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(57) Abstract: Provided are a variable magnification optical
system, an optical device, and a method for producing the
variable magnitication optical system. The variable magnitic-
ation optical system has, in order from the object side, a pos-
itive first lens group (G1), a negative second lens group
(G2), an aperture stop (S), a positive third lens group (G3),
and a rear lens group (GR). When changing magnification
from a wide-angle end to a telephoto end, at least the rear
lens group (GR) moves to the object side, and the interval
between the first lens group (G1) and the second lens group
(G2), the interval between the second lens group (G2) and
the third lens group (G3), and the interval between the third
lens group (G3) and the rear lens group (GR) change. When
focusing from an object at infinity to a nearby object, the en-
tire third lens group (G3) moves in the optical axis direction,
and at least some of the lenses in the rear lens group (GR)
move in such a manner as to include a component having a
direction orthogonal to the optical axis as a vibration control
lens group. The variable magnification optical system has
good optical performance as a result of the vibration control
lens group having negative refractive power.
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FEAERAICKRIEBNAEZRIE. FANFORERIC, F£4 L2 IEEG
AhDE2WMAEGCL 20DH%EMIRL ¥ XBEE L THEEBERT 2 HEDK
DESUEDICBEIEDZ I EICLYBHIRET D,

HOBBEIINT 5KHE | LTOROBEBEDUIKTHEL U XIZEWT
. AEODEESINERMEY 270IC1E. Bkl v XE% (f -tanf) K
RITHEEERT 2AAABEIENIT L,

L7eht > T RERFICHRDEMAEZRIE, EARREICE W TEHHRRE
M—1. 03, EXREEEEN10. 30 (mm) TH5BH, 0. 62° OE
EANZRMIET H7ODE2WMPEC4 20%EEIFE—-0. 11 (mm) &
0%, T, EERMABICEVWTIEMHIRGEA -1, 87, ERIEHHN9 7



WO 2014/065264 38 PCT/JP2013/078539

. 00 (mm) TH3d/H, 0. 20° DOEFEINERIET B7/=HDDE2ER
PEGA20DHBEEIE—0. 18 (mm) &R3,
[0116] LIFOR1TIC. AEREHAICRIESAEROBETOEEEB S 3,
KRTICBWT, fIZIERER,. BFIEINY I 74—AR, BIEHRHEHD
LYy XmEEGE | & DX EDEREZRY,
[@EF—71ICHEVT. miZPEAIN S NAZEDIEE. ridBRER
. dIZERERE (BnE (EERH) SHEHEmEDREMR) . ndiddig CRES
87. 6nm) ICNTZEHE, vdiddig CER587. 6nm) [CWT
7 YyREEEFNETNRRLTWS, £/, OPIIWEE. | FEEEZZNITE
NRLTW3, BB, HIEYER r=ccldLEmEZRLTWS, £/, FEBKEIC
EEESIC Kk 24 U THERER r OBICIHEFHREERETLTWS,
[0117] [(EkmEmT—4 ] ICiE. [@7—%] ISR LUEFEREmICDOWT, Z0RK
ZRATRLUESEOIKEARBKROCHHEERE T,
x=(h2/r) /[1+ {1—k (h/r) 2} 1/2]
+Adh4+A6he+A8h8+A10h 10
ZZT, haRX#MICEELAFADRS., xZ2&mI hIlBIT2FEFKEOIER
OEIED, S UEHFKAL TOXBARICE>/EHTHIYIE. &M
HEEL. A4, A6, A8, A0%ZIFIKEFRE. r ZHEIREOMEFETH 5 EH
xR ET D, Bd. TE—n] (IFEF) 1F TX10-n] ZxL, FIZET
1.234E-05] (& 11.234X10-°] %Y, 2 ROFKEDHREA2TIO0OTHY, &
B LTWD,
[0118] [&EFT—4] ICBWT. FNOWEFFUN—, 2widEH (BAl I
1) . YIS, TLREGSAERO2R., I5E 1T EMSEE | EFTODN
B DR, dnldFEnmEETEEDAZEDORER. BIE0. 4 5mmDEE
HICEEZIT>RBEOREEEEZETNTNRT, 8. WITLEAmIKEE.
Mid R R EEEHIR RS, TIIEERREEFhEITY,

[FREXRBE] 1T, AEEHICHEDIEEAFROSRHFADONIGEEZ
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[0119]

[0120]

Y

ZIT, RTIBHEINTWHIERER . HFEHFE r RUZOHORS
DEMIE—MKIC Tmm] BMEbNRD, LHALANSKERIEE. WHAAANIE
LefliEN L TERFOHRERENBTONDD, TNICRONEED TR
W

BH, UEICHANZRTOFSIE, BEdT 252, BIXEMDORICEL

THRKRICAVNDEDET B,
(R1) %1 E5kH
[BmTF—%1]
m r d n d vd
OP oo
1 149,869 1.600 1.94967 27.56
2 44,374 6,840 1.49782 82,51
3 -243.506 0.100 1.00000
4 45,376  5.351 1.86790 41.78
5 311.414 d5 1.00000

X6 89.024 1.200 1.83481 42,73
7 8.490 3.758 1,00000
8 -156.726 1.000 1.83481 42.73
9 250.000 0.100 1.00000
10 26.275 3.293 1.80809 22.74
11 -17.475 0.548 1.00000
12 -12.620 1.000 1.81600 46.59
13 -33. 425 d13 1. 00000

14 oo d14 1. 00000 FEOKY S
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15 29.168 1.000 1.88904 39.77
16 18.240  3.207 1.59313 66.16
17 -26. 526 d17 1. 00000
18 14.286  3.565 1.49782  82.51
19 -21.978 1,000 1.90200 25.23
20 -82.840 2,205 1.00000

