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WHAT: 
Part of the Dalton Nuclear Institute, we officially opened in 2013 as a result of £20m initial joint investment between the University of Manchester and the NDA. We deliver over 10k hours of radiation access per year and we are strategic partners in the NNUF, the EPSRC UKNIBC, and the Henry Royce Institute. We welcome users from academia and industry, in addition to PhD students and early career researchers. 
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“The DCF boasts unique features that are unrivalled in

the UK and among the best world-wide.”

Nuclear Decommissioning Authority, 2017,
Dalton Cumbrian Facility: celebrating a 10-year journey to success.

The growth of the Dalton Cumbrian Facility

Growth of DCF (2011 @ | 2017 2021
Businesses using DCF 0

Universities using DCF 0 19 35
Associated industrial/academic staff 0 120 200
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WHO WE ARE:�A 2017 report from the NDA commented that DCF (refer to quote). Since then we have actively continued to develop our facilities and expertise and have been rewarded with a growing user community from both academia and industry (refer to table). 
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OUR LOCATION:

1. Dalton Cumbrian Facility %

KEY SITES:
2. University of Manchester
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WHERE:
We are based at West Lakes Science Park in West Cumbria, in the North-West of England. The site means we are supported by the expertise of the University of Manchester, whilst remaining close to industry partners. 
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A diverse and growing research community

m \Waste Management

m Advanced Nuclear

= Environmental

m Continued operation of current reactors

m Fuel recycle

m Decommissioning
Other sectors inc. medical & health, space
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OUR USERS: Whilst our location ensures we maintain a strong connection with the nuclear sector, our user community is perhaps more diverse than might be initially expected (refer to slide).
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Our state-of-the-art facilities are supported by a skilled team of research-active experts. Equipment includes… (next slide)
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X-ray cabinet source (precision MultiRad350)
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An X-ray cabinet source (the Precision MultiRAD350)


X-ray cabinet source (Precision MultiRad350)

« 30 -350 kVp

* Dose rates up to 140 Gy/min
 Moderate penetration

« Turntable

 Hypoxic chamber

« Collimators

* Funded by the Henry Royce Institute
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Ideal for experiments where lower energy photons are more applicable.
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FTS Model 812 Gamma Irradiator
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1MeV

330 Gy/min — 30 Gy/hr

Higher penetration

2 access ports (top and side) - allows flowing liquid
samples in and out

Turntables and various sample holders available

Dl e\ e ~
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Our FTS Model 812 gamma irradiator is designed specifically to support a wide range of research applications in order to understand the mechanistic effects of gamma radiation on exposed materials. This is the ‘x-factor’ version of the cabinet source!
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lon Beam Accelerators

SMV tandem ion accelerator:

« 10 MeV "H* up to 100 uA, ~0.5 DPA/day

« 15 MeV “He?* up to 15 pA

« 25 MeV °C* up to 1 yA

« Heavy ions, e.g. Au®4* 10s MeV ~5 DPA/hour
[Highly sample dependent - please ask]

2.5MV single ended ion accelerator:
~» Lightion accel?ratpr (e.g. 'H* and *He?")

iifiting HE = | & P
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DCF houses two accelerators, a 5 MV tandem Pelletron and a 2.5 MV Pelletron. Configured to provide a range of ion irradiation and ion beam analysis capabilities across 8 beam lines. Ion beam irradiation allows rapid achievement
of materials damage levels accumulated during many years of in-reactor exposure and provides data on the effects of radiation under very specific conditions of temperature, radiation dose rate and radiation dose.

The technique also allows for tightly controlled in-situ interrogation of materials properties during irradiation, providing data for use to develop and validate predictive radiation effects models. Dual ion beam capability, currently under
development, allows for simultaneous gas implantation with radiation damage
creation.
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Beam lines

« High beam energy/high beam current experiments

« Beam line “hot cell” to allow higher penetration &
higher damage rate studies

« Equipment for the handling, storage & onward
transport to CCFE & NNL CL of activated samples

* In-situ experimental equipment: lon beam analysis
(PIXE, RBS, NRA & ERDA), high temperature/high
pressure autoclave and loop

|
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DCF houses two accelerators, a 5 MV tandem Pelletron and a 2.5 MV Pelletron. Configured to provide a range of ion irradiation and ion beam analysis capabilities across 8 beam lines. Ion beam irradiation allows rapid achievement
of materials damage levels accumulated during many years of in-reactor exposure and provides data on the effects of radiation under very specific conditions of temperature, radiation dose rate and radiation dose.

