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On a Question velative 1o Fetinetion-ungles in  Lock-slices.!
By Arnrrep Harxrr, M.A., F.G.8.

[Read January 22nd, 1901.)

ANY minerals of the rhombic system are of markedly columnar
habit, with the axis of clongation, or vertieal axis, as one of the
bisretrices of the angles between the optic axes. Such a erystal, in a
section parallel to the vertical axis, gives straight extinction. It is natural
to expect, and is perhaps generally assumed, that a scction slightly obliqne
to the vertical axis will give nearly straight extinetion. The object of the
present note is to inquire how far this is true, and in what possible eases
a serious error may arise.
Let /” in the figure be the pole of the plane of seetion; C, I, I'
the points corresponding with the vertical axis and the two optie axes.

Let ((I=T=0I'; (*1):72’-0, so that 6 is the
obliquity of the scction; the angle I€'I’=d¢;
and the angles CP’I and ('PI'=y and ¢
respectively.

Then by solving the triangles ('I’I, ('I°T,
we have—

sin V sin ¢
fan "L:c"(;;l’ cos @ —sin V sin § cos
sin V sin ¢
cos V cos B+sin I’ sin 6 cos ¢
Taking for the extinction-angle (¢) the angle which the internal
bisector of II’I’ makes with' (!, we have—*
2e=y—¢.

There are two cases to be distingnished, according as # is less or

tan ' =

T . .
greater than g . We take the former and more important case first.

! Compare ‘‘ Extinction-Angles in Cleavage-Flakes.” By Alfred Harker. Min.
Mag. 1893, Vol. X, p. 2389.

2 The extinetion-angle is here reckoned from the projection of the vertical axis.
In practice i would be measnred from the trace of some pinacoid or prism-plane,
but for a small degree of obligaity the difference is negligible,
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If then 6 is less than g— V, and therefore ('P greater than CI, ¢=0

T . .
both for $=0 and for 4):2, and reaches a maximum for some inter.

mediate value of ¢, @ being supposed given. From the above relations
we obtain without difficulty

tanp(sin®V 4 cos* Veosd) — 2tandsin® Vsinfeot2e + (cos?d —sin 1) =0,

an equation giving two values of ¢ between 0 and 72;- for a given valne

of ¢ less than the maximum. To find this maximum we make the two
values of ¢ equal. The condition for this is

(sin®Vsinfeot2¢)* = (sin®V 4 cos*Veos® ) (cos®d — sin®T"),
which reduces to

sin Vtan I”

sn 28:(:05 6 cot 6

The accompanying table is ealculated from this simple relation. It
gives the highest extinction-angles that can occur in sections of different
degrees of obliquity. Tt is to be observed that 21" is here the angle
between the optic axes measured over (, i.e. 8o that the vertical axis
bisects it.  The table shows that sections with a smal! obliquity will not
give any considerable departure from straight extinction, except when 217
is a wide angle. Indeed it is a rough general rule that the maximum
extinction-angle is less or greater than the obliquity of the section,
according as 2V is less or greater than 130°.

It would be easy, if desired, to find the chance that a random seetion of
given obliquity would have an extinction-angle higher than a given value

()5 for this chance is evidently the ratio of ¢;— ¢, to g, where tan ¢,

and tan ¢, are the roots of the equation given above, and it can be shown

that
2 o/ (sin*Vsin*fcosec?2e — cos®Veos't)

tan (¢ — o) = - (14cos?V)cos?d

Tinally, if 6 is greater than 7-2r— ¥V, and therefore. CP less than CI, it is
easy to see that there is no limit to the extinction-angle. As ¢ changes
from 0 to g, ¢ changes from g to 0, passing through all intermediate

values,
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Values of 6.

Values
of 2V. |

1° i 28 | e 5 10 15 20 | 80°
2° | 0° \ 00 | 0° | 0 | 0° | 01| o1 | 0! o
30 Lo Lo o | o top | of | of | 0f | ai
40 0 i 0: | 04 | OF | of | of | 1 | ol
50 0 0} 0% 03 '} 01 1 13 2% 3
60- 04 | of | of | o1 | o | 13 | 2t | 3l | 5%
70 of | ol | of | 0 | 1 2 3L | 41 | 72
80 01 | 03 | 0§ | 1 13 | 23 | 41 [ 6 10!
90 0} | 0% 1 11 13 31 54 8 14
100 03 | 1 1} 13 0024 | 43 | 7F j102 !ass
110 0y | 13 | 1 | 21 3 6 91 | 184 a5
120 03 | 11 | 21 | 3 33 | 13 |1eL 178 0 —
130 1 P) 3 4 5 | 10§ | 18% |24} | —
140 13 | 23 | 4 51 i 6% |16 |22 | — | —
150 13 | 81 51 7+ | 91 | 20 — =] =
160 2% | 5 84 (113 1143 | — | — | — | —
170 5o\ 1y |18 263 | — | — | — | — ! —
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