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Figure 8.4. Wide-field fluorescence microscope vs. confocal fluorescence microscope. Redrawn from the 
patent by Marvin Minsky (1957). An example of a modern LSCM system is also shown (bottom right). 

8.2.2.  Laser Scanning Confocal Microscopes (LSCMs) 

8.2.2.1.  Comparison with a Wide-Field Fluorescence Microscope 

Biological specimens or cells are three-dimensional objects, and often contain fluorescently la-
beled molecules distributed throughout their volume. When they are illuminated by excitation 
light, all the fluorescent molecules in the light path emit fluorescence. In a wide-field micro-
scope, the fluorescence from the out-of-focus volume interferes with the fluorescence from the 
focal plane and the resulting fluorescent image is blurred, losing detailed information. However, 
a confocal microscope takes the thickness of specimens into consideration and provides a 
mechanism for rejection of out-of-focus fluorescence signals. 

The small yet fundamental difference in optics that enables a confocal microscope but not a 
wide-field microscope to eliminate fluorescence from the out-of-focus volume is illustrated in 
Figure 8.4. When excitation light is turned on (Fig. 8.4(1)), the laser narrowed by the excitation 
pinhole (Fig. 8.4(2)) passes through the dichroic mirror (Fig. 8.4(3)). At the dichroic mirror, 
only the light with specific wavelengths (excitation light: blue line) can pass through, while 