*21 -52.307 1.000 1.84898 43.01
22 9.141 2.692 1.95000 29.37
23 25. 864 d23 1. 00000

*24 35.441 3.335 1.58913 61,22
25 -21.319 0.300 1.00000
26 42.310  4.403 1.58144  40.98
27 -10.198 1.200 1.95400 33.46
28 -300.472 BF 1. 00000
| co

[FEET —% ]

m K A4 A6 A8 A10
6 1.00000 3.46E-05 -1.39E-07 -5.60E-11  1.26E-11
21 1.00000 1.74E-06  1.28E-07 -2.64E-09
24 1.00000 -1.236-05 1.47E-07 -5.49E-10
(BT —%]
RfEL 9.42
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f 10. 30 50. 00
FNO 3.50 5.20
2w 79. 80 18.04
Y 8.19 8.19
TL 99. 26 129,21
<IRREMAHGEFE>
W M
f 10. 30 50. 00
d5 2,000 30. 682
d13 18.534 4,142
d14 3.765 2.963
d17 3.542 4,343
d23 8.018 3.307
BF 14.70 35. 08
<SOEREEMA G ARIE>
W M

B -0. 025 0. 103
d5 2,000 30. 682
d13 18.534 4,142
d14 4.216 4,444
d17 3.090 2.863
d23 8.018 3.307
BF 14.70 35. 08

[LYXET—%]
ST f

41

97.00
5. 60
9.37
8.19

139. 68

97.00

41.260
2.000
1. 400
5.907
3.300

37.11

-0. 153

41.260
2.000
5.211
2. 096
3.300

37.11
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[0121]

[0122]

G1 1 66. 85

G2 6 -9.36

G3 15 27.88

G4 18 -160. 92

G5 24 33.56

GR 18 53.0
[ ISME]

(1) f1,/f3= 240
(2) f1/ (—=Ff2) =17.14
(3) (—fVR) /f3=10.85
(4) (—f2) /f3=10.34
(5) f3/fR=0.53
(6) nd1 = 1,94967

B2A, H2B, RUE2CRENEN., KXFADE 1 EHEHICIFHEDERN

BEROENEETH 2,

B3A RUH3IBRZENZEN, ARROE 1 EREAICKRIEEARFZRDE
AIAREICH T 2 EREMESERICO. 62° OEEGINICH L TR
To7BEDA ) T4 7 FIVERER, RUCERHRREICE T DEREMERE
FIFIC0. 20° DOEERINICH L THiIRZT 272D X ) 714 74 FILEEIR
EZERTH D,

FIMERICHWT, FNORFFUNR—, YidEdsEhThrd, did
dif CE&R587. 6nm) | gldgif CRKR435. 8nm) ILHIFBI
EETNTNERT, FERREMICEVWT, BRI T HILEE. BRIEX Y
TAXAFIVEEEZNETNRT, BB, BRI 28E2, BEI3EMEADINER
IKBWTH, AEEHAERKOFSER WD,
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[0123]

[0124]

[0125]

BENER & Y, FREHICHZEBNFRIE. LARKEDL S5 ERZmIRRE
IChlc> TENEZ RIFICAHE LENEREEZBLTEY., &
FICHBNEREREZBELTWE I &b D,

(%6 2 Ef)
B4 A, H4B, RUR4ClEZENTN, AEDE 1 ~FE I XMPEICH
BODHE 2 RFEHICIR D EERFERDLARIARE, HEEREHAE RUE

EINRRERICH T 2RTERTH %,
AEBOAICKRDIEB/NAZRIE. MEANSIEIC, EOBANEET 251
LY ZXBG1E, BOBRNERTZE2L VIFHG2E, EDEFNEER
T2EILVAEHG3 L, EDOEFNEETHEMAL VXBEGREDSEM
IhTW3, 48, BALYIEGRIE. AN SIEIC. BOEFTHES
T2HEA4LVIEGAE, EDOEFNEETDES LV XBEGE D HEM
INTWb,
FE1LYXEGIE, DFELSSIEIC. MARAICMEERTZABAZRA
ZALYZAL T 1 EAMNEROEL Y XL 12 £0BAL Y E, MEANICTY
HAEMAITEEAZZADRAL YL 13 ENLRD,
FE2LYXEG21E, DAL SIEIC. MAAICMEERTEAAZRA
ALYZXL21E, AMEROBLYXL22E, BOMROEL VXL 2
SEMERRICMEARAITEZEBAZIADAL VYL 24 EDFEELVYXEDLDL
Bb, BB, B2LUYIEG2ILEVWTREMWEAICMET 2BAZZAHR
LYZXL 21 Aol Yy AEZFKETIRE LEAFIKEL Y XTHD
EILYXEEG3IE, MFESSIEIC. MARAICMEAERTEAAZRA
ALYZAL3 1 EAAFIRDEL VAL 3 2EDEALYANDRDE, BE
B3LYVXEG3IOMEAICIE. BOKY SHMEALhTWS,
FALYIEGAIE, DEAHSIEIC. EQERNEET ZE 1 BOEG
41¢&, BORBRMNEETIE2HNEGCL 251D,
B1EHMAEGA 11, DFALSIEIC. BOMROEL Y XL 4 1 &
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[0126]

[0127]

ANCMEZERIIFZEBAZAAAL VY ALA2EDEEL VY IADLRD,

B2EWNEGA 213, MFALSIEIC. BUFROAL Y XL 4 3 &k
ANCMBEZRIFEAEEAZZAAAL VY ALA 4 EDBEEL VY ADDRDB, BH
 B2HABEGA2ICBVWTRIMBAICHET 28L VXL 4 31, Mk
fAloLy ZEEFBFEPIRE LIZFERAL VX TH S,

