
 

A collisional radiative model for the argon ion system with
strong excitation saturation
Citation for published version (APA):
van der Sijde, B., Pots, B. F. M., Schram, D. C., & van der Mullen, J. J. A. M. (1980). A collisional radiative
model for the argon ion system with strong excitation saturation. In R. K. Janev (Ed.), Vth ESCAMPIG : Vth
Europhysics Sectional Conference on Atomic and Molecular Physics of Ionized Gases, Dubrovnik, Yugoslavia,
September 1-3, 1980: Abstracts of Invited Talks and Contributed Papers (pp. 123). (Europhysics Conference
Abstracts (ECA Series); Vol. 4D). European Physical Society (EPS).

Document status and date:
Published: 01/01/1980

Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 17. Nov. 2023

https://research.tue.nl/en/publications/b5199ab6-7669-4c6d-9654-9f37501a1a6e


12J 

А COLLISIONAL RADIATIVE MODEL FOR ТНЕ ARGON ION SYSTEM wrтн STRONG EXCIТATION 

SAТURATION 

В. van der Sijde, B.F .М. Pots, D.C •. Schram, J .J .А.М. van der Mullen, 

Physics Department, Eindhoven University of Technology, Eindhoven, 

The Netherlands, 

This C.R. model study of the argon ion system comprises 40 ne-Te conditions 

measured with Thomson scattering with n = 2.10 18 - 2.to20m-3, Т = 2.5-4.8 eV, 
·11 е - • е 

and n4 /g4 densities of 5,10. - ·6.I0 13m 3. It appears from the measurements 
Р Р 3 2 . 

that the 4р group ( Р core), e.g. the D
512 

level, .shows strong saturation _for 
19 -3 . 

n > 2.10 rn ; from this value the 4р density increases proportional to n + 
е . . ~ 

and not proportional to ne•nAr+• This implies а strong deexcitation to groups 

higher tban 4р; patbs to 1D and. 1s core sЦ,tes (Зd", 3d', 4s", 4р'.) are 

essential to obtain the needed total deexcitation rate of <ov > = I0- 11 m3s-l at 
е 

Те = 3.5 eV. In previous models 
1 

' 2 in which. only coupling. between 3Р co.re 

states was considered, the de,excitation is 6.riderestimated and one finds 

excitation satu~ation at much higher: пе, .se_e 7.g. ref. 1 n
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Тhе excitation paths to" the other core states and to SP, 4f etc. have been 

added to our model described in ref. ? ; а firs t at_tempt of this work сап Ье 

found in ref. 3. For the moment, the further deexcitat.ion from states higher 

than 4р is stimulated Ьу large ionization. rates. The resulting agreement between 

experiment and model is fair (see the figure) in view of the scatter caused Ьу-
ЛТ 

small-uncertainties in Те (see error bar for ~ = 15%). 
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The ratio of 4р model densities and 

4р experimental densities as а function 
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of the electron density пе for 40 (ne,Te) conditons. 


