 days a week.

e

“« Minimises user travel
» Allows customer to monitor service work and feed in comments

* No limit on nhumber of experiment team members diamond

/ ’
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The Industrial Liaison Group

PDramona‘inaustrial
SCience Committee
(DISCO)

Diamond Board & Industrial Liaison
Diamond Executive Group

I

= SCIENUTICCACGVISOLY:
committee

diamond




Elizabeth Shotton

Head of Industrial
Liaison

XRPD, SXTAL

Claire Pizzey

Industrial Liaison
Scientist

SAXS

Anna Kroner

Industrial Liaison
Scientist

XAS

Alex Dias

Industrial Liaison
Scientist

MX

Tobias Richter

Senior Software
Scientist

Leigh Connor

Industrial Liaison
Scientist

XRPD,
Engineering

Jitka Waterman

Industrial Liaison
Scientist

MX

diamond



Leading the way for industrial research

Beamtime only

*Priority access
* Pay for what you need

ConSUItancy e|deal for experts Mal |'|n data
* Dedicated scientific team CO”eCtion SerViCe

*From experiment design to )
*Submit 1 to 100s of samples

reporting _
*No prior knowledge required -Rapl_d turnaron_md
*Multiple techniques

Remote access Collaboration

== «Collect data from your * Studentships
— -r|\1/l(?rr1ri]r?1i|:§ travel Peer review :Z?;-tio—cSRCs EU etc
_— «With Diamond ’

+ All team can participate

3

/

*With university
* Apply directly
*Free if awarded time

diamond




Access modes for industrial users

Shared

Yes

Beamtime allocated for

No
proprietary access is

<= Up to 30% on an
individual beamline

== with a cap at 10% of
overall beamtime
awarded across
Diamond

Free access through
peer review
competition.

Must publish results

diamond




DISCo

4

AstraZeneca

Q evotec
Infineum?)

e
Johnson Matthey

‘s
L)
National Nuclear Laboratory ..
o

Malcolm Skingle (chair)
Dave Brown

Anne Kavanagh

John Barker

Rob Cooke

Ken Lewtas

Peter Ash

Jonathan Hyde

Cheryl Doherty

David Rugg

Emily Nott

lan Tucker

diamond


http://www.argentadiscovery.com/
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=v8GIwCqzKCc0lM&tbnid=eKgxUXu8z9j8nM:&ved=0CAUQjRw&url=http://www.mvmlifescience.com/news/default.asp?aid=133&ei=lD9uUonPLeub0AWb34CQBQ&bvm=bv.55123115,d.d2k&psig=AFQjCNEj11RKVzV3zowM-Ppevuh29iELaQ&ust=1383043332644297

Business Development
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Bespoke Marketing Material

) diamond
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& o Read more._.

Website

.dlam()ﬂd About r U = amli ‘ More

Industrial Liaison Office

(NGOG Experiments  Research Areas  Case Studies  Mews — Meet the Team  FAQ

Welcome to the Industrial Liaison Office. We are here to
help you with all aspects of your work with Diamond.

To find out more about how we can help with your
project, please select from the following options:

e What is Diamond and how can it help me?
e Why use Diamond?
e How can | use Diamond?

s What techniques are available?
e Latest case studies
e Information by research area

Featured Case Studies
Non-destructive strain measurement of a Trent 1000 fan blade

The Problem

Rolls-Royce apply a surface treatment to the base of the fan blades on some of emn—.
their Trent engines to provide additional integrity margins by reducing the

potential for initiation and propagation of cracks. During development of one of _.\L._.—

their latest turbofan engines, the Trent 1000, researchers from Rolls-Royce
needed a material characterisation method so that they could assess the
effectiveness of the local surface treatments.

Looking at Platinum Speciation in Three Way Catalysts

g The Problem

S Platinum group metals play a crucial role in a variety of applications and in

particular for a host of catalytic applications. The largest application is
currently in vehicle emission control (WEC) catalysts to efficiently reduce
particulate matter, CO, NOx and hydrocarbons. This type of catalytic system
is diverse and complex and generally contains 0.1-1 wt% active metal
deposited on a thermally stable structural support. Therefore, applying a wide
range of technigues is essential to fully understand these complex catalytic
materials.

