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(57) Abstract: This variable-magnification optical system (ZL) comprises, in order along an optical axis from the object
side, a first lens group (G1) that has a positive refractive power, a second lens group (G2) that has a negative refractive
power, a third lens group (G3) that has a positive refractive power, a fourth lens group (G4) that has a negative refractive
power, and a fifth lens group (G5) that has a negative refractive power. The distances between adjacent lens groups
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change during magnification. The fourth lens group (G4) is a focusing lens group that moves along the optical axis during
focusing. The following conditional expression is satisfied: 0.11 <f4 /5 <0.70, where f4 is the focal length of the fourth
lens group (G4) and f5 is the focal length of the fifth lens group (G5).
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. [2F#ExT] ORICBWT., fFIR. 8EL Y XBOESBEEAE R
¥, fVRIE, BiREOEREREZTRT, f FRtIG. ERHKREBICEITS
BELYIBEBBOVARCEE T DOL Y ABOERERERETRT, f
45tk BERREICSITZHEAL VXBHEHES L Y ABHOERE RS
Y. BFwiE, EAMREBICSITZ2EEL Y XBOMEERETRY, BF
tid, BRWARBICHSITEEEL VY ABOEEEXEZRT, BRwik, LAmMm
REEICH T D BRBOEEREART, BRtIE. EFBREICHS T HBEOME
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fERAERT, BAwid. RAWREICETEE4L Y ABOMERERT,
B4 tid, BEWREICHITZELL VY ABOMEEETRY, B5wIiEk. A
AREICEIT2HE0 LV XBHOMEEXREZRT, B5 tid. EEMREICS
7285 L v XBEOEBBERERT,

[0102] [L Y XE#Em] ORICBWT, EBESIIHROETT SHMEITHE > K
AN SOHZEDIEFZR L. RIFZBHAZEOMEBRE (HEAOLHAGRANIC
NETI2EAZENDESE LTWS) . DIEIZHAFEINORDHFER (XIF&KRME
) ETONM DB THZEBEMR. n dIEAEEMOMBIO dIRICTT S
EITE, v dRIAZEMOMBOJREREEETEITYRBEZTNETNRY
o HIER¥IZED loo] FFEAEXIFFAOZ, (RYS) IIFEAAKRY SEZEFhEh
Y, BKOEHTEN d=1.00000DEHIFEE L TWD, AEEHIIEIRE T
HBIHEITIIEESICKENEN LT, HERKFFROBICIGAHERYRE R
LTW5,

[0103]  [3EEkmET—41 OFICIE,. [L Y X#Em] ISR UAIEKEICOWT, 2
DORIRZE RS (A) THRY, X (y) BIEKAEOIRERRICS ITHBETENSE
IyYILBITHFRELOMEBEFTORMAMITH >R (FJ/8) 2. R
SEEREOMEYF GEEHERER) 4. cldMAEEHEZ. AT IKE IR
DIEREBEEAETT, TE-nl &, X107 £5F, HIAE 1.234E-05
=1.24X10°TH B, AH. 2ROIFKEFEBA2L0THY, TDOEHEZSE
BELTW3,

[0104] X (y) = (y2/R) / {14+ (1 —kXy?2/R2) 72} +A4X y*+Ab
X ye+A8X ys+Al10X y® - (A)

[0105] [HZERERET—%]1 OXRICKEK., [LYX#Ex] ORICBWTERERD (D
i) EHOoTVWREES | COEBERERY, k. [HEERT—%]1 O
RICIF, EERGERETCOERBAR. BLUERRE#HSERETORRERES
~Y,

[0106] [LYXBEET—4] OFRICIE. EL Y IBHOEFNEThOBE (RHMEMA
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[0107]

[0108]

[0109]

[0110]

[0111]

EERD. ZOMORIFR, FEROABWEE—MRKIC Tim] HEDI 3D,
HFERIZEEHIER IS LLHIFEN L THREOHREMENFTOLNDDT, Th
ICBRO5N D H DT,

CCETORDGBIFIETOEREHICHEVWTHETHY., UTFTTOEET
ZERBBIEERT B,

(%51 ErEH1)

B1IERAICOVT, 1 ~H2B&UF 1 2ZHWVWTEHAT S, M1,
B1EREHICHRIEBHAZEROL Y ABRETIHTH D, F1RMBHICHE
DEMBAERZL (1) & HEITH> THHRADSIBICIEA L. EORER
NEBTZEILVIBEHGTE, BOEBRNEETZHE2L VIFEG2 &,
EORBIFNEETEZEILVAHEG3 L, BOBFHEETEELIL VB
Gas, BOBFHE2BETHESL VABGE ENSERIND, LA
(W) DoEEMIRAE (T) ICEET 2. £1 LY XEG 1 A%ETn
S THMERIABEIL., B2 L v XBG 2 A%EITA > T—BGREAARBE L
THOMERI~BEL, BE3IL UV ABEG3, F4LVXEGA, BLUVES
L > X8G5 AAEITE > THMHRRAINBE L. BYESRL v XEOERN
Zbd3, F/o. B2LVABEGCG2EHEI LV IAHGI EOEICHEORKRY S
AEREIN. BREOK., BHOKYSIFEIL VY IBEGI & &EBICHEITAS
THETS, LY ABESICR/ITTVWEEE (+) LE (&) &L
VABEOREITNETRL, COZERRUTOL2TOEREFATERKRTH S,

BILYXEGIE, SEISH> THHRRDSIEICTEA L. MERICOE
HEETEZEBAZZAAL YL T 1 EEOBROEL VXL T 2EDEEL
VA&, MEAICOEEBRTAEAZZAARAL YL 13E&, hHEBRIN
%,

B2 LU XEG2E, SEITH > THHRRDSIREICTEA K. MERICOE
HETEZBAZZAAZRL YL 21 &, BMBROBL Y XL 22 &, @M
BIROEL VXL 23 &, HERAICMEAEZMITIZEAZIARAL VXL 24
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[0112]

[0113]

[0114]

[0115]

