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(57) Abstract: [Problem] To achieve a more com-
pact, lighter, lower cost, high performance and high
magnification zoom lens. [Solution] A zoom lens
comprising, in order from the object side, a positive
first lens group (G1) fixed during magnitication, a
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\{ corrects displacement of the image surface that oc-
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curs with magnification, and a positive fourth lens
group (G4) fixed during magnification. The first
lens group (G1) comprises, in order from the object
side, a negative lens (L11) and a positive lens group
(Glp) comprising three or fewer positive lenses.

Sim The negative lens (L11) in the first lens group (G1)

and at least one positive lens each have one non-
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AA (A) Wide angle end
BB (B) Telephoto end
CC Embodiment 1

spherical surface. Formula (1) is satistied when fG1
is the focal distance for the first lens group (G1) and
d12 is the interval on the optical axis between the
negative lens (L11) in the first lens group (G1) and
the positive lens immediately following on the im-
age side thereof.  0.14<d12/fG1<0.44 (1)
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RA4 |-8.4629380E-08] RA4 5.1482428E-10
RAS |-22276016E-09| RAS 1.2350871E-10
RAG 1.1600379E-10] RAB6 9.3976774E-12
RA7 | -3.0621416E-13] RA7 7.4396328E-13
RAB 1.2255314E-13] RAS8 1.1621566E-14
RA9 [-79904556E-15] RAS |-7.2824320E-16
RA10 | 1.6740142E-16] RA10 | 1.0413072E—-18
RATT | 3.3439125E-19] RAT1 [-2.3477575E-18
RA12 | 846179850E-21] RA1Z2 | -4.6788662E-20
RA13 | -1.6897703E-20] RA13 | 2.6680742E-21
RA14 | 1.0325474E-21] RA14 | 1.1800639E-23
RAT15 | -1.0616159E-23] RA15 | 2.5890775E-25
RA16 | -9.5135143E-25] RA16 | -1.4921559E-25
RA17 | 29761234E-26] RA17 | 3.2515467E-27
RA18 | 5.7235116E-29| RA18 | 7.7025431E-29
RA19 | -1.2878619E-29| RA10 [-3.4181202E-30
RA20 | 1.4076695E-31| RA20 | 3.2764429E-32

