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Introduction to Light Microscopy

Tips and Tricks for Beginners

This book offers a beginner’s guide to using light microscopes. It begins with a brief
introduction to the physics of optics, which will give the reader a basic grasp of the
behaviors of light. In turn, each part of the microscope is explained using clear and
simple English, together withdetailed photographs and diagrams. The reader will learn
the function, care and correct use of each part. A troubleshooting section also helps
resolve some of the most common issues encountered in light microscopy.

Most people have a general idea of how to use a microscope, but many never get the
full benefit, because they receive no training. With easy-tofollow steps and detailed
images, this guide will help everyone achieve the best results, and be confident using
their microscope.

This book is intended for anyone using a light microscope, such as university students,
people in lab environments, hobbyists, educators who teach science to young children,
and anyone with a general interest in these valuable tools.
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1 Introduction
id History
1.2 The Importance of Glass in Microscopy
13 What Classifies as a Microscope?
1.4 Why We Find Microscopes Appealing
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2 The Advantages of Learning Traditional Microscopy
2.1 Skill Acquisition

2.2 Enjoying Knowledge

2.3 Budget-Friendly

2.4 Low Training Requirement
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2.6 Reliable

2.7 Easy Troubleshooting

2.8 The Technology Doesn't Age

2.9 Easy to Move
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3 Buying a Microscope
3.1 Decide What Is Needed
3.1.1  Who Is Going to Be Using the Microscope?
3.1.2  What Type of Samples Are the Users Working
with?
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3.1.3  How Often Is the Microscope Going
to Be Used?
3.1.4  Where Is the Microscope Going to Be Used?
3.1.5  Will It Stay Set Up or Will It Need
to Be Packed Up After Each Use?
3.1.6  Does the User Require Image Capture?
3.2 Budget and Where to Invest
3.3 Microscopes for Children
3.4 Buying a Second-Hand Microscope
The Science of Light
4.1 What Is Light?
4.2 The Basics of Light
4.3 Colours of Light
4.4 Movement of Light
4.4.1  Refraction
4.4.2  Reflection
4.4.3  Absorption and Emission
444  Scatter
4.5 Photosensitivity: How We Perceive Light
4.5.1  The Evolution of Vision
4.5.2  Photosensitive Cells
4.5.3 Human Vision
454  How We See
4.5.5  Colour Vision
4.5.6  Variation of Vision Between Individuals
4.5.7  Colour-Blindness
4.5.8  Variation in Physiology
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Introduction to Lenses

Lens Shape and Function
Convex Lenses

Concave Lens

Lens Coating
Anti-reflective Coating
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Prisms

Magnification

Numerical Aperture
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5.9 Resolution
5.10  Focus

5.11  Aberrations
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The Anatomy of the Microscope

6.1 Styles of Microscope
6.2 The Upright Microscope
6.3 The Inverted Microscope
6.4 The Stereomicroscope
6.4.1  Types of Stereomicroscope
6.5 Petrographic Microscope
The Eyepiece
7.1 Compensating Eyepieces
V259, Eyepoint
23 [nterpupillary Distance
7.4 Using Eyepieces as a Glasses Wearer
5 5 Diopter Eyepieces
7.5.1  How to Adjust a Diopter Eyepiece
7.6 Reticle
7.6.1  How to Calibrate a Reticle
it Cleaning an Eyepiece
7.8 Scale Bars on Digital Systems
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The Objective
8.1 How to Read an Objective
8.1.1  Achromatic and Apochromatic
8.1.2  Infnity Correction
8.1.3  Magnification
8.1.4  Numerical Aperture (NA)
8.1.5  Planar
8.1.6  Refractive Index (RI)
8.1.7  'Thread Depth and Brand Compatibility
8.1.8  Working Distance (WD)
8.2 Air Objective
8.3 Oil Immersion Objective
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8.3.1 How to Use an Air Objective
8.3.2  How to Use an Oil Immersion Objective

8.4 Cleaning an Objective
8.4.1  Cleaning an Air Objective
8.4.2  Cleaning an Oil Objective
8.5 Summary of Objective Codes
Reference
The Stage
9.1 Focusing the Sample
9.2 Slide Navigation Controls
93 Petrographic Microscope Stage
9.4 Stages for Inverted Microscopes
The Condenser and Diaphragm
10.1  The Diaphragm
10.1.1 The Disc Diaphragm
10.1.2 'The Iris Diaphragm
10.1.3 How to Centre the Iris Diaphragm
10.2  The Condenser
10.2.1 How to Focus the Condenser
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11 Light Sources

11.1  Different Types of Light Source
11.1.1 Internal Light Source
11.1.2  External Light Source
11.2  Different Types of Bulb
11.2.1 LED (Light-Emitting Diodes)
11.2.2 Incandescent Bulbs
11.2.3 Halogen
11.2.4 Mercury
11.2.5 Meral Halide
11.2.6  Fluorescent
11.3  White Balance
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12 Choosing the Right Technique

12.1

12.2

315

12.4
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Brightfield

12.1.1 What Does It Look Like?
12.1.2  When to Choose Brightfield
12.1.3 Tech Specs

12.1.4 Sample Requirements
Darkfield

12.2.1 What Does It Look Like?
12.2.2 When to Choose Darkfield
12.2.3 Tech Specs

12.2.4 Sample Requirements

Phase Contrast

12.3.1 What Does It Look Like?
12.3.2 When to Choose Phase Contrast
12.3.3 Tech Specs

12.3.4 Sample Requirements
Z-Stacking

12.4.1 What Does It Look Like?
12.4.2 When to Choose Z-Stacking
12.4.3 'Tech Specs

12.4.4 Sample Requirements
Stereomicroscopy

12.5.1 What Does It Look Like?

12.5.2 When to Choose Stereomicroscopy

12.5.3 Tech Specs
12.5.4 Sample Requirements
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Prepared Slide Sets

Equipment for Preparing Samples
13.2.1 Glass Slides
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14 Image Capture 127

14.1 Mounted Camera 128

14.1.1 C-Mounted Cameras 128

14.1.2 Modular Camera 129

14.1.3 Software 130
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15.6  Problem: The Light Is Coming Through the System,
But It Is Uneven
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