ES LV XEGSIE. MHEANLIEIC. MOTBRKOELYXLE1& @
OFROEL Y XL S 2 &M ANCMEEZAITEZAX =XAZXL Y XLE 3
EDESLUYXENLRDE, BB, BESLVIBEGLEICHWTRHYEAIC
WMEBYTHELYXLS 1iE WALy XEmAIREMIRE LFERRE L
VA THd,

UEDERDT., AEBAICHRDIEBNAZRTIE, LAERRED, S LR
READEEEIC, F1LYIBGT1EHE2L VY IHG2EDESERE
AL, B2LVIHGCG2LEI LV ABFCI LDETERSABEDIL. E3 L
VABEGIEFALVIAFHGCGA LDESERAEILL, F4L U XEFEGCGL L
BOSLVXHGL EDESERMNBELPTDLOIC, BILUXEHGT, B3
LY XEBEG3, F4 LV XHGCARUES LV XFG S A HEITIH > THME
AIABEIL., 2L Y IHG2RUEAORKY SHHEITH> TRENIT 5,

FEAREOICHRIE[BAZRIE. E3 LV XHEG3I2EENEITAST
BRANBEBIIEDZ &ICLY. BREWMGEDL SIEEHNERADEEEZT D,

FEAERAICKRIEBNAEZRIE. FANFORERIC, F£4 L2 IEEG
AhDE2WMAEGCL 20DH%EMIRL ¥ XBEE L THEEBERT 2 HEDK
DESUEDICBEIEDZ I EICLYBHIRET D,

AEBOAICRDIE/NEZRIE. EARREBICEWTHIRFREN - 1. 43
. EREEBEN 10, 30 (mm) TH37%kSH, 0. 62° DOEEGESINERIE
§EEODE2WAEEGC L 20K H=IE—0. 08 (mm) &1D, Fik.
EEREICB W TIIBHRGEEA — 2. 59, EREHA97. 00 (mm
) THBH, 0. 20° DOEEINERIET 2HDOE2HDEGCL2D
BEEIE—0. 13 (mm) &£43,
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[0128]

45

PCT/JP2013/078539

LUTFDR2IC, FAREHICKRDIEBNAFROETOEEZRIT S,
(R2) %2=EmkEH

(7 —%]

m

OP

(62 BN N GO R\

12

13

14
15
16

17
18
19

161.
49,
-163.
42,
174,

32.
12.
-38.

14,
-19.
-31.

271
424
134
661
429

.138
.430
479
. 000
. 642
. 855
. 660

818
652
178

363
407
773

1. 600
6.736
0.100
5.130
db

1.200
3.674
1. 000
0.100
3.336
1. 000
di12

d13

1. 000
3.417
di16

4. 402
1. 000
2.035

1
1

1.
1.

. 95000
. 49782

00000
80400

. 00000

. 81600
. 00000
. 88300
. 00000
. 80809
. 83481
. 00000

. 00000

. 95400
. 75484
. 00000

. 49782
. 88087
. 00000

v d

29.
82.

46.

46.

40.

22.
42.

33.

52.

82.
27.

37
51

60

59

76

74
73

46

35

51
51

FEOKRY S
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% 20 -36. 627
21 7.873
22 20. 460

%23 34.272
24 -25.939
25 29.742
26 -10. 558
27 -228. 600

I 00
[FEKET— 4 ]

m K

6 1.00000
20 1.00000
23 1.00000
[&ET—4 ]

ZiEtt 9,42
w

f 10. 30

FNO 3.50

2w 79. 80

Y 8.19

TL 98. 69

<ERZWHEER>

1. 000
2.750
d22

3.115
0.100
4,552
1.200
BF

A4

-2. 03E-06
2. 72E-05
-9. 13E-06

50. 00
5.20
18. 04
8.19
127.23

46

1. 88300
1. 95000
1. 00000

1.61800
1. 00000
1.58144
1. 95400
1. 00000

Ao
2. 60E-08

-6. 63E-08

3. 14E-08

97.00
5. 60
9.37
8.19

138. 71

40. 66

29. 37

63.34

40. 98
33.46

A8
-4, 85E-10
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W
f 10. 30
d5 2,000
d12 18. 865
d13 5.283
d16 2,502
d22 7.241
BF 14.35
<SOEREEMA G ARIE>
W

B -0. 025
d5 2,000
d12 18. 865
d13 5.785
d16 2,000
d22 7.241
BF 14.35

[LYXEET—%4]

ST
G1 1
G2 6
G3 14
G4 17 -
G5 23
GR 17

f
69. 02
-10. 07
30.75
167.27
28.42
46.2

M
50. 00
30. 607

3.375
4,127
3. 658
3. 302
33.71

-0.103
30. 607
3.375
5.785
2.000
3. 302
33.71

47

97.00
41,889
2.000
1. 400
6. 385
3.300
35.29

-0. 152
41.889
2.000
5.774
2.011
3.300
35.29

PCT/JP2013/078539
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[0129]

[0130]

[0131]

[T E]

(1) f1,/f3= 224

(2) f1,/(—=f2) = 6.8
(3) (=fVR) /f3=0.51
(4) (=f2) /f3=10.33
(5) f3,/fR= 0.67

(6) nd1 = 1,95000

B5A, I5B, RUE5 ClRENEN., KFADE 2 EFHEHICIRDERN

PROLAMAE. PEERBEHARE. ROERMHARICE T D EREWH
BEROENEHTH S,

6 A, RUMG6BIEZENEN, FFERDFE2EREHICHEIEENFZRDE
ARERICHE T S EREZMHREERICO. 6 2° DOEERINICK L Thik%z
ToBEDOA) T4 A FNERER. RUEBRMAEICE T SEREMHKRE
FEICO. 207 OEESANICH L TBHRZIT>72BEDX ) 7 14 Z FILHEIR
EZHTH %,

