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(57) Abstract: This variable magnification optical system (ZL) has, in order from the object side, a first lens group (G1)
having a positive refractive power, a second lens group (G2) having a negative refractive power, a third lens group (G3)
having a positive refractive power, a fourth lens group (G4) having a positive refractive power, and a rear lens group
(GR), wherein the intervals between adjacent lens groups change when changing the magnification, the rear lens group
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(GR) has a focusing lens group which moves during focusing, and the optical system satisfies the following conditional
expressions. 0.80<f1/f4<5.10 and 1.20<f4/fw<6.80, where f1 is the focal length of the first lens group (G1), f4 is the focal
length of the fourth lens group (G4), and fw is the focal length of the variable magnification optical system (ZL) in the
wide-angle end state.
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. FOBFNE2ETIEILVABGIE. FEOBRFNEETZHELL VX
BHG4E, FOBITNEETEIES LV XHBGEE, FORERFTNEETDEH
6LYXEGOEE, BOREMNEETZIETL VIXHGT EMLBRIND
o AR (W) HNOEEWRE (T) IKEBTIE. F1~H7L X
BG1~G7HEhThEADRETRTAAICHEEL. BYESIE&L VX
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[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

BEOBREHIEILT S, EELVXEHEGE &, EO6LVAEEG6BE, BT LY
ZEGT ENLRDBL Y BT, #BiGL Y XEGRICHYE L. 2KELTA
DEFNEBLTWDS,

FB1LYXEGTIE, WEANSIEICHAL., BARICOEER T8 X
ZZAAZRL VXL EPERAICOEZAIFZEAZZIAIL VXL 1 2L
DEAELYXE, DFRICOEEBIFALZEXZAARLYZAL13EMS
BRINS, BAZZAALYALT1E, F11LYXICEYTS, EX
ZAAZRL VXL 21 B12LVXICEET 5,

FB2LYXEG 2%, MEANSIEICIHEAL., BARICOEE AT -8 X
ZABALVZXL21E AMBROGLYXL22E, AOAMKOEL v
AL23 &, YHEAICMEAEZMITEZEXZZAXL Y XL 24 &N LBRS
N3, BAZZAAZAL YL 21, WFEAOL Y ZEHAFEKRETH 2,

BILVXEG 3, MAEAISIRICHATL., MOBKROEL VXL 31
E. AOBROEL Y IL 3 2ENLEBRIND, AORKRY SiE. £3 LV
AEHG3OYMAABEREICEIT O N, EEORE, B3L VY IBEHG3 L EHICK
Bd3, ELYZAL3 1. HFERAOL Y XEHIFKETH S,

BALYVXEGAIE, MEAICOEEZATAEBXAZRAAZALYILA1 &
BORDOEL Y XALA2EDEESEL VY ADLEHRINDS,

BE LV XEGH I, MARAILIRICIEAZ. MEAICMEZBITZ8 X
Z2AARLYZALS1E&, AOBROEL VXL 5 2ENSERIND,

BOLVXEGOIE., MAERICMEAZMAIFALEAZZIAXLYXL61H
SERIND, EXZRAAALYZXL61IE, HADOL Y XEHIERETH
%,

BTLYXEGTIE, WEANSIEICIEA L., BARNICMIE% [ 72 IE X
ZRARLVXLT 1 & BMBROAL VXL 7 2 &, HHERANICTHE% M
FEBAZRAZALYZXLT 3EDLERIND, BLYXLT 2 ¥WiF
BloL vy XEAFKETHD, FTLVIBEGTOBRAIC, &E | PEEX
na,
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[0107] AEfEAITIE. BEL VY XEGEEEL VY XEHGE EAEFNTNMHILIC
MERABEIS B2 Z &ICL Y, REREYAHD SIREREYAE (EREMEDL
SEMREEREMIE) ~DOEENTONhE, Tabb, EE LV IXEGER, 5B
1OEEL Y XBHICEY L. BF6LVYXEGOIE. BF208KL V XEHITK
175,

[0108] LIFOFR2IC. B2RBHICHRIEBNRZROETOEEBISS,

[0109] (&2)

[£AFFE ]
ZiEth 2.74
f R w=-346.533

w M T
f 24,8 50.0 67.9
FNO 2,92 2,92 2,92
2w 85, 08 45, 32 33.84
Yma x 21,60 21,60 21.60
TL 139. 96 156. 15 168. 00
BF 11.76 26.07 29, 33
[L Y X&)
HES R D nd v d
miAmE 0o
1 282, 3733 2.500 1. 84666 23.80
2 123. 2365 5. 647 1.77250 49, 62
3 1180.1775 0.200
4 59, 2907 4,310 1.81600 46. 59
5 98. 9987 D5 (%)
6% 205. 3191 2,000 1.74389 49, 53
19. 2200 9.185

8 -74.7032 1.300 1. 83481 42.73
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13
14
15%
16
17
18
19
20
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28
29
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64.
41,
-72.
-26.
=52,

84.
073.
42,
143.

113.

120,
. 8923
. 4253

[FERET —% ]

BO6MmE

3697
9771
0408
6709
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(o0

6431
6051
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L9775
. 9860
. 9247
. 9603
. 8529

2572

L1120

6162

. 3446
. 3409
L0715
. 1150
. 7553

(o0

26

0.324
5.683
4,071
1.300

D13 (AI%)
1.500
3.039
0.200
5,438

D18 (%)
1.300
9,090

D21 (AI%)
1.200
0.955

5. 800

D25 (AI%)
3.500

D27 (%)
3.215
0.200
1.500
6.683
1.400

BF

. 18472

. 60300

. 58913

.59319

. 73800
. 49782

. 73800

. 59349

. 74389

. 94595

. 85108

. 69680
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25,

65.

