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The 80s

The laptop and mobile phone

The tv

The video recorder
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Now
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2009 Nobel Prize in Physics

Whierd pbdpSaBdylaabid&pbigad. Smith

"for the invention of an imaging semiconductor
circuit — the CCD sensor"

2014 Nobel Prize in Physics

Il-zhﬁlnﬁkasaki, Hiroshi Amano and Shuji Nakamura

“for the invention of efficient blue light-emitting diodes
which has enabled bright and energy-saving white light
sources”

2007 Nobel Prize in Physics
NIBEVIdROIREPEAS Grinberg

"for the discovery of Giant Magnetoresistance"
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Advancing Science

Biotechnology Health and
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Diamond-Il Advancing Science

 September 2018 — User engagement to explore science
opportunities using a new diffraction limited source with
388 researchers attending across 6 workshops.

* November 2018 — SAC and DISCo endorse the science
case.

e May 2020 - SAC and DISCo review expressions of interest
for new beamlines and beamline upgrades

 December 2020 — SAC and DISCo review new beamline
proposals and beamline upgrade proposals. 1561
statements of support received for the proposals.

* June 2021 - 3 new flagship beamlines announced (CSXID,
SWIFT and KO4) along with upgrades to existing
beamlines.
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Science Opportunities
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Science Opportunities - SWIFT

SWIFT will enable studies of dynamic phenomena
with X-ray Absorption Spectroscopy using hard X-rays

Materials in any physical form and operational conditions:
Disordered systems and liquids
Element-specific insights into ultra-dilute components
Operando environment: High temperatures / gas / pressure / electrochemical potentials ...

SWIFT will provide

High photon flux over a wide energy range to cover a broad range of elements actiz(ites ° °:
Fast Energy Scanning : QUICK-EXAFS (50Hz) | o " Q
High speed data acquisition chain, and fast detectors ol ey
Integration of sample environments and laboratory instrumentation Lo ¥
Multiple techniques ( XAS, XRF, XRD, FTIR) on with a 20 um spot size H\cf,,'l/o - 3 &« o ac't’;j‘;’;es
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Science Opportunities — KO4 for Ultra-XChem

Capacity drives Science: fast chemical biology and out-of-reach samples
* Meet both MX and XChem demand

* Develop future modalities, broader screens, complex paradigms, drug viability analysis

* Evolve new user communities (e.g. non-structural chemical biologists)

* Drive Al methods: more relevant chemical biology, improved predictive tools for molecular recognition

LUlIiciiuy nnulilcivawvic oSuiciiige
* membrane proteins, complexes x10
Large data to drive ML/AI

>250 screens

New targeting modalities
conformational, allosteric, ...
New entrants, new biotech
New chemical biology
Chemical biology at scale

Rapid & cheap i
design/make/test

Very large experiments Lead compoun s Alest demand of snerienced ssers
r
3000 compounds > >200 hits in months R 4

early drug discovery

(currently: >1 yr) *  rapid chemical biology i o
@ Accelerated hit-to-lead progression 104-1

upgrades

>75 screens
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Challenges and Opportunities

Optics and Metrology Laboratory ‘

102-2 VMX:i: Versatile MX in situ
102-1 VMXm: Versatile MX micro
103 MX
I04 1 MX

104 Microfocus MX

______. 105 ARPES: Angle-Resolved Photoemission Spectroscopy

Cryo-TXM: Cryo-Transmission X-ray Microscopy B24
UK X-ray Free Electron Laser (XFEL) Hub }—. Microfocus and Serial MX 124

Membrane Protein Laboratory
Circular Dichroism B23
Long Wavelength MX 123
MIRIAM: Infrared Microspectroscopy B22

Small Angle Scatterlng and Diffraction 122

High Throughput SAXS B21
Inelastic X-ray Scattering 121

.—I XChem facility for fragment-based screening ‘

06 Nanoscience

I07 Surface and Interface Diffraction
BO7 VerSoX: Versatile Soft X-ray

108 Scanning X-ray Microscopy
LOLA: Versatile X-ray Spectroscopy 120

109 Atomic and Electronic Structure

Small-Molecule Single-Crystal Diffraction 119 of Surfaces and Interfaces

Core XAS: X-ray Absorption Spectroscopy B18
Active Materials Laboratory .\
Microfocus Spectroscopy 118 .. S —
Test Beamline | B16 .—7
Materials and Magnetism 116
XPDF: X-ray Pair Distribution Function 115-1
Extreme Conditions 115

110 BLADE: X-ray Dichroism and Scattering

111 High Resolution Powder Diffraction &
Long Duration Experiments (LDE)

DIAD: Dual Imaging and Diffraction

112 JEEP: Joint Engineering, Environmental and Processing
Hard X-ray Nanoprobe 114

i Electron Physical Science Imaging Centre (ePSIC)

(IOF
@@®

113 X-ray Imaging and Coherence

Electron Bio-Imaging Centre (eBIC)

. Structures and Surfaces . Imaging and Microscopy

‘ Soft Condensed Matter

. Macromolecular Crystallography
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Upgrade and commission existing portfolio
of beamlines

Install and commission new beamlines

Dark period planning with the user community
Increased stability requirements

Handling larger datasets

Developing state-of-the-art detectors

Developing operando sample environments
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