E. DOHERIN S,

BEI3LVXBG3 I, AEITH > THEFERIDSIRICIEA ., @OIRDIE
LY ZAL31&, BOMROEL VXL 32 &, MAAIICOEEZBITAX
ZAHNAL VXL I3 EMEPIRDEL VXL 34 EMFEEINLEEL Y
&, BOBROEL Y XL 35 EMEFAIICMNEEBITZABX ZAARAL Y
ALIBENFEEINEEL VY XE. MOBRINS, ELVYXL31IF
 HSREL Y 2R GOMEAOEICHIEBNERIT SN TERINDZ NS T
Jy REEDQL VX TH B, BEEBEOMARIOEMNIEREmTHY. ELV XL
STEESUDIKEL Y XTH D, BB [L Y XHFE] ICEWT, BF
=1 5 EEEOWFAIOE. mES 1 6 ’MEEROGEAIOES LTL v
ZARGFEOMERIOE (BENEET 2HE) . BES1 7L Y AXEOKRE
fMlom%ERYT, ELYXL3 5%, HFAEL Y XXREOYAHERIOE ICHEE
BNRITONTERINDENAT)y REEDL VY XTH B, BIEEOWEA
OEAFKRETHY., ELY XL 35 ESHOIEREL VX THB, %t
O [LYXER] ICBWT, BES2 3IM’EEBEEOMFORE. @mES24
HEEEBOBGEMOES L UL v AXRFEOMFRIOE (BENSEEST 2HE)
. BES 25NV Y XKEOKRERMOE (AXZXAAAL VXL 36 EES
$2H) 7Y,

FBALVIEGAE, WARNSIEIC, MOBROEL VXL 41 EMM
BIRODBL VY XL A2 M BEEINLEEL VY IADLEHRINS,

BEES LY XEGE I, AEITHE> THMHRRAIDSIRICIEA R, PERICME
HEAITEBAZZAARALVYXLE 1 &, MARICMNEEZRAIFZEX =X AR
LYZALE52&, DOERINS, B5 LV XEGEOEKRANIC. &E | HE
BXN%, /. BS LV XEHGL &BE | EOEICIEK. FITERP P HYES
BEXNb,

AEEBITIE, BESILVXBEGIN, 2FhE LTEDERNEZET 54/[
BEGM%E#EXT S, TLT. BE3ILVXEG3 (ThhsL, HEEGM) O
REGEAUICEEINAZEL VALIEBLUVEBAZIRARAL VYL 36N
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[0116]
[0117]

. HHEEBELABDOEMRT EET 2L D ICBETRLMIREFGV RZE
Y%, Tl BALVXBEHGAD, SRORICKHICH > TBEIT 68K
LY XBGFICEEY 5, EREVHED SEERDE~NDEEDE. &KL
VABGF (B4 LY XEBEGADEME) M@ > THREAMANBZET 2,
o BELVIBEGHEN, 2 E L TEDOENNEET2REGRZEK
ER:E

UTFORTIC, B1REHICHRIEBAERDETOEEZEIT S,

(x®1)

[&{&FT]
Eigth=17.327
f F =-44, 045 f VR =28.900
f FR t =-26.761 f45t=-26.761
B Fw=1,530 BF t=10951
BRw=1,182 B Rt =1.461
B4 w=1,530 B4t =1 0951
B5w=1,182 B5 t=1.461
w M T
f 18. 540 50.034 135. 845
FNO 3.604 4,938 6. 486
w 39.178 15. 279 5.740
Y 13.741 14,200 14,200
TL 102, 842 118. 968 150, 558
B f 10, 327 20.923 35.271
fM 19. 995 19. 995 19, 995
f R -89. 364 -89. 364 -89. 364
[L Y X&)
HES R D nd v d

1 78. 364 1. 650 1.80518 25.45
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2 51.125 6.080 1.49782 82.57

3 -1387. 433 0.100

4 51. 002 3.950 1.48749 70. 31

5 408. 278 (D5)

6 105. 667 1.000 1.83481 42,73

7 13,538 5,877

8 -40. 384 1.000 1. 74400 44, 81
40. 384 0.710

10 26,016 3.250 1. 80809 22,74

11 -43.626 0.840

12 -21.186 0.900 1.77250 49, 62

13 -113.505 (D13)

14 co 1,500 (&Y S)

15% 16. 582 0.150 1.56093 36. 64

16 17. 341 3.350 1.51742 52.20

17 -499, 849 1.000

18 54,519 1.560 1.60342 38.03

19 -1162.912 4,249

20 287.817 0. 950 2.00100 29,12

21 15, 000 3.900 1.49782 82.57

22 -33. 047 1.000

23% 20. 944 0.150 1.56093 36. 64

24 20,408 4,560 1.51680 64, 14

25 -27.508 0.900 1.66755 41,87

26 -40. 524 (D26)

27 164, 872 1.800 2.00100 29,12

28 -37. 498 0.900 1. 80400 46. 60

29 23.384 (D29)
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30 -16. 370 1.100 1. 90265 35.77
31 -32.544 0.100
32 -502. 457 2.080 1. 84666 23.80
33 -52. 880 (D33)
34 00 1.600 1.51680 64.14
35 co 1. 000

[FERET —% ]

H156M|

£ =1.0000, Ad=-2, 96855E-05, A6=-5. 04688E-08, A8=-4, 78359E-12, A10=0. 000

00E+00
B/23ME

£ =1.0000, Ad=-1, 94678E-05, A6=-1. 10034E-08, A8=-1, 10745E-10, A10=0. 000
00E+00
[(TZEFERT—4 ]

HRESERE

w M T
£ R ERRE 18. 540 50. 034 135, 845
Wik EE R 0o 0o 0o
D5 1.137 18. 064 38,687
D13 20, 855 6. 402 2.040
D26 1.935 6.290 1. 909
D29 13,983 12, 681 18. 046
D33 8.272 18. 869 33.216
ZIRFERES RS
w M T
B -0. 151 -0.147 -0.333
YA EERE 96.613 280, 487 248,897

D5 1.137 18. 064 38.687
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[0118]

[0119]

[0120]

D13 20. 855 6. 402 2.040
D26 3.492 8.922 10. 681
D29 12,425 10. 049 9.274
D33 8.272 18. 869 33.216
[LY XEET—%4]
B YAME £ R
G1 1 77.833
G2 6 ~13, 200
G3 14 19. 995
G4 27 ~44, 045
G5 30 -89, 364
B2 (A) id. B1EEFICKRIEBAZROELEAWKEBICS T SHERE=R
SEROENENTHS, M2 (B) & B1ERHDICKRIEBHLERDE
EREEICH 1T B ERESEROBNERNTH S, SNERICEVWT, FN

OWRFFrn— YRESZETNETNIhRT, 4d. KENEHTIEEAORF
KNI BFFUN—DEEZRL. FRNERS L VCEHRNEHTRESOD
BAEEZZTNhETNRL. ATPEHTRERSOEETT, diddig CER
A=587., 6nm) ., gikgiR CERA=435. 8nm) ZZhENR
T, FRNERICEWT, BRI IERE. BIRIEA Y T 1 4 FILEE
EZENETNRT, b, UTICRTERENOREHICEWTH, RNEEH
EEROFS AV, EET 2RAIIEBT 5,