BENER & Y, FREHICHZEBNFRIE. LARKEDL S5 ERZmIRRE
IKhe> THENEZEZRFICHE LBhBREEZELTEY., I 5ICHIR
FICHBNEREREZBELTWE I &b D,

(55 3 Efl)

7A, B7B, RUM7 ClZZEhEh, KXFEDOFE 1 ~5F 3 REHEICH

EIMARRICH T 2 MERTH D,

AEROICIRDEFBAZERIE. DEADNSIRIC, EOBFTNZEETEHE
LY XEBG1E, BOEHRNEEITZE2L VY XFHG2E, EOEHRNZR
TEEILVXFEGCIE, EOEHNEETHRAL Y XFHEGRENSEK
INTWS, b, BALVXBEGRIE, EQBENNZET2HE4 LV XE
G455,
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[0132]

[0133]

FE1LYXEGIE, DFELSSIEIC. MARAICMEERTZABAZRA
ZALYZAL T 1 EAMNEROEL Y XL 12 £0BAL Y E, MEANICTY
HARTEELBIROIEL XL 1 3 &6 5,

FE2LYXEG21E, DAL SIEIC. MAAICMEERTEAAZRA
AL YZAL21E, MEAICMEAETAZEBAZRAALYIAL22E, |
RO EL Y XL 2 3 EWHRANCME ZMIT B X ZAAXAL VXL 24
EDEELVYXENDRDE, BB, BE2LVIBEG2ICHVWTRHYEAIC
MBI Z2EAAZZAALYXL21E MERAOAZRAL Y TEICHEE%
BRI CHBE AT LcIEREmL v XTH B,

EILYXEEG3IE, MFESSIEIC. MARAICMEAERTEAAZRA
ALYZAL3 1 EAAFIRDEL VAL 3 2EDEALYANDRDE, BE
B3LYVXEG3IOMEAICIE. BOKY SHMEALhTWS,

FALYIEGAIE, DEAHSIEIC. EQERNEET ZE 1 BOEG
41&, BOBIMNZET2E2WMNEGCG42L, EQOBINANZETZES
BG4 3 &N LD,

BI1EMIEGCA 1E. WAL SIEIC, AAROELYZXLA0 1 &Y
FEICMEZETEBAZZANAL Y ZLA0 2 EDEEL VISR S,

B2EMNEEG A 213, MERAHSIRIC, MARAICMEERAIFEEXA =X A
ALYZXL403EAMBRDEBL Y XLA04 EDERLYINSAD,
BH. B2WAHGA 2ICBVWTRLBRAICMMET AL VXL 40413,
BAIDL > XEEFHRERIRE L2ERK@L >V XTH B,

FEIMPEGC 4 31E. WHEANSIEIC, MOABKOIEL XL 405 &,
AOFRDOEL XL 406 EAMBROAL Y XLA407 &DEEL VX
E. AOAPROEL Y IL 408 &EYFAIICMEZAITZEBXAZAARAL Y
ALA4O0Q LDEALVYXE, MAAICMNAZAFEEBXZADAL VXL
410&EDBRE, BH, BEIWPEGAIICBVWTREKRAICHET 28
AXZZAHAALYZXL 410, BEAOL Y Z@%EIFEFIAE LI EREmL
VA THd,
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[0134]

[0135]

[0136]

UEDERDT., AEBAICHRDIEBNAZRTIE, LAERRED, S LR
READEEEIC, F1LYIBGT1EHE2L VY IHG2EDESERE
AL, B2LVIHGCG2LEI LV ABFCI LDETERSABEDIL. E3 L
VZXBEGIEBAL UV XBEHGAL EDETERIELLT DL IIC. B1LUX
BG1, B3LVXEGIRUVESL L Y XEEG 4 MHREITH > THIREAIAE
BL. £2L Y XEG2RUHEADOKY SHAKREITA> THENT 5,

FEAREOICHRIE[BAZRIE. E3 LV XHEG3I2EENEITAST
BRANBEBIIEDZ &ICLY. BREWMGEDL SIEEHNERADEEEZT D,

FREAREOICHRIEBAFRIE. FANFORERIC, £4 LV IHG
AhDE2WMAEGCL 20DH%EMIRL ¥ XBEE L THEEBERT 2 HEDK
DESUEDICBEIEDZ I EICLYBHIRET D,

AEBOICRDIE/AZRIE. LARRBICE W THIRHREHEHL-0. 92
. EREEBEN 10, 30 (mm) TH37%kSH, 0. 62° DOEEGESINERIE
TEEHODE2MAFEGCAL20H%H=EF—0. 12 (mm) &RB, Fi,
EEREEICB W TIIBARGEA — 1. 68, £REHA97. 00 (mm
) THBH, 0. 20° DOEEINERIET 2HDOE2HDEGCL2D
BEIEIE—0. 20 (mm) &43,

LTFDOR3IC, AEEHICKRIEBAFROETOEERIT S,

(k3) %3 EEfl
(BT —%]

m r d n d y d
OP 00

—_

145,183 1.700 2.00100 29.14

36.639 8.100 1,49782  82.57
-399.352 0.100 1.00000

43.208 6.000 1.88300 40.66
oo db 1. 00000

(62 BN N GO R\
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%6 436.597 0.100 1.55389  38.09
7 87.003 1.100 1.83481 42.73
8 8.300 5.350 1,00000
9 -12.607 1.000 1.75500 52,34

