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THERMAL EMISSION PROPERTIES OF A TWO
DIMENSIONAL MEDIUM WITH NONLINEAR
REFRACTIVE INDEX DISTRIBUTION

HUANG Yong, WANG Jun
(School of Aeronautical Science and Engineering, Beihang University, Beijing 100191, China)

Abstract: The radiative transfer solution method of a two-dimensional graded index semitransparent medium was devel-
oped. The apparent directional emissivity of the medium with nonlinear refractive index distribution was also analyzed. The
results show that the numerical technique of this method has a high numerical precision by which the maximum relative error

of apparent directional emissivity is less than 1.6% . Results also show that apparent emission of the medium has an obvi-

ous directional pattern. This phenomenon is named as a quasi-coherent thermal emission.
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Fig. 1 Physical model and coordinate system
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Fig.2  (a)Physical model of a mash (b) ray’s trajectory in a
mesh(case 1) (c) ray’s trajectory in a mesh( case 2)
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Fig.3  Apparent directional emissivity and relative error of a
linear refractive index medium( x =10m™") (a) directional em-
issivity (b)relative error to the exact result
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Fig. 4 Apparent directional emissivity of a nonlinear refractive
index medium (k = Im™") (a)n(x,y) = 1. 1 + 80
v (x-0.05)+(y=0.05) (b)n(x,y) =4. 1 — 1. 5sin
(10mx) - 1. 5sin( 10mry)
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