BENERL Y, B1EEHICHKRIEBAEZRIE. LERRED S EEH
REBICE > THENEFRFICHEI N, BhiBGMEgEEsELTWS &N
HbHs,

(38 2 Rhf)

B2EEMICOVWT., I3 ~MA4BLUVKR2ZHVWTEHRAT %, M3,
B2EBONICRDIEBHAFROL Y ABHRERTHTH D, F2EMOICHE
DZEMEHIRZRZL (2) & REITA > THERAL SIRICIEA L. EQREIT
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[0121]

[0122]

NEBTHHEINLV U IHEG1IE, BOBHNEETIHE2L v XFEG2 L,
EORBIFNEETEZEILVAHEG3 L, BOBFHEETEELIL VB
Gas, BOBFHE2BETHESL VABGE ENSERIND, LA
& (W) DoEERE (T) ICEBTZE. F£1 LY XBEG T AN%E#ITHA
STHHERABEIL., F2L Y XEG 2/ EIH > T—BEERAABEL
THOMERI~BEL, BE3IL UV ABEG3, F4LVXEGA, BLUVES
L > X8G5 AAEITE > THMHRRAINBE L. BYESRL v XEOERN
Zbd3, F/o. B2LVABEGCG2EHEI LV IAHGI EOEICHEORKRY S
AEREIN, BEDOMKE. MOKYSIFEIL VY XBEG3I & &HICHEITAS
THRENTY 2,

B2EBEHICEVWT, B1LVYXEGT, 2LV XEG2, £4L VX
BG4, BIUES LV XBGEIE. B 1 EMAIERRICEBRIN D720,
F1REFHOBEERLHFEEZMLT. InbLDORL Y XOFMAFRAEZE
B&9 %,

BIL Y XBEG3IE, HEITA > THERRAID SIRICHE A, EOFIRDIE
LY ZL31 &, MERICMEEBIFAEXAZRAARL Y XL 32 &, ¥k
AICOEEBETABXZ2ARAL Y AL 33 EMOABIRODEL Y XL 34 &
PEEINLESEL VXS, BOMROEL VXL 35 EMERNICME %M
FEEBAZAARAL VL3 6 E’BEEINLESGL VX E, DOEBRIN
5, ELYZAL3 T, HSRAEL v IAXREOHARIOEICHEIER A RIT S
NTERINZNATYy RBEOL Y X TH B, BIEEOWEROE A IESK
ETHY, ELYXL I 1 RESEOERKEL VX TH B, RO [LVX
#iol ICBWT, BES 1 5 REBOMARIOE. @ES 1 6 iRIEED
BEAOES LCL Y AREOMAEROE (BEIEETI2E) . BES
THL Y ZARGFEOHRERAOE.RT, ELYXL35%H, A5 RAELYIAE
FEOMFERAOEICHIEB /R IFONTERINZ NI Ty RBEOL VX T
Hh3, BEEBEOMAEROEMNIEKETHY. ELY XL 35 EERDIERK
ALYXTHo, D [LYX#Ex] ICBWT, BES2 3H’HEEDY
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[0123]

[0124]
[0125]

AERIOE. BES2 4 HPMEEBOREARAOCES L UL AKREOYEROE

31

PCT/JP2022/009426

(MENEET2HE) . BES 25V Y XXAKOKERAIOE (BX=ZRH
ALYXLIG6EEETDE) 207,
AEREHTIE, B3ILVXBEHGID, £2RELTEDEFRNEZET HHME
BGMZENT 5, TLT. 3L VIEHGCG3 (ThaAbs. FEEGM) O

EBLGREAICRBINAEEL VY ALISBLUVEAAZAAALYZXLI3 6N
. HEHEBELAAEDOERMAKRDEBET DL D ICKRENTREAIREIGV R A&
Kd D, T/ FA4LUVIAEHGAD, EEORICKEITA > THRETIEE

LY XBGFICEEY 5, EREVHED SEERDE~NDEEDE. &KL
VABGF (B4 LY XEBEGADEME) M@ > THREAMANBZET 2,

o BELVIBEGHEN, 2 E L TEDOENNEET2REGRZEK

ERR

UTDR2IC. B2RBEHICHRIEBAERDOETOEEZEBIT S,

(&2)
[&A#ETT]
& =7.313

f F =-40.918

f FRt =-29.177

B Fw=1,592
BRw=1,154
B4 w=1,592
B5w=1,154
W
f 18. 540
FNO 3.605
39. 148
Y 13.734

TL 102. 355

M
50. 000
4,898
15. 062
14,200
119.632

f VR =30,427
f45t=-29.177

B F t=2 058
BRt=1.338
B4t =2.058
B5t=1.338
T
135. 580
6. 487
5.697
14,200
150. 055
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B f 10. 305 20, 056 33. 956

f M 19,597 19,597 19,597

fR -128. 502 -128. 502 -128. 502

[L > X&)

HES R D nd v d
1 77.089 1.650 1.80518 25,45
2 50.017 5,759 1.49700 81,61
3 -3731., 534 0.100
4 55.411 3.987 1.51680 63. 88
5 606. 340 (D5)

6 71.182 1.000 1.83481 42,73

7 12,765 5.103

8 -32. 874 1.000 1.83481 42,73
57.757 0.599

10 29. 824 2.802 1. 92286 20,88

11 -53. 069 1.055

12 -19, 343 1.000 1.83481 42,73

13 -54, 386 (D13)

14 co 1,500 (&Y S)

15% 17.533 0.200 1.56093 36. 64

16 19,709 2.971 1.51742 52.20

17 -532, 437 1.000

18 36,670 1.847 1.59270 35,27

19 141, 326 3.709

20 118. 256 1.000 2.00100 29.13

21 14, 872 3.665 1.49700 81,61

22 -35. 608 1.000

23% 23. 806 0.200 1. 56093 36.64



WO 2022/264542 33 PCT/JP2022/009426

24 27.593 3.799 1.51680 63. 88
25 -28. 440 0.900 2. 00069 25,46
26 -34.910 (D26)
27 132.182 2.693 1. 85000 27.03
28 -17.587 1.000 1.80100 34,92
29 23.474 (D29)
30 -15, 338 1.200 1.83481 42,73
31 -28. 528 0.100
32 -150, 496 2.229 1. 84666 23,78
33 -40. 999 (D33)
34 0o 1.600 1.51680 64,13
35 oo 1.000

[3EBKE T — 4 ]