61.

67.

32.
82.

32.

66.

49,

40.

55,

64

44
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90

33
57

33

99

53

.98

12

52

(#&Y S)
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£ =1.0000, Ad=4, 34838E-06, A6=-2. 30274E-09
A8=1.34342E-12, A10=2, 08876E-15, A12=0. 00000E+00
H156M|

k=1.0000, Ad=-4, 08736E-06, A6=2, 82731E-09
A8=-1.71368E-11, A10=2, 81580E-14, A12=0. 00000E+00
B/2T7ME

£ =1.0000, A4=9, 77330E-06, A6=-1. 31611E-08
A8=7.02329E-11, A10=-1, 28887E-13, A12=0. 00000E+00
B30mE

k£ =1.0000, Ad=-3, 68898E-06, A6=-1. 92901E-08

A8=3. 36794E-11, A10=-8. 19805E-14, A12=0. 00000E+00
[LY X7 —%]

B YA LR EERE

G1 1 133,226
G2 6 23,579
G3 14 40. 561
G4 19 115. 254
G5 22 113,536
G6 26 115, 868
G7 28 -42,726
[(TZERT—%]
W M T W M T

‘iz MEMRE MR OEEEE ORREE TERREE
D5 2.000  18.194  30.046 2.000  18.194  30.046
D13 21.479 6.645 2.000  21.479 6.645 2.000
D18 9.801 4.462 1.500 9.801 4.462 1.500
D21 5.195  13.414  18.760 4,220 12.328  17.590

D25 2.295 3.824 2.737 2.742 4,222 2.950
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[0110]

[0111]

D27 5.890 2.000 2.087 6.417 2.689 3. 043
[RHR xS E]

ZHX (1) f1,/f4=1.156

&R (2) f4,/fw=4.657

&R (3) f3,/f4=0.352

&R (4) dP1f1=0.061

&R (5) | fFF|/ft=1.706

ZHR (6) nN,/ nP=1.160

&R (7)) vN/yvP=0.392

&4 (8) f1,/| fRw| =0.384

X (9) 2ww=85.08
&R (10) BFw,/fw=0.475
=R (11) (rR2+rR1) / (rR2—rR1) =4,389

5 (A) . &5 (B) . 8&UHE5 (C) EFhETNh., FE2EmHICIR
PE[BHERDEARIAE. FEERERRE ZRREICS T 2 ERER
BEROENENTHS, M6 (A) . M6 (B) . 8LUHE6 (C) &F%

EIARRICH T RS EROENERTH D, FFENEMLY, B2=E
FEONC R D EEIFERIE. RAWREL OERMARICHL > TENEZR
FICHELBNEGREREZBLTEY., ISIEEMEERICEENLE
BMEZBE L TWS &N D,

(%8 3 =hefl)

BIEMBANUCOWT, H7~HOBLTRIZAWVWTEHRRAT S, B7 I,
BIRMAICRIEBNEZROL V XBXETIHTH S, H3EROICH
DEBHFERZL (3) . MAERAIDSIRICHEAL., EOREFTNEETHE
1LY XBEG1IE, BORBFNEZETZHE2L VXFEGCG2E, BOKRY S&
 EQOREIN%EBITZIEILVIEHGC3I E,. EOEFTHEETSHEL4L VX
BG4e, FEORFNEEITZES LV XEGE &, EORBRIFTNEZETZE



WO 2020/136744 29 PCT/JP2018/047776

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

6LYAEGEE, BORHNEETIHET LV XEGT EALERIND
o RAIIREE (W) HOERIRRE (T) IKCEBTIE £1~B7L VX
BHG1~G7AZNENHNT ORENTRIARAICEEHL,. BUYESIRXL VX
BOBRHIZELT S, BEE5LVAEGE &, E6LVYIBG6E, HTLY
ZEGT ENLRDBL Y BT, #BiGL Y XEGRICHYE L. 2KELTA
DEFNEBLTWDS,

FB1LYXEGTIE, WEANSIEICHAL., BARICOEER T8 X
ZZAZALYXL T EBOPBROEL Y XL 1 2EOBEELYXE, ¥
FEANCNEEBEIT/ZEAZRAARAL Y XL 1 3EILEBHRINDE, BAZR
AZXLYZXLT 1 B11LUXCEETS, ELVYXL T2 812
LY XICEET %,

FB2LYXEG 2%, MEANSIEICIHEAL., BARICOEE AT -8 X
ZABALVZXL21E AMBROGLYXL22E, AOAMKOEL v
AL23 & MAFANICMEAEAITEBAZRAZAL Y XL 24 EHLBRE
N3, BAZZAAZAL YL 21, WFEAOL Y ZEHAFEKRETH 2,

EBILYXEG3IE, WEANSIEICIEA L., BARICAE % A 72 IE X
Z2AARLYIL3T1E, AOBMROEL VXL 3 2ENSERIND, B
O#RY Sid. B3 L v XEG 3 OMERALREEICERIT Sh, BEOR. $£3 L
VABEHGIEEHIIRET D, EXZRAARL VAL I 1iE, ¥WiEfloL >
ZEHIEBRETH B,