Read more...

Contact Information

Industrial Liaison Office
Tel: #44 (0) 1235 778797
E-mail: industry@diamaond.ac.uk

Meet the team...

Tweets ¥ Follow

_CanadianLightSource 7 .Jan
@CanLightSource

Mow we know how super-
volcanoes blow: findings from the
European Synchrotron Radiation
Facility in Grenoble, France.
latimes.comisciencel/scienc...
13 Retweeted by Diamond Light
Source

latn| »

FElehow summan:

I s

P /|

diamond



Industry case studies

e 30 completed and published case studies including

-
e Unilever g sess in breat g at Platin.m Speciaton|
Measuring stress in breathing Loaoking at Flatinum Speciationin
apparaius cylinders Three Way Catalysts
-
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Sector flyers

We remain rediant on fossil fuels for our current and future energy supply and one of the grutes’(clldlema
facing scientists today is to make the most efficient use of cur This drive for

affects all aspects of the oil industry from oil recovery to

refining processes through to lubricants, additives and coatings.

Located in South Oxfordshire, a region widely recognised for a strong technology business focus, the
Diamond Light Source is a sophisticated synchrotron light facility which can generate highly intense

beams of light ranging from IR and UV to X-rays, all of which are making research at the cutting edge of
modem science possible. Diamond provides specialist analytical techniques for the atomi: to microscale
characterisation of materials ranging from crude oil, petroleum additives, lubricants and anti-corrosion
coatings through to the next generation of catalysts for refining.

In order to facilitate the use of Diamond by researchers working in industry, an Industrial Liaison team has
been established, comprising highly qualified scientists experienced in a range of technique areas. This team
can help to translate your ressarch problem into an analytical solution by making use of its diverse expertiss
in synchrotron methods.

Depending on your specific requirements, we offer a range of service levels:

+ Beamtime only — you come to Diamond and callect your own data
+ Data collection service — we collect your data and send it to you for analysis
« Full analysis service — we collect and analyss your data and present you with a detailed report..

Some examples of ways in which Diamond can provide research and development solutions for the oll
industry are outlined overleaf.

For further information please contact
the Dimond industrial Liason Offica on

+44 1235 778797
industry@diamond.ac.uk
www.diamond.ac.uk/industry

© Dharnead Light Boerse Lintiec 2012

diamond

Oil Research Using Diamond

* Structural inve stigations of
complex functional materials, e.g

ekt s, « Investigation of catalyst behaviour under in situ

conditions;
* Follow comosion processas under realistic

conditions;

= Structural and chemical information to aid the

development of high performance materials and
coatings;

= Element specific detection of contaminants

aven atvery low concentration.

+ Study solid-zolid and solid-liquid intarfaces including
clay and mineral systems;
= Analyse partick shape, particle growth and size
distribution in colloidal suspensions including
asphatenes.

0il Research

* Structural idemtification and characterisation of
crystalline solids and waxes;
+ Understand interfacial phenomena relating to friction,
lubrication and wear,;
PRI I mm D « Follaw chamical composition changes during
films and coatings;
= Explore phasa behaviour in oil additives,
detergents and lubricants.

= Detect the presance of specific element comtaminants;
= Uncover the chemical composition of worn films;
= Non destructive testing of failure and fatigue in
Pipas and welds;
+ Image microscale cracks and pores in
pipes and welds.

For further infarmation pleese cortact:
the Diamond Industrial Ligison Dfffica on

+44 1235 778797
industry@diamond.ac.uk
www.diamond.ac.ukfindustry

€ Dlarnd Light Esurs Linied 2012




Beamline flyers

diamond diamond

B18 — X-ray Absorption Spectroscopy

B18is 2 general purpose XAS beamline at Diamond. This beamline is part of an integrated
project dewoted to ¥AS, which includes a microfocus XAS beamline (HE) and a high flux versatile
sCanning and dispersive ¥AS (120). Therefore, B18 is dadicated for more general and less
demanding specifications or preliminary studies, and it opens access 10 one-ime and new users.