The technique also allows for tightly controlled in-situ interrogation of materials properties during irradiation, providing data for use to develop and validate predictive radiation effects models. Dual ion beam capability, currently under
development, allows for simultaneous gas implantation with radiation damage
creation.
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Characterisation and Analysis

Scanning Electron ' Time-domain Differential Centrifuge
Microscope thermoreflectance: (nanosizing)
Electron _ Optical HPLC,
Backscatter | microscopes; lon Chromatography;
Diffraction, Micro hardness Gas Chromatography;
Wavelength testing, Surface Area &
Dispersive FT-IR Porosity Analyser;
Spectroscopy Spectrometer/FT- Fluorescence
Energy Dispersive Raman Spectrophotometer;
Spectroscopy, Spectrometer/Rama UV-Vis Spectrometer;
Heating/cooling & n Microscopy, Total Organic Carbon
tensile stage. 3D printing (plastics & Nitrogen
2D-XRD. and stainless steel) Analyser,
e o EPR, efc...

16
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3 dedicated labs adjacent to the ion sources that provide a range of in-situ and ex-situ techniques to carry out
detailed interrogation of the effects of radiation exposure on materials. Our laboratories are well suited to produce and analyse a wide range of materials, from spark plasma sintering innovative materials, such as nuclear ceramics, to
identifying molecules with Raman spectroscopy, or to determine and map the texture and crystal structure of metals and composites (with our high end XRD and SEM).
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Zoom Meeting

L} Lanpeosinterd
Fil Edit .:_'-" Project srate "ools /il o Hel
ongTBo Ie Edt Vie ec: Operatr Tools Windaw Help

Log el ling: - Log g lime: - @

PSD Mode

Counts Dt

Zarage Counts

time {z] Channell Chaninell

3 1M
Rewes: SYRdche ok : Channell Channell

VAL96.0.20 Scater Prat roe 184 136,744

= ey 5 courtss | SRMTNIL Charnell

i - : e 0 1146170
Cheaneld Chanmell

vl
X 5. 58A768
4000 — 330! 5 !

Andy Smith

Daltoncontrol



Presenter
Presentation Notes
Like many facilities, the difficulties of the past year resulted in us finding new ways of working, including improving remote access.
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New end station. Secondary lon Mass Spec (SIMS) + Electron Energy Loss
Spectroscopy (EELS)

Sample loadlock _
Inc. sample prep ;3/--

Elemental
Depth
Profiling 2.5I\:rvogi1ngle
%

From
5MV Tandem

chamber

: : M T=] gie)
Chemical state analysis .. =
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Beamline upgrades (planned for next summer)

Building boundary
fi

examples of flexible #
mobile shielding

Daresbury Labs STFC donation:

EPSRC NUUF funded: T
70 ns pulses of light ions

Highest proton currents at our
Maximum energy
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Dual ion beam capability, currently under development, allows for simultaneous gas implantation with radiation damage creation. Due to be carried out April/June 2022. EPRSC and Henry Royce funded. 
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( THE TEAM:
i ﬁ

\ " .1 lon beam team: Gamma team:
YA - Andy Smith * Ruth Edge
4+ Samir de Moraes Shubeita « Kevin Warren

T, Nick Mason
e Carl Andrews

= Analytical team: Administrative team:
» Gyorgyi Glodan » Rebecca Shepherd
* Chetna Tyagi * Lian Murdoch
» Claire Trevaskis * Morven Wilson

« Sally Wilson  Amy Johnson
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Highly competent professional support team comprising of…
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COVID-19 RESTRICTIONS

TARGET MET:
150 days of ion beam usage over the past 12 months

SAFE WORKING ENVIRONMENT:
* Rigorous cleaning schedule
« Clearly defined room capacity and scheduled visits
 Remote access available
* Flexible response to changing restrictions
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TO BE UPDATED AFTER BRIEFING. During the COVID-19 restrictions, we continually looked for ways for our user community to continue their research in a safe environment. Despite challenging circumstances, we have delivered our usual annual target of 150 days ion bean usage over the past 12 months. 
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ARRANGING ACCESS GETIN
TOUCH

|

Direct booking
Support via NNUF
Support via UKNIBC

/ Support via Royce \

Gamma Analytical

Accelerators . .
Irradiators Suite
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We welcome visitors to DCF and have a number of ways you can work with us. As we have so many options for access, we advise your first step should be to contact us. We can then advise on the best financial support scheme (if required). 
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OUR COMMUNITY

STAY IN TOUCH
Email us to subscribe to
the following lists:

« Health
 Materials
« Chemistry

* Environment
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If you’re not ready to use our facilities yet, you are welcome to stay in touch as part of our stakeholder community. Simply email us your preferred mailing list (or lists) and we’ll stay in touch. You’ll receive newsletters, meeting notices, and invitations for proposals.
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Get in touch

Amy Johnson
Research Programmes Administrator #

dcf.experiments@manchester.ac.uk " ' ' :
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