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(57) Abstract: An immersion microscope objective lens comprises, in order from the object side, a first lens group including a first
lens component constituted by bonding a meniscus lens with its concave surface toward an object and a meniscus lens with its convex
surface toward an image, a second lens component constituted by a single lens having a positive refracting power, and a third lens
component constituted by bonding a negative lens and a positive lens and having a positive refracting power as a whole, a second
lens group including a lens component constituted by bonding a negative lens and a positive lens and having a positive refracting
power as a whole, and a third lens group having a negative refracting power as a whole. The immersion microscope objective lens
satisfies the conditions of the following expressions: 1<|r1/F|<50, 0.1<|r2/F|<1.5, n12-n11>0.3, and n3Gp>1.7, wherein n11 and
nl2 are refractive indexes with respect to a d line of the meniscus lens with its concave surface toward the object of the first lens
component and the meniscus lens with its convex surface toward the image of the first lens component, respectively, r1 is the radius
of curvature of a lens surface touching an immersion liquid of the meniscus lens with its concave surface toward the object of the
first lens component, 12 is the radius of curvature of a bonded surface of the first lens component, F is the focal length of the entire
lens system, and n3Gp is the refractive index with respect to the d line of a positive lens closest to the image of the third lens group.
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NIRRT I, Pk (BLEED U2 DNEICIE /072 . R L CIEDJEIF WE A5
FILAREGLE, BRRELTIED BT 12 AT 052V AREG2E, BIKELTA
DRI 1% T HEIL L ABEG3EH i 2 TR S LT D,

1L XEEG LI, AR BNEIZIE AT | RN S Z (A 7285 1 A=A
AL AL EBR NI Z [0 T T2 S 2 A= AN AL AL 282 I B Thb
FIL XA L& AN IR LY JE 3T o K& 7 mz T 7= ko i 1) &2H
THHL XD DH 2L Ay L28, AL AL31EIEL U AL32& 2 M0 &
ETCRVIED BT a A 4553V o AR L3EE A LTc R E 2> TD, Hi2Ly
XEEG 21T, WIS AT ALV RLALEIEL  XLA2EZ AL A 8 T
DIEDJEIT I EHTHHAL AL, AL ALE1EIEL L AL52EZ 0 &
Y TRVEDIT e AT 0H5L AR LeE | AAZAI AL AL L&
AL62E MWL RL63E% KA S8 T b 6L R L6 L& A7 LT Mipks
725 TND, L AREG3IL, KRB ATZ, IEL U XLT1EAL ALY
2& DAV EDEDNLRD | 2R EL T IRANZ I 2 M) T2 A=A R JGR D T
VRRRSLTE, ALV RXL81EIEL V AL82E DR Ao b0 | ARE LA
I Z B T2 A= AR AR D FHSL Ay L8 H AT LIz ik & 72> Tund,

RUHIFERBN BT LB cORERT, 7ok, RUTBITHMHE 5 1~241%
R L~ 2426 G LTS,

(1)
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EXuNi
B =—39.9, NA=1.25, D0O=0.25, F=5.012
(L ARkt ]

&S HEREE mEke EdrR Yok XA
1 -10.75887 0.700  1.45850 67.8 L11
2 -1.03110  3.000 1.81600 46.6 L12
3 -3.15990  0.100
4 -14.71881 3.180 1.56907 71.3 L2
5} -6.73158  0.150
6 —532.23269 1.000 1.51742 52.4 L31
7 12.42195 8.500  1.49782 82.5 L32
8 -13.53418 0.150
9 111.17799 1.000 1.81600 46.6 L41
10 18.41259 7.200 1.43425 95.0 L42
11 -15.84471 1.000
12 -144.29266 1.000 1.51823 59.0 L51
13  10.83822 8.500 1.43385 95.3 L52
14 -20.48705 0.150
15 13.72040 1.500 1.81600 46.6 L6l
16 10.33666 6.150 1.43425 95.0 L62
17  -23.42408 1.000 1.81600 46.6 L63
18  25.36729 0.150
19 9.00000 4.750 1.49782 82.5 L71
20  -200.00000 2.200 1.51823 59.0 L72
21 6.58860 5.200
22  -7.01686 3.250 1.65160 58.5 L81
23 -40.89441 3.250 1.73800 32.3 L82
24 -10.97925
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[0045]

[0046]

[0047]

[0048]