BALVZEGAIE, DHRAICOEEZMITZEAZZIARLVYZLE 1 E
BORDOEL Y XALA2EDEESEL VY ADLEHRINDS,

BE LV XEGH I, MARAILIRICIEAZ. MEAICMEZBITZ8 X
ZRAZALVZXLE 1 & BOMROEL Y XL 2EMSBHRIND,

BOLVXEGOIE., MAERICMEAZMAIFALEAZZIAXLYXL61H
SERIND, EXZRAAALYZXL61IE, HADOL Y XEHIERETH
%,

BTLYXEGTIE, WEANSIEICHAL., BERICOEE AT & X
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ZRARALVXLT 1 & MAAICMEEZAITAEEX=XAZRL VXL T2
S MERANICMEZRIFZBAZZAARAL VAL 7 3 ENSERINS, &
AXZZAHAL VXL T3, EROL Y ZEHERETHZ, BTL VX
BG7o®AIIC. &@E | APEREINS,

[0119] AZEfEAITIE. BEL VY XEGEEEL VY XEHGOE &2 EFNTNMILIC
MERABEIS B2 Z &ICL Y, REREYAHD SIREREYAE (EREMEDL
SEMREEREMIE) ~DOEENTONhE, Tabb, EE LV IXEGER, 5B
1OEEL Y XBHICEY L. BF6LVYXEGOIE. BF208KL V XEHITK
175,

[0120] LUITFOR3IC. BIRBHUCHRIEZNRZROETOEEBISS,

[0121] (%&3)

[£AFFE ]
ZfEth 3.33
f Rw=-219.096

w M T
f 24,8 50.0 82.5
FNO 2,92 2,92 2,92
2w 85.12 45, 44 28,34
Yma x 21,60 21,60 21.60
TL 150. 97 164, 85 185. 45
BF 11.75 21.93 30.78
[L Y X&)
HES R D nd v d
miAmE 0o
1 454,1335 2.500 1.94594 17,98
2 158. 8346 5.629 1.81600 46. 59
3 -1850. 8518 0.200
4 62,5732 5.149 1.81600 46. 59
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5 111
6% 143
7 20
8 -48
9 156
10 65.
11 -42,
12 -26.
13 -61.
14

15% 46.
16 79.
17 56.
18 -69.
19 78.
20 26.
21 -58.
22 -29.
23 -53.
24 64.
25 -36.
26 -486.
27% =77
28 208.
29 40,
30 -103.
31 -35.
32% -19.

. 4228
. 7538
. 1321
. 3009
. 4679

6396
2522
3896
8795

9137
9069
4482
0474
4165
6178
5857
0948
3089
8393
2810
6338

. 9833

9420
1016
6980
7067
6292

31

D5 (AI%)
2.000
9.695
2.346
0.200
6. 565
2.354
1.200
D13 (AI%)
1.500
2.985
0.200
6.543
D18 (%)
1.300
9,263
D21 (AI%)
1.200
2.957
6.500
D25 (AI%)
2.667
D27 (%)
1.200
3.903
6.199
3.104
1.500

1.

1

1.

1

1

1

81600

. 88300

. 80518

. 69680

81600

. 49782

. 90366
.59319

. 80100

. 48749

. 58887

. 90366

. 84666

. 81600

PCT/JP2018/047776

46.

40.

25,

55,

46.

82.

31.
67.

34,

70.

61.

31.

23.

46.

59

66

45

52

59

57

27
90

92

32

13

27

80
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(#&Y S)
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33
&RE
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-40. 5502 BF

(o0

[FERET —% ]

g2

6|

Kk =1.0000, Ad=4, 25283E-06, A6=-2, 28156E-09

A8=-7.12258E-14, A10=7. 16065E-15, A12=0. 00000E+00

g2

15M@|

k=1,0000, Ad=-3, 75837E-06, A6=9. 56813E-10

A8=-1.31531E-12, A10=1, 97978E-16, A12=0. 00000E+00

g2

27m

k=1.0000, Ad4=1,09037E-05, A6=-5, 09501E-11

A8=-1.76649E-12, A10=1, 58609E-14, A12=0. 00000E+00

g2

3 2@

k=1,0000,A4=1,01091E-05, A6=1. 61408E-08

A8=3.76726E-12, A10=1. 25182E-13, A12=0. 00000E+00
[LYXEET—%]
SETE

B
Gl
G2
G3
G4
G5
G6
67

1

6
14
19
22
26
28

[(TZEFERT—4 ]

D5

W

HER=

2.000

£ R ERRE
130. 092
~23. 049
44,414
100. 000
98. 812
157. 320
-42,703

M T W M
‘o= MEMRE OEREE OEEREE
21.323  36.906 2.000  21.323

AT ER R
36. 906
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[0122]

[0123]

D13 25. 662 7.746 2.000 25. 662 7.746 2.000
D18 9.597 5.312 1.500 9.597 5.312 1.500
D21 6.192 11. 864 21.415 5.303 10. 833 20.070
D25 2.000 3.105 2.000 2.411 3.415 2.346
D27 4.901 4,716 2.000 5.379 5.438 2.999
[RHR xS E]

ZHRX (1) f1,/f4=1.301

&R (2) 4,/ fw=4.040

&R (3) f3,/f4=0444

&M (4) dP1,/f1=0.062

&R (5) | fFF |/ ft=1,907

ZHERX () nN/ nP=1,19

&R (7) v N,/ v P=0.461

&4 (8) f1,/| fRw | =0.5%

X (9) 2ww=85.12
&R (10) BFw,/ fw=0.475
ZER (11) (rR2+rR1) / (rR2—rR1) =2.877

B8 (A). M8 (A). BLUHS8 (C) E*NnTNh. FEIXMAITHR
DEBHZRDLABARE, PEERERAR. ERIRAEICE T 2 ERE
BEROENENTHS, M9 (A) . M9 (B) . 8LUHEI9 (C) &%
hEh, E3XEEOICKRIEBHAERDLAMIAE. PEEERHRE. £
EIMREICH T HIAEHSERNOBRNERTHD, JFNEHLY, F3IX
FEGIC R D EEAERIE. AARREN SERIBREICD > THNELR
FICHE LB EGRIUEEE L THY., ISICEHRRAERBICEEBNLE
BiLEEEB L TWE Z &M hh B,

