
sion enters the ITER era and 

considers the detailed designs of 

prototype power p lants 

(DEMO) and components test 

facility (CTF), a range of chal-

lenges will need to be ad-

dressed, dominated by  the 

need to quantify & control is-

sues such as: turbulence; plasma 

eruptions & ELMS;  steady-state 
operation of burning plasmas;  

and plasma-surface interactions, 

in addition to controlling the 

exhaust of spent fuel and injec-

tion of fresh D-T supplies.  Ad-

vanced materials science investi-

gations will enable the design of 

neutron-tolerant materials key 

to ITER and DEMO design is-

sues. 

Laser-Plasma Interactions 
 

Opportunities for new research 

in the laser-plasma area will be 

In the final abbreviated extract 

from the UK Plasma Visions re-

port, we consider the challenges 

ahead for plasma science.     

 

P lasma science is develop-

ing rapidly across many 

scientific frontiers, providing 

vital scientific underpinning, 

and enabling advances in di-

verse research frontiers. The 

main challenges in plasma sci-

ence over the next 5-10 years 

will arise mainly in the follow-

ing key areas,  whether or not 

such activities originate or are 

based exclusively in the UK. 

Low Temperature, partial-

ly ionized and complex 

plasmas  

Not just in industrial applica-

tions, but also in areas of signif-

icance to fusion experiments, 

covering issues such as: (i) the 

coupling between neutral and 
ionized gases; (ii) evolution of 

the sheath structure around 

surfaces in direct contact with 

the plasma; (iii) surface-plasma 

interactions as energetic plas-

ma and neutrals bombard the 

plasma-facing surface in the 

presence of neutral gas and 

magnetic fields, acquiring 

charge and adsorbing species 

(particularly Tritium in the case 

of fusion); (iv) effect of surface 

ablation and the consequent 

presence of dust particles in 

the plasma.  

New opportunities are arising 

in negative ion beam technolo-

gy, for neutral beam heating in 

tokamaks, novel etching and 

ion implantation methods & 

satellite thrusters. Plasmas and 

liquids is another growth area, 

combining gas-liquid bubble 

chemistry and deformable elec-

trodes, with particular applica-

tions in medicine, colloidal 

physics and biocidal treat-

ments. 

Magnetic confinement fu-

sion 

As magnetic confinement fu-

New Challenges in Plasma Science 

Plasma Physics and Outreach  

The IOP Plasma Physics Group 
Committee are keen to help raise 

the profile of plasma physics in 
outreach events throughout the 
country.  We have begun by incor-

porating an outreach event into 
our main conference programme. 
Ideally, we would like to help cre-

ate a set of presentation tools or 
exhibition components that could 

be used by prospective outreach 

speakers. If you have great ideas 

for demonstration apparatus, 

please contact us—we might be 
able to help your raise the funds to 

build the equipment, or put you 
in touch with people who can 

assist.  
If you are engaged in public talks 
about plasmas, perhaps there is 

something we can do for you?  
Our first task is to build a pic-
ture of suitable resources that 

are currently available, and to 
gauge the interest in developing 

additional tools. 
If you have anything to contrib-

ute, please get in touch: our 
contact details are on the back 
page. 
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Research Student  

Conference Fund 
 

Research students: don’t forget that 

you can apply for financial support to 
attend international conferences and 
major national meetings pertinent to the 

group.  The PPGC administers grants of 
up to £250 per student for such events.  
The funding is managed centrally by IOP, 

rather than by allocation of a fixed sum 

to groups. RSCF applications are consid-
ered on a quarterly basis, and should 

reach the IOP by 1st of March, June, Sept  
& December, with a decision time of 8 
weeks. 

Transparent Cathode Plasma 

Source: Argon, 300 mtorr pressure, 

3cm inner cathode, 250V. Image 
courtesy of Open University. 