£15M@

k=1.0000, Ad=-2. 77917E-05, A6=-3. T4974E-08, A8=5. 24965E-11, A10=0. 0000

0E+00
F23M@

£ =1.0000, Ad=-1, 89584E-05, A6=1. 08869E-08, A8=-1. 42329E-10, A10=0. 0000
0E+00
[(TZEFERT—4 ]

HRESERE

W M T
EREER 18. 540 50. 000 135. 580
ik Eat 00 00 00
D5 1. 150 20.019 39. 281
D13 21.142 7.098 2.000
D26 2.000 6.706 3.303

D29 14, 691 12. 686 18. 448
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[0126]

[0127]

D33 8. 250 18. 001 31,901
ZIRFERES RS
w M T
B -0. 152 -0.145 -0. 335
Wik EE R 97.100 279. 823 249, 400
D5 1.150 20.019 39. 281
D13 21,142 7.098 2.000
D26 3. 429 9. 344 12, 441
D29 13. 262 10. 048 9,310
D33 8. 250 18. 001 31,901

[LY X7 —%]
B YA LR EERE

G1 1 78.430
G2 6 -12.938
G3 14 19. 597
G4 27 -40.918
G5 30 -128. 502

B4 (A) & F2EEFICHRIEEAZROLARRERICSIT 2 ERE
SERFORENENTHD, M4 (B) & FB2EEHICRIEBHFEROE
EIARICE T 2 EREEERFOENEMTHD, SENEHLY., F2F
FEONC R D EEIFRIE. LAWRKED SEEMARICE > TENENRYE
ICHEINh, BhiEBRUEEZELTWE I & DD D,

(%8 3 =hefl)

BIEMBANUCOVWT, HE5~HMEBLTRIZAWVWTEHRRAT S, 5 I,
BIRMAICRIEBNEZROL V XBXETIHTH S, H3EROICH
DERMB/AFRZL (3) . SHITA> THERADSIRICIEA T, EDREH
NeBIZ2HBINLUIABG1E, BOBIFNEETHHE2L v XFEG2 &,
FEDEIFTNEETIEILVIEHGI &, BORETNEETZHEL L VX
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[0128]

[0129]

[0130]

Gas, BOBFHE2BETHESL VABGE ENSERIND, LA
& (W) BoEEmARE (T) ICEBTIR F1LUXEGT, B2LY
AEG2, BE3ILVXEEG3, FA4LVAEG4L, BLUES LV XEEGS
DHENTB > THHRRIANZEIL., BYEIRL Y XEOBRIELT 5, &
oo B2LVABEG2EEI LV IHGI EOBICHAAORY SABRE I N,
EEOKR, BMOKRY SIFES LV XBEGI & &HITHHITH> THRET 2,

BIEMAICH VT, BILUIEGT, F2L VG2, 8LU5E4
LY XBG 4, E1REHEBRICERINS O, B1E2EFHOHFE
BULREENMLT. IhbD&L Y XOFMARE% AT 5,

BIL Y XBEG3IE, HEITA > THERRAID SIRICHE A, EOFIRDIE
LY ZXL31&E, mOARKROEL VXL 32 EAMROAL Y XL 3 3 &
PMEEINLESL VXS, BOPKOEL XL 34 &, BOBIKOEL
VALI3EEYMAFRICMEEZMITZAEAZZIAAL VY XL 3 6 &’ EEIN
EALYXE, DOERINDS, ELYXL31IE, HSREL Y IRE
OMERIOEICHIBBENHRITONTERINZ /N1 7))y RBIDL VY XTH
%, WEEEOYMERIOEIIERETHY ., EL VXL 3 1 IFEEROIERE
LY X THd, D [LYXExT] ICEWT, BES 151 BEBOWIE
flom. BES1 6 BEBOKEAMOCES L L v AXREOHERAIOE (
mENMESTZE)  BES 1 TRV IXFOKEMOEEZSRT, EL Y
AL35H, ASREL Y IREOYAHERIOEICHIEB L ZRIT SN TERI
nhenNA7)y RBIDOL VY XTH2, HEBOMERIOEAIIEKE THY.
ELYXL35HEARDIERAL VA THD, ®BBD [LYXFET] ITH
WT, EES23IA’BEEOMFERMOE. @ES 2 4 BEBOGEARMOE
BLUVL Y IREOMEAOE (AENEET M) . AES25H4 L VX
AEOGEMOE (BXZZAHAL Y XL 36 EEATEHE) 2517,

BE LV XEGLIE, SEITH > THHRRDSIEICTE AL, BEAICHE
EAIFEZBAZZAZALYZXLE 1 &, OABKOELVYXLE2E, b
BRINS, E5 L XBEGSOKMANC. &@E | NPEEEIN S, . FD
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LY XBEGE &&m | EOBICIK. FTERP PAREI NS,

AEREHTIE, B3ILVXBEHGID, £2RELTEDEFRNEZET HHME
BGMZENT 5, TLT. 3L VIEHGCG3 (ThaAbs. FEEGM) O
EHBREMICEESNALZEL VY ALIEBLVTEXAZIAARAL VXL 3 61
 EHEEERARORMUNTEE T 5L D ICBETRLHRIEGV REZE
Y%, Tl BALVXBEHGAD, SRORICKHICH > TBEIT 68K
LY XBGFICEEY 5, EREVHED SEERDE~NDEEDE. &KL
VABGF (B4 LY XEBEGADEME) M@ > THREAMANBZET 2,
o BELVIBEGHEN, 2 E L TEDOENNEET2REGRZEK
ER:E

UTDRIIC, BIRBHNCHRIEBAERDETDEEZEIT S,

(%3)
[£EET]
EiEt=7.312
f F=-37.129

[0131]

[0132]
[0133]

f VR =29.958

f FRt=-26.127 f45t=-26.127

B Fw=1,607 BFt=2.123
BRw=1.159 B R t=1.351
B4 w=1,607 B4 t=2123
B5w=1.159 B 5 t=1.351
W M T

f 18. 540 49, 998 135.573

FNO 3.605 5.012 6.453

) 39.122 15. 336 5.783

Y 13.794 14,200 14,200

TL 101.754 121. 465 149, 451

B f 10. 304 21.804 32.615

f M 19,253 19,253 19,253
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fR -115.716 -115.716 -115.716
[L > X&)

HES R D nd v d
1 73.519 1.650 1.80518 25,45
2 48, 434 6.102 1.49700 81,61
3 -2804, 506 0.100
4 56. 181 3.859 1.51680 63. 88
5 464, 308 (D5)

