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Microscopy Techniques in Biology
An organized overview of the main optical and electron microscopy methods, their principles,
advantages, limitations, and typical applications.
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2. Light?Microscopy Techniques

2.1 Bright?Field (BF)

e Principle: Light passes through a stained specimen; contrast arises from absorption.
e Key Points: Simple, inexpensive; limited contrast for unstained, transparent samples.

2.2 Phase?Contrast (PC)

e Principle: Converts phase shifts (caused by refractive index differences) into intensity
differences.

e Advantages: No staining needed; good for live cells.

e Limitations: Halo artifacts; less effective for thick specimens.

2.3 Differential Interference Contrast (DIC)

e Principle: Uses polarized light and Wollaston prisms to generate a pseudo?3?D image.
e Strengths: High contrast, minimal halos, good depth perception.
e Drawbacks: Requires specialized optics; image interpretation can be non?intuitive.
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2.4 Fluorescence Microscopy

e Basic Concept: Fluorophores absorb light at one wavelength and emit at a
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