Contours of electrostatic potential 

fluctuations in an annular region of 
plasma at mid-radius in the MAST 
tokamak.  Image courtesy of CCFE 

New vision for 

plasma research  

opens in York  

 
The York Plasma In-

stitute (YPI), the result 

of a £6m collaboration 

between the University 

and the UK Engineering 

and Physical Sciences 

R e s e a r c h  C o u n c i l 

(EPSRC), was opened by 

the Government’s Chief 

Scientific Adviser, Profes-

sor Sir John Beddington, 

on Monday, 1 October. 

 

Part of the Department 

of Physics, the Institute 

represents a capital in-

vestment of £3.7m and 

provides facilities for 

research and training in 

fusion energy; low tem-

perature plasmas for 

technological and bio-

medical applications; and 

laser-plasma interaction. 

L-R: Profs Brian Cantor, Sir 

John Beddington, Howard 
Wilson and David Delpy at 
the YPI opening event 



enabled by the development 

of new laser facilities such as 

the 10 PW laser at the CLF 

and the Extreme Light Infra-

structure (ELI) laser develop-

ments in the Czech Republic, 

Hungary and Romania. These 

lasers will push focused irradi-

ances to new levels (>1023 

Wcm/cm2) where completely 
novel physics is possible: the 

relativistic proton-quiver re-

gime. Important future devel-

opments include:  a) proton & 

ion acceleration to energies 

suitable for medical applica-

tions; b) acceleration of elec-

trons beyond 50 GeV;  c) 

High-field non-linear QED ex-

periments (electron-positron 

plasmas,  vacuum birefrin-

gence) in which the vacuum is 

disrupted; and  d) Nuclear 

Physics with lasers.  

Inertial fusion energy (IFE) will 

develop using the NIF laser 

project in the US. The goal of 

developing IFE into a viable 

energy generation scheme re-

quires development of at least 

three research activities: (i) 

advanced concepts such as fast 

ignition, shock ignition and 

magneto-inertial fusion; (ii)

high power, high repetition 

rate laser systems; and (iii) re-

search into the economical 

mass-production of ICF tar-

gets.   
 

Plasma Measurement 

A new generation of measure-

ment devices and strategies 

must be developed to meet 

the new requirements posed 

by plasmas under extreme 

conditions, from the very 

small (micro-discharges)  to 

the ultra-energetic (pair plas-

mas). Progress in key meas-

urement areas is required to 

match general experimental ca-

pacity, including: (a) probe be-

haviour in high magnetic fields; 

(b) THz band sources for en-

hanced diagnostics; (c) creation 

of novel microwave generators 

for industrial and scientific appli-

cations; (d) more sensitive, spa-

tially resolved electron density 
measurement via resonant 

(hairpin) probes; (e) harnessing 

of nano-structured electrode 

surfaces for plasma capacitance 

and charge measurement; (f) 

spatially and temporally resolved 

turbulence, plasma flow and ion 

temperature measurements. 
 

Numerical Modelling 

Progress in advanced experi-

mentation must proceed in tan-

dem with advances in numerical 

simulation, since plasma model-

ling will assist the practical ex-

ploration in understanding the 

essential physics, and extrapo-

lating to design new devices and 

applications. There are exciting 

advances in computational mod-

elling that will allow real pro-

gress to be made. Hybrid fluid 

and kinetic models show real 

promise in describing mixed sys-

tems with diverse properties, 

and have huge potential to help 
model burning fusion plasmas. 

Key simulation and modelling 

topics here include: turbulence; 

plasma chemistry; plasma-

surface reactions in strong 

fields.  
Astrophysics 

ESA's Solar Orbiter mission will 

bring extraordinary new satel-

lite measurements of solar phe-

nomena that will offer new in-
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The Technology 
and Innovation 
Futures Re-
port ... lays out 
key messages 
that reinforce 
the need to 
strengthen and 
develop plasma 
science innova-
tion in the UK  

Plasma Vi-
sions ... encap-
sulates the in-
novation, ad-
venture, excel-
lence and im-
pact of plasma 
science...  

