






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































Design of a low-temperature plasma reactor for plasma wall

Detection of positive and negative ions, as well as neutrals ... H-atom fluxes ... such as lithium, boron, magnesium or calcium) targets located at the top and the ... 

















 Télécharger le PDF 






 984KB taille
 15 téléchargements
 316 vues






 commentaire





 Report
























Design of a low-temperature plasma reactor for plasma wall interactions studies with mixed materials targets M. Redolfi1, L. Colina Delacqua1, G. Lombardi1, X. Bonnin1, A. Michau1, K. Hassouni1 and J.L. Delastre2 1LIMHP,



Université Paris 13, CNRS; Institut Galilée, 99 avenue J.-B. Clément, 93430 Villetaneuse, FRANCE 2Boréal



Plasma, 23 rue des Plantées, 38760 Varces, FRANCE



*Work supported in part by ANR Contract JC05_42075 Abstract and Motivation: A low-temperature plasma reactor has been developed at LIMHP, whose objective is to reproduce some of the plasma/surface processes which can occur in the divertor and far scrape-off layer regions of tokamaks. This CASIMIR (Chemical Ablation, Sputtering, Ionization, Multi-wall Interaction and Redeposition) device was originally envisioned as an ITER divertor dome simulator. Our goal was to address issues related to the chemistry of hydrocarbon erosion products, along with transport and redeposition of these products in parasitic plasma environments, such as have already been observed in ASDEX-Upgrade [1] and are expected under the ITER divertor dome [2]. We describe some of the results obtained on CASIMIR and present a redesign of the machine aimed at refocusing our investigations to the formation and characterization of mixed-materials deposits with ITERrelevant chemistry in a hydrogen plasma environment. A possible technique for dehydrogenation of such deposits will also be tested. [1] V. Rohde, M. Mayer, ASDEX Upgrade Team, J. Nucl. Mater. 313-316, 337 (2003). [2] K. Matyash, R. Schneider, X. Bonnin, D. Coster, V. Rohde, H. Kersten, J. Nucl. Mater. 337-339, 237 (2005).



What happens at the divertor surface? Phenomenological description



Mechanism of dust formation



Chemical erosion and physical sputtering of carbon surfaces Transport and kinetics (homogeneous and/or heterogeneous) of hydrocarbons Energy loss/transfer between out-of-equilibrium edge fusion plasma / carbon walls



Physical and/or chemical etching



Agglomeration Coagulation



Chemistry



Nucleation



Growth



Core plasma C, H



Volume recombination e- or H+ => energy losses Sputtering Chemical erosion (H) Recombination H2(v) production CxHy production



H+ and e- fluxes H-atom fluxes



δ



ne ~ 1013 cm-3, Te = few eV and Tg < 1 eV



Transport, chemistry, energy transfer in H2/H/CxHy plasmas



Some features of edge fusion plasmas are similar to out-of-equilibrium molecular plasmas (i.e. “cold plasmas”) made of H (or D) / C and containing up to 10 % of carbon



Soot synthesis (ionic schemes, clusters)



Carbon re-deposition Divertor surface - Carbon



Tore Supra (CEA-Cadarache)



How can we simulate some of these plasma/surface processes?



CASIMIR : Chemical Chemical Ablation, Sputtering, Ionization, Multiulti-wall Interaction and Re-deposition CASIMIR at work



CASIMIR : diagnostics



Three stages reactor : • Etching chamber :



Etching chamber Microwave multipolar reactor



• Microwave surfaguide :



Secondary plasma source Microwave Surfaguide



Re-deposition chamber
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H2 : chemical etching agent Ar : physical sputtering agent



ne ≈ 1.3×1010 cm-3 
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