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We report on the polarization-dependent excitation of five asymmetrically shifted Stark components of neutral neon lines Ne | 503.775 nm [5d (7/2) 4 — 3p (5/2) 3]
and Ne | 508.038 nm [5d (7/2) 3 — 3p (5/2) 2] in the cathode sheath of a Grimm-type DC glow discharge source operating in Ne+0.8%H, mixture. The Lo-Surdo
technique 1s used in combination with optical emission spectroscopy to study a narrow dark slice of the discharge next to the cathode surface, where an externally
applied voltage produces a linearly decreasing electric field.
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Evolution of the o, &, and unpolarized profiles in the linearly decreasing electric field with the distance from the cathode. The electric field is independently
obtained from earlier calibrated Stark shifts of Ne 1 507.420 nm line [3]. For fitting at larger distances and smaller fields, the hollow data points are discarded.

The obtained Stark wavenumber shifts Av (cm?) for strongest polarized components of
Ne | lines were fitted to the quadratic function:
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where C is the line and polarization-specific Stark coefficient, and E (kV/cm) is the 5 _1,0__ 104
electric field strength. This equation is a low-field (up to 15 kV/cm) approximation of f
analytical expression derived for a wide range of field strengths up to 1000 kV/cm [4]. Z -1 151
'qé -2.0 - -2.0
Wavelength Ne | C [cm/kV?] C [cm/kV?] 5
[nm] c—component n—component % 254 Nel503.775 nm 254 Nel508.038 nm
503.775 10.00787(5) 10.01486(9) # | o unpolarized o unpolarized
304 A o-polarized 304 A o-polarized
508.038 '000827(8) '001501(8) | = m-polarized m 7-polarized
-3.5 T T T T T T T T T y -3.5 T T y T y T T T T
Full text: Spectrochim. Acta B 208 (2023) 106775. https://doi.org/10.1016/j.5ab.2023.106775 v ey kb b e s kb
Electric field, £ [kV/cm] Electric field, £ [kV/cm]
[1] Windholz, L., 1980, Phys. Scripta 21, 67 [3] Ivanovi¢, N.V,, Sisovié, N.M., Spasojevié, Dj., Konjevié¢, N., 2017, J. Phys. D: Appl. Phys., 50, 125201
[2] Ryde, N., 1976, Atoms and molecules in electric fields, AlImqgvist & Wiksell [4] Jager, H., Windholz, L., 1984, Phys. Scr. 29, 344

ACKNOWLEDGMENTS

This work was supported by the Ministry of Science, Technological Development and Innovations of the Republic of Serbia (Grant No. 451-03-47/2023-01/ 200162,
451-03-47/2023-01/200116). Author N. Konjevi¢ is supported by the Serbian Academy of Sciences and Arts through the project F-95.




