
CE221−1A_1

Name and spectral range
Rm 561_770 Ym 520_770
Gm 475_573 Cm 380_561
Bm 380_520 Mm 573_475

Ostwald colours (o), YW=100
max (m) chromatic value, P60
chromaticity (x10, y10)
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CE221−2A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P60
chromatic value (A0,10, B0,10)
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A0

−40

 

 

 

40
B0

Xw=97,09, Yw=99,99, Zw=104,01
xw=0,3224 yw=0,3321
A0=(a0−[a0,n+a0,Y+a0,A]) Y
B0=(b0−[b0,n+b0,Y+b0,A]) Y

n = P60
a0,Y=a2Y(Y/Y18−1)
b0,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a0,A=0,000, b0,A=0,000

a0 = a20 [x/y]
b0 = b20 [z/y]
a20 = 1,  b20 = −0,4

56

68

91
73

43

31

8
26

CE221−3A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P60
chromatic value (A1,10, B1,10)

−40      40

A1

−40

 

 

 

40
B1

Xw=97,09, Yw=99,99, Zw=104,01
xw=0,3224 yw=0,3321
A1=(a1−[a1,n+a1,Y+a1,A]) Y
B1=(b1−[b1,n+b1,Y+b1,A]) Y

n = P60
a1,Y=a2Y(Y/Y18−1)
b1,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a1,A=0,000, b1,A=0,000

a1 = a20 [(x−0,171)/y]
b1 = b20 [z/y]
a20 = 1,  b20 = −0,4
mT1=1,000, bT1=0,171

56

68

91
73

43

31

8
26

CE221−4A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P60
chromatic value (A2,10, B2,10)

−40      40

A2

−40

 

 

 

40
B2

Xw=97,09, Yw=99,99, Zw=104,01
xw=0,3224 yw=0,3321
A2=(a2−[a2,n+a2,Y+a2,A]) Y
B2=(b2−[b2,n+b2,Y+b2,A]) Y

n = P60
a2,Y=a2Y(Y/Y18−1)
b2,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a2,A=0,000, b2,A=0,000

a2 = a20 [(x−0,171)/y]
b2=b20 [(mP1x+bP1)/y]
a20 = 1,  b20 = −0,4
mP1=−0,157, bP1=0,385

56

68
91

73
43

31
8

26

CE221−5A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P60
chromatic value (A3,10, B3,10)

−40      40

A3

−40

 

 

 

40
B3

Xw=97,09, Yw=99,99, Zw=104,01
xw=0,3224 yw=0,3321
A3=(a3−[a3,n+a3,Y+a3,A]) Y
B3=(b3−[b3,n+b3,Y+b3,A]) Y

n = P60
a3,Y=a2Y(Y/Y18−1)
b3,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a3,A=0,000, b3,A=0,000

a3 = a20 [(x−0,171)/y]
b3=b20 [(mD1x+bD1)/y]
a20 = 1,  b20 = −0,4
mD1=−1,344, bD1=0,781

56

68

91 73
43

31

826

CE221−6A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P60
chromatic value (A4,10, B4,10)

−40      40

A4

−40

 

 

 

40
B4

Xw=97,09, Yw=99,99, Zw=104,01
xw=0,3224 yw=0,3321
A4=(a4−[a4,n+a4,Y+a4,A]) Y
B4=(b4−[b4,n+b4,Y+b4,A]) Y

n = P60
a4,Y=a2Y(Y/Y18−1)
b4,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a4,A=0,000, b4,A=0,000

a4 = a20 [(x−0,171)/y]
b4=b20 [(mP1x+bP1)/y]
a20 = 1,  b20 = −0,4
mP1=−0,157, bP1=0,385

56

68
91

73
43

31
8

26

CE221−7A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P60
chromatic value (A5,10, B5,10)

−40      40

A5

−40

 

 

 

40
B5

Xw=97,09, Yw=99,99, Zw=104,01
xw=0,3224 yw=0,3321
A5=(a5−[a5,n+a5,Y+a5,A]) Y
B5=(b5−[b5,n+b5,Y+b5,A]) Y

n = P60
a5,Y=a2Y(Y/Y18−1)
b5,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a5,A=0,000, b5,A=0,000

a5=a2x[(0,86x−0,71y−0,026)/y]
b5=b2x[(0,19x+0,38y−0,240)/y]
a2x = 1,00, b2x = 1,00
λB,G,Y,R=475,503,574,494c,E nm

56

68

91
73

43

31

8
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CE221−8A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P60
chromatic value (A6,10, B6,10)
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B6

Xw=97,09, Yw=99,99, Zw=104,01
xw=0,3224 yw=0,3321
A6=(a6−[a6,n+a6,Y+a6,A]) Y
B6=(b6−[b6,n+b6,Y+b6,A]) Y

n = P60
a6,Y=a2Y(Y/Y18−1)
b6,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a6,A=0,000, b6,A=0,000

a6 = a20 [x/y]
b6=b20 [(mD1x+bD1)/y]
a20 = 1,  b20 = −0,4

56

68

91 73
43

31

826



CE221−1A_1

Name and spectral range
Rm 561_770 Ym 520_770
Gm 475_573 Cm 380_561
Bm 380_520 Mm 573_475

Ostwald colours (o), YW=100
max (m) chromatic value, P55
chromaticity (x10, y10)
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CE221−2A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P55
chromatic value (A0,10, B0,10)