10 -32.799 0.800 1.00000

11 41,120 2,950 1.80809 22,74

12 -19.604 0.900 1.88300 40.66

13 -73.132  d13  1.00000

14 o di4  1,00000 FROKY S
15 22.373  0.900 1.90265 35.73

16 12,230 3.450 1.67003 47.14

17 -59.699  d17  1.00000

18 13.739  3.600 1.49782 82,57

19 -24.820 0.900 2.00069 25.46

20 -270.014  2.200 1.00000

21 -117.055 2.050 1.84666  23.80

22 -15.985 1,000 1.77377 47.25

%23 24,175 2.084 1,00000

24 66.365 2.800 1.56883  56.00

25 -15.447  0.100 1.00000

26 44,994 2,750 1.51742 52,20

27 -15.201 0.900 1.90366 31,27

28 29.993  0.300 1.00000

29 14,609 5.050 1.67270 32,19

30 -0.200 0.900 2.00069 25.46
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31
32
*33

-24. 389
-12. 862
-27.495

[FEET —% ]

m K
6 20. 00000
23 0.48230
33 -20.00000
[(&ET—%]
ZEL 9,42
W
f 10.30
FNO 4,12
2w 80. 89
Y 8.19
TL 103. 03
<ERZWHEER>
W
f 10.30
db 2.106
d13 19. 664
d14 4,279

1. 400
1. 000
BF

A4

9. 17E-05
-7.25E-06
-1.23E-04

30. 00
5.48
29.72
8.19
121.38

30. 00

20.131
6.244
4,974

52

1. 00000

1.85135  40.10

1. 00000

Ao

-6. 52E-07
-3. 60E-07

8. 28E-07

96. 99
5. 80
9.45
8.19

143. 32

96. 99
40.209
1. 800
1. 800

A8

2. 70E-09
4. 06E-09
-6. 05E-09
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A10
-1.24E-11

-9, 89E-11
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d17 3.438 2.743 5.916
BF 14. 06 27. 81 34.12
<EEREEMA S ERRE >
W M T

B -0.032 -0. 068 -0.116
db 2.106 20.131 40.209
d13 19. 664 6.244 1. 800
d14 4,983 5.899 5.217
d17 2.733 1.818 2.499
BF 14. 06 27. 81 34.12
[LYXEET—%4]

ST f
G1 1 64.10
G2 6 -10.17
G3 15 31.06
G4(R) 18 67.06
[ ISME]
(1) f1,/f3=2.06
(2) f1/(—f2) =6.30
(3) (=fVR) /f3=10.92
(4) (—=f2) /f3=10.33
(5) f3,/fR= 0.46
(6) nd1 = 2,00100

[0137] H8A, 8B, RUHMSBCIFENEFN, AEEDHE 3IEMAICHRDILETRHN
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[0138]

[0139]

[0140]

[0141]

PROLAMAE. PEERBEHARE. ROERMHARICE T D EREWH
BEROENEHTH S,

B9 A, RUK9BIEZENETN, AFEEDSE 3 EmAICHRIEMNEEZRDL
ARERICHE T S EREZMHREERICO. 6 2° DOEERINICK L Thik%z
ToBEDOA) T4 A FNERER. RUEBRMAEICE T SEREMHKRE
FEICO. 207 OEESANICH L TBHRZIT>72BEDX ) 7 14 Z FILHEIR
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[0164]

[0165]

[0166]

[0167]

[ IviE ]

(7) ndh = 1,950(L404), 1.954(L407)
(8) wvdh = 29,37(L404). 33.46(L407)
(9) f1/ (=f2) =17.14

(10) (=Ff2) 7f3 =10.336
(12) vdh4 = 33.46(L407)

(13) vdp1 = 8251(L12)

(14) vdp4 = 82.51(L401)

B15A, 15B, RUK15CIEENEN, KEEOFE 6 EHHICES

ZREAPROLARRE. PERERERRE. RUEERARICES T ZER
EYRESEROENENTH D,

BENER & Y, FREHICHZEBNFRIE. LARKEDL S5 ERZmIRRE
Wbl > THEREARIFICHEESI N, SWEEREZAELTWS I &b

%,

(% 7 RHEH)

M16A, M16B. RUM16CIEETNETN. ABEOELEREHEDSE
T EZBOICRIEBNAEZROLARIRE. PEEREERHIAE. RUCEERIK

BICB T 2HERTH 5,
AREGIRDE/BAFRIE. MEAISIRIC. EORBTNEETIE1
LY XEGT1 &, BOBERNEETI2E2L VY AHG2E, EORTINEER
$5BEILVREG3E, EDEFNEETIELAL VY IHG A D HBRK
INTWS,
B1LYXEGTIE, WAL SIS, MERICHEABITZEBAZRA
ZALYZAL T 1 EAMNEROEL Y XL 12 £0BAL Y E, MEANICTY
HEBIFAEAZRAZAL XL 13 &EM6RD,
FE2LYXEG2i1E, MR LIRS, MERICOHEABITZEBAZRA
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[0168]

[0169]

AL YZAL21E, MEAICMEAETAZEBAZRAALYIAL22E, |
MFZRDOEL XL 23 & MFRAICMEZATEEBXZIAHDAL VXL 2
4ENSRD, B, BAZIAHAL VXL 21 IEWEAIO L v X% JEBK
EFRIRE LEASRE—ILREKAL VY XTH D,

EILYXEEG3IE, MFESSIEIC. MARAICMEAERTEAAZRA
ALYZAL3 1 EAAFIRDEL VAL 3 2EDEALYANDRDE, BE
B3LYVXEG3IOMEAICIE. BOKY SHMEALhTWS,

