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© Rolf B, Muller -
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The choice of coordinate system made in two previous-réportsl’
for the reflection of light affects the results derived in an.impoftant ,
- way which deserves more comment, Due to the choice made for the positive
direction of the reflected electric field componéﬁt i%" polarized parallel
to the plahe of incidence (see Fig. l).the»coordinafe system Cﬁgﬁ;ﬁ;) for
- the incident wave 1s yight handed whille that‘for the'reflecfed wave
(E;" ﬁ;” ﬁ;") 18 left handed and all the data derived pertain to'ﬁhis
system, Therefdre, if the usual x-y coofdinaté system is employed for the
incident wave (lobking into the beam) and p and s components are substi-
" tuted for the case'of reflection on & vertical surfece (Flg. 2a), then
the positive p direction appéafs reversed after reflectioh (Fig.,2b).

Since 1t is preferable to use & right-handéd_coordinaté system as
8 laborgtory frame of reference to analyze the elliptic polarization, and
since the previous analysis of ellibse shape a.ndo:c'ient;za\t_ion’j has been
based on the usual rig@t.hand orlentation of the x and'y‘coordinates,
gither 6f the following two equivalent cOordinate‘transfdrmations for
incident or reflected'light, respectively) may'Se made 3 »

8 "Cﬁange the coordinate system of the ineldent light to a left-

handgd syétem: For incldent linearly polarized light this entails

:thé gimple replacemeﬁt of the +45°“a2imuth‘by_—h5° in order to

produce s and p components which are in phase and of equal amplitude;

For the reflected wave, shape, orientation and sense of rotation
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- of the ellipse can then be considered in the usual right-handed
‘coordinate system (Figs. 5 and 6 ref. 3) with the values for v
and A derived by the theory. .
b. Change the coordinate system for the reflected light to a
. right-handed system: A refléction of the ellipse around the
:ig"'axis-is necessary for this transformation. Since this
:operation changes Orientasion‘and sense of rotation of the
ellipse in the-laboratory frame. of reference, the valae of 6
is replaced by (180° - 6) and the sign of y,is reversed (Fig. 3)e
iThus‘for given values of ¢ (e.g. ~60°) and A (e.g. ~ =45°) the
ellipse-expected to be of the form of Fig. 3a from Fig. 5, ref.
3 1s observed .as in Fig;va and‘described hy*the‘right—hand system
of.Figa 3¢.. Considered in ehe same coordinate.system,'the first
and the last ellipse show the same amplitude ratio'tanw;but differ
by 7 in phase difference*A; Thus, this second coordinate trans-
formation is equivalenﬁ to the addition (or_subtraetion) of
to the computed‘valuelof‘A in order to-predict the correct ellipse
AOrientation to be observed. Thus, the dependence of ellipse
orientation on phase difference A shown in-Fig. 4 is obtained

from the previously derived Fig. 5 (Fig. 6, ref, 3).
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MUB 12905
Plg. 1 Sign conventlonu foz the electrie field (positive direetion of
5 and in incident, reflected and refracted waves indicated

by arrowg) - The complex index of refraction of the absuibing
medium is designated n(1+ik). The subseript p stands for
jolarization parallel and the subseript o le polarization
normql to the plane of incidence. :
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Fig. 2 Coordinate system for incident (a) and reflected (b)
' waves as seen looking toward the source for reflection

on a vertical surface.
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Fig. 3 Coordinate systems for reflécted light. Derivation
: of ellipse from computed values of ¥ and A (assumed
here approximately 60° and -L5° respectively).

a. Ellipse expected in right-hand system on the
basis of ¥ and A values computed for left hand system

b. observed elllpse due La left hand system used in
computation

¢. ascribed orlentatlon of observed ellipse in right
- hand laboratory system
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Fig, 4 Ellipse orientation observed in right-hand laboratory
coordinate system with phase difference A computed for

left-hand coordinate system.
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Fig. 5 FEllipse orientation in right-hand coordinate system
with phase difference A for right-hand system.
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or usefulness of the information contained in this
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such employee or contractor of the Commission, or employee
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