−40      40

A0

−40

 

 

 

40
B0

Xw=97,65, Yw=100,00, Zw=95,55
xw=0,3330 yw=0,3410
A0=(a0−[a0,n+a0,Y+a0,A]) Y
B0=(b0−[b0,n+b0,Y+b0,A]) Y

n = P55
a0,Y=a2Y(Y/Y18−1)
b0,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a0,A=0,000, b0,A=0,000

a0 = a20 [x/y]
b0 = b20 [z/y]
a20 = 1,  b20 = −0,4

55

66

90
74

44

33

9
25

CE221−3A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P55
chromatic value (A1,10, B1,10)

−40      40

A1

−40

 

 

 

40
B1

Xw=97,65, Yw=100,00, Zw=95,55
xw=0,3330 yw=0,3410
A1=(a1−[a1,n+a1,Y+a1,A]) Y
B1=(b1−[b1,n+b1,Y+b1,A]) Y

n = P55
a1,Y=a2Y(Y/Y18−1)
b1,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a1,A=0,000, b1,A=0,000

a1 = a20 [(x−0,171)/y]
b1 = b20 [z/y]
a20 = 1,  b20 = −0,4
mT1=1,000, bT1=0,171

55

66

90
74

44

33

9
25

CE221−4A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P55
chromatic value (A2,10, B2,10)

−40      40

A2

−40

 

 

 

40
B2

Xw=97,65, Yw=100,00, Zw=95,55
xw=0,3330 yw=0,3410
A2=(a2−[a2,n+a2,Y+a2,A]) Y
B2=(b2−[b2,n+b2,Y+b2,A]) Y

n = P55
a2,Y=a2Y(Y/Y18−1)
b2,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a2,A=0,000, b2,A=0,000

a2 = a20 [(x−0,171)/y]
b2=b20 [(mP1x+bP1)/y]
a20 = 1,  b20 = −0,4
mP1=−0,157, bP1=0,385

55

66
90

74
44

33
9

25

CE221−5A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P55
chromatic value (A3,10, B3,10)

−40      40

A3

−40

 

 

 

40
B3

Xw=97,65, Yw=100,00, Zw=95,55
xw=0,3330 yw=0,3410
A3=(a3−[a3,n+a3,Y+a3,A]) Y
B3=(b3−[b3,n+b3,Y+b3,A]) Y

n = P55
a3,Y=a2Y(Y/Y18−1)
b3,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a3,A=0,000, b3,A=0,000

a3 = a20 [(x−0,171)/y]
b3=b20 [(mD1x+bD1)/y]
a20 = 1,  b20 = −0,4
mD1=−1,344, bD1=0,781

55

66

90 74
44

33
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CE221−6A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P55
chromatic value (A4,10, B4,10)

−40      40

A4

−40

 

 

 

40
B4

Xw=97,65, Yw=100,00, Zw=95,55
xw=0,3330 yw=0,3410
A4=(a4−[a4,n+a4,Y+a4,A]) Y
B4=(b4−[b4,n+b4,Y+b4,A]) Y

n = P55
a4,Y=a2Y(Y/Y18−1)
b4,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a4,A=0,000, b4,A=0,000

a4 = a20 [(x−0,171)/y]
b4=b20 [(mP1x+bP1)/y]
a20 = 1,  b20 = −0,4
mP1=−0,157, bP1=0,385

55

66
90

74
44

33
9

25

CE221−7A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P55
chromatic value (A5,10, B5,10)

−40      40

A5

−40

 

 

 

40
B5

Xw=97,65, Yw=100,00, Zw=95,55
xw=0,3330 yw=0,3410
A5=(a5−[a5,n+a5,Y+a5,A]) Y
B5=(b5−[b5,n+b5,Y+b5,A]) Y

n = P55
a5,Y=a2Y(Y/Y18−1)
b5,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a5,A=0,000, b5,A=0,000

a5=a2x[(0,86x−0,71y−0,026)/y]
b5=b2x[(0,19x+0,38y−0,240)/y]
a2x = 1,00, b2x = 1,00
λB,G,Y,R=475,503,574,494c,E nm

55

66

90
74

44

33
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25

CE221−8A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P55
chromatic value (A6,10, B6,10)
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A6

−40
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B6

Xw=97,65, Yw=100,00, Zw=95,55
xw=0,3330 yw=0,3410
A6=(a6−[a6,n+a6,Y+a6,A]) Y
B6=(b6−[b6,n+b6,Y+b6,A]) Y

n = P55
a6,Y=a2Y(Y/Y18−1)
b6,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a6,A=0,000, b6,A=0,000

a6 = a20 [x/y]
b6=b20 [(mD1x+bD1)/y]
a20 = 1,  b20 = −0,4

55

66

90 74
44

33

925



CE221−1A_1

Name and spectral range
Rm 561_770 Ym 520_770
Gm 475_573 Cm 380_561
Bm 380_520 Mm 573_475

Ostwald colours (o), YW=100
max (m) chromatic value, P50
chromaticity (x10, y10)
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CE221−2A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P50
chromatic value (A0,10, B0,10)

−40      40

A0

−40

 

 

 