[0073]
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[510]
Ehhlsa BRLZAT—4
Si Ri Dj Ndj v di
(m&ES] @EHEFD (iE ke [(EEED) (78D
*1 19250.0713 1.850 1.846660 23.8
%0 119.1805 21.019
=3 108.0924 17.081 1.433871 95.2
x4 -92.4908 0.120
x5 39,3325 10,432 1569075 71.3
=6 1926981 D6
7 55,9655 1473 2.003300 28.3
8 13,4603 4572
9 ~58.1540 0.800 1.882997 40.8
10 25,7664 0.341
11 29.0351 5830 1,808095 228
12 —17.7549 1084 1.834807 427
13 143.3328 0.120
14 27.6905 4.912 1.669979 39.3
15 —25.4056 0.343
16 -28.1562 0.500 1.882997 40.8
17 168.8279 D17
18 -27.8881 2.983 1.846609 23.8
19 -15,8448 0.822 1.816000 46.6
20 -167.9113 D20
21| co(BHOHKL) 1,705
22 34156848 4025 1.816000 46.6
23 -35.8061 0.120
24 53.1101 6.551 1.516330 64.1
25 -29.4083 1,200 1.882997 40.3
26 —212.1084 37616
27 -72.8182 3.220 1517417 52.4
28 -32.2461 0.525
29 34.7906 4754 1437490 70.2
30 263.3223 1.321 1.806100 33.3
31 22,1962 0,956
32 23.1843 8.596 1.496999 815
33 -23.1807 1,200 1.882997 40.8
34 -133.3979 2328
35 51.3626 6.440 1.595509 39.2
36 -49.7440 0.000
37 oo 33,000 1 608589 46.4
38 ) 13.200 1.516329 64.1
39 ) 9,979
* JE Bk i
[0074] [&11]
Ehplsa X—LICBETET—4
BT IREE RS 28 R U
f 8.14 33.86 140.87
Fno. 1.85 1.85 266
2 73.25 17.79 4,40
D6 0.18 31.46 44.16
D17 44.21 8.10 6.90
D20 747 12.30 0.80
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[$R12]
EiEHI4 FIKET—H
S1 S2 S3
KA —-1864033.76| KA 0.517977¢ KA | 1.0491594
RA3 1.8649329E-09] RA3 [-6.5337185E-08
RA4 3.3842531E-08] RA4 |-4.8552459E-07
RAS |-1.7883095E-10] RAS 7.5872612E-08
RAG | -26014162E-10] RAG6 [-1.7220108E-08
RA7 | -14137801E-11] RA7 1.9206569E-03
RA8 1.6700600E-13| RA8 [-1.1770201E-10
RA9 1.15629961E-14] RAS 3.9220238E-12
RA10 | 7.2589690E-17| RA10 [-7.1071158E-14
RAT1 | 4.8170255E-19] RATI 1.3854497E-15
RA12 | -3.6942684E-19] RAT12 |-4.1700719E-17
RA13 | 3.6534054E-21] RA13 | -1.9180600E-19
RA14 | -3.8118511E-23| RA14 [ 3.4079837/E-20
RA1S5 | 2.6773459E-24| RA15 | 1.8252856E-22
RA16 [-2.3144358E-26] RA16 | -1.8570010E-23
RAt7 | 9.8136162E-29] RA17 | -3.0089692E-25
RA18 | —1.6374964E—29| RA18 | 1.2227463E-26
RA19 | 3.9890072E-31] RA19 [ 2.4150396E-30
RA20 | -3.0836638E-33| RA20 | —1.4867336E-30
54 S5 S6
KA 1.0489624 KA 0.3775881 KA | —f.3483270
RA3 6.4913990E-10] RA3 8.1913907E-11
RA4 | -4.5415466E-07| RA4 |—-1.8476134E-07
RAS 1.7648217E-09] RA5 |-4.3350111E-09
RAG 2.0059298E-11| RAGE 1.5025076E-10
RA7 4.7483240E-13| RA7T 1.9030059E-12
RA8 [-1.3972165E-14] RAS8 1.3822279E-13
RA9 [-44008327E-16] RAS |-1.0283831E-14
RATO | 3.5993526E—-17| RAT0 | 1.0142978E—-16
RATT | —1.2695144E-18] RAT11 [ 8.2348309E-18
RATZ | 52428578E-20| RATZ | -2.1/80895E-19
RA13 [-1.8500573E-21] RA13 | -5.6997331E-21
RA14 | 1.6419129E-23| RA14 | 2.1343089E-22
RAT15 | 9.1629985E-25]| RA15 | 3.953649/E-24
RA16 [ -1.3434640E-26] RA16 | -1.1873790E-25
RA17 | -7.6690849E-28| RA1/ | -4.4223628E-27
RAT8 | 2.7618306E—29| RA18 | 1.3258758E-28
RA19 | -3.4190693E-31| RA19 [-3.6298671E-32
RA20 | 1.6068724E-33| RA20 | -1.6408443E-32
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[£13]
EEhls BALAT—4
Si Ri Dj Ndj v di
(m&ES] @EHEFD (iE ke [(EEED) (78D
=1 897.6287 1.850 1.805181 25.4
%0 92.0187 23,595
=3 101.8243 15732 1.433871 95.2
x4 -117.4187 0.120
x5 41,0704 10,197 1569075 71.3
=6 3222100 D6
7 49,6509 0.500 2.003300 28.3
8 12,9667 4898
9 -59.7435 0.800 1.882997 40.8
10 34,5968 0.120
11 25,1490 5934 1,808095 228
12 -18.9122 0.800 1.834807 427
13 94,7311 0.120
14 32.0059 4514 1.669979 39.3
15 —24.7806 0.120
16 -24.3940 0.500 1.882997 40.8
17 177.0993 D17
18 —26.1475 3.295 1.846609 23.8
19 -15,7555 0.500 1.816000 46.6
20 -156.4289 D20
21| co(BHOHKL) 1.600
221 7173738675 4200 1.816000 46,6
23 ~36.3545 0.120
24 54,9634 7.344 1.516330 64.1
25 -29.3178 1,200 1.882997 40.3
26 —114.1687 30.139
27 -59.6741 3.361 1517417 52.4
28 -31.9622 0.500
29 30.8945 5925 1437490 70.2
30 1374.8591 1,200 1.806100 33.3
31 214373 1095
32 22.4383 8.561 1.496999 815
33 -24.3572 1,200 1.882997 40.8
34 -133.1291 0.120
35 52.3256 8.890 1.595509 39.2
36 -56,5991 0.000
37 oo 33,000 1 608589 46.4
38 ) 13.200 1.516329 64.1
39 ) 10417
* JE Bk i