6 61,160 1.000 1.83481 42,73

7 12,720 5.196

8 -34, 365 1.000 1.83481 42,73
57.322 0.401

10 29,582 2.704 1. 92286 20,88

11 -59, 703 1.156

12 -19. 306 1.000 1. 75500 52. 34

13 -67. 886 (D13)

14 co 1,500 (&Y S)

15% 18.139 0.200 1.56093 36. 64

16 20,458 3.028 1.51742 52.20

17 -119. 805 4,590

18 25.116 2.965 1.57501 41,51

19 -275. 984 1.000 2.00100 29. 14

20 17.695 0.247

21 21,205 2.858 1.49700 81,61

22 -42, 496 1.111

23x% 24,421 0.200 1.56093 36. 64

24 28,545 4,380 1.51680 63. 88

25 -18. 889 0.900 2.00100 29. 14
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26 -26. 089 (D26)
27 193.701 3.264 1. 85000 27.03
28 -14.147 1. 000 1.80100 34.92
29 22.767 (D29)
30 -13.687 1.200 1. 83481 42.73
31 -26.599 0.100
32 95. 577 2.601 1. 85000 27.03
33 -87. 080 (D33)
34 00 1.600 1.51680 63. 88
35 co 1. 000

[FERET —% ]

H156M|

£ =1.0000, Ad=-2, 46352E-05, A6=-6. 76098E-08, A8=3. 13409E-10, A10=0. 0000

0E+00
B/23ME

£ =1.0000, Ad=-2. 19056E-05, A6=4. 43054E-08, A8=-1. 00568E-10, A10=0. 0000
0E+00
[(TZEFERT—4 ]

HRESERE

w M T

£ R ERRE 18. 540 49, 998 135,573

Wik EE R 0o 0o 0o
D5 1. 050 19,709 39,182
D13 20,412 7.734 2.000
D26 2.000 4,819 2.752
D29 12,676 12,086 17. 589
D33 8. 249 19, 749 30. 560

ERBEHESRIAE
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[0134]

[0135]

w M T
&=k -0, 150 -0. 146 -0. 331
YA EERE 97.701 277. 990 250, 004
D5 1. 050 19,709 39,182
D13 20,412 7.734 2.000
D26 3. 364 6.963 10. 836
D29 11.313 9,942 9. 505
D33 8. 249 19, 749 30. 560

[LY X7 —%]
B YA LR EERE

G1 1 78. 669
G2 6 -12.882
G3 14 19,253
G4 27 -37.129
G5 30 -115.716

6 (A) ik FIXREFICHIEBAZROLARRERICSIT 2 ERE
BERFORENENTHD, M6 (B) & HIXEHICRIEBHFEROE
EIARICE T 2 EREEERFOENENTHD, FHENEHLY. F3IE
FEONC R D EEIFRIE. LAWRKED SEEMARICE > TENENRYE
ICHEINh, BhiEBRUEEZELTWE I & DD D,

(%6 4 Ehefh)

BAERBICOWT, H7~HM8BLUVTFRAIZAWVWTEHRRAT S, B7 I,
BAERBOHICRIEBNEZROL Y XBRETRIHETH S, B4 EwOICH
DERMB/AFRZL (4) & ST > THERADSIRICIEA T, EDREH
NeBIZ2HBINLUIABG1E, BOBIFNEETHHE2L v XFEG2 &,
EDREFTHEETZHEILVIEHGI &, EORFTHEETZHEL LV IE#H
Gde&, BOENNEBTZES LV IEHGE &, EOREITNEETH5E6
LY XBEGO ENSBEINS, LARAE (W) »OEEIARE (T) IC
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[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

EETHERE. B1LUXBEGT, BF2LVXEHG2, E3ILVXHG3, &#
4L VXG4, BESLVXBEGE, BLUEG L VXGOS AHITHS
THERRIANBEIL, BYESSRL Y XBOBRIELT S, . B2L Y
ABEG2EFEIL VY IHGI EOBEICHAOKRY SHEEIN. BEDE. B
O#Y SIEEIS L VY XBEG3 & & HITHEMITA > TRET 5,

BILYXEGIE, SEISH> THHRRDSIEICTEA L. MERICOE
ERAGEBAZZAZALYZAL 11 EWEMICOEEZAGEZEX=ZXAARL
VAL12L0BELVYXE, MARIKOEZAITEZEX=ZIXAZXL VXL
13&, BOEBRIND,

B2 LU XEG2E, SEITH > THHRRDSIREICTEA K. MERICOE
HETEZBAZZAAZRL YL 21 &, BMBROBL Y XL 22 &, @M
FAROEL VXL 23 &, MUBROBLVYIL 24 &, DMOEBRINS,

BEI3LVXBG3 I, AEITH > THEFERIDSIRICIEA ., @OIRDIE
LYZL31&, FEANCOEEBEIFTAEAZAARL Y XL 32 &, @M
FIROBL VY XL33 &, MOERIND,

AL UVIBEGA, HAEITH > THEFERIDSIRICIEA ., @OIRDIE
LY ZL41E, PBERICMEEETZEXZRAARL Y XL 42 E@mOFE
ROEL VXL A3 ENEEINEEL VY XE, MOEBHRINS, ELY
L4 TIE, HSRAEL Y IR EOWEAIOEICHEEB NI SN TEMR S
hanNA4 7))y RBIDL VY XTHD, BEBOMAUNOEAIERE TH Y.
ELYZXLAVIZESEOIKEL VX THD, %Rkd [LYXExT] ITH
W, @ES2 1 A’BEEOMAEROE. @ES 2 2 BEBOGEARMOE
BLUVL Y IREOMEAOE (AENEET @) . AES23HFL VX
AEDOEEAIOEZRT

BE LY XEGSIE. MARILIRIC, mOBROEL XL B 1 &E@M
IRODBL Y XLE 2 M BEEINLEESL VY ADLEHRINS,

BOLVXEGOIE, SEITH> THHRRDSIEICTEA L., WEAICHE
EAIFEZBAZZAZRLVYZIL61E, AOABKOELVYILE2E, b
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[0142]

[0143]
[0144]
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BEINS, B6 LV XEHEGODFAIC, &E | NEEEINS, T, %56
LY XBEGO6 &&m | EOBICIK. FTERP PAREINS,

AERAITIE, BILVXFEGCI &, F4LUVIFGCA &N, £FELT
EDEFNZETZ2HEBHECMEERT 2, TLT. F4L UV IBGLDIE
LY ZXL4 NN, SEEEERABDDOEMRT EET 2L D ICHBENATREAN
REEGVRZEKT 5, . ES LV XFEGEA, AEDORICHHICE S

TRETL2E8EL VARG FICHET %, EREVMHED SITBEEME~DE
O 8ELYXEHGF (B5 LY XEGEO2A) MPA#ITH > TEE

RAZENIT 2, T, FOLUVXFEGEDY, 2BELTEDERTNEETS
BEGRZBKT %,
UTDRAIC, BA4RBONCHRIEBAERDETOEEZEIT S,

(x4)

[£EET]
EiE=7.348
f F =-29,503

f FR t =-35.