40
B0

Xw=98,51, Yw=99,99, Zw=86,17
xw=0,3460 yw=0,3512
A0=(a0−[a0,n+a0,Y+a0,A]) Y
B0=(b0−[b0,n+b0,Y+b0,A]) Y

n = P50
a0,Y=a2Y(Y/Y18−1)
b0,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a0,A=0,000, b0,A=0,000

a0 = a20 [x/y]
b0 = b20 [z/y]
a20 = 1,  b20 = −0,4

55

65

91
75

44

34

8
24

CE221−3A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P50
chromatic value (A1,10, B1,10)

−40      40

A1

−40

 

 

 

40
B1

Xw=98,51, Yw=99,99, Zw=86,17
xw=0,3460 yw=0,3512
A1=(a1−[a1,n+a1,Y+a1,A]) Y
B1=(b1−[b1,n+b1,Y+b1,A]) Y

n = P50
a1,Y=a2Y(Y/Y18−1)
b1,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a1,A=0,000, b1,A=0,000

a1 = a20 [(x−0,171)/y]
b1 = b20 [z/y]
a20 = 1,  b20 = −0,4
mT1=1,000, bT1=0,171

55

65

91
75

44

34

8
24

CE221−4A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P50
chromatic value (A2,10, B2,10)

−40      40

A2

−40

 

 

 

40
B2

Xw=98,51, Yw=99,99, Zw=86,17
xw=0,3460 yw=0,3512
A2=(a2−[a2,n+a2,Y+a2,A]) Y
B2=(b2−[b2,n+b2,Y+b2,A]) Y

n = P50
a2,Y=a2Y(Y/Y18−1)
b2,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a2,A=0,000, b2,A=0,000

a2 = a20 [(x−0,171)/y]
b2=b20 [(mP1x+bP1)/y]
a20 = 1,  b20 = −0,4
mP1=−0,157, bP1=0,385

55

65
91 75

44

34
824

CE221−5A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P50
chromatic value (A3,10, B3,10)

−40      40

A3

−40

 

 

 

40
B3

Xw=98,51, Yw=99,99, Zw=86,17
xw=0,3460 yw=0,3512
A3=(a3−[a3,n+a3,Y+a3,A]) Y
B3=(b3−[b3,n+b3,Y+b3,A]) Y

n = P50
a3,Y=a2Y(Y/Y18−1)
b3,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a3,A=0,000, b3,A=0,000

a3 = a20 [(x−0,171)/y]
b3=b20 [(mD1x+bD1)/y]
a20 = 1,  b20 = −0,4
mD1=−1,344, bD1=0,781

55

65

91 75
44

34

824

CE221−6A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P50
chromatic value (A4,10, B4,10)

−40      40

A4

−40

 

 

 

40
B4

Xw=98,51, Yw=99,99, Zw=86,17
xw=0,3460 yw=0,3512
A4=(a4−[a4,n+a4,Y+a4,A]) Y
B4=(b4−[b4,n+b4,Y+b4,A]) Y

n = P50
a4,Y=a2Y(Y/Y18−1)
b4,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a4,A=0,000, b4,A=0,000

a4 = a20 [(x−0,171)/y]
b4=b20 [(mP1x+bP1)/y]
a20 = 1,  b20 = −0,4
mP1=−0,157, bP1=0,385

55

65
91 75

44

34
824

CE221−7A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P50
chromatic value (A5,10, B5,10)

−40      40

A5

−40

 

 

 

40
B5

Xw=98,51, Yw=99,99, Zw=86,17
xw=0,3460 yw=0,3512
A5=(a5−[a5,n+a5,Y+a5,A]) Y
B5=(b5−[b5,n+b5,Y+b5,A]) Y

n = P50
a5,Y=a2Y(Y/Y18−1)
b5,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a5,A=0,000, b5,A=0,000

a5=a2x[(0,86x−0,71y−0,026)/y]
b5=b2x[(0,19x+0,38y−0,240)/y]
a2x = 1,00, b2x = 1,00
λB,G,Y,R=475,503,574,494c,E nm

55

65

91
75

44

34

8
24

CE221−8A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P50
chromatic value (A6,10, B6,10)

−40      40

A6

−40

 

 

 

40
B6

Xw=98,51, Yw=99,99, Zw=86,17
xw=0,3460 yw=0,3512
A6=(a6−[a6,n+a6,Y+a6,A]) Y
B6=(b6−[b6,n+b6,Y+b6,A]) Y

n = P50
a6,Y=a2Y(Y/Y18−1)
b6,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a6,A=0,000, b6,A=0,000

a6 = a20 [x/y]
b6=b20 [(mD1x+bD1)/y]
a20 = 1,  b20 = −0,4

55

65

91 75
44

34

824



CE221−1A_1

Name and spectral range
Rm 561_770 Ym 520_770
Gm 475_573 Cm 380_561
Bm 380_520 Mm 573_475

Ostwald colours (o), YW=100
max (m) chromatic value, P45
chromaticity (x10, y10)
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CE221−2A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P45
chromatic value (A0,10, B0,10)
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A0

−40
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B0

Xw=99,80, Yw=100,00, Zw=75,80
xw=0,3621 yw=0,3628
A0=(a0−[a0,n+a0,Y+a0,A]) Y
B0=(b0−[b0,n+b0,Y+b0,A]) Y

n = P45
a0,Y=a2Y(Y/Y18−1)
b0,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a0,A=0,000, b0,A=0,000

a0 = a20 [x/y]
b0 = b20 [z/y]
a20 = 1,  b20 = −0,4

55

63

91 80

44

36

819

CE221−3A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P45
chromatic value (A1,10, B1,10)
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A1

