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STFC’s mission

Mission:
» Discovering the secrets of the Universe
« Developing advanced technologies

» Solving real world challenges

Responsibilities:

* Frontier research: particle physics,
astronomy, nuclear physics and space
science

* Major UK multi-disciplinary facilities

« Stewardship of our R&l campuses
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Who we are and where we are located?

We have 2,100 staff across six UK sites g
« >80% are in STEM roles vifi '
P

 Around 6% are apprentices and students
< 1% are delivering peer review for university
awards

ineerin;

Chilbolton Observatory,
Hampshire

1% Scientific

Computing

Boulby Underground
Laboratory,
North Yorkshire

B Technology and engineering

Polaris House,
Swindon

Rutherford Appleton
Laboratory, Oxfordshire

B Programme, innovation and

strategy S 0000000000
B Peer review for university ﬂ !!!!!!!!!!
wards "
TN

UK Research and Innovation
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Message – we do BIG SCIENCE, that generates BIG impact, and provide inspiration for future skills

James Webb Space Telescope – STFC leads on one of the two major instruments – the Mid InfraRed Instrument MIRI. The Director of our Edinburgh facility, Prof Gillian Wright, is the international PI. The instrument was built in Edinburgh, and tested at RAL, and is now integrated into the spacecraft.

Our apprenticeship scheme continues to grow – our laboratories rely on highly skilled engineers, technicians, safety and radiation protection experts and many other skills. We are a major employer, and a significant provider of skills training – although the growing disparity between private and public sector salaries is creating dangerous shortages

This image from our Boulby Underground Lab, used for Dark Matter and astrobiology studies, was the international winner in a Global Physics Photowalk competition involving 18 labs around the world. The competition was coordinated internationally by our comms team, who are also leading on the international Dark Matter Day engagement events on Halloween.
 
Facilities for archaeology – Image from ISIS shows composition of the stone heads at the Sheldonian in Oxford. There have been 3 generations of the heads + an Oxford team is finding out why some have worn much better than others.

Public Engagement – we reach around two million people a year through national partnerships with the Association of Science and Discovery Centres, through the visitor centres at our three larger labs and their community outreach activities targeting areas of low science capital, and our peer-reviewed funding support for engagement projects. We also operate the highly popular national Moon Rocks loan scheme for schools. 

E-infrastructure – in addition to supporting our own facilities and research activities, we provide high performance and cognitive computing, and major data storage and support services nationally including software development such as the new pyResid developed at Hartree for the European Bioinformatics Institute.

ISIS use for industry – understanding welding stress to improve monopiles used as the base for offshore wind farms which are made of thick hot-rolled structural steel plates subjected to cold-rolling and bending followed by welding in the longitudinal direction to form “cans". Image reproduced from: A. Jacob et al. Theoretical and Applied Fracture Mechanics 96 (2018) 418–427 DOI:10.1016/j.tafmec.2018.06.001



World Class Facilities
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ISIS neutron and muon source:

ISIS is the world's most productive
pulsed neutron and muon spallation
source

£1.4 billion net economic impact over
30 year life: >200% return on total
investment

Target Station 2 expanded the science
programme into soft matter, advanced
materials, energy and bio-science

Has 30 neutron and 5 muon beamlines
with newly commissioned instruments
responding to new challenges
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Life sciences and engineering.

ChipIR uses the ISIS neutron facility to mimic natural cosmic rays. This allows testing of the disruption and failure of aerospace, industrial and consumer electronics.

WIFD comment:  There’s also a lot of work on sustainable energy materials.


Central Laser Facility (CLF) = —
* Internationally leading capability in suite of five ;
high intensity lasers for over 40 years y |
=i
 Research in a broad range of science areas from .
high energy physics to chemistry and biology

— Complex biological reactions within cells to
new ideas for future energy production

« Centre for Advanced Laser Technology and
Applications

— Cobalt Light Systems
— European projects: ELI, HILASE

— Ground-breaking of new £80m facility (EPAC) took
place two weeks ago
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Artemis  for ultrafast XUV science. Using high harmonics to investigate ultra-fast electron dynamics in condensed matter and gas-phase molecules, and for coherent lensless imaging.
Gemini is a high power, ultra-short pulse laser system delivering dual beams of 15 J, 30 fs laser pulses, at a rate of one shot every 20 seconds
Octopus OCTOPUS (Optics Clustered to OutPut Unique Solutions) imaging cluster offers a range of imaging techniques including multidimensional single molecule microscopy, confocal microscopy and optical profilometry.
Ultra combines laser, detector and sample manipulation technology to probe molecular dynamics on the femtosecond to microsecond timescales.
Vulcan is a petawatt laser system, used for experiments researching fusion energy, electron and ion acceleration, laboratory astrophysics and plasma physics.
�



Diamond Light Source

 The UK’s national synchrotron and a

world-leading centre for synchrotron
science

* Operated as not-for-profit limited s
company joint venture between STFC
and the Wellcome Trust

 Has been operational since 2007
with over 30 beamlines + EM

— Extensive applications in life
sciences, including protein
discovery
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The size STFC’s challenge

STFC 2018-19 emissions report

41,480 tonnes of CO, emissions

330 tonnes of CO, emissions - business travel
142,000 m3 of water consumed

987 tonnes of waste produced

19 tonnes of hazardous waste produced

STFC currently accountable for 60% of UKRI’s Carbon
Footprint*

* UKRI data excludes NERC ships and Antarctic operations
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Technology
Facilities Council

>
©
45
©
X
o
»
o
e
o
1=
=
o}
o
bt
L
o
o)
©
E




Four Pillars

1. Environmental Sustainability Plan
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STFC 2021-22 Action Plan

The ES plan identifies six areas of focus for STFC

Leadership: Achieving buy in to distribute responsibility across our leadership
team.

Staff empowerment: Providing staff with the information and training they need to
begin to consider environmental sustainability as part of their role and their
personal contribution.

Physical environment: In-depth analysis of consumption data (electricity, gas and
water) to inform reduction plans, confirming assumptions on future growth and
conducting feasibility studies for on-site energy generation.

Science delivery: Delivering a facilities pilot project that assess the considerations,
options and cost associated with achieving net zero carbon.

Collaboration: Working with central UKRI to inform plans and agree targets.

Procurement: Begin the process of considering environmental sustainability as
part of our large scale and long term supply contracts and asset procurements.
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Four Pillars

1. Environmental Sustainability Plan

2.Research to Net Zero
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Four Pillars

1. Environmental Sustainability Plan
2.Research to Net Zero

3. Energy Efficiency in Large
Facilities
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Our innovative ZEPTO magnets consume zero electrical power when operational
ASTeC is collaborating with other leading laboratories on thin-film superconducting RF cavities. We have renowned expertise in the deposition of thin films for accelerator applications and we are applying this knowledge to develop superconducting thin-films which have the potential to make significant gains in performance beyond that achievable using bulk niobium (the current state-of-the-art). Thin film cavities will allow operation at higher cryogenic temperatures and so will significantly lower the wall-plug power requirements of many future accelerators. This technology will also greatly reduce the need for costly niobium mining and production and its consequent CO2 emissions.
Superconducting RF Cavity for the ESS
We are also using our thin film knowledge to develop novel coatings for accelerator vacuum vessels. Our coatings act as passive vacuum pumps, removing the need for so many actively powered pumps in the vacuum system and thereby significantly reducing energy use.






Four Pillars

1. Environmental Sustainability Plan

2.Research to Net Zero

3. Energy Efficiency in Large
Facilities

4.Research Impacts on
Decarbonisation
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