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- Experiment 1

*®

The Structure and the Usage of an Optical Migogél'

&4 Objectives p»
1. Identify the parts of an optical microscope and be familiar with their functions.

2. To learn how to use an optical microscope.

& Preparation p»
1. Apparatus Ordinary optical microscope.
2. Others Hair-crossed slide, lens paper, bibulous paper, cedar oil, lens-cleaning solution

(alcohol : ethylether=3:2).

<& Theory p»

The most important functional parts of a microscope are objectives and eyepieces. The objec-
tives and eyepieces of an optical microscope are equivalent to the convex lens. When the samples
are placed below the objective lens, as the light is transmitted through a specimen,an inverted and
magnified real image are formed above the objective lens. This real image which is magnified by
ocular lens and then a virtual image is formed. The virtual image can be seen by your eyes through
your focusing and observation( Figure 1-1). Total magnification of the specimen can be calculated
by the following formula; Magnification by the Objective LensxMagnification by the Ocular Lens=

Total Magnification

Ocular lens

’ Objective lens

==

Figure 1-1 Schematic diagram of microscope magnifying principle

Virtual:
image E

Real image

&4 Procedures p»
1. Identify the structure of an optical microscope An optical microscope is composed of

three groups:the mechanical parts,the lighting parts and the optical parts( Figure 1-2).
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Eyepiece
Arm
Body Tube

Objective Lens X .
Revolving nosepiece

Stage

Column

Condenser
XY-axis knob

E———— Main switch
‘_Lighl intensity control knob

Fine focus adjustment knob

Diaphragm

Light source

Base

Coarse focus adjustment knob

Figure 1-2 Ordinary optical microscope

(1) The mechanical parts:

Base : Located at the bottom of a microscope. It is equipped with a light source or a reflector
and used to stabilize the microscope.

Arm:Shape like arc. Users are supposed to grasp the arm to hold a microscope.

Column ; Attached to the base and arm. It supports the microscope.

Body Tube : Attached to the arm. It is equipped with eyepieces on the top and revolving nose-
piece at the bottom. It is classified into monocular or binocular,the distance between the two tubes
of a binocular can be adjusted.

Coarse ( fine ) -focus adjustment knob: It is located above ( vertical tube ) or below
(inclined tube) the arm,which is designed to adjust the distance between the specimen and the
objective lens. Coarse-focus adjustment knob is the larger knob,which can rapidly help adjust the
distance between the lens and the specimen-for focusing , mostly using under the low-powered lens.
Fine-focus adjustment knob is the smaller knob for precise focusing under the high-powered lens or
oil-immersion lens.

Revolving Nosepiece: It is a concave disk with 3 or 4 spiral ports of objective lens. The ob-
jectives of different magnifications can be switched by rotating the revolving nosepiece.

Stage : Located in front of the arm. It is a square or a circular platform designed to place the
slide. There is a circular aperture in the center. The specimen holder is installed on the stage. Slide
specimen can be moved around through adjusting the XY-axis knob so that the target can be loca-
ted easily. Vertical and horizontal vernier caliper is attached to the specimen holder to determine
the position of the specimen.

(2) The optical parts:

Eyepiece It is installed on the upper end of the body tube. There are 2 or 3 different magnifi-
cation eyepieces and the “10x” ( Figures show the magnification) is the most frequently used.
Pointer can be placed in the eyepiece.

Objective lenses: As the most important component of a microscope , they are installed on the
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revolving nosepiece. Each microscope is usually equipped with 3 to 4 different magnification of the
objectives. The length of the objectives is different. Generally, the shorter objectives provide lower
magnification, and the longer ones have higher magnification. The tubes with low-power lens are
engraved with “4x™ or “10x”. The tube with high-power lens is engraved with “40x”. The tube
with oil-immersion lens is engraved with “100 x”. In addition, the tube is also engraved with
“0.25" representing Numerical Aperture ( NA in short). The bigger the number is,the higher res-
olution will be.

(3) The lighting parts:

Condenser : It is under the stage and consists of two or three lenses which can gather the light
to the specimens. There is a knob on the side of the condenser. We can control the intensity of the
light by adjusting the position of the condenser.

Diaphragm : It is beneath the condenser and capable of adjusting the size of the light beam.
Its outside movable small handle is the controlling part which regulates the amount of light as re-
quired.

Reflector or Light Source:Below the condenser, there is reflector which can rotate in all di-
rection. One of its sides is plane and the other is concave. The focusing effect of the concave mirror
is strong and it is used under the weak light condition usually. The plane mirror possesses reflection
effect and it is often chosen under stronger light condition. Many microscopes use a light source in-
stead of reflector,which the brightness can be adjusted by the light intensity control knob.

