The petrographic microscope
A petrographic microscope is used to observe a series of characteristics in a mineral which reflect its properties and allow us to identify it.
The petrographic microscope is a compound microscope which can work with plane polarised light, meaning that it has some peculiarities.
This is always done with transmitted plane polarised light, meaning that the polariser must be inserted.
The type of illumination varies according to the feature to be studied, and may be orthoscopic (parallel, without the condenser) or conoscopic (convergent, with the condenser incorporated).
The size of minerals that allows for optical identification is not samaller than 0.010 mm. Identification of cryptocrystalline and amorpous materials can be achieved using submicroscopic techniques such as a scanning electron microscope.
Click on the button showing the feature you require:
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Oscillating theory of the light
Light is a form of radiant energy, and although its precise nature involves very complex Physics theories, all the phenomena relating to minerals can be explained by exclusively considering the oscillating theory, i.e. for our purposes, light is propagated as a consequence of a vibration of particles.
In the figure, a light wave is represented in diagram form along a rectilinear path that includes the state of vibration of the different points, successively reaching different displacements, from a state of rest. The result of this vibration of adjacent points is the propagation of the wave.
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We therefore have a very important point and one that we must keep in mind: that is, the directions of vibration and of propagation are perpendicular. This is strictly true for all isotropic media, although in certain anisotropic ones the angle may be different from 90°. However, for our purposes we can always consider them as perpendicular (such an assumption simplifies the explanations without detracting from the essential principles).
We shall now review some very simple concepts relating to this oscillating phenomenon.
Wave
This is a sinusoidal movement caused by the group of vibrating particles.
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Ray
This is the rectilinear path followed by the wave (the path followed by the light).
[image: image5.png]



Wave length 
This is the distance between two points in phase with each other, which are those which are vibrating in the same manner, are at an equal distance from the state of rest and move in the same direction.
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The different wave lengths are translated by the human eye into different colours:
	violet = 410 mµ
	yellow = 580 mµ

	blue = 480 mµ
	orange = 620 mµ

	green = 530 mµ
	red = 710 mµ
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Frecuency
This is the number of wave oscillations per second, which gives the wave velocity. The part of the wave between two points in phase is called oscillation.
Velocity of propagation
This is a characteristic of the medium in which light is propagated, and is determined by the Refractive index (n), or the relation between the velocity of propagation in a vacuum (c) and in the medium under consideration (v).
n=c/v
For this reason, the "n" of minerals is always greater than one (ranges from 1.43 to 3.22). The index of refraction of a vacuum is one, and it is considered the same for air as well.
The velocity and the refractive index are inverse (a high velocity corresponds to a low index).
In anisotropic mediums, as in most minerals, velocity (and thus "n" as well) varies with direction.
Natural light and plane polarised light
Natural light (from the sun) vibrates in all directions in space (infinite directions of vibration), and its axis is defined by the ray (which we shall consider as being perpendicular to all directions of vibration and coinciding with the direction of light propagation).
Polarised light vibrates in a single plane at any one moment in time, but the direction of the plane of vibration changes with time. When it always vibrates on the same plane, it is called plane polarised light (which we shall simply call polarised light).
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Eyepieces
This is a system of lenses fitted to the top of the microscope and whose function is to form a virtual and amplified image from the real image created by the objective.
The eyepiece assembly contains two cross-hairs, and is slotted into the microscope tube so that the cross-hairs are orientated E-W and N-S, i.e. parallel to the vibration directions of the polariser and analyser.
Most eyepieces have a magnification of x8 or x10.
The focal plane of the new image is about 25cm from the upper lens, the normal distance of vision of the human eye.
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Amici Bertrand lens
This is found immediately below the ocular. It may be incorporated (1) or removed (2) at will. It can only be used when convergent light is used to observe the property called the Interference figure (3).

The Bertrand lens magnifies and focusses interference figures but the Bertrand lens does not produce the interference figure but modifies the focal plane of the image formed by the objective to allow it to be focussed and amplified by the ocular.

An alternative means of viewing interference figures is to remove the eyepiece and look down the microscope tube at the highe-power objetive lens, preferably wiyh the aid of a pin-hole stop inserted at the top of the tube.

[image: image10.png]



[image: image11.jpg]



Thin sections
In order to observe a sample it is necessary to previously prepare it. The method depends on whether we are dealing with a coherent material (rock) or a loose material (soil and sand).
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Preparation of a rock
Cut.
The first step is to cut the original rock in order to obtain a fragment with a flat surface similar in size to that of the preparation which we require.


Polish
Once the flat surface is achieved, it must be polished to remove the roughness of the cut and make it as smooth as possible.


Cementation 
After the surface has been polished, it is cemented onto a glass slide with resin or Canada Balsam.
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Cut
It is then recut, trying to make the second face parallel to the first and as thin as possible.
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Lapping
Next, the sample is lapped until it is only 50µm thick, so that with a final polish its thickness is between 20 and 30µm.
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Cover
The last stage is to cement a cover glass on top with the same material used as before, trying to ensure that no air bubbles remain trapped in between.
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