Moregver, the beamline has developed the Quick EXAFS technigue, where a single XAS specirum

can be collected in a few seconds. This beamline also provides the option of a combined sat up of « Direct studies of the structure and
XAS/XRD; we are working towards implementation of other complementary technigues within his interaction of catalysts with chemical reagents
set up to allow complex siudies of various materials under ime-resolved, im sifu conditions. The under rapidly changing environmental conditions —
experimental area has sufficient space and flexbility 1o allow the use of sample environments such three-way catalysts, fuel cells;
s high throughput chambers and other speciroscopic probes e.g. IR, Raman. « Characterisation of redox-active nanccrystalline temperatures;
xides, microporous materials; « Studies complex materials and catalysts by combined
) XAS/XRD t correfate changes in the short and long-range
g e « Study solution chemistry; structures;
b « Investigations of materials during hydrothermal » Study kinetic processes in operating
: (][44 Whrmsnmriin + Design and characterisation of novel,
. I advances materials.
Atomic-scale : Experimental set up: XAS " . Industrial
Beamline Specification v es,earch
e e at Diamond
) P—I (K edge)

Investigated elements ¥_U {L edges), Pt — onwards (M edges)
Beam Size (um) 200x 250
at sample HxV) « Study metal speciation of toxic materials to handle the .Dm“ofmmm

e o B L e e e

-
Tochniques avalable Step scan XAS, QEXAFS, Combined XAS/XRD, Space for other Sy toxic materials; suwbb‘:mmalmss:—mml mechanisms
complementary techniques » Studies rocks, solls, sediments, plant materials,
— ge:sul?n;ield_ . poliutants and radioactive waste issues on
pgas microstrip detector climate change.

e 4 element Si DRIFT detector for the range 2-15 kel

g 0 element Ge monolithic detsctor above 15 keV

Syl et
+44 1235 778797 : +44 1235 778797
industry@diamond. ac.uk lndgsty@dlamondac.uk
www.diamaond.ac.uk/industry www.diamond.ac.ukfindustry
& Diarmond Ligh Sourta Lo 2011 © Dlarnend Light Searse Lintie 2011




Industrially-focused
Conferences
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*_ ~100 delegates @ 2 day event
\

Speakers from industry,
2013 academia and national labs
including:

llluminating Challenges « CONCAWE

in Automotive Research . Jaguar LandRover

* Ricardo

* Shell

 OC Oerlikon Balzers AG
« MAHLE

* [nfineum

« Sandia National Lab

« Argonne National Lab

« Diamond

Coverage in local and trade i
press
lnfmeu;S/)
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‘S—/ m ABOUT US PUBLICATIONS CONFERENCES CONTACT US
Infineum ABOUT  PRODUCTS ORMATION CENTRE  COLLABORATION  CARE CONTACT

PRESS RELEASES

7770

ERNC=o Wa Pioneering conference shines light on how science and
fome - Informatcn Centr - Prass Room Dwrond Lght 5 s - 7 SRS S—— i 2 i
e A s e R A - g ey S ety e industry can meet tomorrow’s automotive challenges
» Infineum Trends
Icn':ir\"eum and Talnmd. Lig;;: Soun:he announce joint event - llluminating > Oxfordshire. UK — 22 November 2013
allonges in Automotive Researc
» ACEA and AP1 Categaries 72013 -
“ Professionals from the automotive industry and scientific research community this week came together at the llluminating Challenges in Automotive Research
The intsmal Combus¥on Enging |5 e1pectsd 1o remsin e vehice powse Tan of cholce | : : S E S 2
» infinaum Insight for e foreaeeatie ke, Ag 3 resull of ver-loughening emissions legisiaton, 3 drive U (iCAR) conference to discuss and share insight into solving the world’s major automotive challenges.
for greater fuel economy and increased demands ¥om end users, we are enfering a 1910 NOVEMEER 3012, DAMOND LIGHT SOURCE. QUFORCE
» Industry Actonyms period rapid changes in andthe The inaugural event was hosted by Diamond, the UK’s national synchrotron facility, in partnership with Infineum, a world-class formulator, manufacturer and
AW (5. YoPics a0 GBS ManugaCAEAr, OF companles and he Gamond - marketer of petroleum additives, and focused on how science and industry can work together to build cleaner, more efficient vehicles of the future — against a
300#ves NdusYy are investing neaaly 1o ang togetner leading research bchniques. g 4 5 3 g : ; = 2
» s Room world-class science instubons and academics to meet hese challenges. complex backdrop of a growing global vehicle , stricter and air quality and the desire for greater fuel economy.
» Press Enquiries Some of these challenges are 50 krge and broad ranging #iat it s ikely they wil need

