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LIGHT MICROSCOPY (LM)

	Visible light passed through specimen then through glass lenses. Lenses refract light to magnify image of specimen. 

	Important parameters: 

Magnification: about 1000 times the actual size of the specimen, additional details cannot be seen.

Resolution: cannot resolve detail finer than 0.2 m or 200 nm, regardless the magnification. Until recently, resolution barrier prevented study of organelles = Discovery of ELECTRON MICROSCOPE (EM). However, recently been able to distinguish subcellular structures as small as 10-20 nm with super-resolution microscopy. 

Contrast: methods for enhancing property are staining or labelling cell components to stand out visually. (Refer to table 6.3)


	Advantages: 

· Studying living cells. 

· Revolutionized LM: allow fluorescent stained cells to be seen with increasing detail. 

· Confocal + Deconvolution: produced sharper images of 3D tissues & cells. 

ELECTRON MICROSCOPE (EM)

	Focuses a beam of electrons through the specimen or onto its surface. 

	Resolution:
 Is inversely related to the wavelength of the light (electrons) a microscope uses for imaging, and electron beams have much shorter wavelengths than visible light. 
 
Can theoretically achieve a resolution of abt. 0.02 nm but practically cannot resolve smaller than 2nm across. 


Advantages: 

· Revealed many subcellular structures that were impossible to resolve with LM

Disadvantage:

· Preparation (introduce artifacts) of specimen kills the cells. 


SCANNING ELCTRON MICROSCOPE (SEM)

		Useful for detailed study of topography of specimen

1. Electron beam scans surface of sample covered with gold (thin film). 

2. Beam excites electrons whose pattern are translated into an electronic signal to a video screen. 

3. Result: image of specimen’s surface in 3D.

TRANSMISSION ELECTRON MICROSCOPE (TEM)

		Used to study internal structures of cells. 

1. Aims electron beam through thin section of specimen. 

2. Specimen must be stained with atoms of heavy metals which attach to certain cellular structures thus enhancing electron density of some parts of cell more than others. 

3. Electrons passing through specimen are scattered more in the denser regions so fewer are transmitted. 

4. Image displays pattern of transmitted electrons.


SEM & TEM : use electromagnets as lenses to bend paths of electrons, ultimately focusing the image of monitor for viewing. 
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