[0077] [3X14]

%Ejﬁﬁlls A—LICETET—4

ShJL TN R EiEin

f 7.99 33.23 138.30
Fno. 1.85 1.85 276
20 73.29 18.33 452
D6 0.76 34.24 48.26
D17 50.08 11.63 5.89
D20 459 9.56 1.29
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[£R15]
EiEHI5 FHET—H
51 52 53
KA | 4540377539 | KA 05103112 | KA 0.9833613

RA3 [-45215536E-09] RA3 |-8.2596962E-07| RA3 |-46990798E-10
RA4 8.8467797E-08] RA4 9.4984098E-07] RA4 2.1752122E-06
RAS 43632197E-09] RAS | -1.2790308E-07] RAS |[-3.5474427E-08
RAG6 | —7.3588643E-11| RAG6 1.3226034E-08] RAG 31311152E-10
RAT7 |-25894248E-11] RA7 |-8.3904625E-10] RA7 |-6.6018617E-12
RA8 3.3450822E-13| RAS 2.8623200E-11] RAS8 4.7649549E-13
RA9 [-1.3205382E-14] RAS |-5.1792831E-13| RA9 |-2.0224383E-14
RAT10 | 1.5286139E-15] RA10 [ 1.0897982E-14] RA10 | 5.4608464E-16
RA11 [-2.8006267E-17] RA11 |-2.0036372E-16] RA11 | -1.4B807184E-17
RA12 | -46151022E-19] RA12 |-1.1439643E-17] RA12 | 5.7587573E-19
RA13 | 1.7177636E-20] RA13 [-1.9771592E-19] RA13 | -1.2163472FE-20
RA14 | -2.2235662E-22) RA14 | 5.7482255E-20] RA14 | -2.4536806E-22
RA15 | 2.8043687E—24| RA15 |—-1.3000243E-21] RA15 | 1.8095127E-23

1
RA16 [-3.8862106E-26] RA16 | -2.9326240E-23] RA16 | -3.2490576E-25
RA17 | 8.0509865E-28] RA17 | 1.3783589E-24] RA17 | 2.0711436E-27
RA18 | -3.4367313E-30| RA18 | -1.0196546E-26[ RA18 | -3.5227845E-29

