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Abstract; To improve the common microscope objective with small field of view, poor field curve and chro-
matic aberration correction, A 20 x plan-apochromatic microscope objective is designed in this paper by Code
V software. This objective has a large field of view, high N. A. , and plan-apochromatic characteristic de-
signed by reasonable structure optimization, focal power distribution and material selection. The result shows
that the objective is a plan-apochromatic lens in visible wide band. The plan field number is 0. 11 pum and the
largest focal shift is 0. 5 pm, which meet the specification of the international standard for microscope objec-
tives. The MTF curve is closed to the diffraction limit. The tolerance analysis shows that RMS wavefront error
gets worse to 0. 24\ and the objective lens can be applied and manufactured actually.
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Tab.1 Design index of the objective

Spectral rang/nm 400 ~760
Field number/mm 26.5
N. A. 0.75
Magnification 20X
Focal length of objective/mm 9
Thickness of cover glass/mm 0.17
Work distance/mm 0.6
Total length/mm 45
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Tab.2 Parameters comparison of the glasses

Cal, KZFS,
n, 1.433 85 1.557 81
v, 95.2 53.8
nge 1.437 02 1.565 00
ng 1.432 46 1.554 64
Pa 0.695 2 0.694 0
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Fig. 1  Structural diagram of optical system
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Fig.2  Curves of modulation transfer function
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Fig.4 Ray aberration curves

Defocusing 000000

041

<
)

Diftraction encircled energy

=
=

000 0.0038 0.0076 0.0110 0.0150 0.0190
Diameter of circle/mm

K5 firgthed o fi

Fig.5 Distribution of diffraction energy

(=]
=

FEUTAT SRR | RS AR L b CRIE P 35 1) IR BT 3t
HiE 3 AT 4 WL Z R G 001k il &
AL B [ R 2 AR A 2 T AR AAE, 3 gk
B 2 pm, Bl LU LR RN, @Bk
ZERRAG B T AR AL OE, Hop € e d ik P
B f TR BT 2 pm,, G AL
RRAEART 2 pm, AT LUF RIS B 2 7™
REBUREIE (2978 0.2 wm) , 1065 5 5t i K A2
TAE 2% LA, B84~ HL 373 9 1] P A A 1) 5 22 4% 7
T wm, BRI bR o8 A1 2 R GE A b
Ko AR 1SO WY B FE Prpm e, X T A
(F-Sfabn AR RLE

(ﬂ;ﬂ)’ (9)

A A 18 BB 0% (plan field number,
PEN) , 7 7, 20 BIACERAE T/~ 1 N T 3 e o7
], /7 IR O T 1) SR T 0 PR . DX 7 f) -

A =




46 1

Bk N AL 0.75 IR (6 I BDLE R 361

Ykth .
Al <6, (10)

Ao, 8 (8) HHHLE I WA B AR IR

MR A ET T AT T 45 20 x ,N. AL 0.75 ¥Ry
RN 2.8 pum, TIAR B T80 A e KAE N
0. 11 pm, /N T3 (10) PR AR ME
VLA BT B e i 1 P 45k [RIRHfEAR
Wt R KR AR T R IR N —2F,
B 1.4 wm, fEBTTHE BOE B A, AR TR RS
KIELH 0.5 wm, /N 172 L0, SE T 206
BRwt, G AW BT T T A2
YR BT Fe R R SEFL T N AL 0.75,20 x F
Y a2z Wt

3 NG RGPS B &, Horb i w22
RMS {HZh M 14 iZ Y504 7 P34 R 511 /R
KT 0. 8, W B ITRR 7R o A, 1 W B L 8 i it
PR H AR A 40 R 51 R LEmg /N AT L%
JEE A RO, BEIRZSHOE RS2 T4 5
R T

®3 KEISHER

Tab.3 Wavefront analysis

Field RMS(waves) SHIFT/mm STREHL
0.00 0.050 256  0.000 000  0.905 101
0.50 0.076 851 0.000 468  0.792 023
0.71 0.072 705 0. 000 565 0.811 653
0.80 0.066 949  0.000 576  0.837 821
1.00 0.090 095 0. 000 523 0.725 824
Weighted RMS
0.072 638 0.811 964
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Tab.4 Tolerance distribution

Items Value
Fringe power/A 2~5
Surface irregular/A 0.2~0.5
Thickness/mm 0.01 ~0.02
Airspace/mm 0.01 ~0.02
Tilv/ (") 0.3~0.5
Decenter&Roll/mm 0.01 ~0.02
Refractive index 0.000 3 ~0.000 5
Abbe number 0.003 ~0.005
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