sight into how the sun cre-

ates and controls the helio-

sphere, approaching closer 

to the sun than any previous 

mission to allow unprece-

dented investigation of how 

the sun generates and pro-

pels the solar wind. Solar 

Orbiter is only one of a 

number of spacecraft that 

will be launched in the next 

5 years to target plasma 

measurement in space. For 

example: Rosetta (ESA) will 

concentrate on cometary 

physics, including cometary 

plasmas;  NASA's Magneto-

spheric Multiscale Mission 

(MMS) will perform in-situ 

magnetospheric plasma 

measurements in the earth's 

magnetosphere; TARANIS 

is a CNES mission to study 

the physics of transient lu-

minous events (TLEs, also 

called sprites, elves or blue 

jets) that are short-lived 

phenomena that produce 

intense, energetic radiation 

as a consequence of violent 

lightning strikes in large 

thunderstorms. Continuing 

with the theme of extreme 

energy event detection, the 

Cerenkov Telescope Array 

(CTA) will probe the non-

thermal TeV radiation uni-

verse, offering a unique in-

sight into the Universe’s 

most energetic plasma 

events. Combining space 

and astrophysical plasma 

measurements with labora-

tory measurements is likely 

to yield valuable additional 

information about basic 

plasma science phenomena 

such as turbulence and re-

connection, benefitting all  

plasma sectors.  
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The broad-band laser developed to 

seed the VULCAN 10PW upgrade in 
its development laboratory at the CLF. 

Image Courtesy of STFC CLF 

Dynamics of excited helium metasta-
bles in the discharge gap of an rf-

driven Helium-Oxygen plasma. Image 
courtesy of York Plasma Institute.  

Aurora photographed by ISS 
expedition 23 crew (NASA) 

Plasma Visions Report: http://www.iop.org/activity/groups/subject/pla/reports/file_55005.pdf 

Technology and Innovation Futures: UK Growth Opportunities for the 2020s www.bis.gov.uk/foresight/publications  

Images in margin: top, ITER 8000-ton vacuum vessel with its 44 ports; bottom, electron-beam generated plasma—a table-top aurora (Univ of Strathclyde) 

Industry, SMEs 
and research 
organisations 
should be en-
couraged to 
work togeth-
er ... plasma sci-
ence is an ideal 
vehicle  



 

EVENTS 
The following plasma-related events are coming up. If you are organising an event and would like it 

to appear here, please contact the committee. 

Dec 
 TPW UK Technological Plasma Workshop, Dec 17-18, Milton Keynes. http://www.tpw-

uk.org/ 

Jan 

 Plasma to Plasma: workshop on interaction between living cells and plasmas, Jan 7-11, 

Leiden, Netherlands http://www.lorentzcenter.nl/lc/web/2013/537/info.php3?

wsid=537&venue=Oort 

Feb 

 ICPAT-8 International conference on plasmas assisted technologies Feb 18-21 Rio de 

Janeiro, Brazil http://www.plasmacombustion.com/iwepac.html 

Mar 

 IOP Annual Plasma Physics Spring Conference,  March 25-28, York  http://

plasma13.iopconfs.org/ 

 Workshop on Laser-Plasma Interaction at Ultra-High Intensity, Apr 16-20, Dresden 

http://www.mpipks-dresden.mpg.de/ 

Apr 

 1st Laser Ignition Conference, Apr 23-26, Yokohama, Japan http://opicon.jp/ 

May 

 17th Joint Workshop on Electron Cyclotron Emission and Electron Cyclotron Reso-

nance Heating, May 7-10, Deurne, Netherlands http://ewh.ieee.org/soc/nps/PlasConf/

mtg12.html  

 20th International Conference on Plasma Surface Interactions,  May 21-25, Aachen 

http://ewh.ieee.org/soc/nps/PlasConf/mtg12.html 

Jun 

 25th Symposiom on Fusion Engineering (SOFE25), June 10-14 San Francisco http://

sofe2013.org/ 

 IEEE International conference on Pulsed Power & Plasma Science (IPPS2013), Jun 16-21 

San Francisco, http://www.ece.unm.edu/ppps2013/ 

Jul 

 40th European Physical Society Conference on Plasma Physics, 1-5 July 2013, Espoo, 

Finland. http://eps2013.aalto.fi/ 

 ICPIG 2013 — 31st International Conference on Phenomena in Ionized Gases, July 14-

19, Grenada, Spain. http://www.icpig2013.net/ 

 50th Culham Summer School July 15-26, CCFE, Oxford. Contact Andrew Wise 

(Andrew.wise@ccfe.ac.uk) for details. 

