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goooooooooooooooooooo oo oooooooooooooOonOonOonOoao
I e < Y I I I 6 O A I A I A B A B A B A W A
Oooooaoao
0000 o0oo0oo0oo0oo0oo0ob0d0oo0b0Ddspg 00000000 0O0DbODO0OO0OODbODOO0OanO
gooooooooooooooooooooo oo oo oo ooobooOoOonOoOonOoao
O
Ooo0oooao
Ooo0oooao
F1: Hl(EE%)
HIEES 1 2 3 4 5 6 7 8
P,05 63.9 62.2 | 586 | 650 | 63.1 62.8 | 59.3 66.1
AlL,O, 4.4 5.7 5.2 43 48 48 41 48
B,O, 0.6 0.4
Sio,
ZnO 0.4 05 05 05 0.4
MgO 0.2 0.2
CaO 0.7 0.6 0.7 0.7 0.7 0.6 0.7
BaO 6.7 9.2 6.7 55 5.6 5.7 6.8 6.3
SrO
Li,O 4.7 2.9 1.9 43 45 4.7 1.9 3.0
Na,O 1.9 4.1 45 43 43 42
K,O 5.6 8.9 95 3.2 3.2 3.3 9.5 5.1
CuO 114 108 | 114 | 117 | 114 | 117 | 116 10.9
F 1.8 1.3 15 1.4
Y,0, 1.7
V,0s 0.3 0.3 0.3 0.3
La,0, 0.7
&5t 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
Tove
430-565nm) | 87.1% | 86.9% | 85.2% | 87.0% | 86.0% | 85.2% | 85.8% | 87.1%
T200mm 5.0% 6.0% | 50% | 60% | 6.0% | 6.0% | 5.0% 9.2%
Tso (nm) 612 613 | 611 614 615 616 | 613 623
O000ooao

10

20

30

40

50



(22) JP 2023-133230 A 2023.9.22

O00ooaoao

= 1(&Z): Hl(BE%)

HIES 9 10 11 12 13 14 15 |16 (ELER)

P,0 66.5 637 | 660 | 730 | 655 | 67.8 | 68.1 59.4

AlL,O, 48 55 48 6.9 4.3 5.3 5.0 5.0

B,O;

Sio, 0.1 10 0.1

ZnO 0.4 0.4 0.4 0.4 0.4

MgO

CaO 0.7 0.7 0.7 0.7 0.7 0.7 0.6

BaO 6.4 7.9 6.3 4.4 6.3 6.3 6.1 11.9

SrO 0.5

Li,O 3.1 1.6 2.0 25 2.0 2.1 2.2 1.9

Na,O 2.1 2.1 2.0 2.2 3.9

K,O 5.1 9.8 4.1 1.6 4.1 4.1 4.2 8.6

CuO 11.0 8.5 109 | 112 | 109 | 109 | 103 75

F 0.9 0.9

Y,0; 1.7 1.1 18 1.8

V,05 0.3 0.3 0.2 0.3 0.2 0.3 0.3 0.3

La,0;4 0.7 0.7

=111 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 1000 | 100.0

Tove

(430-565nm) | 87.3% | 88.5% | 87.9% | 86.9% | 88.2% | 84.2% | 88.4% | 82.7%

To00mm 97% | 17.4% | 10.6% | 14.3% | 11.5% | 12.9% | 15.6% | 14.0%

Tso (nm) 624 638 627 634 629 631 638 632
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R 2: Tso fE 626nm TOHI (EE%)

(23)
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ES=S 17 18 19 20 21 22 23 24
P,0s 65.4 63.8 60.3 66.4 64.7 64.6 61.0 66.6
Al, O, 45 58 54 44 4.9 49 4.2 438
B,0, 0.6 04

SiO,

Zn0O 04 05 05 05 04
MgO 0.2 0.2

CaO 0.7 0.7 0.7 0.7 0.7 0.7 0.7
BaO 6.9 94 6.9 5.7 57 58 7.0 6.3
SrO

Li,O 48 3.0 1.9 44 4.7 48 20 3.1
Na,O 20 43 4.6 44 45 43

K,O 5.7 9.1 9.8 3.3 3.2 3.3 9.8 5.1
CuO 9.3 8.6 8.6 9.7 9.3 94 9.0 10.3
F 1.9 1.3 15 1.4

Y,0; 1.7
V,05 0.3 0.3 0.3 0.3
La,0, 0.7
=111 1000 | 1000 | 1000 | 100.0 | 100.0 | 100.0 | 100.0 100.0
Tove