RA18 [-2.5541417E-31| RA19 |-1.5763837E-28] RA19 | 1.1645844E-30
RAZ20 | 29266161E-33| RA20 | 1.9561968E-30| RA20 | -1.0508724E-32
54 S5 S6
KA | 0.9549391 KA 0.2811123 KA 15073210
RA3 1.7915840E-09] RA3 | -1.8012696E-10
RA4 [-7.0846478E-07] RA4 1.4571868E-10
RAS 3.0609705E-08] RA5 | -3.0392698E-11
RAG 2.7242021E-11] RAG6 6.3227492E-12
RA7 5.7594980E-13] RA7 |-16111512E-13
RAB 6.5806085E-14| RAS8 1.2550481E-14
RA9 |1-4.0191094E-15] RA9 2.1136423E-15
RA10 [-2.7889885E-16] RA10 | -2.4600463E—-17
RAT11 | 3.4028720E-17| RAI11 1.1384397E-18
RA1Z2 | -1.2978375E-18] RA1Z | 9.7466003E-20
RA13 | 2.3143562E-20] RA13 | -2.0956719E-21
RAT14 | -1.6205588E-22| RA14 | 1.00367/71E-23
RA15 | -2.1042272E-23| RA15 | -4.1668606CE-24
RAT16 | 1.7424049E-24| RA16 | 7.7554721E-26
RA17 | -4.5460611E-26] RA17 | 1.2910440E-27
RA18 | -2.1830369E-28] RA18 | -3.2363647E-29
RA19 | 1.8253272E-29| RA19 | 8.5584719E-32
RA20 [-2.1008500E-31] RA20 | 7.3713898E-34

[0079]



WO 2012/081250 27 PCT/JP2011/007007

[516]
Ehhle BAL L ZXT—4
Si Ri Dj Ndj v dj
(m&ES| @HEFD {iE k) (JE I &) (7o)
*1 -5831.6275 1.850 1.805181 25.4
%0 945187 23.131
=3 129.8679 15121 1.433871 95.2
oy -122.06685 0.120
x5 36.8256 11,187 1 569075 71.3
=6 314.7516 D6
7 45,3039 0.500 2.003300 28.3
8 14,4032 4468
g -44.9979 0.800 1.882997 40.8
10 558722 1.418
11 -72.5468 0,300 1.834807 427
12 18.2493 4.837 1.808095 228
13 -45.0629 0.120
14 259286 5.063 1.669979 39.3
15 —26.9911 0.120
16 -26.7292 0.500 1.882997 40,8
17 78.5731 D17
18 ~25.1001 3.389 1.846609 23.8
19 -14.8443 0.500 1.816000 46.6
20 —162.8142 D20
21| co(BHOHKL) 1.605
22| -199659854 4211 1.816000 46.6
23 -37.5017 0.120
24 59 6504 7.606 1.516330 64.1
25 -28.7781 1,200 1.882997 40.3
26 -99.8485 29.036
27 -63.8605 3.288 1.517417 52.4
28 -32.4332 2.703
29 31.1352 5278 1437490 70.2
30 -683.3121 1,200 1.806100 33.3
31 21,8211 1.073
32 227054 8575 1.496999 815
33 -23.9376 1,200 1.882997 40.8
34 —137.5625 0.120
35 54.1092 7.746 1.595509 39.2
36 -53.8530 0.000
37 oo 33,000 1 608589 46.4
38 ) 13.200 1.516329 64.1
39 ) 10.870
* JEBRE

[0080] [3k17]

%@’@1@16 A—LICET 2T —4

56 T 5 £ Ui Hfif Zixln

f 7.99 33.24 138.31
Fno. 1.85 1.85 2.80
2w 73.27 18.34 452
D6 0.76 33.98 47.68
D17 4775 10.61 6.18
D20 6.64 10.55 1.29
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[£k18]
Erfle FHKmT—%
51 52 53
KA 16967.88331] KA —0.2401877 | KA 1.7884627

RA3 4.1830096E-09| RA3 1.0933888E-06] RA3 1.1375067E-08
RA4 3.1990269E-07| RA4 |-6.6487023E-07] RA4 3.0907048E-06
RAS 1.2579194E-08] RAS 1.9392291E-07] RAS |-3.9797473E-08
RAG | -46660597E-10] RA6 [-2.1189796E-08] RAG 1.8254164E-10
RA7 | -2.64834249E-11] RA7 1.0744649E-09] RA7 | -9.2554290E-12
RA8 2.8147627E-13] RAS8 6.6692779E-12| RAS8 1.3291753E-12
RA9 2.71641433E-14] RAS |-3.5239362E-12| RA9 |-79283258E-14
RA10 | -1.7400989E-16] RA10 [ 1.4895050E-13] RA10 | 2.1073618E-15
RAT1 | -5.3767031E-18] RAT1 [-1.1684198E-15] RA11 | 9.8153688E-19
RA12 | -2.6622196E-19] RA12 | -5.1648065E-17] RA12 | -1.1494342E-18