2. The usage of an optical microscope You should grab the arm of a microscope with your
right hand and support the base with left hand, and place it gently on the work bench. Then you
could continue your work after checking each part of the microscope. You should clean the me-
chanical parts with gauze and clean the lens with lens paper in a spiral motion starting at the center
of the lens and working outwards before using.

(1) The usage of low-power lens:

Adjusting light: Turn on the light. Revolve coarse adjustment knob and let the stage down
slightly to the proper position. Align the low-power lens with the center hole of the stage by rotating
the revolving nosepiece. Open the diaphragm,raise the condenser to the proper height and adjust
the reflector or the light regulating knob for optimum light. You should open your both eyes during
the observation process.

Placing the slide: Place a hair-cross slide (the side with glass upward) on the stage and
clamp it with stage clips. Then center the hair-cross slide over the aperture of the stage.

Focusing ;: Observe from the side, revolve coarse-focus adjustment knob to let the low-power
lens down,or raise the stage up slowly until the low-power lens is close to the slide (do not let
these two touch,lest damage the lens or slide ). Then look through the eyepiece ,revolve coarse-fo-
cus adjustment knob ( notice the direction of rotation) and let the objectives and the slide far away
slowly until a visible image appears. Use the fine-focus adjustment knob to get a clear image and
let the hair-cross point at the center of view field. During your focusing, if you could not see the im-
age when the distance between the objective and a slide is more than 1em, you may do it again ac-

cording to the steps above,
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(2) The usage of high-power lens:

1) First,observe with low-power len. Find the hair cross from the view field. Let the hair-
cross in the center of your view field and get focusing.

2) Then switch to the high-power lens for local observation. Observe the view field through
eyepiece. In this step,only the fine-focus adjustment knob can be used for focusing.

3) Sometimes when switching the low-power lens to high-power lens, the high-power
objective lens will touch the specimen and cannot move to the right position. You are not allowed to
switch violently in this situation. You should check whether the slide is placed inversion, or the
slide is too thick ,or the objective lens is loose. Switch it again after excluding these problems.

(3) The usage of oil-immersion lens;

1) Move the image which needs to be magnified further to the center of the view field under
high-power lens. Owing to the stronger light required under oil-immersion lens , you should open the
diaphragm to its maximum and adjust the light to appropriate intensity.

2) Once get a clear image under the high-power lens ,move the lens away and drip a drop of
cedar oil on the slide, switch the oil-immersion lens slowly so that the lens is immersed into the
oil,and obtain your clear image by rotating fine-focus adjustment knob slightly.

3) If you need to re-operate ,you should not use non-oil lens objective directly lest the objec-
tives sticking with oil. In this situation,you may use lens paper to wipe oil on the slide,and dip a
little lens-cleaning solution on the lens paper to wipe the slide slightly ,then use another clean lens
paper to wipe it again. Finally ,you may re-operate and observe by following the procedure of using
low-power lens , high-power lens and oil-immersion lens.

4) After using oil-immersion lens, you should raise and rotate the revolving nosepiece to let
the lens go aside. Use the lens paper to clean the lens and slide.

5) If the specimen is with no coverslip,you may remove the oil of the specimen by the pul-
ling-paper method , that is,covering the oil with a small piece of lens paper at first, droping lens-
cleaning solution on the paper and then pulling out the paper immediately. Repeat several times to
remove the oil completely.

6) When finished ,clean the oil off the lenses,stage , etc.

&4 Precautions p»

1. Carry the microscope with your both hands,one hand grasping the arm of the microscope
and another supporting its base. Gently place the microscope and keep balance without any trem-
ors.

2. Following the procedure step by step carefully and slowly. Never allow the lens to touch the
coverslip or the slide.

3. When using high-power lens to observe the liquid specimen,you must use coverslip to pre-
vent the lens from being polluted and corroded.

4. The microscope should be placed in a clean,dry room with no corrosive gases.

5. Keep clean and do not let dirt,dust or fingers contact the optical components.

6. The components of optical microscope shall not be removed arbitrarily or be replaced with



other objectives.

7. When finished , raise the objective or lower the stage ,remove the slide. Be sure to use lens
paper cleaning the optical surface of the microscope thoroughly.

8. Rotate to low-power lens after use. Return the microscope to its storage place (inside a

box).

<4 Questions p»

1. What will happen when an inverted slide is placed on the stage during your microscopic
observation?

2. Why should you reduce the light when using low-power lens?

(Yan Huiwen Xia Zanxian)
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