(%5 4 =)
BAERHIICOWVWT, 1 0~H128LU%K4ZHWVWTEHRPT %, ®1
Old. BAEBHIKRIEBAZZRDOL VB ETRTHTH S, FH4EHE
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[0124]

[0125]

[0126]

[0127]

[0128]

BURBZEBHAERZL (4) 1. MERADSIRICTEAZ. EQRERNEE
T2FEI1ILVAHGI & BOEFNEETZHE2L VG2 &, BORK
YS&, FORIFNEBETEZEILVABG3I &, ENBIFHEETEHE4
LY XBGA s, EORINNEETZES LV IXEGE &, ADERNEE
TEHHEOLVAHEGO ENLERING, LhAIRKRE (W) »SEEHIAGE
(T) KERTZHE. BE1~FO6LVABEG1I~G6rERLZTNET1 0DK
FICRIAEICBEL. BMYSSIEL Y XBOBRIAZELLT S, £5L VX
BEGH &, BOLVYXHEGOEENLAZL Y XEIE., #BitL v XBGRICEK
L. 2RELTEDEFRAEZELTWS,

FB1LYXEGTIE, WEANSIEICHAL., BARICOEER T8 X
ZZAAZRL VXL EPERAICOEZAIFZEAZZIAIL VXL 1 2L
OESELYXE, PHEAUICOEEEIFEZEXZZARALYZXL 13 &ML
BEINE, BXZZAXALYXL T 1, E1 1LY XICESET 3, EX
ZAAZRL VXL 21 B12LVXICEET 5,

FB2LYXEG 2%, MEANSIEICIHEAL., BARICOEE AT -8 X
ZABALVZXL21E AMBROGLYXL22E, AOAMKOEL v
AL23 & MAFANICMEAEAITEBAZRAZAL Y XL 24 EHLBRE
N3, BAZZAAZAL YL 21, WFEAOL Y ZEHAFEKRETH 2,

EBILYXEG3IE, WEANSIEICIEA L., BARICAE % A 72 IE X
Z2AARLYIL3T1E, AOBMROEL VXL 3 2ENSERIND, B
O#RY Sid. B3 L v XEG 3 OMERALREEICERIT Sh, BEOR. $£3 L
VABEHGIEEHIIRET D, EXZRAARL VAL I 1iE, ¥WiEfloL >
ZEHIEBRETH B,

BALVZEGAIE, DHRAICOEEZMITZEAZZIARLVYZLE 1 E
BORDOEL Y XALA2EDEESEL VY ADLEHRINDS,

BE LV XEGH I, MARAILIRICIEAZ. MEAICMEZBITZ8 X
Z2AARLYZXLS1E, AOMROEL VXL 5 2 &, YEAICHUEE M
FEEXAZAAALVZALE 3 ENLEHRIND, EXZAARAL VAL
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3iF. BADOL Y XEHFERETH %,

[0129] #6L Y XEG6 k. WEANSIBICIEA ., WIERANICME% @ 7 E £
ZRAZRL VXL 61 & BHROAL VXL 6 2 &, HHEAICTHE% M
FEEAZAAZAL VAL B3 ENLEHRINDS, ALY XL 6 21F, Mk
BloL Y XEHNFERETHD, H6 LY XBG6DKRAIC. &E | HEES
na,

[0130] ARMEHITIE. BE5 LY XHEGE 2 WEAABEHIEZ &ICLY., &EE
BEA D OIREEREYI A (BIREWIADL SHBRERME) ~OEENTTHbNI S
o Thbht, BEELVIEGEIE. AEL Y IBCEYT 5,

[0131] LUITFORAIC. B4ERBOAICHRIEBNRZROETOEEBISS,

[0132] (%k4)

[£AFFE ]
gtk 2.75
f R w=-356. 649

w M T
f 24,7 50.0 67.9
FNO 2,92 2,92 2,92
2w 85, 08 45, 26 33.84
Yma x 21,60 21,60 21.60
TL 139. 95 154, 92 168. 36
BF 11.75 26,42 30. 21
[L Y X&)
HES R D nd v d
miAmE 0o
1 500. 0000 2.500 1. 84666 23.80
2 128. 5654 5.629 1.77250 49, 62
3 1528, 3565 0.200
4 51, 0685 4,893 1.81600 46. 59
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15%
16
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30%

84.
150.

93.
731.
45,
-126.

5957
2756

.5218
. 5990
. 8663
LT
.3119
. 4625
L4747

5557
3943
8800
9127

. 2400
. 3782
. 7685
. 6692
. 4644
. 3346
. 1046
. 5585
. 8456
. 0521
. 3238
. 8101
AT
. 4692

36

D5 (AI%)
2.000
9,332
1.300
0.377
5. 665
4,463
1.300
D13 (AI%)
1.500
2.758
0.200
5,212
D18 (%)
1.300
8.742
D21 (AI%)
1.200
0.200
5. 800
4, 444
3.326
D27 (%)
2.929
0.200
1.500
6.329
1.400

. 74389

. 83481

. 18472

. 60300

. 58913

.59319

. 73800
. 49782

. 73800

. 59349

. 74389

. 94594

. 85108

. 69680

PCT/JP2018/047776

49,

42,

25,

65.

