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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 9345-2 was prepared by Technical Committee ISO/TC 172, Optics and optical instruments,
Subcommittee SC 5, Microscopes and endoscopes.

ISO 9345 consists of the following parts, under the general title Optics and optical instruments —
Microscopes: Imaging distances relatéd toymechanical reference)planes:

— Part 1: Tube length 160 mm

— Part 2: Infinity-corrected optical systems
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INTERNATIONAL STANDARD 1ISO 9345-2:2003(E)

Optics and optical instruments — Microscopes: Imaging
distances related to mechanical reference planes —

Part 2:
Infinity-corrected optical systems

1 Scope

This part of ISO 9345 specifies the imaging distances of objectives, eyepieces and the focal length of “normal”
tube lenses of microscopes with infinity-corrected optical systems.

NOTE A specific combination of eyepiece, objective and tube lens is frequently used to correct aberrations.
Therefore the combination of an objective from one manufacturer and the tube lens or eyepiece from another
manufacturer, although conforming to this part of ISO 9345, may cause errors in magnification and/or in optical
performance.

2 Normative references

The following referenced documents are  indispensable, for the application of this document. For dated
references, only the edition cited applies. For undated .references,  the latest edition of the referenced
document (including any amendments) applies.

ISO 8039:1997, Optics and optical instruments — Microscopes — Magnification

ISO 9345-1:1996, Optics and optical instruments — Microscopes — Imaging distances related to mechanical
reference planes — Part 1: Tube length 160 mm

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31

parfocalizing distance of the objective

Iy

distance between the object plane (i.e. the uncovered surface of the object) and the locating flange of the
objective when the microscope is in its (focused) working condition

NOTE See Figure 1, Figure 2 and footnote b in Table 1.

3.2
image distance of the objective

I
distance in air between the objective locating surface and the primary image plane

NOTE An infinity-corrected objective alone produces a primary image at infinity. In combination with an infinity-
corrected tube lens, the primary image is produced in the back focal plane of this tube lens (see Figure 1).
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3.3

parfocalizing distance of the eyepiece

ly

distance between the locating flange of the eyepiece and the plane upon which the eyepiece is focused

NOTE This plane is coincident with the primary image plane of the microscope when the eyepiece is mounted in the
viewing tube (see Figure 1).

3.4
focal length of the “normal” tube lens

INTL

focal length related to the magnification and the focal length of the objectives which are designed to operate
with this tube lens

[ISO 8039]

4 Requirements

4.1 Nominal dimensions and tolerances

The nominal dimensions shall be as given in Table 1 and as illustrated in Figure 1.

Table 1 — Nominal dimensions and tolerances

Nominal . Tolerance
Feature Symbol values/range Numerical
aperture
mm mm
45415 : <01 +0,2¢
+45/n
- . P >'0,1t0 0,25 + 0,06
Parfocalizing distance of objective Iy L0052 5 ~ 02510 < 0.45 1003
> 0,45 +0,01
Image distance of objective @ Iy o0
Parfocalizing distance of eyepiece I3 10 +0,2
Focal length of “normal” tube lens © INTL 150 < fyr < 250

@8  The choice of a parfocalizing distance for an objective depends on the design concept of the microscope as a whole. The
parfocalizing distance, /, =45 mm of objectives has become the standard value for microscopes with tube length 160 mm (see
ISO 9345-1) and also has been adopted for various existing infinity-corrected microscope systems. Examples of common values in use
are given in Annex A.

b The parfocalizing distance, /,, shown in Figure 1 and Table 1, is intended to apply to objectives when used with uncovered objects
(specimens). Objectives for use with objects covered by a cover glass shall have the following parfocalizing distance, to allow for the
virtual displacement of the object by the cover glass (see also Figure 2):

-1
l1+t"—mm
n

where
t is the thickness of cover glass;
n is the refractive index of the cover glass.

€ The tolerance + 0,2 mm for the parfocalizing distance of objectives with numerical aperture < 0,1 does not necessarily apply to
objectives with magnifications lower than 4 x.

d In infinity-corrected optical systems the primary image is always produced by the objective in combination with a tube lens. The
distance between the locating flange of the objective and the tube lens depends on the design of the microscope. The microscope shall
have such a design that, in combination with objectives and tube lenses in accordance with this part of ISO 9345, the primary image is
produced 10 mm below the eyepiece-locating surface of the viewing tube.

€  The choice of focal length for a “normal” tube lens depends on the design concept of the microscope system. Its value shall be in
the range of 150 mm < f\;; < 250 mm. Examples of common values in use are given in Annex A.
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Figure 1 — Locating surfaces, reference planes and imaging distances
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4.2 Examples

Figure 2 illustrates the influence of different cover glass thicknesses on the parfocalizing distance.

Dimensions in millimetres
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I
Uncovered object Object with cover glass Object with culture chamber
t=0mm t =0,17 mm thickness t=1,5 mm bottom thickness
n=15 n=15
leg=4° log = 5H0,06,mm-2 leg=1;+0,5mm?
log is the resulting parfocalizing distance due to-different cover glassithickness:

Figure 2 — Examples of parfocalizing distances as function of cover glass thickness

5 Marking

If the magnification of the primary image is changed by built-in optical systems, the tube factor shall be
marked on the magnification changing component (stand, tube etc.); e.g. 1,25 x.
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Annex A
(informative)

Examples of dimensions in use

Table A.1 shows the nominal values /4, I, I3 and fyg_ used by the main microscope manufacturers (in
alphabetical order) at the time of publication of this part of ISO 9345.

Table A.1 — Examples of dimensions /,, /5, /3 and fy in use

Dimensions in millimetres

Feature Leica Nikon Olympus Zeiss
Parfocalizing distance of objective, /, 45 45/60 45 45
Image distance of objective, /, 0 0 © 0
Parfocalizing distance of eyepiece, I, 10 10 10 10
Focal length of “normal” tube lens, f\ 1. 200 200 180 160
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