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Welcome to the June 2018 edition of the IoPõs Particle Accelerator and Beams Group 

Newsletter. As you can see from the contents opposite, our PABG members have been 

keeping busy in the six months since our last edition. Topics range from the computer design 

stage, through implementation and to the useful applications of our work. 

 

As always, a range of this work was described by leaders in the field at our PAB Group 

Annual Meeting on 18 April, hosted by Lancaster University with help from Graeme Burt, 

who provided us with a great day. The meeting was a great success as can be seen from the 

meeting item in this Newsletter. We like to get reports from the Cockcroft and John Adams 

Institutes and they were provided by the Directors Peter Ratoff and Andrei Seryi, 

respectively. We were also informed that Andrei will be leaving the JAI to move to Jefferson 

Laboratory in the USA. So, thank you Andrei for your service to our community and our 

best wishes for the future! 

 

The meeting kicked-off with a talk from Stewart Boogert of RHUL on the progress of the 

(recently published) STFC Accelerator Strategic Review. Stewart was Chair of the Review 

Panel composed of a range of international experts across the accelerator and beams field. 

The Review looks at several accelerator ôthemesõ and provides recommendations to STFC 

management on where to target investment and resource for the accelerator programme, 

taking into account strategic direction from government, current funding landscape, areas of 

UK leadership and enabling technologies and synergies. The recommendations are also 

expected to inform the new research umbrella organisation UKRIõs ongoing UK 

Infrastructure Roadmap, which is due to report next Spring. So it is well worth the read! 

 

I would like to thank Liverpool Universityõs Andi Wolski who gave a great PABG Prize talk 

on the Irish physicist/astronomer William Rowan Hamilton. Many people remarked 

afterwards on how much they enjoyed it. 

 

Other presentations and information are available from our PABG website. 

 

We also announced this yearõs PABG Prize winner Richard Walker of the Diamond Light 

Source ôFor his exceptional contribution to the design and development of internationally 

pioneering modern light sources, for his outstanding leadership at the Diamond Light Source 

and its future development and his seminal contributions to the evolution of next-generation 

light sourcesõ. On receiving the award Richard said ôI would like to say that being awarded 

the PAB Group Prize came as a complete surprise, and I feel greatly honoured to be 

recognised in this way by the Particle Accelerator and Beams community. I am lucky to have 

been working in the field of accelerator based light sources for more than 40 years and been 

involved in several new developments and projects, some more successful than others! But 

overall the progress over this period has been quite remarkable. Of course this is by no 

means the end and there are equal, if not greater, developments likely in the next few 

decades. This has been, and will continue to be, an exciting period for accelerator based light 

sources. I am very pleased to have played a small part in it and I am very honoured to be 

recognised with this Prizeõ. 

 

The PABG Poster Prize for 2018 was awarded to Agnese Lagzda of the University of 

Manchester for her poster ôVery-High Energy Electron (VHEE) Studies at CERN's CLEAR 

User Facilityõ. Congratulations again Agnese! 

 

Finally, there is a list of upcoming workshops and conferences, etc. at the end of the 

Newsletter. And remember to follow us on Twitter at @PartAccelBeams if you are so 

inclined. Any feedback, comments questions, please contact me. 

 

Brian McNeil. 

 

Group Chair. 

Editorial   

https://stfc.ukri.org/about-us/our-purpose-and-priorities/planning-and-strategy/stfc-reviews/2017-accelerator-strategic-review/
https://www.ukri.org/news/infrastructure-roadmap/
https://www.ukri.org/news/infrastructure-roadmap/
https://strathcloud.sharefile.eu/share/view/s4f4867a99cf4a659
http://www.iop.org/activity/groups/subject/pab/index.html
https://twitter.com/PartAccelBeams
mailto:b.w.j.mcneil@strath.ac.uk


 News from the Laboratories ñ Daresbury  
 

Testing Next Generation of Cancer Treatment  
 

Technology at the heart of the Large Hadron Collider is being developed in the North West to 

treat cancer. A new proton therapy assembly and test facility will be built at the STFC Daresbury 

Laboratory in a collaboration with British firm Advanced Oncotherapy. 

The treatment produces fewer side effects than conventional radiotherapy. It uses beams of 

protons - part of the atom - to target cancerous tumours precisely while limiting damage to 

surrounding organs or tissue. Offering higher disease-free survival rates, proton therapy is most 

often used to treat brain tumours in young 

children whose organs and tissues are still 

developing, or cancers adjacent to critical 

part of the body (liver, lung, head and neck, 

prostate, breast). 