ESESSINN N

r1=-10.75887

F=5.012

n12=1.81600

r2=-1.03110

n11=1.45850

n3Gp=n8p=1.73800

v 8p=232.3

Z(1) | rl /T | =2.147

Z4(2) | r2,/F | =0.206

K (3)n12—n11=0.358

441 (4) n3Gp=1.73800

ZM::(5) v 8p=32.3

ZM:(6) n8p=1.73800

RUTRTHILORNSI DI RIEREHNLR DU R BB AT
12, FRRSfER (1) ~ (4) 7= 2D,

20, st (£ 1%852.1100nm) , A”# (I £ 768.1950nm) . CHR (4 5%656.2790nm)
. dff (P F587.5620nm) | F (I 5486.1330nm) | g (H45435.08350nm) K hifg
(I £:404.6560nm) (Zx1 9255 1 R HI OFFIFER] (BRI A, FERUIE K =~
IF2) ThD, 22T, FERTGERNCEB T, FERIT U Z B0 E R, BRI AY
AT B EENENR T, Fe, FICERIT T, NAZB A%z, Yidg&
ZRL TS, B IZERIOFBIE, Lo FEFEFIZ BV THRIERTHH,

FUERI DB D72 X0, 551 FEMBNARDIIR R BB L AT, &
U SEAR IE &G PAS 0 3 O 7 R/~ —hL XD diR, G, FA, gffaa e, hit~s
FROB BT NT, NA=1. 25, P 22F TRANIMHIESILTND LR 7370
Do
(5529 fats)

ARFADFH2FREHNT DT, K3, AKX T 2% W%, 5§25 ez
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TRDOMIR R BB L > KX, R E K E LT, 5284005, BR O, 25%H

BRI T R m~w — MBS L A ThD, 705, 552 FE M 0D R 15 S WA
Bt L ANE BRI LRERORER THY | A IS H 1T EM OS5 E LR —0
P UGt 240592 (M35 HR) . 3221
DOFRZRT, 728, R2ATBITDHHEEF1~241F, KSR H 1~ 24125 5L T

13

67.8
42.7

68.3

52.4
82.5

46.6
95.3

59.0
95.3

46.6

95.0

%8
[0049] (3k2)

XN
B =—40.1, NA=1.25, D0=0.25, F=4.988

[R5 0]

ma s HhEERE b

1 -10.00800 0.600 1.45850
2 -1.03110 3.100 1.83481
3 -3.15990 0.100
4 -15.04688 2.900 1.59240
5  -6.77255 0.150
6  400.00000 1.000 1.51742
7  11.51510 8.000 1.49782
8 -13.44936 0.150
9 569.31905 1.000 1.81600
10  18.34459  7.000 1.43385
11 -13.97045 1.100
12 -430.45703 1.000 1.51823
13 10.06428 8.100 1.43385
14 -19.51431 0.150
15 11.04816 1.500 1.81600
16 8.29541 6.200 1.43425
17 -19.04776 1.000 1.77250

49.6

L11
L12

L2

L31
L32

L41
L42

L51

L52

L6l

L62
L63

- A

\—\EFJ'

PCT/JP2008/066527

2FE BN IF D45 T

RPNt L X
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18 16.74321  0.150
19 7.78895 4.100 1.43425  95.0 L71
20 -146.46359 4.000 1.56384  60.7 L72
21 5.61449  4.000
22 -5.30741 4.700 1.56384  60.7 181
23 -52.09943 3.100 1.83481  42.7 1.82
24 -10.63002
BTSNl
r1=-10.00800
F=4.988
r2=-1.03110
nl12=1.83481
nl1=1.45850
n3Gp=n8p=1.83481
v 8p=42.7
A1) | r1/F | =2.006
FR(2) | r2/F | =0.207
M (3)n12—n11=0.376
44k (4)n3Gp=1.83481
G (5) v 8p=42.7
ZAR (6)n8p=1.83481
[0050]  R2ITIRTFETTDORNLINDINT, RERBNARD IR RIS L AT
X, FREg(1) ~ (6) 2Tl 28033035,
[0051]  [B4i%, st (F1R852.1100nm) , A (I 768.1950nm) , CH (I $%656.2790nm)
. dff (P F587.5620nm) | F (I 5486.1330nm) | g (H45435.08350nm) K hifg
(I £2404.6560nm) {2542 55 2 F M i O U A=K (BRI IGE ., FEmUGE K Oa
) ThDH, FUERNPLIH 212, B 2F M Fl R DHIZ R BEMET L
AT, B ERMIERPA SR E O 7 R m~w — R XDOdiR, CHR, R, gtz
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[0052]

