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Abstract 
A scheme of a laser scanning biological microscope for non-invasive studies of the cell structures without fluorescent dyes is considered. The advantage of the above design over the other systems for biological imaging is provided by the fact that the image registration occurs without passing through the optical system of the microscope, and thus the depth of field remains constant throughout all the magnification range with the high spatial resolution maintenance. A large depth of field for the images obtained is achieved due to a small divergence of the laser beam and can be easily changed by varying the divergence of the laser beam. The image scale (magnification) can be varied by changing the control acoustic frequency supplied to the acoustooptic deflector resulting in the variation of the angular range of the beam. The laser scanning microscope lens in this case provides only the formation of the light probe (beam). The above microscope can operate both in transmission and reflection modes either independently or simultaneously, which allows to perform colocalization studies and measurements in real time. The application of the annular illumination in a laser scanning microscope allows to increase the image contrast and resolution by means of the high frequency spatial filtration. During the studies of the ultrafast processes in heterogeneous biological media a stroboscopic image formation technique (regime) can be used in order to achieve both spatial and temporal superresolution due to the possibility to obtain the phase portrait of the biological structures using the annular beam modulated by the interference lines. The variable magnification, a large depth of field and a high spatial resolution in real time allow one to observe in details the intracellular biochemical and biophysical processes in real time both in situ and in vivo.
. 
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