FBALVXEGAIE. MHEADSIEIC. MOTBKOIEL Y XLA401 &
AICEEZ@ATEAAZZAAAL Y XLA402 DAL Y X E, WHKRAIC
MEAMIFEAEXZZHDALY XL 403 EMMPROABL VXL 404 &
DEELVYXE, BOFROEL Y XL405 &, YFAICMEEZ BT IE
AZZAAL VXL 406 EAMEROBLYALA0T7 EOEAL YR
ERAICMYE ARG EEBAZIAAL VY IL 408 EEOEIRODIEL VX
L409spEaL VY XE, MARAICMELZAITEZAAZZAAAL XL 4
10&EMBRD, BB, EXZZAARLVYZLA03IEMHKAIDOL Y XE%E
IREPRE LEASZAE—INFEKEL VI THY, BAZZAHZAL VX
L410IRMFADL Y XEZIEKEMIRE LEASAE—I FEKAEL VX
ThH b,

RE. KEBOICRIEENERTIE. F4LVIXHGAEGEE | EDRF
IS, A=A 7AW AIAREVHAAN—ASAFLZBRBELTEH LW,

L EDHERDOT, AEBEHICKRDIEBAFERTIE, LAMKED S LR
READEEEIC, F1LYIBGT1EHE2L VY IHG2EDESERE
ML, BE2LVXEG2EEIL VY IFHGI LOETERNBEIL, B3 L
VABEGIEFALVIAFEGCGA EOESTERMSEML, AOKRY SEE3 L
VAEG3EDESERNSIBILTELIIC, B1~FL4L U IXHEGCT1~G4
DNETA > THEIL. FOKY SIFE4L Y IEGL E—KRIICBET 3
o FFMICIE, B1ILVXEEGT, BE3LVXEG3, RUELL VBG4
FEERICAINGSEI T 5, B2 L v XEG 213, LARRKENSHEE
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TL 102.69006 133.09448 142.59913
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(7) ndh = 2.001(L11), 1.954(L24), 1.950(L402), 1.954(L407), 1.
950 (L408)

(8) wvdh = 29.14(L11), 33.46(L24), 29.37(L402), 33.46(L407), 29
. 37(L408)

(9) f1/(—Ff2) =6.26

(10) (=f2) 73 =0.317

(11) | fh/ f1 | = 0.817(L11)

(12) vdh4 = 33.46(L407)

(13) vdp1 = 82.57(L12)

(14) vdp4d = 82.57(L401)
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READEEEIC, F1LYIBGT1EHE2L VY IHG2EDESERE
ML, BE2LVXEG2EEIL VY IFHGI LOETERNBEIL, B3 L
VABGI3 EFEAL VG A EOEIERA L AR, S PEE KRR
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[0178]

[0179]

[0180]

[0181]

[0182]

[SRAAXISE]

(7) ndh = 2.001(L11)

(8) vdh = 29.14(L11)

(9) f1/(=f2) = 6.3
(10) (=f2) /f3 = 0.327
(11) | fh/ f1| = 0.770(L11)
(13) vdp1 = 82.57(L12)
(14) vdp4 = 82.57(L401)

B19A, E19B, RUK19CIEENEN., AFEDEBEREAICHED

ZREAPROLARRE. PERERERRE. RUEERRRICES T ZER
EYRESEROENENTH D,

BENER & Y., FREHICHZEBNFRIE. LARKEDL S ERZmIRRE
Wbl > THEREARIFICHEESI N, SWEEREZAELTWS I &b
%,

EREL4~FBSERAICINIE, NET, BVWAFMELZE T IEENTF
REXHTDHIENTES,

BB, LREREMNIABEFEPAO—BEHEHAZTLTVWEHEDOTHY . KR
FPIFINSICREIND LD TR, UTOREIK. AFEOHE1~54
ERMEICRIEFBAEZRONFREZRLOALVERATHEERAI LI
HNABETH D,

AEDFE1 ~BARBHERICRDIEELEROPERRAE LTAEPS
HERODDZER LD, A INIRONT, ZOMOEER (FIA L
. BHF) OEEAFREBHNTEHIEHTES, BHEMICIEK. RNEDE
~FA4RBETRERICHRIEEAZROZOPRAPCREGAICL Y IXIZL v
AEHEEBMULIEBRTHEEDRV, 08, LY XEFEIR. EXERTORES
hic, PRKEHTROL VY XZET 28D 2T,

. REDHE 1 ~F 4 RBHEICHRIEB/AZRIE. BEREWMEI S0
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[0183]

[0184]

[0185]

PEEEMAANDEEETI DI, LY XBEO—E, 120L v B2k,
WEIEBOL Y B EGEL Y B E L THBARAABEIE 28R E LT
LW, BRI, E2L Y XBODREEH—MMRUIEI L VY IBFEO LR E
P —MXIEEA LV IBFODRLLEE 2GRV VY XFHET DI ENTFE
LW, 7/, FiD288EL Y XEIF. 7— M2 4—HRAITERATSZ&HH
BETHY., 2—FI74—HRAADE—Y. BIATEBERE—YFICL D5RE
ICEHEL TW3,

e, AFEDOE 1 ~F4 ZHBPRICRDIEEAZRICBEVT. WThiHd
LY AL UEZTO—8%, BIRL Y XBE L THEICH L TEER AR
DA EZET LD ICBBIE, XIA#MESOEANAANDEGZE, BbiE
BXIEZ&ICEY, FANFILL>TELZEINEFHIET 2BHET S
ZEDHTED, FIT. AFEDE 1 ~F4XEMBICKRIEEAFZRTIEIES
LYy ZBEODRL EH—EBRIFEL L VY IBEOV LK &EH—EBEHIRL v X
BEgdetmFELL,

