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1 Description of the input data

The input data are shown in Tab. 1 by individuum (group = 1 or 2), axis type
( X, Y, or Z) and type of plane (cleavage plane (CP) or twin plane (2)). At
the moment, the program can handle only two groups, two axes per group, one
twin plane and one cleavage plane. The angles are to be input in degrees, where
“n” refers to the angle of rotation around the axis “N” or “A1”, and “h” to
the angle of rotation around axis “H” or “A2”. Positive values correspond to
values read of the left Wright arc, while readings of the right Wright arc are to
be reported with a negative sign.

For the present data, the angle between the two axes measured for indi-
viduum 1 is 89.2 degrees and for individuum 2, it is 92.6 degrees.

For the optical axes, the angle of rotation around the axis ”K” or ”A4” has
to be entered instead of ”n”.

group type n h
1 X 347.5 -41.0
1 Z 82.5 -7.0
2 Z 45.5 24.0
2 Y 129.5 -19.5

TP 275.0 -36.5
2 V1 16.0

Table 1: The input data from the measurements on the universal stage
(CP=cleavage plane), (TP=twin plane). For the optical axes, the angle of
rotation around axis K is reported instead of n.

Individuum Type Angle
1
2 2Vx 82.0

Table 2: Angles 2Vx or 2Vz between optical axes of individuum 1 and 2.
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Figure 1: Plot of the measured elements.
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orientations X2 Y2 Z2 angles
3 1 1 1 176.6

Table 3: Rotation angles to bring the principal axis of the indicatrix to coinci-
dence after an eventual change of direction of the axes of individuum 2. Should
be nearly 180 deg, for the correct choice.

2 Calculated coordinates and relative orienta-
tion of the main optical axes

The two axes measured for each individuum are then orthogonalized symmetri-
cally against each other and the missing axis is calculated. As only the direction
of the axes is known, but not their orientation, the orientation of the axes for
individuum 2 is redefined in such a way that the rotation angle to rotate the
coordinate system 2 into that of one is as large as possible, ideally 180 degrees.
The deviance of the actual angle which will rotate system 2 into system 1 is a
good measure of the precision with which the axes have been measured. For the
present data, the coordinates of the twin axis is n =328.8 degrees and h =-0.6
degrees and the rotation angle is 176.6 degrees. The positions of all the ele-
ments determined up to now are shown in Fig. 1. To check further the relative
alignment of the optical main axes of the twins, the twin axis is brought into
the center of the projection in Fig. 3. The distribution of the poles should show
a C2-symmetric pattern.

The angles between the axes Tab. 4 contain important quantitative informa-
tion on the anorthite content of the plagioclas, cf. [1, p. 134, 136, 137], however,
the twinning law must be known. Its determination is the scope of the next
section.

X’^X” Y’^Y” Z’^Z”
159.2 51.1 133.6

Table 4: Angles between the principal axes of the indicatrices

3 Determination of the orientation of the princi-
pal directions of the indicatrix relative to the
crystal and determination of the twinning law

The absolute position of the principal axes of the indicatrix relative to the
crystallographic axes can be inferred from special diagrams where the position
of the crystallographic planes and directions are plotted relative to the fixed
optical axes. As only the direction of the optical axis system is known but not
their orientation, 4 different orientations have to be checked. The positions of
the plane poles and directions correspond to the ones in [1, Tab. 223-25, 223-26].
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Figure 2: Angles between the principal axes according to the Roc Tournee law.
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In the orientation, where the best match is achieved, the Miller indices of the
twin axis, twin plane and cleavage plane are read off, as well as the corresponding
anorthite fraction. Only the values for the low temperature plagioclases are
shown.

3.1 First orientation

The plot of the poles on the faces is shown in Fig. 4, that of the directions in
Fig. 5.

3.2 Second orientation

The plot of the poles on the faces is shown in Fig. 6, that of the directions in
Fig. 7.

3.3 Third orientation

The plot of the poles on the faces is shown in Fig. 8, that of the directions in
Fig. 9.

3.4 Fourth orientation

The plot of the poles on the faces is shown in Fig. 10, that of the directions in
Fig. 11.

References
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Figure 3: Plot of the elements projected along the twin axis.
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Figure 4: First orientation: Plot of the poles projected along the Y-axis.
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Figure 5: First orientation: Plot of the directions projected along the Y-axis.
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Figure 6: Second orientation: Plot of the poles projected along the Y-axis.
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Figure 7: Second orientation: Plot of the directions projected along the Y-axis.
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Figure 8: Third orientation: Plot of the poles projected along the Y-axis.
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Figure 9: Third orientation: Plot of the directions projected along the Y-axis.
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Figure 10: Fourth orientation: Plot of the poles projected along the Y-axis.
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Figure 11: Fourth orientation: Plot of the directions projected along the Y-axis.
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