[0053]

Bite, iR~ sHROPIRIIZIBNT, NA=1. 25, S 22FTRAHIMIESN T
WDZEN DD,
CRES 1))

ARFADFH3FERHNT DT, K5, K6 K TE3% VTR %, 5 3FEMmHiz
FROWIR RBAET R L o RVL, IR K E LT 534005, B4k 1. 16527
BT R~ — MBS L A ThD, 705, 553 IR 0D IR 15 S WA
XL KL, B2V U AREG2DH 6L AR Le AN L AL6 1 &L
AL62E D2 A OB TR SN TOB LIS, 551 F M & R ORERL THY
BB ES LSRG D56 LRl — OFF B2 L CREMZR 24 975 (M55 [
o 2B, H3FEMHNT BT LE G DOLKEZRT, Ik, RITBITHIIES1~23
i, KB TH 1 ~231ZxH LT A,

(#3)

[aiAstioc]

B =-—39.9, NA=1.15, D0=0.60, F=5.013

[V Rtiot]

s PR mEk R o LA
1 -100.00000 0.600 1.45850  67.8 L11

-2.00000 3.739 1.83481 42.7 L12
-3.94616  0.100
-8.24295 2.900 1.59240 68.3 L2

2

3

4

5} -6.82271  0.150
6 451.83977 1.000 1.51742 52.4 L31
7 11.51758 8.000  1.49782 82.5 L32
8 -16.91853 0.150

9 37.39913  1.000 1.81600 46.6 L41
10 20.03370 7.000 1.43385 95.3 L42
11 -18.27314 1.100

12 41.25503 1.000 1.81600 46.6 L51
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13 11.70822 8.100 1.43385  95.3 1.52
14 -16.52039  0.150
15  10.76207 6.200 1.43385  95.3 161
16 -22.50935 1.000 1.81600  46.6 1.62
17 10.84608  0.150
18 7.68165 4.100 1.43425  95.0 L71
19  -50.00000 5.511 1.56384  60.7 172
20 5.56244  3.623
21  -4.90844 4.077 1.56384  60.7 .81
22 -36.64293 3.100 1.83481  42.7 1.82
23 -9.47184
ESESSInN N
r1=-100.00000
F=5.013
r2=-2.00000
nl12=1.83481
nl11=1.45850
n3Gp=n8p=1.83481
v 8p=42.7
A1) | r1/F | =19.948
AR (2) | r2/F | =0.399
% (3)n12—n11=0.376
ZAFR (4)n3Gp=1.83481
AR (5) v 8p=42.7
%A1 (6)nSp=1.83481
[0054]  F3ITRTHEITDORDDNDINT, KERHNARD TR RS L AT
X, ERRS (1) ~(6) 2T/ 203 5D,
[0055]  [61%, sft (F1R852.1100nm) , A” i (I 768.1950nm) , CH (I % 656.2790nm)
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. A (B 5£:587.5620nm) | FAR (3 5486.1330nm) | g (3 5435.08350nm) K UPhi
(I £:404.6560nm) {2592 5 3FEMH ORI (BRI A, FERUIE K =<
) Th o, FUIERID BB IO, 53 FEME AR DR R B L
RTI, UEIERPH S O 7 R e — b XD, O, B, gz
Gte, hif~sBHOWRIRITIN T, NA=1. 15, Tl 22F TR IESN T
WDZEN DD,

[0056]  PEA71%, 4 FEMBIOHIR R BB L X EfLA-G O Tl SRRy
AXORERKETHY , BAIDBIE L AMT1E ML AM1 28 DRED &
BNORDB ISV AMLE, Wifhl o AM21E UL 2 AM22& D BED A8
SIRDF2HEA L AMZEIN DR SV TS, RAT, ZOREBL L ADL AT —
ZD—PITHD, RATIBWT, W BT OEETTT 25 NI > T2 )5
DL R ONAFF (PA T, & 5L PR 2) % | i BRI G E 05 IR 0 61 (
XEAgm) £TO N EOEREE | R PRI (R587.5620nm) (2% D% %
NZIRL TS,

[0057] (Fk4)

