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Optical design of microscopic imaging system for ultraviolet-visible

wide spectrum

CHEN Jiao, JIAO Ming-yin, CHANG Wei-jun, KANG Wen-li

(Xi'an Institute of Applied Optics, Xi'an 710065 ,China)
Abstract; Design of a wide spectrum ultraviolet-visible microscope objective was introduced.
According to the dispersive properties of ultraviolet (UV) optical materials, was selected as
positive lens material, apochromatic equations for distributing the optical power of each lens in
double-dialyte lens were established, and appropriate deviation angles were assigned for two
groups. Based on theoretical calculation with PW method and optimization with CODE-V, the
longitudinal chromatic aberration and secondary spectrum were corrected, and apochromatism
was achieved. Simulation results show that the radius RMS of spot diagram dispersion circle is
less than 5 in the entire field of view, astigmatism is 0. 058 and istortion is 0. 04% at the
maximum field of view for this system.
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Fig. 1 Preliminary structure of the objective
B L, 2 AN E B A GR35 0 o
MBS BN AG S ER T
BB AR SR b TE 2 DB
LB AR R Awy BT Au, o BB Z 0] B ] R

Hd.
FE T F AL S5 A4 047000 46 245 48 1Y) 5K £ -
h=f=]=1 (D

2 h S R R GEAE R SR T LR
NS BE RN R 5 T RS B H AR

T LR AT B — Bt &l S R4
MR Au=1, M TH EBHM AL b
o BN [R) B 5 3 B 4G 0L 1 W PR TE A PR B
w, A IE PRI B X B A Bk 22 B /MEL EE w0 = 0 B 1S
BN BT LAAE 5 A 35 55 4 9 D A L 35— A B B
2 i — 28 BE PIIE BT A 04 #A 2300

Auy =0.45, Au, =0. 55 (2)

WE MG BB B BE d=1. 0, i & H
NI EAR R RGN IS T .

fi=2.22;f,=1;

hy=1.03h,=0.55;h, =03h,=1.0;]=1

FIFH L 1H € 280K 15 19 A0 38 2 5, MR AL IE Bk
25 VR 22 FMGH) ZE oK, BV AT B HE A I %) ) 15 22
T T

S, =XhP=P,+0.55P,=0 (3)
Sy =2h,P—]2XW=P,— (W, +W,)=0
()
_\h Vb, P,
L p,— 2 w,11.45=0 (5)
0.55°% 0.55 %
o[ Au)f " L | Au "
Arf.P=> 1| A= W= 1|A—,
1 A; n 1 A; n

UL E T R 20 AT LA Hh s 7E D A 43 T A s X
V6] B 0 S P45 00 R G A T AR RS A ORES —
A7 0 2 1 S5 A AT O . 3R G AR 8 A TE AR HIOU) A
2 T R (5)
1.2 REHBAESE

FE 58 AN B nl L) SR I 1 5 A0 b RHR 2D . 3858
S2E B 58 % B X 3 — A 7F 350 nm ~ 2400 nm Z
[F) , 3 38 %2 S B RS E P K 300 nm, JEEJE 5 mm [
BT R — R AE 0. 4~0. 6 2 a4 EE K 25
mm [ 5 5 R E 0. 01~0. 1 2 [ . 1M 38 k.
A RPEIEAEP A 300 nm JL-FZAFEH K5 7E 2
G B 3 O A% B e DL AR B sk R g
MK JE T 350 nm BTG ROG 2 R G MR E
B LI MO A AR BORE R

LM B — i TR b2 SR I A 9 RS
AL EE X TLRNRERE Y 6180 R B0 R K 45 8 2%
KA R T — 2 B IR E . I 68 22 A A T 0] 2
BB B o ERBA R FUE B e H o 16/
B 256 5 R R BEAL PR R 705 BE LGS LY
FEORL S A D5, IE i BE TR JH B B OB CaF,

i MgF, .
1.3 REEMBEEEXRGESENITE
1.3.1 RkREESBR

5 )7 k2 3 Fh R 21 5 R 52 BRI B — 2
JEi A SO T R B RS 4 G CaF, S A1 9ok 58
AR OGO T 3k 5 2 5 T R ) B 4
WA 2 RO 4 AR & A BT L
FHAF I AR A T A2 K o e