. AFEDHE 1 ~F4XBEERICRIEENNZREZBHI DLV ADL
v AEE, BREXIEFEELTEH L, FWEIFEFEELTELWL, LVYX
EAKRENXIETEEDGZE. LY AMIEACHEIIFEARZICARY., LM
TROHIIGAEDOREICL D2HFHEDLILEZMSIENTEDIDFFL
W, F7e, REPTHEBETHERERREORENDRWEDIFELW, L
v ZEHAIEKEOIBE, HEIMNTICE 2IEHRE. A5 R &R THREPIRIC
BREL72HSZAE—)L RIEBRE., XidH 5 ARMEICER T 72805 % FEIRmE MK
IR L-BSEEREOVTNTE LWL, k. LY XEEEFEE LT
L LY XEBEIRESHEL VX (GRINL VX)) WL TS RF v
JLYXELTHELL,

e, AFBEOE 1 ~F4 ERFEBICEIE/AZRICBVTHOKY IFH
SLYZAHBXIFEI L VY ABHOEEICEEINS Z &AM FE L., BAK
YEULTEMERITTICL VY ARTEDREEZRATZ2EME LTE LW,

. AFEDHE 1 ~F4XBEERICRIEENNZREZBHI DLV ADL
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[0186]

[0187]

VAEIC, LBWERBTEWERXAE I A2REMIEEEZBLTELWL, &
NICEY, ZL7PT—XMEERL. &3V S RXAMDEWREMRREEE

EDIENTED,
7o, ABEDE 1 ~FHAXBHBICRIEENLFERIE, BEEAS~20
BETHD,

RIS, AFEDB1 ~FAXRBEERICHRIEBENEZREZBATLOAAXA TR 2
OICEDWTERRTY %,

Bl20i3. AFEDHE 1 ~F4EXEMEBICRIEBAZREZBATLAASD
BHZTIETH D,

B20ICmT £HICAXT N, |ELX2E L TLREE 1 RRE[ICHK
DEB/BAEREBATLLV YV AZBADMEBEIZT—LANASTH D,

AAXASZTIZBEWT, REARTHE2AETOPENSDNIEF. BERL VX
2TENRINT, AERDOOLPF (Optical low pass filter : %O —/%
A7 4)%) N L TRIEE 3 DBRGEALICKEKREEFENT 5, €L T,
BRIGIHI ISR T ONIABERZRTICEL > THREKEDIAEZT BRI N THE
HROBEERDSERIND, JOERIE. AAZTICEITONEZEVFE (Electro
nic view finder : EFE1—T 74 %) 4ILRTIND, ThICLYER
FHiZ. EVFA4ZN L THEKRZHRRTHENTE S,

T, BEAILIS>STARROLY) —XRS U HIND &, RIFHM3 T
ERINLEHEEFROEBRAARRDAE)ICEBINDG, TDEDICLT,
BREFERIENAZTILIDBEROEBEZTOENTES,

CIT, AAAZTICREL VY X2 LTEH LELEE 1 EHRAICHKRD
EEAFRIT. RFGNAFUELZHEACEBALAFERTH D, LD >TEKAH
AZ1dE, RFANEMELAERRT LI ENTED, b, LiBHE2~5%8
REOICRIEBAFREBRYL VX2 LTHEEBLLAASEBRLTH
. ERBAAT T EAKROWREETHIENTED, ey, V490 ) 95—
VEIS—%HFL, 77AVIRERICL S THEREBRRIZ—RL 754
TOAAZICLEEEROICRIEBNAEZRERBELBETH, LEHX
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[0188]

[0189]

[0190]

[0191]

[0192]

Z1 ERABDOMREETEIENTE S,

RBIC. ABEOSE 1 ~BAERBHRICRIEEAFZROBESEOHEE
M2 1~M24CEDVWTHAY 3,

B2 1 IR ARBEDSE 1 ERFEICRIEENNFROBESREE. WHA
ASIEIC. EOBFANZETEEI LV IBE, AOEBITHEETLE2L
VAEE, BAOKY S, EORIRAEEIZEI LV XBEE, BAIL VB
EEBTIE[/AEROMERETH>T, LTFORFTYyFS11~S14
ZEUHEDTH D,

A7y 7S11 &KLY IAHERCHAORKY 2L ¥ AHBEFHRICHEAIDL SIE
ICEREBL. LY XEEHICAMOBERBEERITE2ET S & T LAHRKE
DO ERREADEERIC, DA EHBAIL Y XESYERI~EE L.
FETLVRABFEBE2L VXFHEOER. B2L VY XFEE3 LV XFHEDOE
fR. RUEIS LV IBHERAL VXBEEOERIELTEELDICT S,

ATy FS12: LY XEEICRAOBEEELZRITE2EFTSHIET, &
BREYED SEEEREM AN DESERIC, B3 L Y IHLED NS ANZE
TB5LOICT 5,

A7y 7FS1 3 LY XEBICANOBERELZRITEIETSHI LT, &
ALY XBEEFOPRCES DLV ADBHIRL VX8 E L THEHEERT
DHADHADEETLIICBET DL DICT D,

AT7v 7S 14 Bkl Y ABEPEOREFNEETELIICT B,

Hih2ARFEDE 1 REMEBICRIEEAZROVEFEICI L, BEE
k=B L, DET, BIFANAEUELZEALEBAEZREZRIETEIENT
x5,

B2 2 1LY ARBEDE 2 ERFEICKRIEENFROBESREE. WHKA
ASIEIC. EOBFANZETEEI LV IBE, AOEBITHEETLE2L
VARE, EOBIRNEETLEIL v ABE, ALV IABEEETEE
EHPROBEESETH>T. UTORFTYFS21~S25458LHDT
H5
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[0196]

A7y 821 : ZBL Y%A L Y AREARICHEALSIEICEEBL. L
Y AEBEICAMDOBEKBEZRITDET 2 &T. LARRKED S E=mIR
BEADEMEEIC, PRCEDET LY IBERAIL v B E I YRAIABE
L. B1TLYXBEE2LVAFHEORR. E2L Vv IFHEEI LV XBEE
DOk, RUFEI LV XBEEEZAIL VXBEEDOBEREIRILT DL DICT 5,
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Box No. 11 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See “extra sheet”.

