Follow up to Workshop on Hydrocarbon plasmas

Research into nanoparticle formation in plasmas

The discussion session at the workshop on hydrocarbon plasmas sought to develop a theme in which several of the UK plasma groups could develop a common large scale project.  Themes discussed included:

1. Research related to Fusion plasmas 
2. Using plasmas to grow nanotubes and 
3. Study of particulate formation in plasmas

Topic 1 required in depth discussion with the fusion community to identify key problem 

See for example the Article by G Counsell et al  on the relationship between plasma edge and materials issues in ITER. G.F. Counsell et al. / Journal of Nuclear Materials 290±293 (2001) 255±259
Topic 2; Will be summarized by Paul McQuire but it was stated that we would need to show why the plasma is the better method of growth than the thermal processes now used since the thermal method is established. Note attempt to have a network of excellence in this area http://www.palms.univ-rennes1.fr/ASTROEXP/actu/eoi.pdf
Topic 3; was discussed briefly at the end. The basic ideas were ( I think !)

· The growth of particles in a plasma can be useful for deposition and thin film growth as well as a handicap in some etching plasmas
· The mechanisms for such particle formation remain largely unknown and uncharacterized 

· It would be a real step forward if we could develop plasma control of such processes, e.g. control of rate of particle formation, selection of size and chemical composition by control of plasma parameters.

A coherent strategy for studying this problem could be developed within the network e.g.
1. Unravelleing the fundamental mechanisms (e.g. study of cluster growth)

2. Diagnostics; e.g. developing new methods for DIRECT in-situ measurement of particulate growth

3. Exploration of how particulates effect the discharge properties (an INDIRECT method for monitoring particulate growth).

4. Experiments coupled to modelling of such particulate growth

In contrast to Topics 1 and 2 which seek to solve a technical issue this is a more fundamental study. Nonetheless it would require the definition of one pre-assigned plasma system (e.g. Ar/CH4 or Ar/C2H2 plasma with O2 added (as electronegative gas will change negative ion chemistry in the plasma/on the dust)) in a well defined reactor (E.g. GEC reactor) so experiment and models can be directly compared and experiments cross linked.

For some background information .  

Look at; 

1. http://www.icpig.uni-greifswald.de/proceedings/data/Berndt_1
2. Growth precursors and dynamics of dust particle formation in the Ar/CH4 and Ar/C2H2 plasmas 
S Hong, J Berndt and J Winter 2003 Plasma Sources Sci. Technol. 12 46-52

3. http://www.cwi.nl/projects/icpig05/cd/D:/pdf/10-309.pdf
4. http://www-lsp.ujf-grenoble.fr/_archives/frontiers6/frontiers6/Topicals/T13.pdf
(use of terahertz radiation tostudy particle formation)

5. Anionic clusters in dusty hydrocarbon and silane plasmas Journal of Vacuum Science & Technology A: Vacuum, Surfaces, and Films -- March 1996 -- Volume 14, Issue 2, pp. 535-539 
6. Particle induced oscillations in inductively coupled plasmas
A. von Keudell, M. Bauer Plasma Sources Science and Technology 13, 1 (2004)

6. and for controlled particle growth see preprint

Controlled Particle Formation in an Inductively coupled Plasma
M. Schulze, A.von Keudell, P. Awakowicz

http://www.ruhr-uni-bochum.de/reaktiveplasmen/german/publikationen/2006/letter.pdf

Also see http://webhost.ua.ac.be/plasma/pdf_papers/amda05modelling.pdf for the topic of dusty plasmas reviewed in 2004. It was commented that dusty plasmas as a title/topic was not a term that should be used due to past history !

I welcome thoughts of how we might develop this into a more coherent research programme !
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