NHYEA 2011,32(2)

Wiies 5 58 b0 L 580 i B MO BOL 7 R Bt < 197 -

VIV~ P11~ P2 ﬁj\jl::m{t%:i 2 /l\@%%%ﬁlﬁﬁgﬁxlﬁjmﬁ
FURE X €5, T80 7T DA A% 3] 37 356 20 A IE AL B 68 25 i 5
it /2 1 o6 R 2

By (6)
U1 92

e TE Z OGS BT R R YOG R AR
ﬂf)1+ﬂpzzo (7
U1 U2

TERAL S 0F T L WG 5 i B 20 1Y SO R B
1, ) 45 30 ' £ B i i 2 19 56 & 5

o T =1 €))

S N B p (A AHS v (AN S5 10 P A B
IEA AR bR g0k . W CaF, (% AH X 881
pr S AR XS R p. FEAR A, H ZF m B
VUEC vy R v, A DRI HEAT 6 B A9 ' £ B2 43 T £
LIS V=R RPN

Hy (6) 2, (7) = (8) = W 45 3] 3% B2 4H 1 't
AL @ =3, 44,0, =—2. 44,
1.3.2 AARBEZRFWITHE

A B GF BB R AT AR E S &1
TFA . TSRS R A 08 1 B ik 3R 502 A
K DL T & - 802 2 30 B2 vh 8 FH 9 9
REEHR 2 X B E G, o A S A
Btk CaF, 19 1F 355 5% A1 A4 BL 2 16 40 95 1 £
5 G A N R R A €8 25 O R B A TR () =
3044, @ =—2.44) . XFF R4y B 5 5% 78 K R0 46
S5 AR B T LS B 4% BUKE A 35 B8 R SR A s Herh my oy
539K CaF, FIE A & 09 37 5 58 b SRS & 35 5 1Y
LM SEMBEARMGE SRR A,

BZ

PO:C_M (9)
__ B

Q= 5 A (10)

w, =4t -1 b (1)

K :AB.CRESnione B ogiog ARG,
B (9 K. (10 XAMAD ARG

P,=—31.6,Q=—9.67,W,=—0.061 (12)
Hrh Py ,Q, . W, RHEABES G,
1.4 BREAGEHSHNHE

LU IDR N5 128 2l o = DA R i
BB, NS A B B AR 2= N Ok
EBBRA M SH.

FESS — LB B MR BE S R LT AR
%58 P,.Q,.-W, tn(12) xR, xR (5

HE) P, W, LIS P, FIW, AR IE R
Py MW, ZI )R

P; =P, +0.85(W; —W,)* (13)
W BN — A TW, 19 oy R HH B0
5 Poo ARYEA S5 PTHED

Py <<Pozmax

ZEWNE L BT RE AT R Py (E 0 R IR 4
T Bl 5 A P AW [ AR 5 3 15 22 4% 1 T
L& P FIW

SRIG RS PW ik Al i o 50 — 3% B 20 1Y 45
P S 850 Ad H R W 5 I T AR 25 4 R R T
S — 17 51 20 09 45 7 2 0 R G 7 A AH N B Bk 22
FEER LR (MRS — B B A A Bk 25 M 2% e Tl
DR IERA R MR 2 B 22 AR, I R 48
RUECR R AN 8 fi=2.22, . =1 381
PI2H 35 S S PR 25 K S8

2 MURFITER

PW 3k Je B 28 G0 1) 125 3 o W 15 3« 38 5 )5 %
BRE . HAEMAC AT 78 2 — 25 LA B A
A B BTCE Bl AR R A S PR i R
Y- 1t B A A PR » 28 5 fie 2 (0 Ak 5 3 A2 1R
BSR4 R A BT AR NI 3~ 7 R

ATEENS
VIR

2 MUBHEZRFEEN

Fig. 2 Optical system layout after optimization
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Fig. 3 MTF curves
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Fig. 4 Spot diagram for different fields
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Fig.5 Spherochromatism curves
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Fig. 6 Field curvature
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Fig. 7 Lateral Aberrations
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