B Fw=1,801
BRw=1,012

FNO
w
Y
TL
Bf
fM
f R

(LY XeEm]

547

W

18. 507
3.592
38. 657
14,200
103. 497
10.783
19. 220
365. 857

M

69. 967
5.646
11.301
14,200
130. 917
28.603
17. 885
365. 857

f VR =25,327

B F t=2.880
B R t =0.941
T

135. 991
6. 346
5.911
14,200
148.519
36.638
17.861
365. 857
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HES R D nd v d
1 68, 597 1.650 1.80518 25,45
2 44, 486 6.390 1.48749 70. 31
3 2147, 717 0.100
4 48, 948 4.164 1.58913 61,22
5 240, 577 (D5)

6 129. 624 1.000 1.83481 42,73
7 11,939 5,096

8 -32. 648 1.000 1. 80400 46. 60
9 102. 523 0.100

10 23,122 4,390 1.78472 25, 64
11 -30. 169 0.363

12 23, 466 1.000 1. 80400 46. 60
13 125, 146 (D13)

14 co 1,500 (&Y S)
15 40,213 2.735 1.48749 70. 31
16 -23.799 0.100

17 15, 287 2.541 1.48749 70. 31
18 46, 241 1.281

19 -26. 779 1.000 1.65160 58. 62
20 44, 829 (D20)

21% 24, 441 0. 250 1.56093 36. 64
22 25. 854 3.563 1.51680 64, 14
23 -26. 825 0.500

24 32,072 1.200 2.00100 29,12
25 12,533 4,110 1.51680 64, 14
26 -33. 308 (D26)

27 123. 803 2.716 1. 90200 25.26
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28 -20. 927 1. 000 1.80100 34.92
29 17.132 (D29)
30 -17.414 1.200 1. 80400 46. 60
31 -30. 030 0.150
32 42.914 3.585 1. 62004 36.40
33 -101.277 (D33)
34 00 1.600 1.51680 64.14
35 co 1. 000

[FERET —% ]

B2 1M

k=1,0000, Ad=-5, 28036E-05, A6=8. 22302E-08, A8=0. 00000E+00, A10=0. 00000
E+00

[(TZEFERT—4 ]

HRESERE

w M T
EREER 18. 507 69. 967 135. 991
Wik EE R 0o 0o 0o
D5 2.100 24,867 37.551
D13 19,139 5,971 2.854
D20 4, 666 1.099 1.030
D26 3.058 4,591 2.000
D29 11,068 13.102 15,761
D33 8.728 26.549 34,583
ZIRFERES RS
w M T
B -0. 151 -0. 201 -0. 341
Wik EE R 95. 958 268, 538 250. 936

D5 2.100 24, 867 37. 551
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D13 19. 139 5.971 2.854
D20 4., 666 1. 099 1.030
D26 4,313 7.653 10. 037
D29 9.812 10. 040 7.724
D33 8.728 26. 549 34,583

[LY X7 —%]
B YA LR EERE

G1 1 72.234
G2 6 -12.115
G3 14 42,713
G4 21 21.508
G5 27 -29. 503
G6 30 365. 857

[0145] 8 (A) . B4 REFICRIEBNAEZRDLBWARICE T SERE
SERFORENENTHD, B8 (B) & FH4EEHICRIEBHFEROE
EIRARICE T 2 EREZEEROHENERNTH D, FFENEMLY, B4=E
FEONC R D EEIFRIE. LAWRKED SEEMARICE > TENENRYE
ICHEINh, BhiEBRUEEZELTWE I & DD D,

[0146] ORIC, [REGANBIE] OFRZETEICTT, JORICK, FFRER (1)
~ (21) IIHINY BiEZ. £FkH (B1~B4E2RH) ICOVWTEDT
Yo

&L (1) 0. 11<f4,/f5<0. 70

& (2) 0. 01< (=Ff4) 7f3<5. 00

& (3) 0. 01<f3 /7 (=Ff5) <1, 00

& (4) 0. 01<f3 /7 (—-f451t) <2. 00

&M (5) 0. 01<B5t /B5w<2. 00

=X (6) 0. 01<Bfw/ fw<O0. 95

& (7) 75. 00<y3L
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[0147]  [&RE4AxIE]

(8)
(9)
(10)
(1 1)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
(21)

O O O O O N O o o o o o o
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01<f3,/fVR<2, 00

30< (—f2) /fMt<0. 80
01< (—FfF) /fMt<5, 00
01<fMt, /| fRt |<1., 00
0O1< (=FfF) /| fRt |[<1. 00

.01<fMt/ (—FfFRt) <1, 00

10<BRt/BRw<2, 00

. 00<vML
. 01<fMt /S fVR<1, 0O

O1I<fVR/ (—fF) <2. 50
o1 (—=f2) /f1<1, 00
0O1<TLt ft<2. 00
O1<BFt BFw<2, 00

75. 00<vy 1L

(581 ~554 =jehl)

&M B1EBRM B2FEEH  BIEEH  F4EEH

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(1 1)
(12)

0.493
2.203
0.224
0.747
1.236
0. 557
82.57
0.692
0.660
2.203
0.224
0.493

0.318 0. 321 —
2.088 1.928 —
0.153 0.166 —
0.672 0.737 —
1. 159 1.166 —
0. 556 0. 556 0.583
81.61 81.61 —
0.644 0.643 —
0.660 0.669 0.678
2.088 1.928 1.652
0.153 0.166 0.049
0.318 0. 321 0. 081
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[0148]

[0149]

[0150]

[0151]

[0152]

(13) 0.747 0.672 0.737 0.502
(14) 1.236 1. 159 1.166 0.930
(15) 82.57 81.61 81.61 —
(16) 0.692 0.644 0.643 0.705
(17) 1.524 1.345 1.239 1.165
(18) 0.170 0.165 0.164 0.168
(19) 1.112 .11 1.106 1.096
(20) 1.275 1.293 1.321 1.599
(21) 82.57 81.61 81.61 —

FEEREFAICENIE. NITHY RHESRFAAZMEEET 2EREN
PRERRTDIENTED,
LREBEERIITABEREBO—BEAFHZRLTVWEEDOTHY . AFEFERIZ
INHIREINDEDTIEAW,

