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Validation of complex plasma chemistries: CO; as a case study
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Abstract:

Low-temperature molecular plasmas are com-
plex systems, where energetic electrons initiate a
rich non-equilibrium chemistry by transferring
their energy to the heavy-particles in a variety of
collisional processes, that include excitation of
vibration and electronic states, dissociation, and
ionization. The presence of different particles,
with specific properties and energies, makes
these plasmas useful in a wealth of applications,
ranging from aerospace to nanotechnologies.
However, the different kinetics become strongly
coupled and difficult to disentangle, so that it is
often difficult to indentify the dominant phenom-
ena and to optimize the plasma source for a par-
ticular application. Modelling emerges as a pow-
erful tool, both to qualitatively interpret physical
mechanisms and to quantitatively make predic-
tions for real applications, ultimately leading to a
better understanding of the relevant processes
and input data. A key element is model valida-
tion, i.e., the comparison of simulations with
experimental results or observations.

In recent years, several laboratories in Portugal,
France, The Netherlands, and Russia have en-
gaged in a collective effort to systematically pur-
sue a strategy for the development of kinetic
models and validation of plasma chemistry
schemes in molecular plasmas. CO, plasmas
were chosen as a case-study, due to their im-
portance in applications and the inherent cou-
pling of electron, vibration, chemical, ion and
surface kinetics [1]. The approach focuses on the
design of experiments where specific aspects of
the plasma kinetics can be isolated, providing the
ideal testbed for validation of a particular aspects
of the kinetics and the associated collisional data.
Such step-by-step validation procedure has al-
ready allowed the validation of: complete and
consistent cross section sets for CO; [2] and CO
[3,4]; vibration-translation (V-T) and vibration-
vibration (V-V) energy exchanges [5], and elec-
tron-vibration (e-V) input of vibrational energy
[6] in low-excitation conditions; atomic oxygen
recombination kinetics [7,8]; the electron impact
dissociation cross section [9]; dynamics of gas
heating in the afterglow [10]; back reaction

mechanisms at low pressure [11,12]; chemical
kinetics in vibrationally-cold plasmas [13]; and
plasma chemistry in vibrationally excited plas-
mas [14,15]. The extension to other gases and
mixtures will also be discussed at the conference.
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	Session Title - SICT 2022 - Tribology 2022 Session III
	1-Session-3-Prof-Mitjan-Kalin
	2-Session-3-Prof-Erik-Kuhn
	3-Session-3-Ms-Eleonora-Colombo
	4-Session-3-Mr-Seyedmohammad-Vafaei
	5-Session-3-Mrs Elisabet Benedicto
	6-Session-3-Ms-Laura-Batlle
	7-Session-3-Dr-Audrey-Molza
	8-Session-3-Mr-Hua-Jiang
	9-Session-3-Mr Bharat Kumar
	10-Session-3-Mr Ajay Lodhi

	Virtual Presentations
	4-Virtual27-Binder
	Session Title - SICT 2022 - Plasma Tech 2022 joint virtual session
	1-Session-1-Dr-Maria-Beatrice-Coltelli
	2-Session-1-Prof-Costas-Charitidis
	3-Session-1-3-Mr-Andres-E-R-Valenzuela
	4-Session-1-Dr-Alessandro-Corozzi
	5-Session-1-Prof-Muthia-Elma
	6-Session-1-Mr-Serdar-Sonay-Ozbay
	7-Session-1-Mrs Manon Saget
	8-Session-1-Mr-Nayif-Rasheedi
	9-Session-1-Prof.Olivier-Eichwald
	10-Session-1-Dr-Volodymyr-Nosenko
	11-Session-1-Mr-Paul-Robner
	12-Session-1-Mr-Anton-Melnikov
	13-Session-1-Dr-Gennadii-Liziakin
	14-Session-1-Mr-Olivier-Richard
	15-Session-1-Mr-Assan-Abdirakhmanov
	16-Session-1-Dr-Ana-Gomez-Ramirez
	17-Session-1-Dr-Zdenek-Weiss

