Optical mineralogy – Lab

I Microscope Lockers – Combination Instructions:

(a) Turn combination >= 3 times clockwise past 1st number; stop on 1st number.

(b) Turn counter-clockwise 2times past 1st number; stop on 2nd number.

(c) Turn clockwise 1 time past 2nd number; stop on 3rd number

(d) Turn counter-clockwise approx. 1/4 turn until you hear a ‘click’; open.

ALWAYS PICK UP YOUR MICROSCOPE BY THE STAND. NEVER PICK UP THE SCOPE BY GRABBING ANY OTHER PART, SUCH AS THE OBJECTIVE LENSES OR STAGE.

ALWAYS CHECK THAT NO THIN SECTION IS LEFT ON THE STAGE OF THE MICROSCOPE BEFORE LIFTING. REMOVE ANY THIN SECTIONS BEFORE LIFTING YOUR SCOPE, SO THEY DO NOT FALL AND BREAK.

II The petrographic Microscope - Parts and Pieces
Look at Figure 2.1 in your text. Draw a diagram of your microscope and find all the parts shown in Figure 2.1. (Some parts may be in different locations, so show in your diagram a figure of your scope – not the model in the figure).

Illuminator – incandescent light mounted at the base – provide light from below the sample – for transmitted light work…

Field Diaphragm – allows adjustment of light intensity

Substage Assembly – (can be raised or lowered)


Lower polarizer (lower nicol) – polarizing film – usually polarizes light in the

N-S direction


Aperture diaphragm – allows adjustment of the size of the cone of light that 

reaches the base of the stage

Condensing lens (fixed) –concentrates light on the sample; light is moderately 

convergent – orthoscopic illumination

Auxiliary condensing lens - when in place, yields strongly convergent light on 

sample – conoscopic illumination.

Microscope Stage – circular stage  on which sample rests – adjustable

Objective Lenses – come in magnifications of : 2.5X, 10X, 40X

The resolution of an objective is a function of the numerical aperture
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 where AA = angular aperture and n is the index of refraction of the medium between the objective lens and the object being viewed (normally, air)

and is given by:
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where d = the theoretical limit of what resolution, and ( = wavelength of the light used.

Objectives are marked with the following characters

Pol 40/0.65

160/0.17

Pol means that the objective is for polarized light

40 = the magnification (40X)

0.65 is the numerical aperture

160 is the length of the tube (mm)

0.17 is the thickness of the cover glass that will give the best image

Free working distance is the distance between the top of the slide and the bottom of the objective lens (less than 1 mm for the highest power, several cm for the lowest)

Depth of field – objectives focus at a precise point, but above and below this point, some parts of a specimen will still be in reasonably good focus – DOF is that vertical distance.

Upper Polarizer – or Analyzer (or upper Nicol) – Polarizes light in an E-W direction. Located above the objective lens, the analyzer can be inserted to give crossed Nicols or cross polarization.

Bertrand Lens

Located  just below the ocular (eyepiece) and can be inserted to focus light on the upper surface of the objective lens.  It is used to observe interference figures.

Ocular (eyepiece) slide into the uppermost end of the tube. It magnifies light coming from the objective (between 5X and 12X)

Total magnification = (objective mag) X (ocular mag.)

Cross hairs are mounted  into the ocular.

Accessories

Gypsum plate – 1( - provides retardation of 550 nm

Mica Plate – or 1/4 ( plate – provides retardation of 147 nm

Quartz wedge – provides variable retardation of light

Microscope Check

1. Use centering screws to center the objectives when stage is turned

2. Biotite – absorbs light parallel to cleavage. If lower nicol is N-S then biotite will be dark when cleavage is aligned N-S.

or alternate – Polaroid film

2) Use the Polaroid film to determine the orientation of polarization for the lower Nicol. 

(a) Light reflecting off a table top will be polarized in the horizontal direction. Which way is the Polaroid film oriented. Hold it up to light reflected off a table top, and see whether the long or short directions block or pass light. If light is blocked, then the polaroid polarization must be perpendicular to the light coming off the table top. If light passes through, it must be parallel. 

(b) Now place the Polaroid film on the microscope and test whether light is blocked when the long or short directions are oriented N-S or E-W. Use the same strategy as above to determine the polarization direction of your lower nicol. 

(c) cross the nicols to be sure that the field of view goes dark.
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