LTFORER. EEREROEBAZROAFZHREEIBADAVERETHE
BERATHIENAETH S,
BEREHEOEEAEROEREFE L TSHBROEDE 6EEXRDED
HRLEED. REERINICRLONT., 2OMOEENR (BIxE. 78, 88
. OBE) OEEBAEREERTIIEETED, I, SREMEDOE
EAEROREWEMPREEEAICL » INIEL Vv B EBN L ERT
HEDRV, FAZIE. PEEBEESIOULEDOL Y XENALRZEHRTH L
. BEIZ2DOUEDL Y XD LLZERTE LV, . LUYXFEER
. BERFICELT2EERTOREIN . DR<EEHETROLVYIERT
BEDEIRT,
BEBHBEBOEBAERICEVWT, BA4L U XBHE LIEES LY XK
RSP, BMEALIIEROL VX8, FRREEBOL Y XBEE A8 RICHEE
IHT. BREDED SEERMANDEELTOIAEL VYV XBELTER
W, BELVIEE. A—MNI74—AHRICHEBRTE. A—rT74+—HRA
O (BERE—IELAVE) E—9RENICEEL TV,
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[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

BEBBEBOEBAERICEVWT., E3L VY IXHO—HOL VY XH LR
BALVAFEO—BOL VY XICRST, LY AT IGED L v XBE % HH
ICEERAAORDER DL IICHREII ., Fhidk, ABESCEANARIC
s (IBE) ST FILIKL>TEHELZETLEBHET ZhIRL >~
ZBEELTHRLV,

LY Z@EE. BKEEAIGFTETHERINTE., FRATERINTEED
BV, LY ZANMKEILIGIEERORBE. LY ANIELCHIAEN S S
ICRY, IS LCHEIFARDREICL D2HEMBEDLILEHITEDTHE
LW, Fe. BRENATHEBETEEEMHEOSENDBRVDTIFE LU,

L v ZEAFKEDHZES. FKEIE. FHINIICE 23EK@M. A5 X %8
TIBREPRICHBR L HS R E—IL RIEXKE, HS5 2 OREICHHS % FEK
ERRICTER L ESEEREOVWTh THEEDAV, F2 LY XmiEE
EE LTHRL, LY XEERESHFEL VX (GRINLYX) 20
E7SRAFvILYXELTEHERW,

FEORYIE, B2L UV XBEEEI LV ABEEDOBICEREINZDONFE L
WA, FOKRY &L TOEBMERITTIC. LY XOBRTEDEREZRABLT
HR,

BLUX@EICIE, JL7PIT—-RMNEERL. AV SR MOBEWHEMH
BEAERT DD, BWEREBTEWEBXRE2ET2REMEBEEAEL T
HR,

RS DA
G1 H1LVAE G2 HE2LVXE
G3 HE3ILVIE G4 H4LUAE
G5 ZHE5LVXE G6 ZFEoLvIE

| RE S HO®RY
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[55KIA1]

[553K1R2]

[553KIR3]

[55K1R4]

[E53KIR5]

AR DEIF

HEITB > THHRRAIDSIRICTEAR., EQREHNEZETSIEIL Y
e, BOBRTNEEBT2E2L Ve, EORITNEZETSE
SLYXEE, BOBIFNEZEITHHELI LV XFEE, BOBHFNESR
TE5EEL VX EEAL.

RIEORIC, BYSIEL Y XEOERIZEL L.

AIEEEE 4 LV XEHE. BEORICKHISE>TRHTI26EL VX
HTHhY.

UTFo&MA2mET 2RELFER,

0. 11<f4,/f5<0. 70

BL, f4 808584 Yy XBEOERIRRE

f5:RIEEES LY XBEOE RS

LUTO&MMAEmET H5FKRE 1 ICREHOEBENFR.

0. 01K (—f4) /f3<56. 00

BL., f3 :7IEKBHE3 Ly ABHOERERE

UTOFRHLXZ®ET HFKIE1 FLIE 2 ICEBOEBHAFER,

0. 01<Ff3 /7 (—-Ff5) <1. 00

BL., f3 :7IEKBHE3 Ly ABHOERERE

UTOEBRER®mET 2EKRET ~3D0WVWTIM—IBICGEEHDERS
HF R

0. 01<Ff3 /7 (—f451t)<2. 00

BL., f3 :7IEKBHE3 Ly ABHOERERE

f45 ¢t BRMREICHITHRIECHES L AFEERIGEHED

UTORMXE®/RET HEKRET ~4 DWT N —IRICEHOEE
HF R,

0. 01<BBt BEwW<2, 00

BL. B5t : ERWIRERICHITHAIGEEDL L v ABFOHEEE



WO 2022/264542 49 PCT/JP2022/009426

[E53KIR6]

[553KIR7]

[53K1R8]

[553KIR9]

[55K1R10]

[55KIR11]

[55K1R12]

B5w: LRAMARREBICHSITZRIECEHEDS L Y ABEDOEEXE
UTFOEMHREHRETIEKRKE ~S50VWThHh—IBICEHDERE
HF R,
0. 01<Bfw,/ fw<0, 95
BL. Bfw: EAMRRBICSITIRIBEBAZRONY VT +—
HR

RIECEBS LV XL, 2D0L VY ADSRBERKETI~60VWTH
HN—IBICERHDOEENER,

RIECE 3 L Y XBHE. UTORHRERWETZL Y XEET 28K
EH1~70WThh—BICRHOEENES,

75. 00<vy3L

BUL., v3L :RIEEHB3I LY XEICBITBRIECL Y XDT v RN
AIEEEE 3 LV XEHE. ABEBEELAROEMKDEZETSLDIC
BB TR RBhIREE A BISEE 3 LV XBO—ERICE T 5 KRIE1 ~80
WA —IBICRROEELER,
LTO&EREREHBET 2B KRB ICEHROEEAESR,

0. 01<f3/fVR<2, 00

BL. f3 :7IEEE3 LY XEBEHOEIEERH
f VR : RUGERAIREF D & R EERE

AIECRAIREY IS, RUGCES L v XEOKEGEAICEE I W55 KIE
QF/IE1 OILEBRDEZHAER,

HEITD > THRRDSIBICHEAR, EORIFAEETZHE1 LY
ABE., BOBRNEETDIE2L VY XBE, PR{EHE1D2DLY
ABHEBLTCEDREFINEET2HERE. BOBRTNEET 2684
LY RXEEE, DK EBT1DDOL VY ABEZETHREENLARY,

EEORIC. BYESYIEL Y XEOBRHIEL L.

