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INTRODUCTION

The importance of an angular deviation of the light ray through

! inhonocgenous pldasna has been assessed in the fleld of interferometry.

for quite a longy Lxme.l) The schlieren technique is based on measure=
wents of the deviation of the light ray in the presencu of refractive
index gradients., Lowever the sang effect was utterly neglected in spe-
ctroscoplc §vasureients.

Phe aim of tnis paper is to draw attention to the possible cau-
ses of systematic error in spectroscopy Measurements due to the ref-
raction of radiaticn in an optically thin, clrcularly symmetric plasin

source,

i NUMERICAI PROCEDURL

The angular deviation of a ray in an inhomogenous medium can be
estimated fiom the radius of the curvature R of the duflected path
given byz)

(€8]

where /4 is the local phase refractive index, and n is the local unit

vector perpendicular to the ray, Since this work deals with axial in-
vestigations of plasmas only, deflections of the ray for a cylindric
geomutry are considered. For this two dimensional model "X" axis coln-
cides with the plasma axis and is assumed parallel to the incident
ray., It is possible, in this case, to obtain the differential egquation
of the ray trajectory through plasma from eq. 1
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where /% {5 the refractive index at the point of incidence of the ray.
on the other hand the radial distributton of the plasma refractive in-
dex can be represented approximately by the following relationship

- a - ,TCY
PN bLoe 4

where LR the refractive indes at the plasma axis and b and ¢ are
constants. Since it 18 aot possible to solve g, 2 snalytically, it
Ju hecvssaly to wimploy an approximate method 1n oricr to ontai,. the
ray trajecrory. Thterciore, the ray path ts determined from the cygua-
tion of the corresponding curvature circle at the startinyg point ol

the trajectory. The nuxt point on the trajectory is compated from thin
equation and the whole procedure repeated tor the other points. Thio

can be easily understood from the following equations and the notation

given in I'ig, 1, The coordinates of sOhe point ont.. trajectory are
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whire h is the step lungth.
L,3,4 and 6 it is possiblu to obtain cdcr jolnt o

From the ¢
the ray patlo with an accurdcy determined by the nagnitude of the oty

lenjtn h,

RESUET.:
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S0 dor 4 A are Larning in 3 e wlafwter Loode arid Che CGapuwe ti
sata of hydrog o ot atinuspheric proessui “. From the radial drocorane-
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A othe llght 1s given oo, o« 1octicn of the plasma length., In Fig. 3

the distortion of the vardial light dntensity Jdistribution {at 6500 3\’)

moplaa length ot 1) A Yodioden arce inod 3 mm diameter tube is

CONCLUGLNG RIMARKS

It is sucwn that the rofracticon of radiation in the plasma may
introduce a systematle crror 1 spectroscopic end-on measurements., The
ragnltude of this error depawdds on the refractive index gradients and
the plasta length, Also the tathoiatical procedure for evaluation of
this =ffe:t is given. Althoujh 1t has been applied to the hydrogen arc

it can be used for any gaxisyidnottical plasma,
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Fig. 1

Ilustration of the numerical procedure
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