Advanced Oncotherapy said the Laboratory, 

at the Sci-Tech Daresbury Campus in the 

Liverpool City Region, will become the mass-

assembly and testing location for the next 

generation of proton particle accelerators. It 

said its ôLIGHTõ system is expected to be the 

first commercially available linear proton 

accelerator and would be a milestone 

advancement in cancer therapy. 

UK Science Minister Sam Gyimah said, ôAlmost all of us have been affected by cancer in some 

way, whether thatõs receiving treatment ourselves or through people we know who have battled 

the disease. Todayõs investment will help develop the next generation of treatments and could 

take us one step closer to finding a cure, making a huge difference to millions of peoplesõ lives. 

ôThe UK remains a leading destination for science, research and innovation and has been home 

to many of the worldõs greatest medical discoveries and development of treatments. Through 

the Governmentõs modern Industrial Strategy and Life Sciences Sector Deal, we are encouraging 

collaboration between industry, academia and business to ensure the UK remains at the 

forefront of the latest technologies and developments - building a Britain fit for the futureõ. 

Professor Susan Smith, Head of STFCõs Daresbury Laboratory, said the decision was recognition 

of the Laboratoryõs world leading skills and experience in the field of particle accelerators. ôAt 

STFC we are committed to developing accelerator technology and expertise to address the 

worldõs key challenges, as well as to help businesses innovate to the benefit of our society and 

our economyõ, Professor Smith said. 

Particle accelerators are the heart of the Large Hadron Collider at CERN, where scientists 

confirmed the existence of the Higgs Boson in 2012. The work of STFC, as part of UK Research 

and Innovation, supports the UKõs Industrial Strategy and contributes to the UK continuing to be 

a leading global destination for science and innovation. 

Wendy Ellison 
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Daresbury Laboratory 

(Credit: STFC) 

https://www.avoplc.com/
mailto:wendy.ellison@stfc.ac.uk
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Short Wavelength Free Electron Laser Sources  

 and Science - A Review  
 

 

ASTeC has recently led on the writing of a review which aims to provide newcomers to the field 

of free electron lasers (FELs) with an overview of the physics underlying short wavelength FELs, 

the nature of the radiation they produce, the means of transporting this radiation in a well-

controlled manner to experimental stations, and the ways in which scientists and technologists 

have exploited the unique characteristics of the radiation. 

 

The various sections have been written by specialists in a number of areas who have worked on a 

range of facilities worldwide and who were chosen to give a balanced coverage of the whole field 

rather the output of a single facility. The review has several unique features. For example, it covers 

ôunder one roofõ FEL theory, electron beam characteristics, radiation transport and diagnostics, 

together with scientific and technological applications. 

 

Considerable attention has been placed on the multiple 

requirements that scientific applications place upon FEL 

photon beams, by matching scientific areas (left-hand 

column) with FEL radiation properties (bottom row). 

The intensity of the coloured circles indicates the 

importance of a particular property to a particular 

experimental technique or area. Clearly, most scientific 

endeavours are dependent upon more than one FEL 

radiation property - a feature that often makes life hard 

for accelerator physicists.  

 

Sections on high-gain FEL theory and advanced 

techniques describe how such devices work and how 

that translates to the properties of FEL light that can be 

delivered for experiments. There follows a section in 

which FEL light sources are compared with other 

sources of short wavelength radiation such as high 

harmonic generation table-top laser sources, energy recovery linac sources and synchrotron 

sources. FELs are shown to be a billion times brighter than the next leading source. 

 

Close to half of the review is concerned with applications which span those in structural biology, 

atoms, molecules and clusters, surfaces and materials.  Particular emphasis is placed on dynamics 

studies and those utilising the particularly high peak power of the FEL sources. A technological 

perspective for materials science and some aspects of EUV lithography are also covered. Finally, 

592 references are included most of which have active links to the original source material. 

 

ASTeC prides itself on its world-class expertise in relation to FELs and our world-class colleagues 

such as Professor Elaine Seddon who offered her thoughts on the significance of this paper, 

ôASTeC scientists have been at the heart of FEL activities since their beginnings over thirty years 

ago and this review highlights just how far the field has developed since those early days. The 

vibrancy of activities associated with the fundamental understanding and control of the elctron 

beam and with exploiting the emitted laser radiation are just stunningõ.  

 

The paper entitled 'Short-wavelength free-electron laser sources and science: a review' (Reports 

on Progress in Physics, Volume 80, Number 11) is available here.  