−40
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B1

Xw=99,80, Yw=100,00, Zw=75,80
xw=0,3621 yw=0,3628
A1=(a1−[a1,n+a1,Y+a1,A]) Y
B1=(b1−[b1,n+b1,Y+b1,A]) Y

n = P45
a1,Y=a2Y(Y/Y18−1)
b1,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a1,A=0,000, b1,A=0,000

a1 = a20 [(x−0,171)/y]
b1 = b20 [z/y]
a20 = 1,  b20 = −0,4
mT1=1,000, bT1=0,171

55

63

91 80

44

36

819

CE221−4A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P45
chromatic value (A2,10, B2,10)

−40      40

A2

−40

 

 

 

40
B2

Xw=99,80, Yw=100,00, Zw=75,80
xw=0,3621 yw=0,3628
A2=(a2−[a2,n+a2,Y+a2,A]) Y
B2=(b2−[b2,n+b2,Y+b2,A]) Y

n = P45
a2,Y=a2Y(Y/Y18−1)
b2,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a2,A=0,000, b2,A=0,000

a2 = a20 [(x−0,171)/y]
b2=b20 [(mP1x+bP1)/y]
a20 = 1,  b20 = −0,4
mP1=−0,157, bP1=0,385

55

63
91 80

44

36
819

CE221−5A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P45
chromatic value (A3,10, B3,10)

−40      40

A3

−40

 

 

 

40
B3

Xw=99,80, Yw=100,00, Zw=75,80
xw=0,3621 yw=0,3628
A3=(a3−[a3,n+a3,Y+a3,A]) Y
B3=(b3−[b3,n+b3,Y+b3,A]) Y

n = P45
a3,Y=a2Y(Y/Y18−1)
b3,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a3,A=0,000, b3,A=0,000

a3 = a20 [(x−0,171)/y]
b3=b20 [(mD1x+bD1)/y]
a20 = 1,  b20 = −0,4
mD1=−1,344, bD1=0,781

55

63

91 80
44

36

819

CE221−6A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P45
chromatic value (A4,10, B4,10)

−40      40

A4

−40

 

 

 

40
B4

Xw=99,80, Yw=100,00, Zw=75,80
xw=0,3621 yw=0,3628
A4=(a4−[a4,n+a4,Y+a4,A]) Y
B4=(b4−[b4,n+b4,Y+b4,A]) Y

n = P45
a4,Y=a2Y(Y/Y18−1)
b4,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a4,A=0,000, b4,A=0,000

a4 = a20 [(x−0,171)/y]
b4=b20 [(mP1x+bP1)/y]
a20 = 1,  b20 = −0,4
mP1=−0,157, bP1=0,385

55

63
91 80

44

36
819

CE221−7A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P45
chromatic value (A5,10, B5,10)

−40      40

A5

−40

 

 

 

40
B5

Xw=99,80, Yw=100,00, Zw=75,80
xw=0,3621 yw=0,3628
A5=(a5−[a5,n+a5,Y+a5,A]) Y
B5=(b5−[b5,n+b5,Y+b5,A]) Y

n = P45
a5,Y=a2Y(Y/Y18−1)
b5,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a5,A=0,000, b5,A=0,000

a5=a2x[(0,86x−0,71y−0,026)/y]
b5=b2x[(0,19x+0,38y−0,240)/y]
a2x = 1,00, b2x = 1,00
λB,G,Y,R=475,503,574,494c,E nm

55

63

91 80

44

36

819

CE221−8A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P45
chromatic value (A6,10, B6,10)

−40      40

A6

−40

 

 

 

40
B6

Xw=99,80, Yw=100,00, Zw=75,80
xw=0,3621 yw=0,3628
A6=(a6−[a6,n+a6,Y+a6,A]) Y
B6=(b6−[b6,n+b6,Y+b6,A]) Y

n = P45
a6,Y=a2Y(Y/Y18−1)
b6,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a6,A=0,000, b6,A=0,000

a6 = a20 [x/y]
b6=b20 [(mD1x+bD1)/y]
a20 = 1,  b20 = −0,4

55

63

91 80
44

36

819



CE221−1A_1

Name and spectral range
Rm 561_770 Ym 520_770
Gm 475_573 Cm 380_561
Bm 380_520 Mm 573_475

Ostwald colours (o), YW=100
max (m) chromatic value, P40
chromaticity (x10, y10)

0,0 0,2 0,4 0,6 0,8 1,0
0,0

0,2

0,4

0,6

0,8

x10

y10

CIE 1964
400

450

475

490

495

500

505
510

515 520
525

550

575

600

625
700

495c,E500c,E510c,E
525c,E

550c,E

565c,E

TSSm

Be

Mλ=Sλ

V’
Vλ=Sλ

Ge

Yλ=Bλ

Mm

Vm
Lm

Ye

Re

PL

DM

P4054

61

9282

45

38

7

17

CE221−2A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P40
chromatic value (A0,10, B0,10)

−40      40

A0

−40

 

 

 

