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Forewo

rd

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.
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INTERNATIONAL STANDARD ISO 9345-2:2014(E)

Microscopes — Imaging distances related to mechanical
reference planes —

Part 2:
Infinity-corrected optical systems

1 Bcope

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

NOTE A specific combination of eyepiece, objective, and tube lens is frequently)used to correctjaberrations.
Therefore the combination of an objective from one manufacturer and the tube)lens or eyepiece from another
manyifacturer, although conforming to this part of ISO 9345, can cause erroxsih magnification andfor in optical
perf¢grmance.

2 Normative references

The [following documents, in whole or in part, are normatively referenced in this documpnt and are
indigpensable for its application. For dated references, only the edition cited applies. Hor undated
references, the latest edition of the referenced document (including any amendments) appligs.

ISO 9345-1, Microscopes — Imaging distances related to mechanical reference planes — Part 1, Tube length
160 mm

3 [Ferms and definitions

For the purposes of this document; the following terms and definitions apply.

3.1
parfocalizing distance of the objective
h
distqnce in air betweeén the object plane (i.e. the uncovered surface of the object) and the locpting flange
of the objective, when the microscope is in its working position

Note|1 to entryi: The parfocalizing distance of the objective is one of the optical interfacing dimensidns.

[SOUYRCE: SO 10934-1:2002, 2.80.2.4]
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3.2

image distance of the objective

I

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

Note 1 to entry: Aninfinity-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).

© ISO 2014 - All rights reserved 1
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3.3
parfocalizing distance of the eyepiece

I3
distance between the locating flange of the eyepiece and the plane upon which the eyepiece is focused

Note 1 to entry: The plane upon which the eyepiece is focused is coincident with the plane of the final real image
of the microscope when the eyepiece is mounted in the viewing tube. The parfocalizing distance of the eyepiece is
one of the optical interfacing dimensions, and is commonly 10 mm.

[SOURCE: ISO 10934-1:2002, 2.80.2.3]

Note 2 to en h pinciden
mounted in ghe viewing tube (see Figure 1

).
3.4
focal length of the “normal” tube lens
SNTL

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

4 Requirements

4.1 Nomjnal dimensions and tolerances

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

2 © ISO 2014 - All rights reserved
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Table 1 — Nominal dimensions and tolerances

Nominal i Tolerance
Feature Symbol values/range Numerical
aperture mm
mm
<01 +(,2c
45+ 15k >0,1t0<0,25 +0,06
Parfocalizing distance of objectiveab Ih
(k=-1,0,1,2,3,4) | >0,25t0<0,45 +0,03
> 0,45 +0,01
Image distance of objectived I ed
Parfpcalizing distance of eyepiece I3 10 +0,2
Focql length of “normal” tube lense JNTL 150 < fnTL < 250

a
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[he choice of a parfocalizing distance for an objective depends on the design concept of the‘microscope a
calizing distance, /1 = 45 mm of objectives, has become the standard value for microseepés with tube le
[SO 9345-1) and has been adopted for various existing infinity-corrected microscopersystems. Exampl
s in use are given in Annex A.

[he parfocalizing distance, /1, shownin Figure 1 and Table 1, is intended to applytolobjectives when used w
ts (specimens). Objectives for use with objects covered by a cover glass shall have the following parfocali
ow for the virtual displacement of the object by the cover glass (see also Figure 2):

n-1
+t——mm
n

e:
is the thickness of cover glass;
is the refractive index of the cover glass.

[he tolerance + 0,2 mm for the parfocalizing distance-of objectives with numerical aperture < 0,1 does n
 to objectives with magnifications lower than 4 x.

ninfinity-corrected optical systems, the primar'yimage is always produced by the objective in combinati
The distance between the locating flange oflthe objective and the tube lens depends on the design of th
nicroscope shall have such a design that,in‘combination with objectives and tube lenses in accordance wi
345, the primary image is produced 10 mm below the eyepiece-locating surface of the viewing tube.

[he choice of focal length for a “normal” tube lens depends on the design concept of the microscope sys
be in the range of 150 mm < fyrp <250 mm. Examples of common values in use are given in Annex A.

a whole. The
ngth 160 mm
s of common

thuncovered
ring distance,

t necessarily

nwith a tube
P microscope.
th this part of

tem. Its value
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Figure 1 — Locating surfaces, reference planes, and imaging distances
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4.2 Examples

ISO 9345-2:2014(E)

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

Dimensions in millimetres
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Uncovered object

Object with cover glass

Object with culturg chamber

t=0mm t=0,17 mm thickness t=1,5 mm bottom thickness
n=1,5 n=1,5
lcg =12 Icg =11 + 0,06 mma Icg=11 + 0,5 mma

a  cg is the resulting parfocalizing distance due to different coverglass thickness.

5 Marking

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

If the magnification of the primary image is changed by built-in optical systems, the tube fagtor shall be

marked on the magnification changing component (stand, tube, etc.); e.g. 1,25 x.

© IS0 2014 - All rights reserved
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Annex A
(informative)

Examples of dimensions in use

Table A.1 shows the nominal values [y, I2, I3, and fnTL 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 I, I, I3 and fyTL in use
Dimensionsyin. millimetres

Feature Leica Nikon Olympus Zeiss
Parfocalizinlg distance of objective, I1 45 45/60 45 45
Image distafce of objective, Iz © o0 o I
Parfocalizinlg distance of eyepiece, I3 10 10 10 10
;;chl length of “normal” tube lens, 200 200 180 160

6 © ISO 2014 - All rights reserved
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Annex B
(informative)

Requirements and recommendations for OEM-use of objectives

and tube lenses
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se of adaptation of infinity-corrected objectives and tube lenses to instruments.andequij
the microscopes of the manufacturer, the user of these components needs additional ¢
mation from the manufacturer for proper assembly.

annex contains recommendations for the minimum information that.should be transf

) A specific combination of eyepiece, objective, and tube lens is frequently used to correct

rmance.

Terms and definitions

L
be distance of the tube lens

ince between the primary image plade and the locating flange of the tube lens

for OEM use.

D

hnce between objective and tube lens

1 to entry: It depends on the optical and mechanical design concept. To ensure correct]
brmaiiee for OEM the indication of the minimum and maximum value is recommended.

ince between‘the locating flange of the objective and the locating flange of the tube leng

bment other
limensional

brred to the

aberrations.
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or in optical

1 to entry: It depends on the optical and mechanical design concept and is an important dimen-

b

optical

© IS0 2014 - All rights reserved


https://standardsiso.com/api/?name=b593d411ba15379302ffbd2d510007cd

	Section sec_1
	Section sec_2
	Section sec_3
	Section sec_3.1
	Section sec_3.2
	Section sec_3.3
	Section sec_3.4
	Section sec_4
	Section sec_4.1
	Table tab_1
	Table tab_a
	Figure fig_1
	Section sec_4.2
	Figure fig_2
	Section sec_5
	Annex sec_A
	Table tab_A.1
	Annex sec_B
	Annex sec_B.1
	Annex sec_B.2
	Annex sec_B.3
	Table tab_c
	Figure fig_B.1
	Reference ref_1
	Reference ref_2
	Foreword
	1	Scope
	2	Normative references
	3	Terms and definitions
	4	Requirements
	4.1	Nominal dimensions and tolerances
	4.2	Examples
	5	Marking
	Annex A
(informative)

Examples of dimensions in use
	Annex B
(informative)

Requirements and recommendations for OEM-use of objectives and tube lenses
	Bibliography