61.
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82.
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53

73

64

44
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33

&M

-42,7921 BF

(o0

[FERET —% ]

BO6MmE

37 PCT/JP2018/047776

k=1.0000, Ad=4, 65692E-06, A6=-1, 64542E-09

A8=3. 72186E-13, A10=4, 82369E-15, A12=0. 00000E+00

H156M|

Kk =1,0000, Ad=-3. 70657E-06, A6=3. 18672E-09

A8=-1.82835E-11, A10=3. 59863E-14, A12=0. 00000E+00

B/2T7ME

Kk =1,0000, Ad=1, 13375E-05, A6=-1, 49475E-08

A8=6.38011E-11, A10=-1.10074E-13, A12=0. 00000E+00

£30m

k=1.0000, Ad=-5, 84233E-06, A6=-2. 49185E-08

A8=2. 26680E-11, A10=-7, 54165E~14, A12=0. 00000E+00
[LYXEET—%]

B
Gl
G2
G3
G4
G5
G6

SETE
1
6
14
19
22
28

[(TZEFERT—4 ]

D5
D13

W
BIR=
2,000
20. 342

R REERE
136. 259
~23. 493
44, 223
90. 807
53.777
-40. 364

M
HER=
16. 966

6. 266

T W M
H|IRE  JTEREE oEERE
30.403 2.000 16. 966

2.000 20. 342 6. 266

AT ER R
30.403
2.000
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[0133]

[0134]

D18 10. 475 3.778 2.048  10.475 3.778 2.048
D21 4,711 14,758  17.000 4.046 13,957  16.055
D27 5.973 2.030 2,000 6.639 2.831 2.945
(&M d InvE]

ZHEX (1) f1,/f4=1.50

&R (2) f4,/fw=3.669

& (3) f3/f4=0.487

& (4) dP1,/f1=0.060

&mx (5) | fF | /ft=0792

ZHR (6) nN,/ nP=1.160

&R (7) vN/ v P=0.392

&M (8) f1/| fRw| =0.382

X (9) 2ww=85.08
&4 (10) BFw,/fw=0.475
ZHEX (11)  (rR24+rR1) / (rR2—rR1) =3.941

B11 (A). ®11 (B). B&LUBE11 (C) EEhEFh, F4Ekk
BUCRZDEBHAEROLARIARE. FEERERRE ZRIEREBICSTS

PEREIARE, EEWARBICH T 2IEEMESREOENENTH S, SHNEH
&Y. BAREHICMRDEBHERIE. EAWRKEN SEEMARICHL
THNEZEZRFICHELBNLEGERZEAL THY. T LIOOERERE
ICHEBNREGUEREZAEL TWE I & DD D,

(%8 5 E=hefl)

BEESEmRAICOVWT, 1 3~M158LUKR5ZAVWTEHRRAT S, K1
3. BOEREMICHREIEBAFZEROL Y XM ETRTHTH D, H5ENE
PHCRDEEHFRZL (5) . MEAHLLIRICIEATL, EQEFNEZR
T2RILVVAEGI & BOEFNEEITZH2LXBHGC2 &, HOK
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[0135]

[0136]

[0137]

[0138]

[0139]

YS&, FORIFNEBETEZEILVABG3I &, ENBIFHEETEHE4
LY ZXBGA s, BORENNEETZIES LV IXEGE &, EORERNEE
TEHHEOLVAHEGO ENLERING, LhAIRKRE (W) »SEEHIAGE

(T) IKERTZE. BH1~FO6LVABEGI~G6rERLZTIE1 30K
FICRIAEICBEL. BMYSSIEL Y XBOBRIAZELLT S, £5L VX
BEGH &, BOLVYXHEGOEENLAZL Y XEIE., #BitL v XBGRICEK
L. 2RELTEDEFRAEZELTWS,

FB1LYXEGTIE, WEANSIEICHAL., BARICOEER T8 X
ZZAARAL VXL T 1T EMEBIROEL VXL 1 2EDEEELYXE, W
FEANCNEEBEIT/ZEAZRAARAL Y XL 1 3EILEBHRINDE, BAZR
AZXLYZXLT 1 B11LUXCEETS, ELVYXL T2 812
LY XICEET %,

FB2LYXEG 2%, MEANSIEICIHEAL., BARICOEE AT -8 X
ZZAAZRL VXL 21 & AMBROBL XL 22 &, PHEAICOEZH
[FREXZZAARAL VXL 23 &, MARAICMEZRIFTEZEBXZIAARL Y
AL24EDOERIND, BXAZRAZALYXL21iE, YMEfloL v X
EAHEKETH 3,

EBILYXEG3IE, WEANSIEICIEA L., BARICAE % A 72 IE X
ZRAZALVZXL3 1 & BOBROEL Y XL 3 2EMSEBRIND, H
O#RY Sid. B3 L v XEG 3 OMERALREEICERIT Sh, BEOR. $£3 L
VABEHGIEEHIIRET D, EXZRAARL VAL I 1iE, ¥WiEfloL >
ZEHIEBRETH B,

BALYIEGAIE. MEFRANSIEICIEAR., MOMROEL VXL 41
&, MUBIROBL Y XL 42 EEMOMIRDEL VXL 43 EDEEEL Y
&, MOUBRODEL VXL 44 EDLERINE, ELYXL4A 1K ¥
HERIOL Y XEAFEKRETHS, ELVXL441E, KAIOL > XEHIER
HTHD,

EOLYXEGS I, MR SIEICIEA L., PARNICIVIE % [ 72 IE X



WO 2020/136744 40 PCT/JP2018/047776

—RAAALVZALE 1 &, @BMEBROABL XL 2 &, AMBROEL YV
ALE53ENBERIND, BL VXL 5 3. WEAOL Y XEAFERE
TH 5,

[0140] ZH6LYXEGOE6IE. MOPMROEL VXL 6 11MLEKRINS, F6L
Y XEGeDFMAIC, &E | NMEEEIN D,

[0141] AEHEHITIE. B LV ABGEAKE | AINBEISHZZ&ICLY., &
PEEEMI A D SIL BRI A (BIRZEWE D S BIREEREME) ~DEENTThh
%, §labhb, EELVIABEGSEIE. 6L VY XBEICEYT 5,