40
B0

Xw=101,75, Yw=100,00, Zw=64,44
xw=0,3822 yw=0,3756
A0=(a0−[a0,n+a0,Y+a0,A]) Y
B0=(b0−[b0,n+b0,Y+b0,A]) Y

n = P40
a0,Y=a2Y(Y/Y18−1)
b0,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a0,A=0,000, b0,A=0,000

a0 = a20 [x/y]
b0 = b20 [z/y]
a20 = 1,  b20 = −0,4

54

61

92 82

45

38

717

CE221−3A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P40
chromatic value (A1,10, B1,10)

−40      40

A1

−40

 

 

 

40
B1

Xw=101,75, Yw=100,00, Zw=64,44
xw=0,3822 yw=0,3756
A1=(a1−[a1,n+a1,Y+a1,A]) Y
B1=(b1−[b1,n+b1,Y+b1,A]) Y

n = P40
a1,Y=a2Y(Y/Y18−1)
b1,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a1,A=0,000, b1,A=0,000

a1 = a20 [(x−0,171)/y]
b1 = b20 [z/y]
a20 = 1,  b20 = −0,4
mT1=1,000, bT1=0,171

54

61

92 82

45

38

717

CE221−4A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P40
chromatic value (A2,10, B2,10)

−40      40

A2

−40

 

 

 

40
B2

Xw=101,75, Yw=100,00, Zw=64,44
xw=0,3822 yw=0,3756
A2=(a2−[a2,n+a2,Y+a2,A]) Y
B2=(b2−[b2,n+b2,Y+b2,A]) Y

n = P40
a2,Y=a2Y(Y/Y18−1)
b2,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a2,A=0,000, b2,A=0,000

a2 = a20 [(x−0,171)/y]
b2=b20 [(mP1x+bP1)/y]
a20 = 1,  b20 = −0,4
mP1=−0,157, bP1=0,385

54

61
92 82

45

38
717

CE221−5A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P40
chromatic value (A3,10, B3,10)

−40      40

A3

−40

 

 

 

40
B3

Xw=101,75, Yw=100,00, Zw=64,44
xw=0,3822 yw=0,3756
A3=(a3−[a3,n+a3,Y+a3,A]) Y
B3=(b3−[b3,n+b3,Y+b3,A]) Y

n = P40
a3,Y=a2Y(Y/Y18−1)
b3,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a3,A=0,000, b3,A=0,000

a3 = a20 [(x−0,171)/y]
b3=b20 [(mD1x+bD1)/y]
a20 = 1,  b20 = −0,4
mD1=−1,344, bD1=0,781

54

61

92 82
45

38

717

CE221−6A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P40
chromatic value (A4,10, B4,10)

−40      40

A4

−40

 

 

 

40
B4

Xw=101,75, Yw=100,00, Zw=64,44
xw=0,3822 yw=0,3756
A4=(a4−[a4,n+a4,Y+a4,A]) Y
B4=(b4−[b4,n+b4,Y+b4,A]) Y

n = P40
a4,Y=a2Y(Y/Y18−1)
b4,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a4,A=0,000, b4,A=0,000

a4 = a20 [(x−0,171)/y]
b4=b20 [(mP1x+bP1)/y]
a20 = 1,  b20 = −0,4
mP1=−0,157, bP1=0,385

54

61
92 82

45

38
717

CE221−7A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P40
chromatic value (A5,10, B5,10)

−40      40

A5

−40

 

 

 

40
B5

Xw=101,75, Yw=100,00, Zw=64,44
xw=0,3822 yw=0,3756
A5=(a5−[a5,n+a5,Y+a5,A]) Y
B5=(b5−[b5,n+b5,Y+b5,A]) Y

n = P40
a5,Y=a2Y(Y/Y18−1)
b5,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a5,A=0,000, b5,A=0,000

a5=a2x[(0,86x−0,71y−0,026)/y]
b5=b2x[(0,19x+0,38y−0,240)/y]
a2x = 1,00, b2x = 1,00
λB,G,Y,R=475,503,574,494c,E nm

54

61

92 82
45

38

717

CE221−8A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P40
chromatic value (A6,10, B6,10)

−40      40

A6

−40

 

 

 

40
B6

Xw=101,75, Yw=100,00, Zw=64,44
xw=0,3822 yw=0,3756
A6=(a6−[a6,n+a6,Y+a6,A]) Y
B6=(b6−[b6,n+b6,Y+b6,A]) Y

n = P40
a6,Y=a2Y(Y/Y18−1)
b6,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a6,A=0,000, b6,A=0,000

a6 = a20 [x/y]
b6=b20 [(mD1x+bD1)/y]
a20 = 1,  b20 = −0,4

54

61

92 82
45

38

717



CE221−1A_1

Name and spectral range
Rm 561_770 Ym 520_770
Gm 475_573 Cm 380_561
Bm 380_520 Mm 573_475

Ostwald colours (o), YW=100
max (m) chromatic value, P35
chromaticity (x10, y10)

0,0 0,2 0,4 0,6 0,8 1,0
0,0

0,2

0,4

0,6

0,8

x10

y10

CIE 1964
400

450

475

490

495

500

505
510

515 520
525

550

575

600

625
700

495c,E500c,E510c,E
525c,E

550c,E

565c,E

TSSm

Be

Mλ=Sλ

V’
Vλ=Sλ

Ge

Yλ=Bλ

Mm

Vm
Lm

Ye

Re

PL

DM

P3553

59

9384

46

40

6

15

CE221−2A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P35
chromatic value (A0,10, B0,10)

−40      40

A0

−40

 

 

 