13 | 37263593E-21] RA13 | 2.8149642FE-19] RA13 | -6.9650719E-21
RA14 | 3.5150290E-23] RA14 | 1.0408695E-20] RA14 | 1.7010164E-21

15

16

1.7369936E-24| RA15 | 8.7248018E-22| RA15 |-4.1781432E-23
-1.0458882E-26| RA16 | -8.5008920E-24| RA16 | 1.66789920E-25
RA17 [-6.6717150E-28] RA17 | -7.2943837E-25| RA17 | 1.1662903E-26
RA18 | -6.1218833E-29| RA18 | 4.3097701E-27[ RA18 | -3.0840355E-28
RA18 | 2.2155234E-30| RA19 | 3.5426746E-28] RA19 | 3.8605675E-30
RA20 | -1.9001987E-32| RA20 | -4.4443177E-30] RA20 | -2.1256737E-32
S4 S5 S6
KA | 0.3682536 KA 0.0622074 KA 49.5678907
RA3 1.1508217E-08] RA3 | -5.8873709E-12
RA4 [-8.4873469E-07] RA4 3.2179293E-11
RAD 1.6849689E-08] RAS 3.0730246E-12
RAB 2.3344813E-10] RAG6 1.7308205E-12
RA7 [-1.2176147E-11] RAT7 [-24138196E-14
RAS 1.2224624E-12] RAS8 9.8081795E-15
RAS | -6.7665660E-14] RA9 2.5851908F-16
RA10 [-2.9762861E-16] RA10 | -1.9063901E-17
RAT1 1.2654899E-16] RATI 1.4690533E-18
RA1Z | -2.7018170E-19] RA1Z | -1.7023894E-20
RA13 | -2.4394044E-13] RA13 | -1.3026906E-22
RA14 | 5.8736166E-21| RA14 | -1.9011425E-23
RATS | 3.9230287E-23| RA15 | 1.2651883E-24
RA16 | -5.8705575E-25| RA16 | -4.5248160E-27
RA17 | -6.0643519E-27| RA17 | -8.7669323E-28
RA18 [-4.7280416E-27] RA18 | 9.5877776E-30
RA19 | 1.7585558E-28] RA18 | 2.7832171E-31
RAZ20 | -1.7677849E-30|] RA20 | -4.5046278E-33
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[0083]

[0084]

29
[£&19]
EEhl7 BRLOAT—4
Si Ri Dj Ndj v dj
(m&ES| @HEFD {iE k) (JE I &) (7o)
*1 184.9122 1.850 1.846660 23.8
%0 75.0028 22,791
=3 69,7945 18.761 1.433871 95.2
x4 -119.2499 0.120
x5 39,1352 9.043 1592399 65.3
=6 1295047 D6
7 66.8640 0.800 2.003300 28.3
8 12,1474 4.732
9 —44.2172 0.800 1.882997 40.8
10 32.2799 0.350
11 31,2885 5826 1,808095 228
12 —17.2924 0.800 1.834807 427
13 129.4573 0.120
14 34 5508 4.860 1.669979 39.3
15 —21.3144 0.120
16 -26.0639 0.500 1.882997 40,8
17 -711.9185 D17
18 -28.7748 2.945 1.846609 23.8
19 -16,8284 0.500 1.816000 46.6
20 ~154.5490 D20
21| co(BHOHKL) 1.600
22| -463311.0549 4178 1.816000 46.6
23 -34.1041 1186
24 52 6827 6.936 1.516330 64.1
25 -27 6644 1,200 1.882997 40.3
26 —201.7755 34.035
27 -53.0863 3.092 1.517417 52.4
28 -29.83853 0,500
28 35.0548 3727 1437490 70.2
30 117.0666 1,200 1.806100 33.3
31 20.8337 1.075
32 22.0739 0489 1.496999 815
33 -19.9464 1,200 1.882997 40.8
34 -101.3946 3.108
35 139.0809 5.043 1.595509 39.2
36 -33.7161 0.000
37 oo 33,000 1 608589 46.4
38 ) 13.200 1.516329 64.1
39 ) 10,401
* JEBRE
[320]
EHHl7 X—LICBETET—4
BT IREE RS 28 R U
f 8.00 33.24 138.32
Fno. 1.85 1.85 250
2w 7273 18.05 447
D6 0.76 31.50 4368
D17 44.70 8.80 7.35
D20 6.86 12.02 1.29
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[0085]