% e adaressed through coflaboraion. We recognise Hie wtal need to bring Sogether
SCRNNEES AN aNgING8rs fTom 3c1055 the AUoMotNE INdustry and Yom rasearch

taciflies and Scagenia 10 30dress Mese key challenges with a ariely of approaches

o —TY

soamne RSN 47

— The future of the motor car

taThe Engineer reports from an Oxfordshire conference focused on innovation in automotive technology
magazine

theEMNGINEER

co.uk

AFPLY NOW

Homea News In-Depth Video Opinion Blog Archiva White papers Engineering Johs

Sectors Search the site
Home | Events |
Aerospace I
o - oy
T Conference

e e g, 8

Civil & Structural

Cectionics Illuminating Challenges in
Energy & Automotive Research (iCAR
Environment 20 1 3) B

Medical & Healthcare
18 - 19 November 2013 2 November 2013

A major naw sciance conference, aimed at bringing together scientists

EXPESTISE v TRENDS v  WEOWS  SEARCHQ

Military & Defence

Rail & Marine 1
! ! and enginears working in the automative, ol and petrochemical ICAR Confefence
industries with leading science researchers and academics, is being held
Channels fin tha 18%h and 1Gth Nouember 2017 ab Riamand | inkt Snores

Pioneering conference shines light on how science and Industry can meet
~. tomorrow'’s automotive challenges

mumtuge | Smnes

. g, At o1 -nu-\--——
Pt e ey e

bty
e e
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( TOM CLARKE Science Editor

21 JULY 2013

New hope for depression sufferers

‘ Hi-tech ~

42N agvances
against stress
and depression -

video

Scientists in Oxfordshire identify the structure
of a protein deep within the brain which can
cause stress and depression, using a light source
10 billion times brighter than the sun.

—_—

-

ARTICLE

€010 I0R8 vl are) 2387

Structure of class B GPCR corticotropin-
releasmg factor receptor 1

Cheng', Andrew 5. Dord’,

Sernctural analysis of class B G- peoted et il (GPCRS), cell-surface proteins 1hat respond 16 peplice

has been icsad 0 the i wal extracellubir deevain, thes providing Fke understanding of
the membeanespannlng stgnal transduction docsaln. The oeticotropis - releasing Gotor recegaor type 1 is & cliss B
receptor which modiates the respoase 10 stress and has been cons idered o drug target for depeession and anxiety. Here
we report the cryseal e ol th ane domals ¥ recepear type 1
An complex with the small-molecele antagoadst CP 376395, Hu‘ﬂn.rt\l\‘mu\kks‘kmlkdllsmlmnihean.hkcﬁmLul
class B recuptors. Atomic details of the interactions of the receptor with the non-peptide ligand that binds deep within
the receptor are describedd. This structure provides 2 model for 28 class B GPCRs and mmy aid in the design of new
sanall- ool drogs for diseases of brain snd mitabolism

Science

Ty Calve Coclkanm.

[s10 1]
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Oh joy, misery molecule found
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Some of our projects

SEVENTH FRAMEWORK %

PROGRAMME
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A Worldwide Customer Base from Industry
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Thank you- for your-attention

www.diamond.ac.uk/industry
industry@diamond.ac.uk