[0142] LITORSIC. BEEEBBICKRIEENZROFETOESEBIT S,

[0143] (5&5)

[£EET]
ZfEy 2,75
f R w =-45, 339
w M T
f 24.7 50. 0 67.9
FNO 2.92 2.92 2.92
2 w 85.16 45, 24 34.12
Yma x 21,60 21,60 21,60
TL 134,73 154, 61 169. 45
BF 13.56 26. 94 34,84
[L > X&)
mES R D nd v d
IR 00
1 10957. 4900 2.500 1. 84666 23.80
2 273, 2507 3.923 1.59319 67.90
3 -4164. 8091 0.200
4 97.8909 5. 850 1.81600 46.59
5 1686. 5488 D5 (AI%)
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2.000
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5.028
4,217
1.200
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1.500
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1.288
3.503
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1.200
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D25 (AI%)
2.912
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D31 (A%)
4,819
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1.

1.
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&R o0

[FEskmEmT—% ]

BOm

k=1.0000, Ad= 5.57412E-06, A6=-5.71627E-09

A8=9. 08385E-12, A10=-4. 74214E-15, A12=0. 00000E+00
$£15m|

x=1.0000, Ad=-5. 90450E-06, A6=3. 98445E-09
A8=-4.29920E-11, A10=9. 10161E-14, A12=0. 00000E+00
£19m|

k=1.0000, Ad=-5.71112E-06, A6=-6. 16170E-10
A8=2.42198E-11, A10=-5. 71940E-14, A12=0. 00000E+00
£25M

x=1.0000, Ad=2. 37352E-06, A6=-6. 63258E-09
A8=-2.39696E-11, A10=1, 99908E-14, A12=0. 00000E+00
B30@m

k=1.0000, Ad=-6. 17314E-06, A6=-3. 26346E-08
A8=1.32620E-10, A10=-6. 33629E-13, A12=0, 00000E+00
[LYXEET—%]

B SETE R REERE

G1 1 139,410
G2 6 -23.353
G3 14 51.116
G4 19 31. 271
G5 26 24,892
G6 32 70.741
[(TZERT—%]
W M T W M T

HERE ERE ERE  oiERE  GiERE GiER
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[0144]

[0145]

D5 2.000 21.443 31.758 2.000 21.443 31.758
D13 19. 908 6.376 2.000 19. 908 6.376 2.000
D18 9.100 3.184 2.000 9.100 3.184 2.000
D25 3.162 2.189 2.000 3. 569 2.602 2.454
D31 3.023 10. 499 12. 881 2.616 10. 087 12. 426
[RHR xS E]

&R (1) f1,/f4=4.458

ZHR (2) f4,/fw=1.263

&R (3) f3,/f4=1.635

&M (4) dP1,/f1=0.046

&4 (5) | fF |/ ft=0.367

&R (6) nN/ nP=1238

&R (7) v N/ vy P=0300

&4 (8) f1 /| fRw | =3.075

X (9) 2ww=85.16
& (10) BFw,/ fw=0.548
&R (12) (rR2+rR1) / (rR2—rR1) =0.628
K14 (A). ®M14 (B) ., 8LUHE14 (C) IFENTh., BEL5E
PR ZEBEAFZROLARAE. PHEERERRE EEHREICSITS
EIRZEEROENERNTHS, 15 (A) . B15 (B) . BLUH1
5 (C) BENhETNh, FEEBAICHRIEBHAFZROLAMRE,. PEER
BEREIA RS, ERIMREBICH T 2 EEHSEROBENERNTH S, FHENEN
Y, B5EBBICHEDIEEAERIE. LKAHREN SERHREICHE S
THENELZRFICHE LBNBBRIEEEZELTHY., I SILAHEHEER
ICHEBNIBGRMEEEBLTWE I & hh D,

(% 6 EHEHI)
BOERHICOWVWT, M1 6~K18BLUFRO6EHWTEHRAT S, K1
613, BOEEHICRIEB/BHAERDL VY IAEKETTHTHS, 5FH6EHE
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[0146]

[0147]

[0148]

[0149]

BICRBDERBAFERZL (6) & BEAUHNSIRICHEAL, EQOREFTHEE
T5F1LVXEGTE, AOBFHEZETZIHE2 L AFEG2 L. AOR
YS&, EORIFTNEEIIEILVIXEGCI &, FEOEIFTNEEITHE4
LY XG4 &, BORBTANZET2ELS LV XBFEGE &, EQORETAN%ZE
THHOLVAEGCOE, EQBFNEETEHET LV XBHGT EHLIEK
Ihd, LAWKE (W) MoERmRE (T) IKEBTZR. £1~57
LY ZXBEGT1~G7HAZENETIhE1 6 DKENTRI AEICEE L, BYED
LY XBEOBERHIEILYT S, ES5LVAEEGE &, E6LVXEHGB &,
BILYIABEGT ENLADL Y XBHE, BEL Y XBEGRIKE L. 24
ELTEDOEFRNEZBLTWS,

FB1LYXEGTIE, WEANSIEICHAL., BARICOEER T8 X
ZZAAZRL VXL EPERAICOEZAIFZEAZZIAIL VXL 1 2L
DESELYXE, DFRICOEEBIFLZEXZZAARL Y XL 13 EMS
BHRIh2, BXAZZAZALYXL11iE S11LYXICEZE TS, EX
ZAAZRL VXL 21 B12LVXICEET 5,

