MEASUREMENT OF ELECTRIC FIELD DISTRIBUTION
ALONG THE CATHODE SHEATH OF AN ABNORMAL GLOW
DISCHARGE USING Ne | 556.277 nm LINE
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We present the results of an experimental study of the DC Stark shift of
the Ne | 556277 nm line in the cathodesheathregion of an abnormalglow dischargan
neonwith tracesof hydrogen Theelectricfield (of upto 13.4 kV cm' 1) is measuredn the
cathodesheathregionfrom the “ -polarizedprofile of the hydrogenBalmerH line using
the Stark polarizationoptical spectroscopyechnigue seeFigure1l. The Ne | 556277 nm
line exhibitsa quadraticStarkeffectandthe valuesof the coefficients,correlatingits Stark
shift andelectricfield strengthweredeterminedseeFigure2. The Starkshiftsof the Ne |
556.277nm line weremeasuredelativeto the unshiftedpeakof the W | 370.792nm line
whoseprofile from the third diffraction order appearsn the recordedspectranearthe
profiles of the studiedNe lines from the seconddiffraction order, seeFigure 3. In the
fitting procedureof the experimentaNe | 556.277 nm spectraline profiles,we employed
themodelfunction
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Figure 1. Schematiadrawing of our Grimm glow dischargesource[1]. b) A magnifiedview of the
encircledpartfrom a).

Figure 2. The " -polarizedside-on experimentabrofiles (points) of
the Hy line recordedin a neonwith 0.8% H, GD at four different
positionswithin the CSregion Solid (red)line representshe model
functionthatbestfits theexperimentatiata[2].

In modelfunction (1), gpas the wavelengthshift from the line

center,| standsfor the list {Hye Cner Wne Hwe Cwe Wy} Of the

model function fitting parametersand b is the baselinelevel.

The model function (1) is a sum of two Gaussians,each
specifiedby heightH, centerc, and FWHM w, and* denotes
the convolutionwith the instrumentalprofile , whichis in our

casethe unit-areaGaussiarof w,, .= 8.2 pm FWHM. The Stark
shifts determinedwith the foregoing numerical procedureare
presentedn Figure 5. The red solid line was obtainedby the
equation(4) given in [4], which in the caseof small electric
fieldsreducego [2]:

D/ = {CE?,

whereis gy = 556277 nm andC = - 0.0021kV-?cm. Theresults
are in good agreementwith the bestfit formula proposedby
JagerandWindholz TheNe | 556277 nm spectralline of neon
was also observedin an abnormalglow dischargewith pure
neon Figure 6. showsthe distributionsof the CS electricfield
strengthin the pure neondischargeobtainedfrom the observed
profiles of the Ne | 556277 nm andNe | 520.390 nm spectral
lines
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Figure 3. Experimentalprofiles of the Ne | 556.277 nm spectral
line (dots)recordedn a neonwith 0.8% H, GD andtheir bestfit

(red) curves obtained by the model function (1). Hollow

experimentapointswerediscardedn thefitting procesg3].
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Figure 4. Dependencef the electricfield strengthE on the
Stark shift of the wave numbercp Gfor the Ne | 556.277 nm

spectraline [4].
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Figure 5. Experimentalprofiles of the Ne I 520.390 nm spectral
line (dots) recordedin a pure neon GD and their bestfit (red)
curvesobtainedby the modelfunction (1). Hollow experimental
pointswerediscardedn thefitting process
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Figure 6. Comparisonof the distribution of electric field
strengthE obtainedfrom observationsof Ne | 520390 nm
andNe | 556.277nmspectralines
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