[£R21]
Erafl7 FHKET—%
51 52 53
KA | 788852818 | KA 0.6258987 | KA 0.6369544

RA3 | -6.6737511E-08| RA3 1.7750154E-06] RA3 | -7.5836675E-09
RA4 1.0117327E-06] RA4 | -2.1630705E-06] RA4 4.1289996E-07
RAS 1.9668075E-08] RAS 3.0269531E-07| RAS 3.8745573E-08
RAG | -2.5603230E-09| RA6 |-2.9994190E-08] RAG6 | -74456440E-10
RAY 1.4081940E-10| RA7 1.8106408E-09] RA7 | -2.3245557E-12
RA8 [-14745833E-11] RA8 |-6.4431289E-11| RA8 |-4.5141424E-14
RA9 7.4998759E-13| RAS 1.5700083E-12] RA9 5.0798505E-15
RA10 | -1.1763097E-14] RA10 [-6.6327808E—14] RA10 | -1.8973964E-17
RAT1 | -3.5604795E-16] RAT1 | 2.9642614E-15] RA11 | -5.0618843E-18
12 | 1.6544608E-17] RA12 [-4.2195386E-17] RA12 | -4.0679853E-21
13 [-1.9909847E-19] RA13 [-4.4832045E-19] RA13 | 7.0459746E-21
RA14 | 6.3037815E-21| RA14 |-2.5381970E-20] RA14 | —1.7133415E-22
15
16

—4.9259044E-22| RA15 | 1.1033476E-21] RA15 | 47372063E-24
1.3924105E-23| RA16 | 3.6506311E-23] RA16 | -2.0868413E-25
RA17 [-1.0125057E-25] RA17 | -1.3014532E-24| RA17 | 2.2214256E-27
RA18 | -2.2831451E-27| RA18 | -1.4390093E-26{ RA18 | 1.0557862E-28
RA1S | 4.8170120E-25| RA19 | 8.5943045E-28] RA19 | -2.9958137E-30
RAZ20 | -2.6335232E-31| RA20 | -7.7590913E-30] RA20 | 2.2303490E-32
S4 S5 S6
KA | 24320142 KA 0.6106775 KA 24452641
RA3 | -1.2402284E-08] RA3 | —-1.2413609E-10
RA4 [-4.9359419E-07] RA4 1.3576306E-10
RAS [-1.3985007E-08] RAS |-3.8343432FE-11
RAB 1.1870378E-10] RAG6 1.0345579E-11
RA7 [-1.5397197E-11] RAT7 [-7.1918129E-13
RAS 4.1130911E-13] RAS 6.8426222E-14
RAS |-2.4058682E-14] RA9 1.0600871E-15
RA10 | 3.0001719E-15] RA10 | -2.2488897E-17
RAT11 | -1.3918333E-16] RA11 | 53790836E-18
RA1Z | -4.2629599E-19] RA1Z | 8.4807004E-20
RA13 | 1.8590187E-19] RA13 | -3.1562442F-21
RAT14 | -2.5395836E-21| RA14 | -1.7736287E-22
RATS | -1.9212559E-23| RA15 | 1.8043809E-24
RA16 [-3.9839276E-24] RA16 | -1.0641911E-25
RA17 | 8.5220042E-26] RA17 | 58002033E-27
RA18 | 6.0612494E-27] RA18 | -1.6902941E-29
RA19 | -2.3104242E-28] RA18 | -1.3096898E-30
RA20 | 2.2507518E-30| RA20 | 6.7628776E-33
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Y JP 7-035977 A (Nikon Corp.), 6,7,11,12
A 07 February 1995 (07.02.1995%), 1-5,8-10
1st to 5th examples
& US 5579172 A
X JP 2003-107345 A (Pentax Precision Kabushiki g§,10-12
A Kaisha), 1-7,9
09 April 2003 (09.04.2003),
examples 1, 2, 4 to 6
(Family: none)
X JP 2000-221402 A (Minolta Co., Ltd.), 8,11,12
A 11 August 2000 (11.08.2000), 1-7,9,10
examples; comparative examples
(Family: none)
X JP 63-183413 A (Canon Inc.), 8,11,12
A 28 July 1988 (28.07.1988), 1-7,9,10
numerical examples 1 to 3
(Family: none)
X JP 3-261906 A (Olympus Optical Co., Ltd.), 8,11,12
A 21 November 1991 (21.11.1991), 1-7,9,10
examples 5, ©
(Family: none)
A JP 2007-108702 A (Olympus Imaging Corp.), 1-12
26 April 2007 (26.04.2007),
exanmple 20
& US 2009/0279185 Al & WO 2007/032509 Al
A JP 2010-122423 A (Fujinon Corp.), 1-12
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Box No.II 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. I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l 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:

The inventions according to claims 6-8 among the invention of claim 1, the
inventions of claims 6-8, and the inventions of claims 9-12 each have a common
technical feature, the feature comprising sequentially from the side of an
object: a first lens group not displaced during scaling and having a positive
refractive power; a second lens group displaced during scaling and having
a negative refractive power; a third lens group having a negative refractive
power for compensating for an image plane variation caused by scaling; and
a fourthlensgroupnotdisplacedduringscalingandhavingapositiverefractive
power;

(to be continued to extra sheet)

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

2. 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 |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:l 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)

wherein the first lens group includes a positive lens group formed of
one negative lens and three or less positive lenses sequentially from
the side of the object, and the negative lens of the first lens group
and at least one of the positive lenses of the first lens group each
have at least one aspherical surface.

However, for example, disclosed in JP 2003-287678A and JP 2003-107345A
is a zoom lens, the zoom lens comprising sequentially from the side of
an object: a first lens group not displaced during scaling and having
a positive refractive power; a second lens group displaced during scaling
andhavinganegativerefractivepower; athirdlens grouphavinganegative
refractive power for compensating for an image plane variation caused
by scaling; and a fourth lens group not displaced during scaling and
having a positive refractive power; wherein the first lens group includes
apositive lensgroup formedof one negative lens andthree or less positive
lenses sequentially from the side of the object. On the other hand, since
applying an aspherical surface to an adequate lens surface in order to
satisfactorily compensate for wvarious aberrations is a well-known
technique, the feature that the negative lens of the first lens group
and at least one of the positive lenses of the first lens group each
have at least one aspherical surface simply adds a well-known technique
and provides no inventive effects. Therefore, said technical feature
does not make a contribution over theprior art in the light of the contents
disclosed in the above-said documents, and therefore is not considered
to be a special technical feature. Further, there is no other same or
corresponding special technical feature among these inventions.

The following three inventions (invention groups) are involved in
claims.

(Inventionl) theinventionsofclaims1-5, andthe inventionsreferring
to claims 1-5 among the inventions of claims 9-12

(Invention 2) the inventions of claims 6 and 7, and the inventions
referring to claims 6 and 7 among the inventions of claims 9-12

(Invention 3) the invention of claim 8, and the inventions referring
to claim 8 among the inventions of claims 9-12

Form PCT/ISA/210 (extra sheet) (July 2009)
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