FB2LYXEG 2%, MEANSIEICIHEAL., BARICOEE AT -8 X
ZZAAZRL VXL 21 & AMBROBL XL 22 &, PHEAICOEZH
[FREXZZAARAL VXL 23 &, MARAICMEZRIFTEZEBXZIAARL Y
AL24EDOERIND, BXAZRAZALYXL21iE, YMEfloL v X
EMNF KA TH D,

EBILYXEG3IE, WEANSIEICIEA L., BARICAE % A 72 IE X
Z2AARLYIL3T1E, AOBMROEL VXL 3 2ENSERIND, B
O#%Y Sid. B3 LY XBG 3 OMFERALEREICEIT Sh. BIEORE, £3 L
VABEHGIEEHIIRET D, EXZRAARL VAL I 1iE, ¥WiEfloL >
AEAFEIKE TH 5,

FALYZAEGAE, WERNSIRICHAR., BOMROEL VXL 41
&, MUBIROBL Y XL 42 EEMOMIRDEL VXL 43 EDEEEL Y
&, MOUBRODEL VXL 44 EDLERINE, ELYXL4A 1K ¥
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EOL Yy ZEMNERETH S, ELXL441F, HREADL Y XEHAFEBK
HTHD,

[0150] #5501 XG5 L. WEANSIBICIEA ., YWIEANICME % @ 7 E £
—RAAALVZALE 1 &, @BMEBROABL XL 2 &, AMBROEL YV
ALE53ENBERIND, BL VXL 5 3. WEAOL Y XEAFERE
TH 5,

[01561] 26 LV XEG6IF. MARICOEZMAIFLZEAZZAXL VXL 6 1H
SERIN 3,

[0152] HE7LVXEGT7E. WOMRKOEL VY XL 7 1 hLEKRINS, £7 L
VZAHEGTOBANC, &E | NMEREINDS,

[0153] AEHEHITIE. B5L VY XBEGESAGE | AIANBEIIEZ I EICLY., E
PEEEMI A D SIL BRI A (BIRZEWE D S BIREEREME) ~DEENTThh
%, §labhb, EELVIABEGSEIE. 6L VY XBEICEYT 5,

[0154] LITOXRGIC, FO6EBAICKRIEENZROFETOESEBITS,

[0155] (& 6)

[&{&FT]

EfE 2.74

f R w=-40, 687

w M T
f 24,8 50.0 67.9

FNO 2,96 2.98 2.99

2w 85, 16 45, 20 34,12
Yma x 21,60 21,60 21.60

TL 138. 57 158,72 174, 45

BF 13.13 25,93 34,76
[L Y X&)

HES R D nd v d

Yk oo
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29
30%
31
32
33
34
35
&RE

31.1763
-91. 4544
81. 4249
57. 0897
69. 0085
73.7084
-314. 5384

(o0

[FERET —% ]

BO6MmE

47

6. 060

1.300 1. 95150
D31 (ATZ)

2. 149 1.80518
D33 (A%)

4.702 1. 64000
BF

Kk =1.0000, Ad=4, 89442E-06, A6=-5, 03173E-09

A8=9. 04508E-12, A10=-5, 83062E-15, A12=0. 00000E+00
H156M|

Kk =1,0000, Ad=-5, 12384E-06, A6=3. 61548E-09

A8=-3.66003E-11, A10=7.76731E-14, A12=0. 00000E+00
£19M|

k£ =1.0000, Ad=-5, 21485E-06, A6=-8. 93869E-10

A8=2. 28848E-11, A10=-5. 34780E-14, A12=0. 00000E+00
H/26M

k£ =1.0000, Ad=3. 45860E-06, A6=-6. 25344E-09

A8=-1.37950E-11, A10=2, 51017E-14, A12=0. 00000E+00
B30mE

k=1.0000, Ad=-6, 74203E-06, A6=-2. 42770E-08

A8= 5. 92492E-11, A10=-3. 49332E-13, A12=0. 00000E+00

[LY X7 —%]
YA LR EERE

B
G1
G2

1 152, 425
6 -24. 007

PCT/JP2018/047776

29. 83

25.45

60.19
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G3 14 52. 775
G4 19 30. 001
G5 26 -24.147
G6 32 379. 967
G7 34 93.748
[(TZEFERT—4 ]
W M T W M T

HERE ERE ERE  oiERE  GiERE GiER
D5 2.000 22.083 33.118 2.000 22.083 33.118
D13 20. 464 6.484 2.000 20. 464 6.484 2.000
D18 9.842 3.320 2.000 9.842 3.320 2.000
D25 2.978 2.225 2.053 3.339 2.586 2.447
D31 2.915 10.198 13.200 2.555 9.837 12. 806
D33 1. 000 2.234 1.084 1. 000 2.234 1.084
[RHR xS E]

g (1) f1,/f4=5081

&R (2) f4,/Ffw=1212

&R (3) 3/ F4=1759

& (4) dP1,/F1=0.042

4 (5) | fF |/ ft=0.35

& (6) nN/ nP=1,238

&R (7) v N/ vy P=0300

&M (8) f1/| fRw| =3.746

X (9) 2ww=85.16

& (10) BFw,/ fw=0.530

&R (12) (rR2+rR1) / (rR2—rR1) =0.620
[0156] E17 (A) . B®17 (B). 8&UK17 (C) EENETN., FO6ESE

BUCRZDEBHAEROLARIARE. FEERERRE ZRIEREBICSTS
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[0157]

[0158]

[0159]