(Lo A5k c]
&SRR W R Ty LU XA
1 75.040 5.1 1.62280  57.03  MlI

-75.040 2.0 1.74950  35.19  MI2

1600.580 7.5

50.260 5.1 1.66755  41.96 M2l

-84.540 1.8 1.66755  44.41  M22

SO ke W

36.910

[0058]  FRADFEITLDOREBRL K% FI G| 551~ 55 350 Bl DRI R B L
RO ORIEIL, 50mm~180mmOi] THAIVULFEH ERFICHEIZ 2, 7ok
VB~ EMBNARDIK 2, K4 K OG- T REGERNE, Rt M2 150m
mELTEEDOFRERTHD, (HL, ZNHDORE R, LitEE2350mm~180mmd
[ T AUT (150mm P OALE TH) KRR S ZAEITR 0,
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[0059] LA _EDsb AN DHWIR R BB L IS AERD34065, mbd 1
B CIRALEF T s | IR RIK (W~ s#r) 127z - CGEIGE BRI, FE A,
W K N E) & BAFICHIE T A2 RN BN S G PEREZ LG5,
DI,

[0060] 723, A LOIOZeAIEIIE, ERCFEMIZIRICIRESNDH O TIEARS AFRIC
(RO E G2 ML L2 P ChHIVEHE S R TR THD,
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AE RO P

[1] RIS ONEZAE A TE | AN MRV [T e A= AT AL R AN ™ i 2 )
FIEAZA AL P REZ OB DR TRDEIV Ao e IEOIT ha A58
L RANBIRDE2L R rE ALV R IEL R EE R G TRDEHEIL R
Aoy THEER S L, BIREL TIEDJBIT 12 A THH 1L AffE,

ALV REEL P REEIE GO TROV ARG % 6 A, BREL TIEDmHT /)
G S AT AR &

ERLLTADIT e A5 At Zfix.

ATRLE 1L RS OB RN M i % [0 72 A=A AL A O AR 2 T
FAn11EL, AiREE 1L RS OB i & W 7 A=A AL L DRI %]
TOMArREn128 1 AREH 1L AR o OWRN M Z ) 7o A=A AL
AOZMRNHET DL RO Zr1E L, AL 1L 2 R o DR T O
FHFEZr2E L, LA ESROE IR T LU AR 3L AREO BB B NAL
BT HIEL L ADAIOIRITEEn3GplLizb &, R

1< |r1/F | <50

0.1< | r2/F| <1.5

nl2—nl11>0. 3

n3Gp>1. 7
DEAFZM R T HZEERHEE T DR R B X,

[2] RTRL A 3L U AREE, MIRIDDIEIZIE AT | IEL Y REAL L R EDIED S
520 RN Z [T T2 A=A AR D E TV Ay b AL ALIEL
AXEDREDEHLEDNHRY | AN Z [T TZ A=A AR D 8L Kk oy &%
fii Z

AREASL U Ay DIEL L ADT v~ 7% v 8pk L, RIIRLH 8L Apk sy DIEL
Y ADABUTH T DRI En8pl LIk &, kA

v 8p>41

n8p>1. 8
DENFZG R T HZEE R R E T Dal KR TIZFEROW R R WS L A,
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[3] AIRLER 1L AREND RSV AR T 52 TOL U RIZRB W T, 7o~ Hh4
1L ETHAZ LR T A5 R E 2 O = RIS L K,
[4] HIELE 2L L AL AR RIDBNAICIE T2, AL VA TEL o ARk &8 T

IROEAL L RS MO BL v Koy & A AR AL L RER L XL ML
REmMAE RO TROFBOV Al b e ZE 2 R & DRI LIZRE
DR RBAWE L K,

[5] AREEE 3LV A BRI, IR DIEIZE A TS, IEL L REAL X EDRED A8
520 RN Z [T T2 A=A AR D E TV Ay b AL ALIEL
XEOREEDELRY | NI 2 W T A=A RJGIR D HE 8L Xl oy &%
fii Z

AR 8L R T D IEL L ADT v~ % v 8pk L, AL 8L ARk D IEL
Y ADARIAT T DI PrRENn8pE LizbE, kK

v 8p>41

n8p>1. 8
DENFZG R T HZEE R E T Dl KA BITFEROW I R WS L A,

[6] ATRLER 1L AN L AR T DR TOL L RIZIBUNT, T4
1L E TR/ Dot R IEBICREE O IR R BT L X,
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