AIEEEEL v XBIE. SEOICHEITA > TREIL.
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[55K1R13]

[55K1R14]

E5RIR15]

[55KIR16]

[E5KIR17]

UTOFREREZBRE T DEENLFER.
0. 30K (—=f2) /fMt<0. 80
0. 01<Bfw,/ fw<0, 95
BL., f2 80820 Y XBEOE SRR
fMt : ERIRARBICH 1T BRIECHEE D & 2 EERk
Bfw: KAMKREICEITZRIREBNAERD/NY I T +—
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fw: KAMKEICS T SRIREBNAFERDE R
UTORMERZHET HEKIE 1 2 ICERHDOEEHF R,
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BL., fF :AiideEL Y IBHOERERE
UTOXUEREBETHERIE1 24131 3ICRHOLERLFESR
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UTOREREBETZHEREI 2~1400WTFIH—IBICEEHD
EEXFE R,
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BL., fF :AiideEL Y IBHOERERE

fRt : BEREBICS T 2RI RBEOE SR

UTOEEREBET ZHEREI 2~1 500WTFNH—IBICEEHD
EEXFE R,

0. O1<fMt / (—fFRt) <1. 00

BL. fFRt : 2EMREBICHSITDRICEEL v B C AR RE
ORIV R EE T D2OL vV ABEDOERE SRS
UTOEEREBET ZHEREI 2~1 6 DVWTNH—IBICEEHD
EEXFE R,

0. 1T0<BRt / BRw<2, 00
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IBICRBOEELER,
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BL. vML : BIEEHREBICH T ZRIEL Y XD T v R
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BE A BhiIRE A RUEE PR O —EBICE T 25EKIE1 2~220W\W§Fhh
—IHICREHDOERZNER,
LTFO&MXEHET 25EKIE2 3ICRBEDEBHFR,
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[55KIR31]

[55K1R32]

55 RIR33]

ERIR34]
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2022/009426

A. CLASSIFICATION OF SUBJECT MATTER

GO2B 15/20(2006.01)i
FI.  GO02B15/20

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO02B9/00-17/08; G02B21/02-21/04; G02B25/00-25/04

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2022
Registered utility model specifications of Japan 1996-2022
Published registered utility model applications of Japan 1994-2022

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2020-122823 A (TAMRON CO., LTD.) 13 August 2020 (2020-08-13) 1-10, 26, 28-34
example 5, numerical example 5
11,27
X JP 2015-227979 A (KONICA MINOLTA INC.) 17 December 2015 (2015-12-17) 1-9,27-34
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X JP 2015-18124 A (TAMRON CO., LTD.) 29 January 2015 (2015-01-29) 1-7,9-10, 12-
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X WO 2018/092295 Al (NIKON CORP.) 24 May 2018 (2018-05-24) 12-16, 18, 20,
example 3 23-24,26-33
17,19,22,25
JP 2020-86304 A (CANON INC.) 04 June 2020 (2020-06-04) 1-34
example 6, numerical example 6, paragraph [0078]

See patent family annex.
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E” carlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone
“L7” document which may throw doubts on priority claim(s) or which is  «y»  document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination
«“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family
«p>” document published prior to the international filing date but later than

the priority date claimed

Date of the actual completion of the international search

25 April 2022

Date of mailing of the international search report

17 May 2022

Name and mailing address of the [SA/JP

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2022/009426

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 claims are classified into the two inventions below.

(Invention 1) Claims 1-11 and 26-34 (regarding claims 26-33, part that directly or indirectly cites claim 1)

Claims 1-11 and 26-34 (regarding claims 26-33, the part that directly or indirectly cites claim 1) have the special
technical feature of
"a variable magnification optical system having: a first lens group having a positive refractive power; a second
lens group having a negative refractive power; a third lens group having a positive refractive power; a fourth lens
group having a negative refractive power; and a fifth lens group having a negative refractive power, the groups being
arranged in order from the object side along an optical axis,

wherein when magnification is changed, the distance between lens groups adjacent to each other is changed,

the fourth lens group is a focusing lens group that moves along the optical axis during focusing, and

the following conditional expression is satisfied:

0.11 < f4/5 < 0.70

where f4: the focal length of the fourth lens group, and

f5: the focal length of the fifth lens group”;

thus these claims are classified as invention 1.

(Invention 2) Claims 12-33 (regarding claims 26-33, part that directly or indirectly cites claim 12)

Claims 12-33 (regarding claims 26-33, the part that directly or indirectly cites claim 12) have the common
technical feature between these claims and claim 1 classified as invention 1 of
"a variable magnification optical system having: a first lens group having a positive refractive power; a second
lens group having a negative refractive power; a third lens group having a positive refractive power; a fourth lens
group having a negative refractive power; and a fifth lens group having a negative refractive power, the groups being
arranged in order from the object side along an optical axis,

wherein when magnification is changed, the distance between lens groups adjacent to each other is changed, and

the fourth lens group is a focusing lens group that moves along the optical axis during focusing".

However, this technical feature is so conventionally well known that it is not necessary to particularly provide any
example thereof, and does not make a contribution over the prior art. Thus the technical feature cannot be considered
a special technical feature. Apart from this feature, there are not the same or corresponding special technical features
between these inventions.

Furthermore, claims 12-33 (regarding claims 26-33, the part that directly or indirectly cites claim 12) do not
depend from claim 1. In addition, claims 12-33 (regarding claims 26-33, the part that directly or indirectly cites claim
12) are not substantially identical to or similarly closely related to any of the claims classified as invention 1.

Accordingly claims 12-33 (regarding claims 26-33, the part that directly or indirectly cites claim 12) cannot be
identified as invention 1.

Meanwhile, claims 12-33 (regarding claims 26-33, the part that directly or indirectly cites claim 12) have the special
technical feature of
"a variable magnification optical system having: a first lens group having a positive refractive power; a second lens
group having a negative refractive power; an intermediate group having at least one lens group and having a positive
refractive power; a focusing lens group having a negative refractive power; and a rear group having at least one lens
group, the groups being arranged in order from the object side along an optical axis,
wherein when magnification is changed, the distance between lens groups adjacent to each other is changed,
the focusing lens group moves along the optical axis during focusing, and
the following conditional expression is satisfied:
0.30 < (-£2)/fMt < 0.80; and
0.01 < Bfw/ftw < 0.95
where f2: the focal length of the second lens group,
fMt: the focal length of the intermediate group in a telephoto end state;
Bfw: the back focal length of the variable magnification optical system in a wide angle end state, and
fw: the focal length of the variable magnification optical system in the wide angle end state";
thus these claims are classified as invention 2.

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

1. D 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. D 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. D 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 D 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.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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