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M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

LX 23054 5764 2562 1441 922 640 470 360 285 231 191 160 136 118 102 90 80 71 64 58

FT 3.3 6.6 9.8 13.1 16.4 19.7 23 26.2 29.5 32.8 36.1 39.4 42.7 45.9 49.2 52.5 55.8 59.1 62.3 65.6

FC 2141.8 535.5 238 133.9 85.7 59.5 43.7 33.5 26.4 21.4 17.7 14.9 12.7 10.9 9.5 8.4 7.4 6.6 5.9 5.4
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M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

LX 215959 53990 23995 13497 8638 5999 4407 3374 2666 2160 1785 1500 1278 1102 960 844 747 667 598 540

FT 3.3 6.6 9.8 13.1 16.4 19.7 23 26.2 29.5 32.8 36.1 39.4 42.7 45.9 49.2 52.5 55.8 59.1 62.3 65.6

FC 20063.2 5015.8 2229.2 1254 802.5 557.3 409.5 313.5 247.7 200.6 165.8 139.3 118.7 102.4 89.2 78.4 69.4 61.9 55.6 50.2
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M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

LX 2643515 660879 293724 165220 105741 73431 53949 41305 32636 26435 21847 18358 15642 13487 11749 10326 9147 8159 7323 6609

FT 3.3 6.6 9.8 13.1 16.4 19.7 23 26.2 29.5 32.8 36.1 39.4 42.7 45.9 49.2 52.5 55.8 59.1 62.3 65.6

FC 245590.
6 61397.6 27287.8 15349.4 9823.6 6822 5012.1 3837.4 3032 2455.9 2029.7 1705.5 1453.2 1253 1091.5 959.3 849.8 758 680.3 614
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M 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100

LX 1980 495 220 124 79 55 40 31 24 20 16 14 12 10 9 8 7 6 5 5

FT 16,4 32,8 49,2 65,6 82,0 98,4 114,8 131,2 147,6 164,0 180,4 196,9 213,3 229,7 246,1 262,5 278,9 295,3 311,7 328,1

FC 184 46 20 11 7 5 4 3 2 2 2 1 1 1 1 1 1 1 1 0
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M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

LX 156724 39181 17414 9795 6269 4353 3198 2449 1935 1567 1295 1088 927 800 697 612 542 484 434 392

FT 3.3 6.6 9.8 13.1 16.4 19.7 23 26.2 29.5 32.8 36.1 39.4 42.7 45.9 49.2 52.5 55.8 59.1 62.3 65.6

FC 14560.1 3640 1617.8 910 582.4 404.4 297.1 227.5 179.8 145.6 120.3 101.1 86.2 74.3 64.7 56.9 50.4 44.9 40.3 36.4
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M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

LX 101137 25284 11237 6321 4045 2809 2064 1580 1249 1011 836 702 598 516 449 395 350 312 280 253

FT 3.3 6.6 9.8 13.1 16.4 19.7 23 26.2 29.5 32.8 36.1 39.4 42.7 45.9 49.2 52.5 55.8 59.1 62.3 65.6

FC 9395.9 2349 1044 587.2 375.8 261 191.8 146.8 116 94 77.7 65.2 55.6 47.9 41.8 36.7 32.5 29 26 23.5
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M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

LX 44202 11050 4911 2763 1768 1228 902 691 546 442 365 307 262 226 196 173 153 136 122 111

FT 3.3 6.6 9.8 13.1 16.4 19.7 23 26.2 29.5 32.8 36.1 39.4 42.7 45.9 49.2 52.5 55.8 59.1 62.3 65.6

FC 4106.5 1026.6 456.3 256.7 164.3 114.1 83.8 64.2 50.7 41.1 33.9 28.5 24.3 21 18.3 16 14.2 12.7 11.4 10.3
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M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

LX 34531 8633 3837 2158 1381 959 705 540 426 345 285 240 204 176 153 135 119 107 96 86

FT 3.3 6.6 9.8 13.1 16.4 19.7 23 26.2 29.5 32.8 36.1 39.4 42.7 45.9 49.2 52.5 55.8 59.1 62.3 65.6

FC 3208.1 802 356.5 200.5 128.3 89.1 65.5 50.1 39.6 32.1 26.5 22.3 19 16.4 14.3 12.5 11.1 9.9 8.9 8
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M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

