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Several works dealing with the application of Raman scattering effect to the evaluation of
molecular orientation in polymer have been proposed recently.

In this paper, however, the evaluation method of orientation of polymer chain is led more
quantitatively on the basis of the fundamental relation between Raman Scattering intensity and
molecular orientation in anisotropic solids of polymer and the evaluation is performed by expanding
addition theory of generallized Legendre’s function.

Particularly improved points in comparison with the previous works are as follows.

1) Effects of birefringence are taken into account in the evaluation by separating these effects ; the
one occurs before collision of incident light with chemical bond in a molecular chain and the other
appears in transmission of scattered light.

2) Anisotropy of the scattering intensity, about the normal axis to the surface of the sample film, in
which influence of birefringence is considered is connected with the molecular orientation to make
the quantitative evaluation more reasonable.

3) The intensity of Raman scattering of oriented polyethylene film is evaluated on the basis of the
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calculation of polarizability tensor of each chemical species of a chain.
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Fig. 1 Vibration directions of Polarizer ; P, and Analy-
zer ; P, with respect to the Catesian coordinates
0-X,X,X; fixed in the specimen.

Fig. 2 Eulerian angles 8’, ¢'and »'specifying the relation
between the principal axes O-u u;u; fixed in the
polarizability unit (single chain) and the Carte-
sian coordinates O-X,X;X;.
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Fig. 3 Eulerian angles &, « and y relating the principal
axes of a polarizability unit O-u;#’;u; to that of
the crystalline unit cell, O-uwu,.

Fig. 4 Eulerian angles 6, ¢ and » relating the principal
axes O-wmuus to the Cartesian coordinates O-X,
X2 X;.
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Fig. 5 Incident and scattering pathes in reflecting
method of laser raman scattering measurement.
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Table 2 Specification of each term of the 4th power of direction cosines appearing in raman
scattering intensity in terms of the group species of polyethylene,
(a) the terms belonging to the A, group species.
(b) the terms belonging to the Bi; group species.
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Fig. 7 Vibration directions of incident and scattered
beams measured with H-H scattering method in

relating with the specimen’s rotation around O
-X, axis.
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Fig. 8 Geometric relation of V-V scattering method.
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Fig. 9 Geometric relation of V-H scattering method.
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Fig. 10 Geometric relation of H-V scattering method.
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