40
B0

Xw=104,71, Yw=99,99, Zw=52,16
xw=0,4076 yw=0,3892
A0=(a0−[a0,n+a0,Y+a0,A]) Y
B0=(b0−[b0,n+b0,Y+b0,A]) Y

n = P35
a0,Y=a2Y(Y/Y18−1)
b0,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a0,A=0,000, b0,A=0,000

a0 = a20 [x/y]
b0 = b20 [z/y]
a20 = 1,  b20 = −0,4

53

59

93 84

46

40

615

CE221−3A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P35
chromatic value (A1,10, B1,10)

−40      40

A1

−40

 

 

 

40
B1

Xw=104,71, Yw=99,99, Zw=52,16
xw=0,4076 yw=0,3892
A1=(a1−[a1,n+a1,Y+a1,A]) Y
B1=(b1−[b1,n+b1,Y+b1,A]) Y

n = P35
a1,Y=a2Y(Y/Y18−1)
b1,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a1,A=0,000, b1,A=0,000

a1 = a20 [(x−0,171)/y]
b1 = b20 [z/y]
a20 = 1,  b20 = −0,4
mT1=1,000, bT1=0,171

53

59

93 84

46

40

615

CE221−4A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P35
chromatic value (A2,10, B2,10)

−40      40

A2

−40

 

 

 

40
B2

Xw=104,71, Yw=99,99, Zw=52,16
xw=0,4076 yw=0,3892
A2=(a2−[a2,n+a2,Y+a2,A]) Y
B2=(b2−[b2,n+b2,Y+b2,A]) Y

n = P35
a2,Y=a2Y(Y/Y18−1)
b2,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a2,A=0,000, b2,A=0,000

a2 = a20 [(x−0,171)/y]
b2=b20 [(mP1x+bP1)/y]
a20 = 1,  b20 = −0,4
mP1=−0,157, bP1=0,385

53

59
93 84

46

40
615

CE221−5A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P35
chromatic value (A3,10, B3,10)

−40      40

A3

−40

 

 

 

40
B3

Xw=104,71, Yw=99,99, Zw=52,16
xw=0,4076 yw=0,3892
A3=(a3−[a3,n+a3,Y+a3,A]) Y
B3=(b3−[b3,n+b3,Y+b3,A]) Y

n = P35
a3,Y=a2Y(Y/Y18−1)
b3,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a3,A=0,000, b3,A=0,000

a3 = a20 [(x−0,171)/y]
b3=b20 [(mD1x+bD1)/y]
a20 = 1,  b20 = −0,4
mD1=−1,344, bD1=0,781

53

59

93 84 46

40

615

CE221−6A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P35
chromatic value (A4,10, B4,10)

−40      40

A4

−40

 

 

 

40
B4

Xw=104,71, Yw=99,99, Zw=52,16
xw=0,4076 yw=0,3892
A4=(a4−[a4,n+a4,Y+a4,A]) Y
B4=(b4−[b4,n+b4,Y+b4,A]) Y

n = P35
a4,Y=a2Y(Y/Y18−1)
b4,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a4,A=0,000, b4,A=0,000

a4 = a20 [(x−0,171)/y]
b4=b20 [(mP1x+bP1)/y]
a20 = 1,  b20 = −0,4
mP1=−0,157, bP1=0,385

53

59
93 84

46

40
615

CE221−7A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P35
chromatic value (A5,10, B5,10)

−40      40

A5

−40

 

 

 

40
B5

Xw=104,71, Yw=99,99, Zw=52,16
xw=0,4076 yw=0,3892
A5=(a5−[a5,n+a5,Y+a5,A]) Y
B5=(b5−[b5,n+b5,Y+b5,A]) Y

n = P35
a5,Y=a2Y(Y/Y18−1)
b5,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a5,A=0,000, b5,A=0,000

a5=a2x[(0,86x−0,71y−0,026)/y]
b5=b2x[(0,19x+0,38y−0,240)/y]
a2x = 1,00, b2x = 1,00
λB,G,Y,R=475,503,574,494c,E nm

53

59

93 84
46

40

615

CE221−8A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P35
chromatic value (A6,10, B6,10)

−40      40

A6

−40

 

 

 

40
B6

Xw=104,71, Yw=99,99, Zw=52,16
xw=0,4076 yw=0,3892
A6=(a6−[a6,n+a6,Y+a6,A]) Y
B6=(b6−[b6,n+b6,Y+b6,A]) Y

n = P35
a6,Y=a2Y(Y/Y18−1)
b6,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a6,A=0,000, b6,A=0,000

a6 = a20 [x/y]
b6=b20 [(mD1x+bD1)/y]
a20 = 1,  b20 = −0,4

53

59

93 84 46

40

615



CE221−1A_1

Name and spectral range
Rm 561_770 Ym 520_770
Gm 475_573 Cm 380_561
Bm 380_520 Mm 573_475

Ostwald colours (o), YW=100
max (m) chromatic value, P30
chromaticity (x10, y10)

0,0 0,2 0,4 0,6 0,8 1,0
0,0

0,2

0,4

0,6

0,8

x10

y10

CIE 1964
400

450

475

490

495

500

505
510

515 520
525

550

575

600

625
700

495c,E500c,E510c,E
525c,E

550c,E

565c,E

TSSm

Be

Mλ=Sλ

V’
Vλ=Sλ

Ge

Yλ=Bλ

Mm

Vm
Lm

Ye

Re

PL

DM

P30
52

56
84

83

47

43

15

16

CE221−2A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P30
chromatic value (A0,10, B0,10)