: I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

3%}

: As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

Claim1l, claim 15, and claim 21 have a common technical feature, i.e.,
a variable power optical system which includes a first lens group having
positive refractive power, a second lens group having negative refractive
power, a third lens group having positive refractive power, and a rear
lens group sequentially in that order from an object, the variable power
optical system being adapted such that when power is wvaried from a
wide-angle end state to a telephoto end state, at least the rear lens
group is displaced toward the object, causing the separation between
the first lens group and the second lens group, the separation between
the second lens group and the third lens group, and the separation between
the third lens group and the rear lens group to be varied; and when focus
is achieved from an object at infinity to an object at a short distance,
the entire third lens group is displaced along the optical axis (hereafter
the common technical feature will be referred to as “A”.)

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributionover thepriorartinthe light of the contents disclosed
in the document 1.

Further, claim 27 has only the common technical feature which is less
thanthe above-saidtechnical feature “"A” relativetoeachoftheafore-said
claims.

Further, there is no other same or corresponding special technical
feature among these inventions.

Accordingly, claims are classified into four inventions each of which
has a special technical feature indicated below.

(Invention 1) the inventions of claims 1-14 and 46

(In addition to the afore-said technical feature “A",)

“An aperture stop is included between ‘the second lens group’ and
‘the third lens group,’ ..., and at least some of the lenses in the rear
lens group are displaced as a vibration-proof lens group so as to include
a component along a direction orthogonal to the optical axis, the
vibration-proof lens group having negative refractive power.”

(Invention 2) the inventions of claims 15-20 and 47

(In addition to the afore-said technical feature “A",)

“When power is varied from a wide-angle end state to a telephoto end
state, ... the first lens group... are displaced toward the object; ...,
at least some of the lenses in the rear lens group are displaced as a
vibration-proof lens group so as to include a component in a direction
orthogonal totheoptical axis; thevibration-proof lens group has negative
refractive power; and the following conditional expression 1is
satisfied...: 0.20 < (-fVR)/f3 < 1.20, where fVR is the focal distance
of the vibration-proof lens group, and f£3 is the focal distance of the
third lens group.”

Claims 15-20 and 47 are not relevant to inventions which involve all
of the matters to define the invention in claim 1 and which have a same
category.

(Continued to next extra sheet)
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Further, as a result of the search which has been carried out with
respect to claims classified into Invention 1, claims 15-20 and 47 are
not relevant to inventions on which it is substantially possible to carry
out a search without an additional prior-art search and judgment, and
there is no other reason for that it can be considered that it is efficient
to carry out a search on claims 15-20 and 47 together with claims 1-14
and 46, and consequently, it is impossible to classify claims 15-20 and
47 into Invention 1.

(Invention 3) claims 21-26 and 48

(In addition to the afore-said technical feature “A”,)

“An aperture stop is included between ‘the second lens group’ and
‘the third lens group,’ and the third lens group is constituted by a
cemented lens that is made up of a positive lens and a negative lens.”

Claims 21-26 and 48 are not relevant to inventions which involve all
of the matters to define the invention in claim 1 or 2 and which have
a same category.

Further, as a result of the search which has been carried out with
respect to claims classified into Invention 1 or 2, claims 21-26 and
48 are not relevant to inventions on which it is substantially possible
to carryout a search without an additional prior-art search and judgment,
and there is no other reason for that it can be considered that it is
efficient to carry out a search on claims 21-26 and 48 together with
claims 1-14 and 46, or claims 15-20 and 47, and consequently, it is
impossible to classify claims 21-26 and 48 into Invention 1 or 2.

(Invention 4) claims 27-45 and 49

“A variable power optical system which includes a first lens group
having positive refractive power, a second lens group having negative
refractive power, a third lens group having positive refractive power,
and a fourth lens group having positive refractive power sequentially
in that order froman object, the variable power optical system. .. adapted
such that when power is varied from a wide—-angle end state to a telephoto
end state, the separation between the first lens group and the second
lens group, the separation between the second lens group and the third
lens group, and the separation between the third lens group and the fourth
lens group are varied, and the variable power optical system has at least
one lens that satisfies the following conditional expression: 1.928 <
ndh 28.60 < vdh, where ndh is the refractive index of the lens for the
d line (of a wavelength of 587.6 nm) and vdh is the Abbe number of the
lens for the d line (of a wavelength of 587.6 nm.)”

Claims 27-45 and 49 are not relevant to inventions which involve all
of the matters to define any one of the inventions in claims 1-3 and
which have a same category.

Further, as a result of the search which has been carried out with
respect to claims classified into any one of Inventions 1-3, claims 27-45
and 49 are not relevant to inventions onwhich it is substantially possible
to carryout a search without an additional prior-art search and judgment,
and there is no other reason for that it can be considered that it is
efficient to carry out a search on claims 27-45 and 49 together with
any one of claims 1-14 or 46, claims 15-20 and 47, and claims 21-26 and
48, and consequently, it is impossible to classify claims 27-45 and 49
into any one of Inventions 1-3.
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