 

Michelle Keeley 

 

https://doi.org/10.1088/1361-6633/aa7cca
mailto:michelle.keeley@stfc.ac.uk


News from the Laboratories ñ RAL  
 

ISIS Linear Accelerator Tank IV Replacement  

 

Since the last update presented in Newsletter Issue 12 (December 2015) there has been 

significant progress with the ISIS linac tank IV replacement project. Following a review it was 

decided that a modified design of drift tube with conical end pieces (rather than the traditional 

ISIS design with rounded end pieces) should be developed. Computer modelling and simulation 

predicted this design would provide a significant reduction in the peak RF power required to 

achieve the necessary accelerating potential, while remaining conservatively within operating 

limits. Several ôdummyõ samples, without quadrupole magnets, were manufactured and fitted in 

the 2 m test tank and resonance and Q measurements were re-confirmed. 

A number of manufacturing attempts were undertaken in order to establish robust techniques to 

ensure reliable electrical and water connections to the drift tubes, while also retaining necessary 

brazing and electron beam welding steps. Production has since commenced for all 25 drift tubes 

(23 plus two halves) required for the full 12 m tank, with delivery due at the end of 2018. 

 

Retaining the fitted and aligned conical dummy drift tubes, 

successful conditioning of the 2 m test tank to 200 kW peak 

power at 50 pulses per second was concluded recently. This 

was a relatively quick and smooth process. Vacuum pressure 

remained low (~2×10-7 mBar) and minimal, if any, evidence 

of discharge or breakdown was observed throughout. Use 

of conical drift tubes requires only ~75% of the peak RF 

power compared with the traditional ISIS drift tubes, which 

is very encouraging and likely to offer significant savings both 

operationally and in specifying future high power RF 

sources. 

 

A survey of X-ray measurements around the test facility 

during high power operation revealed pleasingly low dose 

rates. Final stages are in hand preparing a high power RF 

source such that ~2 MW of peak power will be available to 

condition and drive the full 12 m, 20 MeV tank. 

 

The full 12 m tank comprises six 2 m sections. These have 

been manufactured by Exotech in the Netherlands and 

copper plated at Nitech in the UK. These were delivered to 

RAL in early 2018 for temporary assembly and alignment in 

the ISIS accelerator workshop.  
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Test tank: view with traditional and conical drift tubes. 

(Credit: ISIS) 

Test tank drive signals and 

 RF field during conditioning and at 

200 kW peak power. 

(Credit: ISIS) 

 

https://www.isis.stfc.ac.uk/Pages/home.aspx
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Excellent alignment was achieved, confirming that the specified high tolerances were maintained 

throughout machining, processing and transportation from the Netherlands. 

 

Final machining and finishing will see 

the completed parts returned to 

RAL for late summer 2018, when 

they will reassembled in the 

dedicated test area. The drift tubes 

will arrive shortly thereafter and be 

installed and aligned into the tank in 

readiness to close up the access 

ports, confirm a good vacuum level 

and then begin further RF work. 

Initial low level measurements will 

be made including a bead pull for 

which the mechanism and driving 

software developed on the test tank 

will be reused. It is planned to 

condition the 12 m tank up to full 

power and hold at an operational 

level for several weeks in order to 

build confidence that it will fulfil the 

demands of a typical ISIS machine 

cycle. 

 

Significant planning work is underway as the proposed installation date approaches (this is 

expected to be during 2020 and will coincide with another major ISIS project to replace the target 

station one target and target services). This will ensure suitable overhead crane modifications are 

completed and that infrastructure can be removed and reinstated with minimal disruption. 

A very significant part of this project and of equipment life cycle is in waste management. The 

existing tank IV, which has become active after over 40 years of service in a radiation environment, 

will be removed from operation and its present location in one piece. This is not a trivial task and 

will require very careful manoeuvring around other parts of the ISIS injector, but will retain a 

contamination free area and minimise the time required before section-by-section installation of 

the new tank. ISIS will return to user operation following its planned 2020 shutdown. 

 

Mark Keelan 

All six sections of the 12 m tank IV replacement temporarily 

assembled at RAL in April 2018. 

(Credit: ISIS) 

 

Preparation for final machining at Exotech in May 2018. 

(Credit: ISIS) 

 

https://www.isis.stfc.ac.uk/Pages/Target-Station-1.aspx
https://www.isis.stfc.ac.uk/Pages/Target-Station-1.aspx
mailto:mark.keelan@stfc.ac.uk