Aug 

 ISPC 21 International Symposium on Plasma Chemistry, Aug 4-9, Cairns, Australia 

http://www.plasmainstitute.org/2012/08/23/ispc21/ 

 5th CESPC  Central European Symposium on Plasma Chemistry, Aug 25-29, Bala-

tonkenese, Hungary http://www.cespc5.hu/ 

Sep 

 27th SOFT (Symposium on Fusion Technology), Sept 24-28, Liège, Belgium http://

www.soft2012.eu/ 

 GEC 66th Gaseous Electronics Conference, Sep 30-Oct 4, Princeton, New Jersey http://

www.aps.org/meetings/meeting.cfm?name=GEC13 

Nov 

 55th Annual Meeting of APS Division of Plasma Physics, Nov 11-15, Denver, Colorado. 

http://www.aps.org/meetings/meeting.cfm?name=DPP13 

Sam Vinko  is the winner 

of the 2012 Culham The-

sis Prize for this thesis 

entitled “Creation and Study 

of Matter in Extreme Con-

ditions by High-intensity 

Free-electron Laser Radia-

tion”.  The prize was pre-

sented by Steve Cowley, 

CEO of the United Kingdom 

Atomic Energy Authority, 

and Director at CCFE. 

 
Amy McLachlan and Pe-

ter Gingell won the Plas-

ma Physics Group Post-

er prizes at this years’ IOP 

Spring Plasma conference.   

 

 
Arthur Turrell  is this 

year’s winner of the Ruth-

erford Prize for the Pub-

lic Understanding of 

Plasma Physics, for his 

lecture entitled ‘Plasma: The  

mysterious fourth state of 

matter’. The prize was pre-

sented to Arthur by Alex 

Robinson (STFC). 

Student Prizes 
The IOP PPG administers two prizes on behalf of sponsors. Culham Thesis Prize is awarded 

annually to the candidate who has displayed the highest degree of excellence in a PhD in plasma 

science. Rutherford Prize for the Public Understanding of Plasma Physics is a PhD student 

prize awarded to the student who is judged to be responsible for the best example of communi-

cating Plasma Physics to the wider community. Contact alex.robinson@stfc.ac.uk 
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IOP Plasma Physics 

Group 

Committee Members 
Chair: 

Declan Diver 

(declan.diver@glasgow.ac.uk) 

Secretary: 

Lee Upcraft  

(Lee.Upcraft@awe.co.uk) 

Treasurer: 

Alexander Robinson   

(alex.robinson@stfc.ac.uk) 

Ordinary Members: 

Ruth Bamford   

Mark Bowden 

James Bradley  

Adrian Cross  

Christopher Ham 

Stuart Mangles 

John Simmons 

Roddy Vann 

Feedback... 
We welcome feedback on any 

aspect of this group newsletter. 

If you would like to see material 

included, or changes made to 

the existing material, please 

contact  any of the committee.   
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News Update … 
 

50th Culham Summer School  

Event 
Many IOP members will have attended, or 

lectured at, the Culham Summer 

School in Plasma Physics. The 50th School 

is in July 2013 and will include a special 

seminar to mark this anniversary. If you 

have had a connection with the school 

since it was first held in 1964, Culham 

would like to hear from you. They will 

then keep you informed about the seminar 

should you wish to attend. Please email 

Andrew Wise andrew.wise@ccfe.ac.uk 

PhD Open Day at Culham 
The annual PhD 

Open Day at 

CCFE in partner-

ship with the 

Fusion Doctoral 

Training network 

led by the Univer-

sity of York. Details of this year’s event on 

Nov 15th at http://www.culhamphd.org.uk 
 

Strathclyde University offers a 

Post Graduate MSc in High Power RF 

Science and Engineering: Kevin Ronald 
(K.Ronald@strath.ac.uk) has the details. 
 