−40      40

A0

−40

 

 

 

40
B0

Xw=109,29, Yw=99,99, Zw=39,19
xw=0,4398 yw=0,4024
A0=(a0−[a0,n+a0,Y+a0,A]) Y
B0=(b0−[b0,n+b0,Y+b0,A]) Y

n = P30
a0,Y=a2Y(Y/Y18−1)
b0,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a0,A=0,000, b0,A=0,000

a0 = a20 [x/y]
b0 = b20 [z/y]
a20 = 1,  b20 = −0,4

52

56

84 83
47

43

1516

CE221−3A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P30
chromatic value (A1,10, B1,10)

−40      40

A1

−40

 

 

 

40
B1

Xw=109,29, Yw=99,99, Zw=39,19
xw=0,4398 yw=0,4024
A1=(a1−[a1,n+a1,Y+a1,A]) Y
B1=(b1−[b1,n+b1,Y+b1,A]) Y

n = P30
a1,Y=a2Y(Y/Y18−1)
b1,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a1,A=0,000, b1,A=0,000

a1 = a20 [(x−0,171)/y]
b1 = b20 [z/y]
a20 = 1,  b20 = −0,4
mT1=1,000, bT1=0,171

52

56

84 83
47

43

1516

CE221−4A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P30
chromatic value (A2,10, B2,10)

−40      40

A2

−40

 

 

 

40
B2

Xw=109,29, Yw=99,99, Zw=39,19
xw=0,4398 yw=0,4024
A2=(a2−[a2,n+a2,Y+a2,A]) Y
B2=(b2−[b2,n+b2,Y+b2,A]) Y

n = P30
a2,Y=a2Y(Y/Y18−1)
b2,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a2,A=0,000, b2,A=0,000

a2 = a20 [(x−0,171)/y]
b2=b20 [(mP1x+bP1)/y]
a20 = 1,  b20 = −0,4
mP1=−0,157, bP1=0,385

52

56
84 83

47

43
1516

CE221−5A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P30
chromatic value (A3,10, B3,10)

−40      40

A3

−40

 

 

 

40
B3

Xw=109,29, Yw=99,99, Zw=39,19
xw=0,4398 yw=0,4024
A3=(a3−[a3,n+a3,Y+a3,A]) Y
B3=(b3−[b3,n+b3,Y+b3,A]) Y

n = P30
a3,Y=a2Y(Y/Y18−1)
b3,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a3,A=0,000, b3,A=0,000

a3 = a20 [(x−0,171)/y]
b3=b20 [(mD1x+bD1)/y]
a20 = 1,  b20 = −0,4
mD1=−1,344, bD1=0,781

52

56

84
83 47

43

15
16

CE221−6A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P30
chromatic value (A4,10, B4,10)

−40      40

A4

−40

 

 

 

40
B4

Xw=109,29, Yw=99,99, Zw=39,19
xw=0,4398 yw=0,4024
A4=(a4−[a4,n+a4,Y+a4,A]) Y
B4=(b4−[b4,n+b4,Y+b4,A]) Y

n = P30
a4,Y=a2Y(Y/Y18−1)
b4,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a4,A=0,000, b4,A=0,000

a4 = a20 [(x−0,171)/y]
b4=b20 [(mP1x+bP1)/y]
a20 = 1,  b20 = −0,4
mP1=−0,157, bP1=0,385

52

56
84 83

47

43
1516

CE221−7A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P30
chromatic value (A5,10, B5,10)

−40      40

A5

−40

 

 

 

40
B5

Xw=109,29, Yw=99,99, Zw=39,19
xw=0,4398 yw=0,4024
A5=(a5−[a5,n+a5,Y+a5,A]) Y
B5=(b5−[b5,n+b5,Y+b5,A]) Y

n = P30
a5,Y=a2Y(Y/Y18−1)
b5,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a5,A=0,000, b5,A=0,000

a5=a2x[(0,86x−0,71y−0,026)/y]
b5=b2x[(0,19x+0,38y−0,240)/y]
a2x = 1,00, b2x = 1,00
λB,G,Y,R=475,503,574,494c,E nm

52

56
84 83

47

43
1516

CE221−8A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P30
chromatic value (A6,10, B6,10)

−40      40

A6

−40

 

 

 

40
B6

Xw=109,29, Yw=99,99, Zw=39,19
xw=0,4398 yw=0,4024
A6=(a6−[a6,n+a6,Y+a6,A]) Y
B6=(b6−[b6,n+b6,Y+b6,A]) Y

n = P30
a6,Y=a2Y(Y/Y18−1)
b6,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a6,A=0,000, b6,A=0,000

a6 = a20 [x/y]
b6=b20 [(mD1x+bD1)/y]
a20 = 1,  b20 = −0,4

52

56

84
83 47

43

15
16



CE221−1A_1

Name and spectral range
Rm 561_770 Ym 520_770
Gm 475_573 Cm 380_561
Bm 380_520 Mm 573_475

Ostwald colours (o), YW=100
max (m) chromatic value, P25
chromaticity (x10, y10)