(430-565nm) 88.3% | 88.0% | 87.0% | 88.0% | 87.3% | 86.6% | 87.2% | 87.4%
Tooom 11.6% | 120% | 115% | 11.1% | 11.0% | 10.8% | 10.9% 10.7%
Ts0 (nm) 626 626 626 626 626 626 626 626
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O00ooaoao
R 2HRE): T {E 626 nm TOHI(BE%)
HIES 25 26 27 28 29 30 31 |32 (&)
P,05 668 | 625 | 658 | 71.7 | 65.1 66.7 | 66.1 58.4
AlLO, 48 5.4 4.7 6.7 4.2 5.2 49 49
B,0,
Sio, 0.1 1.0 0.1
ZnO 0.4 0.4 0.4 0.4 0.4
MgO
CaO 0.7 0.7 0.7 0.7 0.7 0.7 0.6
BaO 6.4 7.7 6.3 43 6.2 6.2 6.0 11.7
SrO 0.4
Li,O 3.1 1.6 2.0 2.4 2.0 2.0 2.2 1.9
Na,O 2.1 2.0 2.0 2.1 3.8
K,O 5.2 9.6 4.1 15 4.0 4.1 4.1 8.5
CuO 106 | 103 | 112 | 130 | 117 | 123 12.8 9.0
F 0.9 0.9
Y,0, 1.7 10 1.8 1.8
V,0s 0.3 0.3 0.2 0.3 0.2 0.3 0.3 0.3
La,0, 0.7 0.7
=k 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 100.0
Tave
(430-565nm) 87.5% | 87.6% | 87.8% | 86.0% | 87.9% | 83.3% | 87.5% | 81.6%
Tooonm 10.6% | 10.3% | 10.1% | 9.8% | 9.8% | 10.0% | 8.9% 11.1%
Tso (nm) 626 | 626 626 626 | 626 626 626 626
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Fz 3: Tso fiE 626nm TOHI (B E%) BLUSHE 41T
HIE= 33 34 35 36 37 38 39 40
P,0; 621 | 667 | 716 | 663 | 717 | 707 | 713 71.7
AlL,O, 5.3 438 5.8 6.2 5.6 5.7 5.7 5.6
B,0,
Sio, 0.2 0.4 0.2 0.8 0.7 0.7
ZnO 0.4 5.3 5.2 5.7 5.4 5.3
MgO 3.5
CaO 0.7 0.7
BaO 76 6.4
SrO
Li,O 1.6 3.1 3.7 1.2 3.6 3.1 36 35
Na,O 0.7 5.0 0.6 0.6 0.7 0.6
K,O 95 5.1 6.2 1.1
CuO 108 | 108 | 12.3 9.0 133 | 120 | 124 12.4
F 0.9 0.1 0.8 0.2 0.2 0.2
Y,0; 1.0 1.7
V,0s 0.3 0.3 0.1 0.1 0.1 0.1 0.02
La,0;, 15
=11 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
Tove
(430-565nm) 87.8% | 87.2% | 86.1% | 87.1% | 83.9% | 86.6% | 87.2% | 88.4%
T00mm 11.0% | 11.0% | 100% | 11.7% | 10.0% | 10.0% | 10% 9.5%
Tso (nm) 626 626 626 626 626 | 626 | 626 626
CTE (o300 10.08
(ppm/K) 11.3 11.9 9.9 9.98
Tg (°C) 375 404 384 386 384
gH 4 3R
(GPa) 58 66 69 71
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x4 BI(EER)

HIE= 41 42
P,0s 70.5 73.0
Al,O4 5.7 5.7
B,0,

SiO, 0.8 0.7
Zn0O 5.7 53
MgO

CaO0

BaO

SrO

Li,O 3.6 3.6
Na,O 0.6 0.7
K,O

CuO 12.8 10.8
F 0.2 0.2
Y,0,

V,05 0.13 0.02
La,0;

=X 100.0 | 100.0
Tave

(430-565nm) 87.0% 89.0%
T7000m 10% 15%
Ts5 (nm) 623 636
CTE (20;300)

(ppm/K) 9.93 10.08
Tg (°C) 395 384
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Ooo0oogoogag
3 5: Ty, {iE 626nm TOHI(BE%)

HIES 43 44 45 46 47 48 49 50
P,0s 70.5 73.0 717 | 717 | 7113 | 702 70.1 68.2
AlL,O; 5.7 5.6 5.7 5.6 5.8 5.7 6.2 6.6
B,0,
Sio, 0.8 0.8 0.7 0.7 0.3 0.3 0.3 0.3
ZnO 5.7 5.2 5.3 5.3 5.4 5.3 5.2 5.2
MgO
CaO
BaO
SrO
Li,O 3.6 3.7 3.7 35 3.1 1.7 15 1.9
Na,O 0.6 0.6 0.7 0.7 0.7 0.7 0.6 0.6
K,O 1.2 3.9 4.1 4.3
CuO 11.8 11.8 12.1 123 | 120 | 119 11.8 12.5
F 0.2 0.3 0.2 0.2 0.2 0.3 0.2 0.4
Y,0;
V,05 0.13 0.09 009 | 002 | 010 | 0.10 | 0.10 0.11
La,0;
=1 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0
T ove 87.1% | 87.6% | 87.4% | 87.5% | 86.6% | 87.0% | 83.3% | 86.4%
(430-565nm)
T00mm 10.0% | 10.1% | 10.1% | 10.4% | 10.0% | 9.8% | 11.0% | 11.0%
Tso (nm) 626 626 626 626 | 626 626 626 626
CTE w000 10.12 | 9.98
(ppm/K) 9.93
Tg (°C) 395 385 388
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= 5 E): Ty {E 626nm TOHI (EE%)

BIE= 51 52 53
P,0; 69.8 69.2 67.3
Al,O4 6.3 6.6 6.8
B,0O,
SiO, 0.3 0.3 0.3
Zn0O 49 47 45
MgO
Ca0
BaO
SrO
Li,O 1.8 1.8 2.3
Na,O 0.1
K,O 4.6 5.2 6.2
CuO 11.8 11.8 12.0
F 0.3 0.3 04
Y,0,
V,05 0.11 0.08 0.08
La,0;
=X 1000 | 1000 | 100.0
Tove 86.4% 86.4% 85.7%
(430-565nm)
T 100mm 105% | 105% | 11.4%
Ts0 (nm) 626 626 626
CTE (000
(ppm/K)
Tg (°C)
oooQao
OoooQao OooQgao
H
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