Chaper 6

Uniaxial Optics

/' Fig6-7 Bloss, Opical
;' Crystalography, MSA

Uniaxial indicatrix

Z=optic axis = c axis
Extraordinary ray, Extraordinary ra

=By =g ray
= slow ray = fast ray

Ordinary ray Ordinary ray
= w ray = ray
=fast ray =slow ray

Circular section

Circular section

Positive

Negative

nw < Ne I Nw > Ne

We've talked about minerals as magicians -
now let's prove it!

calcite

—@Grystallographic considerations-

Fig 6.2 &1
All uniaxial minerals are hexagonal or
tetragonal habit
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Cross-sections through the indicatrix
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Fig. 6.8

Use of indicatrix to
explain the double
refraction of calcite.
The section
through the
indicatrix paraallel
to vave front has
axes n=1.658,
1.566.

Note : indicatrix of
calcite is uniaxial
negative

Fig. 6.8

Use of indicatrix to
explain the double

refraction of calcite.

The section
through the
indicatrix paraallel
to vave front has
axes n=1.658,
1.566.

Note : indicatrix of
calcite is uniaxial
negative

Caﬂ'c-{'te

tangent

Grain changes color upon rotation.
Grain will go black whenever indicatrix
axis is E-W or N-S

Fig. 6.8

Use of indicatrix to
explain the double
refraction of calcite.
The section
through the
indicatrix paraallel
to vave front has
axes n=1.658,
1.566.

Note : indicatrix of
calcite is uniaxial
negative
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therefore,

: grain stays black

(same as the isotropic case)

| Cross-sections through the indicatrix
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Case 2 f
w<ne (+) = length slow | |
Nw>ne (-) = length fast = 1

Parallel & asymetrical

Parallel & symetrical extinct

Pleochroism 24& gt

Lowest order interference color2 2=
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Ocular Lens
Berirand Lens
Analyser

High-Power
Objective Lens

Rhombohedral cleaveage

(h)

Pleochroic formula:

®Tourmaline:

¢ = dark green to bluish

o = colorless to tan

Can determine this as just described
by isolating first ® and then ¢ E-W
and observing the color
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Strong and weak pleochroism

Interference Figure
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Mineral Grain
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Condensing Lens remove the ocular

— Diaphragm

A
b

—
A
E==—=—=—= Polariser

Q Light Source




Formation of Isochromes
shortest path through
the mineral(no retadation)
Circles of isoc
and bir Objctive
te vibration directions: lens | £ liah
) Converging lenses force light
©® o tangential . X
. -’ ’ : ® N/S polarizer rays to follow different paths
¢' radial & variable magnitude Thr'ough the indicatrix
Black cross (i results from locations Sample
v ) . " (looking down OA)
of extinction directions : corresponding to the Longer path through
. ; . . the mineral(retadation)
vibration directions of lower and upper
polarizer
anter of cross (melatope) represents optic sub-stage
axis condenser
Approx 30° inclination of OA will put it at ’
margin of field of view @
w E-W polarizer

Formation of Isogyres

Look for 1st order grey close to centre of figure. Insert
sensitive tint plate.Colour changes to biue or yeliow.
BURP
Blue Upper Right Positive

Effects of multiple cuts through
indicatrix

(=) OA Figure without plate “'
(same as (+) figure)

(+) OA Figure without plate

(+) OA Figure with plate (-) OA Figure with plate




Off-centered OA Figure

Random section parallel to stage, 6 < 0, « max &

Flash Figure




