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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.

The proce@lures used to develop this document and those intended for its further maintenanee
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2. www.iso.org/directives
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Microscopes — Designation of microscope objectives —

Part 1:
Flatness of field /Plan
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NOTE The flatness of the image field does not imply any degree ‘of-correction for other
(IS 10934-1).

2

The following documents, in whole or in part, are normatively referenced in this docume

ind

ISO

3
For

3.1
tan

objéct containing shortlines perpendicular to the radii of the object field

3.2
tan|

surface on whichall tangential structured objects are focused and sharply imaged in the prin
spafe subject to no aberrations other than astigmatism and Petzval curvature

3.3

sagittal structured object

diTeter of the sharp region of the primary image of a flat object surface. This part of ISO 19

Scope
5 part of [ISO 19012 specifies the use of the marking “Plan” on microscope objectives;and

isual observation using the combination of objective lens, tube lens and eyepiecg, as spec
ufacturer.

5 marking is consistent with ISO 8578.

Normative references

10934-1, Optics and optical instruments — Vocabulary for microscopy — Part 1: Light mich

Terms and definitions

the purposes of this document, the terms and definitions given in ISO 10934-1 and the follo

pgential structured object

ential image'surface

defines the
)12 applies
fied by the

aberrations

nt and are

spensable for its application. For dated references, only the edition cited applies. F¢r undated
refgrences, the latest edition of the referenced document (including any amendments) appligs.

wn

oscopy

wing apply.

hary image

object containing short lines parallel to the radii of the object field

3.4

sagittal image surface
surface on which all sagittal structured objects are focused and sharply imaged in the primary image

spa

3.5

ce subject to no aberrations other than astigmatism and Petzval curvature

astigmatic difference
dimensional difference along the optical axis in the tangential plane between the tangential and sagittal
image surfaces
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3.6

plan field number

PFN

number which specifies the diameter, in millimetres, of the sharp region of the primary image of a flat
object surface

3.7

objective field number

OFN

maximum field of view number of the eyepiece for which the objective is designed to be used

3.8

plan field
PFR

ratio of the

39
Petzval cu
curvature

4 Requ

4.1 Indi

Objective 1

ratio

plan field number to the objective field number, defined as PFR = PFN/OFN

rvature
bf the Petzval surface, which denotes the basic field curvature

jrements

cation

enses named Plan or with Plan as part of the name<in the markings shall also indicate

objective field number on the body of the lens. If the words “flafield” are used in the name in the mark

then the le|
indication

Objective f|
18, 19,

EXAMPLE
OFN

4.2 Defi
The plan fi

4.3 Dete

nses shall also be marked “Plan” with an indication of the OFN on the body of the lens.
bf objective field number does not apply to objective lenses sold before the year 2014.

eld numbers shall be expressed as follows:
20, 21, 22, 23, 24, 25, 26, 26.5, 27, 28,,29, 30 and so on
In the case of the objective field number 25:

P25

nition of plan objéctives

bld ratio of a planfebjective lens shall be at least 0,85.

rminatien of plan field number

Let ¢ and
plane, alon

rs be'the respective distances of the tangential and sagittal image surfaces from the inj
the.optical axis in a tangential plane. Using 7 and 75, the average image surface distanc

the
ing,
The

age
e, A,

is deflned sshownin Foarmula (1)-

A= (T +15)/2

€y

The plan field number shall be specified by the maximum field of view of the primary image which
satisfies the following conditions: the absolute values of both 4 and astigmatic difference (z; - 75) are
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less than or equal to the value 6 calculated by Berek’s formula [see Formula (2)], and the magnification
of the eyepiece is 10 x .

5[ 250000 4 3, . @
Mtotrvis NA 2-NA

where

1) is the depth of focus in image space, in micrometres;

W is a physiological constant which describes the resolution of the human eye, taken
to be the angle 5’ [w is the arc of this angle (0,001 4)];

MToT VIS is the total visual magnification of the microscope;

NA is the numerical aperture of objective;

A is the wavelength of the e-line, in micrometres;

My is the magnification in the primary image plane.

The depth of field calculated by Berek’s formula is expressed in Anitex A.

© IS0 2013 - All rights reserved 3
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Annex A
(informative)

Depth of field in object space calculated by Berek’s formula

Berek’s for
6ob =n

w = 0,0

mula is as follows:

A

© 250000
Mrorvis N

01 4,A=0,55 um

2.NAZ
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Magnification of objective lens 4 4 4 4 5 5 5
NA of objective lens 0,10 0,13 0,16 0,20 0,12 0,15 0,16
Magnification of eyepiece 10 10 10 10 10 10 10
Depth of field at specimen:
114,825 | 83,476 | 65,361 | 50,581 | 77,309 | 58,811 | 54,424
Sob (pm)
Refractive index: n
1 1 1 1 1 1 1
(dry: n =1, oil immersion: n = 1,515)
Magnification of objective lens 10 10 10 10 10 10
NA of objective lens 0,22 0,25 0,30 0,32 0,40 0,45
Magnification of eyepiece 10 10 10 10 10 10
Depth of field at specimen:
21,555 18,372 14,703 13,606 10,458 9,127
Sob (1Hm)
Refractive index: n
1 1 1 1 1
(dfy: n=1, oil immersion: n = 1,515)
Magnification of objective lens 20 20 20 20 20 20
NA of objective lens 0,40 0,45 0,50 0,60 0,70 0,75
Magnification of eyepiece 10 10 10 10 10 10
Depth of field at specimen:
6,083 5,238 4,593 3,676 3,058 2,819
Sob (Hm)
Refractive index: n
1 1 1 1 1
(dty: n =1, oil immersion: n = 1,515)
Magnification of objective lens 40 40 40 40 40 40 40 40 40 40
NA of objective lens 0,55 | 060 | 065|070 | 075 |085]| 095 | 1,00 | 15 | 1,30
Magnification of eyepiece 10 10 10 10 10 10 10 10 10 10
Depth of field at specimen:
2,494 2,217 (1993 (1,808 1,652 |1,408|1,224| 1,740 | 1,325 | 1,265
Sob (1m)
Refractiveindex: n
1 1 1 1 1 1 1 |1,515]| 1,315 | 1,515
(dry: n =1, oil infmersion: n = 1,515)
Magnification of objective lens 60 60 60 60 60 60 60
NA of objective lens 0,70 0,85 0,90 0,95 1,25 1,30 1,40
Magnification of eyepiece 10 10 10 10 10 10 10
Depth of field at specimen:
1,391 1,064 0,985 0917 0,972 0,925 0,842
Sob (pm)
Refractive index: n
1 1 1 1 1,515 1,515 1,515
(dry: n =1, oil immersion: n = 1,515)
© IS0 2013 - All rights reserved 5
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