ERESEROENELTHD, 18 (A) . M18 (B) . 8LUH1

BEEEIRRE, ERIMRREICH T B AEHAEROENERNTHD, BRNEH
Y. BOEMHICHRDIERNZRIE. LARREN SERIFREICDL
THENELZRFICHE LBNBBRIEEEZELTHY., I SILAHEHEER
ICHEBNIBGRMEEEBLTWE I & hh D,

(88 7 =)

BTERMNICOVWT. 1 9~H21BLUVKRT7 ZHWVWTEHRPET %, ®1
91F. B7EEHICRIEEB/BHAERDL VY AEBKETTHTHS, HT7EHE
BNCRBEBAFERZL (7) & DEAHNSIEICHEAL, EQOREFTHEE
T5F1LVXEGTE, AOBFHEZETZIHE2 L AFEG2 L. AOR
YS&, EORIFTNEEIIEILVIXEGCI &, FEOEIFTNEEITHE4
LY XG4 &, EORBITANZETZHELS LV XBFEGE &, EQOEAN%ZE
TH5HE6LVXEGCGOE, ADBEFNEETZIHET LV XFEGT &N HEK
Ihd, LAWKE (W) MoERmRE (T) IKEBTZR. £1~57
LY ZXBEGT1~G7HAZENTIhE1 QOKHTRI AEICEE L, BYED
LY XBEOBERHIEILYT S, ES5LVAEEGE &, E6LVXEHGB &,
BILYIABEGT ENLADL Y XBHE, BEL Y XBEGRIKE L. 24
ELTEDEFNZEBLTWS,

FB1LYXEGTIE, WEANSIEICHAL., BARICOEER T8 X
ZZAAZRL VXL EPERAICOEZAIFZEAZZIAIL VXL 1 2L
OESELYXE, PHEAUICOEEEIFEZEXZZARALYZXL 13 &ML
BEINE, BXZZAXALYXL T 1, E1 1LY XICESET 3, EX
ZAAZRL VXL 21 B12LVXICEET 5,

FB2LYXEG 2%, MEANSIEICIHEAL., BARICOEE AT -8 X
ZABALVZXL21E AMBROGLYXL22E, AOAMKOEL v
AL23 & MAFANICMEAEAITEBAZRAZAL Y XL 24 EHLBRE
N3, BAZZAAZAL YL 21, WFEAOL Y ZEHAFEKRETH 2,
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[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]
[0167]

EILYXEEG 3L, MERHSSIBICIE AL, PRI TE % B < IE X
ZRAZALVZXL3 1 & BOBROEL Y XL 3 2EMSEBRIND, H
O#RY Sid. B3 L v XEG 3 OMERALREEICERIT Sh, BEOR. $£3 L
VABEHGIEEHIIRET D, EXZRAARL VAL I 1iE, ¥WiEfloL >
ZEAIFIKETH 5,

BALVZEGAIE, DHRAICOEEZMITZEAZZIARLVYZLE 1 E
BORDOEL Y XALA2EDEESEL VY ADLEHRINDS,

BE LV XEGH I, MARAILIRICIEAZ. MEAICMEZBITZ8 X
ZRAZALVZXLE 1 & BOMROEL Y XL 2EMSBHRIND,

BOLVXEGOIE., MAERICMEAZMAIFALEAZZIAXLYXL61H
SERIND, EXZRAAALYZXL61IE, HADOL Y XEHIERETH
%,

BTLYXBEGTIE. DERHSSIBICIE A, PERNICUE % ) < IE X
ZRARLVXLT 1 & BMBROAL VXL 7 2 &, HHERANICTHE% M
FEEXAZAAZAL VXL T IDLHEHRIND, F7 LV XFEGT OFAIC
CBE I PEREING, BLYALT 2, MEAOL Y XEHIERETH
%,

AEREBAITIE, BES LV XBEGLHEEOL VY IBEHGO & TNTNIILIC
MERABEIS B2 Z &ICL Y, REREYAHD SIREREYAE (EREMEDL
SEMREEREMIE) ~DOEENTONhE, Tabb, EE LV IXEGER, 5B
1OEEL Y XBICEY L, F6 LY XBEGOIE. B20EEL Y XBEICHK
175,

LTFORTIC. B7TEEHICHRIEEHAEZEROETOEEERIT S,
(R7)

[£AFFE ]

ZiEth 2.74

f R w=4055, 914
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f 24.8
FNO 2.92
2w 85.10
Yma x 21.60
TL 139. 31
BF 11.75
[L>X#E]
&S R
YA E 0o
1 189. 0188
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3 281.1360
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5 135. 0000
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8 -58. 7660
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20 19,7070 9.700 1.49782 82.57
21 -49, 1811 D21 (AZ)
22 -23.7160 1.200 1.72047 34,71
23 -55. 5303 0.200
24 103. 5406 5. 980 1.59349 67.00
25 -32.7186 D25 (AI%)
26 ~75. 1626 3.736 1.79189 45. 04
27% -39. 1303 D27 (AZ)
28 -44.6016 3.000 1. 94594 17.98
29 -32. 9994 0.201
30% -101. 4301 1.500 1.85207 40.15
31 85. 4850 7.927
32 -25, 8904 1.400 1.58913 61.22
33 -45, 0397 BF
&M 00

[3EEkET— 4]

E6m

Kk =1.0000, Ad4=5,47971E-06, A6=-6. 22095E-09
A8=1.44104E-11, A10=-2, 08855E-14, A12=2, 01910E-17
H156M|

£ =1.0000, Ad=-4, 50985E-06, A6=2. 81159E-10
A8=-2.63745E-12, A10=-4, 80538E-15, A12=0. 00000E+00
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