QUB has a web-based MSc in Plasma 

Physics with projects and face-to-face tui-

tion. Contact physics@qub.ac.uk for more 

details. 
 

FLASH Tutorial at RAL 
Between May 30th and the 1st June 2012 

the Central Laser Facility at the Ruther-

ford-Appleton Laboratory hosted a tutori-

al workshop on the FLASH radiation-

hydrodynamics code at the RAL site which 

was given by a group from the FLASH 

centre at the University of Chicago.  This 

included over 10 lectures and several 

hands-on practical sessions in which at-

tendees were given one-on-one help from 

members of the FLASH team.  The work-

shop was supported by the IoP Plasma 

Physics Group. 
 

Industry meeting 
PPG are planning to fund a small meeting 

to establish links with industrial plasma 

users. The meeting is tentatively scheduled 

for February, in Portland Place. Numbers 

will be restricted, but if you would like to 

take part, or know of a company that 
would, please contact the PPG Chair. 
 

Committee Opportunities 
The PPG Chair and Honorary Secretary 

positions are becoming available. If you are 

interested in either role, please let the 

current chair know. 

 

EPSRC Funding Rates 
 

EPSRC now only offer 

summarised success rates on a 

quarterly basis, without topic 

details. Since the last newsletter 

(ie the period from 4th quarter of 

2011 to Q3 2012, inclusive) 

EPSRC success rate is 40% by 

number of applications, 23% by 

value.  

For Physical Sciences panels 

only, the  total success rate by 

number is 35% over the last 4 

physics panels (24 funded out of a 

total of 71 applications); for main 

list grants only over the same 

period, the success rate is 47% 

(14 funded out of a total of 30). 

Orion – a new high power laser facili-

ty for Plasma Physics studies 
 

Orion is a high power laser interaction facility de-

signed to meet the requirements of AWE’s technical 

programme in high energy density physics. The facil-
ity houses 12 synchronised beamlines, ten beams of 

‘long’ pulses (500J, 1ns, 351nm) based on that oper-

ated on HELEN at AWE and two ultra-short Peta-

watt beamlines (500J, 500fs, 1053nm) based on the 

design developed on VULCAN at the Rutherford 

Appleton Laboratory. The laser facility has now 

been commissioned at full performance with the 

current phase dedicated to preparing for experi-

mental operations in April 2013. 

The first experimental campaign on Orion was suc-

cessfully concluded on 5 July 2012. The campaign, a 

key facility commissioning milestone, required heat-

ing of aluminium to greater that 500eV at twice 

solid density. The campaign included converting one 

of the short-pulse beams of Orion to its 2nd har-

monic, 100J at 0.53 micron, to significantly reduce 

the level of pre-pulse delivered to target. The emis-

sion of aluminium tracer layers buried in either 

plastic or diamond indicated that temperatures in 

excess of 600eV (> 6 million degrees Celsius) were 

achieved. When using plastic targets these tempera-

tures were recorded to a depth of greater than 30 

microns, a new record in experiments of this kind. 

The Orion schedule for the first years operation, 

April 2013 – March 2014, has been drafted with up 

to 15% of the available experimental time made 

available to the UK academic community. The High 

Power Facility Access Panel (FAP) at the Central 

Laser Facility (CLF), STFC Rutherford Appleton 

Laboratory, who prioritise user access proposals to 

its own facilities, have agreed to use its expertise to 

administer the process for Orion. Following the 

CLF FAP on the 20th July 2012 all submitted pro-

posals were highly rated with two proposals recom-

mended for scheduling.  

Images: top—Orion target chamber; bottom—LP beam lines 

Happy 

70th 

birthday 

to Jack 

Connor, 

seen 

here at 

a CCFE 

event on 

Nov 30 

held in 

his hon-

our. 

mailto:andrew.wise@ccfe.ac.uk

