Use of opportunities of contact microscopy. Optical design.
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Abstract. The study of biological objects using a light Shee cultures £
microscope is one of the main methods of diagnostic practice in =
many areas of natural science. Most modern methods of e |

researching objects using a light microscope include preliminary N7 » # 7 #_ # #
preparation of objects. However, in this case it is impossible to = Lz 2 77 z
achieve a high degree of reliability of information about the §

object under study. Figure 1. Standard biological object.

1. Introduction. Figure 1 shows the object to be studied witha  However, it becomes impossible to achieve a high degree of reliability of
biological microscope. In a general case, it is a specimen, i.e. @ jnformation about the object under study, since it is no longer alive. In
thin slice of matter or a smear glued with one of its side to the  addition, the parameters of the dye, glue and cover glass also contribute
object plate with the opposite one glued up with the coverglass.  some information to the image on the microscope.

2. Description. Naturally, the main element of the optical system of such a light microscope
is its projection system, namely, the objective. The objective must provide the ability to study
the object in its in-life state, working with the object in direct contact, integrating into the
structure of the object. It is known that many types of biological objects for 80-90% consist
of water or substances close to water. To design the optical system of a microscope, it is
necessary to take into account such parameters as the values of the refractive index and
spectral characteristics. However, for some types of matter these parameters may differ. One
of the original engineering solutions in building a light microscope can be the use of so-
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called “contact” objectives; old “contact” objectives in figure 2 are presented. Figure 2. Old type
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Figure 3. Parameters of design and the aberration correction graphs for objective 250* / 1.7.
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Table 1. Main technical parameters and basic optical layout of new “contact” objectives.

wp | P R | DF FOV FOV
Magnification [ NA (mm) | (mm) | (um) | (um) on object [on image| Type of correction The principal optical layout
PV mm) | (mm)
250" .71 0 0.8 ]0.196]0.115] 0.08 20 PlanApochromat —
500" .71 0 0.4 10.196|0.115] 0.04 20 PlanApochromat
500" .71 0 0.4 10.1960.115] 0.04 20 |PlanPolyApochromat

3. Conclusion. For the study of some microscopic objects requires
optics that differs from conventional optics, which is used in most
light microscopes. Of course, such objects need to be studied in the
"in vivo" state, since, by killing them (the technique of conventional
microscopy with sample preparation), we will lose a lot of useful
information; only living cells and only in natural habitat can give
reliable information about them.

Specially designed objectives provide maximum resolution and
linear magnification; this helps to effectively identify objects that
are examined under the microscope. The objectives we offer today
implement the concept of ultra-high linear magnification (250" and
500") and maximum numerical aperture; aberration correction
types are PlanApochromat and PlanPolyApochromat the effective
working spectral range is 355-800 nm).



