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Abstract; On the basis of principle of the Depth of Field (DOF), the relationship between the DOF of
microscopic system with its geometric DOF and physical DOF was researched. A new view that the re-
lationship between the geometric DOF and the physical DOF satisfies “OR” instead of “SUM?” in
mathematics was proposed. Based on the view, this paper deduced the DOF formulae for the micro-
scope equipped with an electronic ocular. To verify the derived results, a capillary measurement sys-
tem was designed. With the measurement system, the DOFs for a microscope with a transversal mag-
nification of 10 X 20 was measured experimentally by varying its effective numerical apertures and
those for different types of microscopes were also measured when the effective numerical apertures
were equal to the nominal values of the objectives. Obtained results show that the measured DOFs are
in good consistent with the data calculated by the deduced formula. The theoretical analysis and meas-
ured results both indicate that the DOFs for the microscope system should equal the larger value be-
tween the physical DOF and the geometric DOF rather than the sum of the two values.
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Tab.1 DOF results for 20X 10 microscope with different effective numerical apertures

o h 2a 20 35, X d, d, o, to
liquid (NA)
mm pm /y.m /Hm /Hm /mm /mm /[J,m
19.2 25.3 10.700 4 10.757 2 56.844.2
0.8 0.114 41.4 12.8 54. 4 16. 8 10.700 1 10.7558 55.7£3.9
6.4 8.4 10.700 6 10.756 8 56.244.5
19.2 16.5 10.7154 10.740 8 25.442.9
Water
1 333 3 1.2 0.175 27.0 12. 8 23.1 11.0 10.716 2 10.740 7 24.5%+2.6
n=1.333 :
6.4 5.5 10.716 0 10.740 1 24.14+2.8
19.2 12.0 10.720 4 10.734 6 14.242.1
1.6 0. 240 19.7 12. 8 12.3 8.0 10.720 1 10.734 4 14.3%£2.0
6.4 4.0 10.720 6 10.734 1 13.54+2.0
19.2 17.2 9.592 8 9.6196 26.8+2.7
0.8 0.167 28.2 12.8 25.4 11.5 9.593 4 9.619 2 25.8%2.6
6.4 5.7 9.592 4 9.6190 26.64+3.0
i 19.2 11.3 9.598 7 9.6118 13.1%+1.8
Glycerol
1.2 0. 256 18. 4 12. 8 10. 8 7.5 9.599 3 9.6104 11.1%1.6
n=1.473 2
6.4 3.8 9.599 9 9.6101 10.24+1.5
19.2 8.1 9.601 3 9.609 1 7.840.8
1.6 0. 355 13.3 12.8 5.6 5.4 9.602 2 9.6077 5.5+0.6
6.4 2.7 9.602 1 9.607 9 5.840.6
19.2 13.6 9.069 7 9.0851 15.44+1.6
0.8 0.212 22.3 12. 8 15.7 9.1 9.070 1 9.084 7 14.6+1.4
6.4 4.5 9.069 6 9.084 8 15.24+1.6
19.2 8.8 9.072 3 9.081 9 9.6+£1.0
Quinoline
1.2 0.326 14.5 12.8 6.6 5.9 9.073 5 9.0802 6.7£0.6
n=1.622 1
6.4 2.9 9.073 2 9.080 1 6.9+0.7
19.2 7.2 9.072 6 9.080 4 7.8%£0.7
1.6 0.40 11.8 12.8 4.4 4.8 9.073 9 9.078 7 4.8%+0.5
6.4 2.4 9.073 9 9.0784 4.5+0.6

R 1A E e 5i B LR B TIEAM B 7E(NAGEHE/NE (R 1 f 5% Zf7:n=
TR SR X H 8 B A (NA) (#A BK 1,333 3, BR48 58 =0. 8 mm, (NA) ;=0.114) ,2qa
BRI SRR RN T (NA) G 2B 8 (41,4 pm) >26(19. 2 pm) , 5 BRI & {1 (0, =56. 8
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FH1024X768,24 0.368<T(NA) 4<L0. 4 i,
2a<C2b(12. 8 pm) , H5CRAE B T LA 5 /Y
KN 0<<(NA) <<0. 368 f,2a>2b(12. 8
pm) s S RAE O T B SR A R, 5T
H B 2> B30 2 048 X1 536, U 78 B > 47 3L
BAEFL AR H 0<<T(NA) 4<<0. 4, 518 Fm -
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Tab. 2 DOF results for different microscopes

objective ocular (NA) 2a 2 o5 o5 o - 0. %0

pm /pm /pm /pm /mm /mm /pm
19.2 23.0 9.667 4 9.692 1 24.7%2.5
10X 10X 0.25 9.1 12.8 11.3 15.4 9.674 9 9.690 7 15.8+£1.7
6.4 7.7 9.678 8 9.6903 11.5+1.4
19.2 11.5 9.678 2 9.6910 12.8%1.5
10X 20X 0.25 18.2 12.8 11.3 7.7 9.678 7 9.6901 11.4+1.3
6. 4 3.8 9.678 8 9.6907 11.9+1.4
19.2 7.2 9.072 6 9.0804 7.8%0.7
20X 10X 0.40 11.4 12.8 4.4 4.8 9.073 9 9.078 7 4.8%£0.5
6.4 2.4 9.073 9 9.078 4 1.540.6
19.2 3.6 9.073 7 9.078 5 4.8£0.6
20X 20X 0. 40 22.8 12.8 4.4 2.4 9.073 9 9.078 2 4.3£0.4
6.4 1.2 9.073 6 9.078 0 1.440.5
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