	5-Virtual28-Binder
	Session Title - Tribology 2022 Virtual Session
	1-Session-1-Prof Raman Singh
	2-Session-1-Prof-Juliette Cayer-Barrioz
	3-Session-1-Prof-Dr Noel Brunetie
	4-Session-1-Mr-Wei-Lun-Liu
	5-Session-1-Ms-Panahsadat-Fasihi
	6-Session-1-Mr-Jin-Long-Lin
	7-Session-1-Dr-Rosario-Capozza
	8-Session-1-Prof-Maria-Clelia-Rig
	9-Session-1-Prof-Robert-Wood
	10-Session-1-Mr-Lars Lorenz
	11-Session-1-Mr-De-Huang
	12-Session-1-Mr-Marius-Dahmen
	13-Session-1-Ms-Pia-Pfeiffer
	14-Session-1-Dr-Roman-Goltsberg
	15-Session-1-Mr-Fabian-Hartwig
	Session Title - SICT 2022 - Plasma Tech 2022 Virtual Session
	2-Session-2-Dr-fabio-palumbo
	3-Session-2-Dr-Jiangqi-Niu
	4-Session-2-Prof-Ho-Suk-Choi
	5-Session-2-Dr-German-Cota-Sanchez
	6-Session-2-Dr Camilo Rendon Piedrahita
	7-Session-2-Dr-Chayanaphat-Chokradjaroen
	8-Session-2-Prof-Michael-Keidar
	9-Session-2-Prof-Eloisa-Sardell
	10-Session-2-Prof. Klaus-Dieter Weltmann
	11-Session-2-Prof-Jason-H-C-Yang
	12-Session-2-Mrs-Weronika-Babinska
	13-Session-2-Dr Li Lin
	14-Session-2-Mr-Anton-Manakhov

	6-Virtual29-Binder
	Session Title - Tribology 2022 Virtual Session
	2-Session-1-Jason-Stokes

	Posters-Binder
	Posters
	1-Poster-Prof-Arvaidas-Galdikas
	2-Poster-Dr-Juliana-Sousa
	3-Poster-Dr-Clara-Ponte
	4-Poster-Dr-Boris-Polyakov
	5-Poster-Mr-DongWook-Lee
	6-Poster-Ms-Elizaveta-Shmagina
	7-Poster-Mrs-Maria-Caruso
	8-Poster-Mr-Georgiy-Marchiy
	9-Poster-Dr-Jeaneth-Corredor
	10-Poster-Mrs-Honorata-Kaplon
	11-Poster-Philipp Moritz
	12-Poster-Lia-Mara Ditu
	13-Poster-Luis Fernando Giraldo
	14-Poster-Prof. Marcin Basiaga
	15-Poster-Witold Walke
	17-Poster-Lina-M-Suarez-Giraldo
	18-Poster-Anna Luongo
	19-Poster-Ivana Schwarz
	20-Poster-Snjezana-Brnada
	21-Poster-Khatuna Elbakidze
	22-Poster-Viktor Schneider
	23-Poster-Ju Ho Kim
	24-Poster-Young-Hun Hong
	25-Poster-Mr. Lorenzo Ibba
	26-Poster-Viktor-Udachin
	27-Poster-Caillard-Amael
	28-Poster-Soumya Atmane
	29-Poster-Jerome Muller
	30-Poster-Daria Jardas
	31-Poster-Fabien Sanchez
	32-Poster-Tomasz-Moscicki
	33-Poster-Isabella Jung
	34-Poster-Karolina Mozelewska
	35-Poster-Pia Staric
	36-Poster-Tihana-Perinovic
	37-Poster-Jakub Orlowski
	38-Poster-Fernando Alba-Elias
	39-Poster-María-J-García-Guimarey
	40-Poster-Dr-Chen-Xiao
	41-Poster-Lovro-Turkalj
	42-Poster-Cheng-Chi Wang
	43-Poster-Mikel Marqués
	44-Poster-João Costa
	45-Poster-José Perdigoto
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