Microscopy


[Note:  you are encouraged to print these instructions and to place them into your lab notebook as a handy reference anytime that you need to use the phase contrast microscopes.]

Using the Nikon Phase Contrast Microscopes

Using Oil-Immersion

The “Oil” mark on the side of an objective indicates that it is an oil-immersion type objective.  An oil-immersion objective is used with immersion oil applied between the objective and the coverslip.  For an oil-immersion objective with a numerical aperture of 1.0 or more, use of an oil-immersion type condenser is required to take full advantage of its performance.  An oil-immersion type condenser, like an oil-immersion objective, needs immersion oil to be applied between the front of the condenser and the coverslip.  The abbe condenser included in the bright viewfield set can be used for oil-immersion observation.  The condenser has an oil receptacle around its front lens.

· Handling Immersion Oil:  Use a minimum quantity of oil.  Oil on the condenser could degrade optical performance.  After completing oil-immersion observations, be sure to clean the objective, condenser and any other parts that may have been exposed to oil.  Use a clean cotton swab dampened with absolute ethanol to remove the oil on the objective.  Repeat with a second clean cotton swab dampened with absolute ethanol.

· Application to the Condenser:   Move the specimen toward the back and lower the condenser slightly.  Add a drop of oil on the front of the condenser through the long hole in the stage.  Bring the specimen back over the condenser and slowly raise the condenser.

· Application to the Objective:  Rotate the revolving nosepiece to move the objective out of position.  Add a drop of oil to the specimen.  Slowly rotate the revolving nosepiece to bring the objective back into position.

· Eliminate Air Bubbles: Air bubbles trapped in the oil between the coverslip and the objective lens degrade the image.  If the image is poor and you suspect air bubbles try rotating the revolving nosepiece back and forth.  If this does not work, add another drop of oil.

Parts of the Phase Contrast Microscope

See the parts of the phase contrast microscope in Figure 3.  

Figure 3
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Using the Phase Contrast Microscope

· Turn on the microscope.

· Rotate the condenser turret so that the “A (hollow)” indication faces the front.

· Place the specimen on the stage and focus on the specimen with the 4X and then 10X Phase objective.  (See above for details)

· Adjust the diopter and interpupillary distance. (See above for details)

· Center and focus the condenser.  THESE ADJUSTMENTS ARE  VERY IMPORTANT IN PHASE MICROSCOPY.  (See above for details)

· Rotate the turret so that the “Ph1” indication faces the front.

· Place the green interference filter (GIF) on the filter holder around the field lens.

· Center the phase annular diaphragm.  THIS ADJUSTMENT IS VERY IMPORTANT IN PHASE MICROSCOPY.  (See above for details)

· Adjust the field diaphragm so that it is just inside or outside of the view field.  (See above for details)

· If you switch the objective, also switch the condenser turret so that it matches the phase code of the objective.  At this time, check that the phase plate of the objective and the image of the phase annular diaphragm are aligned.  Also readjust the size of the field diaphragm.

· If using an oil immersion type objective, apply immersion oil between the specimen and the objective.  (See above for details)

Bright-Field Microscopy

Perform the following for bright-field microscopy.  See above for details.

· Rotate the condenser turret so that the indication “A (hollow)” faces the front.

· Objectives with the magnification higher than 4X can be used for bright-field microscopy.  Vignetting occurs on the view field periphery when using the 4X objective.

· The condenser performs just like an Abbe condenser described in the manual provided with the microscope.

Dark-Field Microscopy

Perform the following for dark-field microscopy.  Dark-field microscopy with the C-C phase turret condenser can be used as a finder to search for the object to be viewed in a specimen.

· Rotate the condenser turret so that the indication “DF” faces the front.

· Insert an objective having a magnification of at least 10X and a numerical aperture of no more than 0.7 into the optical path.

· Raise the condenser as far as it will go when viewing specimens with a thick glass slide.  If the glass slide is too thick, the illumination may not reach the specimen surface.  When this happens, prepare the specimen again using a thinner glass slide.
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