0,0 0,2 0,4 0,6 0,8 1,0
0,0

0,2

0,4

0,6

0,8

x10

y10

CIE 1964
400

450

475

490

495

500

505
510

515 520
525

550

575

600

625
700

495c,E500c,E510c,E
525c,E

550c,E

565c,E

TSSm

Be

Mλ=Sλ

V’
Vλ=Sλ

Ge

Yλ=Bλ

Mm

Vm
Lm

Ye

Re

PL

DM

P25

51

5368

87

48

46

31
12

CE221−2A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P25
chromatic value (A0,10, B0,10)

−40      40

A0

−40

 

 

 

40
B0

Xw=116,54, Yw=99,99, Zw=26,13
xw=0,4802 yw=0,4120
A0=(a0−[a0,n+a0,Y+a0,A]) Y
B0=(b0−[b0,n+b0,Y+b0,A]) Y

n = P25
a0,Y=a2Y(Y/Y18−1)
b0,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a0,A=0,000, b0,A=0,000

a0 = a20 [x/y]
b0 = b20 [z/y]
a20 = 1,  b20 = −0,4

51

53
68 87

48

46
3112

CE221−3A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P25
chromatic value (A1,10, B1,10)

−40      40

A1

−40

 

 

 

40
B1

Xw=116,54, Yw=99,99, Zw=26,13
xw=0,4802 yw=0,4120
A1=(a1−[a1,n+a1,Y+a1,A]) Y
B1=(b1−[b1,n+b1,Y+b1,A]) Y

n = P25
a1,Y=a2Y(Y/Y18−1)
b1,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a1,A=0,000, b1,A=0,000

a1 = a20 [(x−0,171)/y]
b1 = b20 [z/y]
a20 = 1,  b20 = −0,4
mT1=1,000, bT1=0,171

51

53
68 87

48

46
3112

CE221−4A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P25
chromatic value (A2,10, B2,10)

−40      40

A2

−40

 

 

 

40
B2

Xw=116,54, Yw=99,99, Zw=26,13
xw=0,4802 yw=0,4120
A2=(a2−[a2,n+a2,Y+a2,A]) Y
B2=(b2−[b2,n+b2,Y+b2,A]) Y

n = P25
a2,Y=a2Y(Y/Y18−1)
b2,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a2,A=0,000, b2,A=0,000

a2 = a20 [(x−0,171)/y]
b2=b20 [(mP1x+bP1)/y]
a20 = 1,  b20 = −0,4
mP1=−0,157, bP1=0,385

51

53
68 87

48

46
3112

CE221−5A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P25
chromatic value (A3,10, B3,10)

−40      40

A3

−40

 

 

 

40
B3

Xw=116,54, Yw=99,99, Zw=26,13
xw=0,4802 yw=0,4120
A3=(a3−[a3,n+a3,Y+a3,A]) Y
B3=(b3−[b3,n+b3,Y+b3,A]) Y

n = P25
a3,Y=a2Y(Y/Y18−1)
b3,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a3,A=0,000, b3,A=0,000

a3 = a20 [(x−0,171)/y]
b3=b20 [(mD1x+bD1)/y]
a20 = 1,  b20 = −0,4
mD1=−1,344, bD1=0,781

51

53

68

87 48

46

31

12

CE221−6A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P25
chromatic value (A4,10, B4,10)

−40      40

A4

−40

 

 

 

40
B4

Xw=116,54, Yw=99,99, Zw=26,13
xw=0,4802 yw=0,4120
A4=(a4−[a4,n+a4,Y+a4,A]) Y
B4=(b4−[b4,n+b4,Y+b4,A]) Y

n = P25
a4,Y=a2Y(Y/Y18−1)
b4,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a4,A=0,000, b4,A=0,000

a4 = a20 [(x−0,171)/y]
b4=b20 [(mP1x+bP1)/y]
a20 = 1,  b20 = −0,4
mP1=−0,157, bP1=0,385

51

53
68 87

48

46
3112

CE221−7A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P25
chromatic value (A5,10, B5,10)

−40      40

A5

−40

 

 

 

40
B5

Xw=116,54, Yw=99,99, Zw=26,13
xw=0,4802 yw=0,4120
A5=(a5−[a5,n+a5,Y+a5,A]) Y
B5=(b5−[b5,n+b5,Y+b5,A]) Y

n = P25
a5,Y=a2Y(Y/Y18−1)
b5,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a5,A=0,000, b5,A=0,000

a5=a2x[(0,86x−0,71y−0,026)/y]
b5=b2x[(0,19x+0,38y−0,240)/y]
a2x = 1,00, b2x = 1,00
λB,G,Y,R=475,503,574,494c,E nm

51

53
68 87

48

46
3112

CE221−8A_1

Ostwald colours (o), YW=100
max (m) chromatic value, P25
chromatic value (A6,10, B6,10)

−40      40

A6

−40

 

 

 

40
B6

Xw=116,54, Yw=99,99, Zw=26,13
xw=0,4802 yw=0,4120
A6=(a6−[a6,n+a6,Y+a6,A]) Y
B6=(b6−[b6,n+b6,Y+b6,A]) Y

n = P25
a6,Y=a2Y(Y/Y18−1)
b6,Y=b2Y(Y/Y18−1)
a2Y=0,000, b2Y=0,000
a6,A=0,000, b6,A=0,000

a6 = a20 [x/y]
b6=b20 [(mD1x+bD1)/y]
a20 = 1,  b20 = −0,4

51

53

68

87 48

46

31

12