LX 192196 48049 21355 12012 7688 5339 3922 3003 2373 1922 1588 1335 1137 981 854 751 665 593 532 480

FT 3.3 6.6 9.8 13.1 16.4 19.7 23 26.2 29.5 32.8 36.1 39.4 42.7 45.9 49.2 52.5 55.8 59.1 62.3 65.6

FC 17855.6 4463.9 1984 1116 714.2 496 364.4 279 220.4 178.6 147.6 124 105.7 91.1 79.4 69.7 61.8 55.1 49.5 44.6

21 



0° 15°15° 30°30°

45° 45°

60° 60°

75° 75°

90° 90°

105° 105°

80000

120 k

160 k

200 k

50000

100000

150000

90°

75°

60°

45°

30°

15°

0°

-15°

-30°

-45°

-60°

-75°

4m 13.1f

3m 9.8f

2m 6.6f

1m 3.3f

0m 0f

-1m -3.3f

-2m -6.6f

-3m -9.8f

-4m -13.1f

22 



M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

LX 146326 36582 16258 9145 5853 4065 2986 2286 1806 1463 1209 1016 866 747 650 572 506 452 405 366

FT 3.3 6.6 9.8 13.1 16.4 19.7 23 26.2 29.5 32.8 36.1 39.4 42.7 45.9 49.2 52.5 55.8 59.1 62.3 65.6

FC 13594.2 3398.5 1510.5 849.6 543.8 377.6 277.4 212.4 167.8 135.9 112.3 94.4 80.4 69.4 60.4 53.1 47 42 37.7 34
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M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

LX 18176 4544 2020 1136 727 505 371 284 224 182 150 126 108 93 81 71 63 56 50 45

FT 3.3 6.6 9.8 13.1 16.4 19.7 23 26.2 29.5 32.8 36.1 39.4 42.7 45.9 49.2 52.5 55.8 59.1 62.3 65.6

FC 1688.6 422.2 187.6 105.5 67.5 46.9 34.5 26.4 20.8 16.9 14 11.7 10 8.6 7.5 6.6 5.8 5.2 4.7 4.2
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SSI [CIE A] 75
Spectral variance
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Spectral variance
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Spectral variance

0

0.02

0.04

0.06

0.08

0.1

0.12

350 400 450 500 550 600 650 700

N
or

m
al

ize
d 

sp
ec

tr
al

 p
ow

er
 d

ist
rib

ut
io

n

Wavelength, nm

Test Source CIE Illuminant D65 - Daylight

6593 K

31 



84

C1

86

C2

83

C3

83

C4

85

C5

91

C6

95

C7

93

C8

88

C9

76

C10

68

C11

84

C12

86

C13

89

C14

78

C15

92

C16

-8%
-5%

-2%

1% 3%
6%

3%

-3%

-7%
-5%

1%
5%

10%

5%

11%

-1%

32 



0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.0
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

22
00

 K

27
00

 K

30
00

 K

35
00

 K
40

00
 K

50
00

 K
60

00
 K

70
00

 K
80

00
 K

90
00

 K

10
00

0 K

12
00

0 K

15
00

0 K

20000 K

40000 K

45
046

0

470

480

490

500

510

52
0

53
0

54
0

55
0

56
0

57
0

58
0

59
0

60
0

61
0

62
0

63
0

00
0

K

35
00

 K
40

00
 K

50
00

 K
60

00
 K

70
00

 K

80
00

 K

90
00

 K

10
00

0 K

12000 K

15000 K

20000

400
97

R1

97

R2

96

R3

97

R4

96

R5

93

R6

94

R7

91

R8

76

R9

93

R10

95

R11

80

R12

97

R13

97

R14

97

R15

                                                                                                                                                                  39 70

SSI [CIE A] 39
Spectral variance
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SSI [CIE A] 75
Spectral variance
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Beam Intensities from 1-20m

M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

FT 3.3 6.6 9.8 13.1 16.4 19.7 23 26.2 29.5 32.8 36.1 39.4 42.7 45.9 49.2 52.5 55.8 59.1 62.3 65.6

LX 41163 10291 4574 2573 1647 1143 840 643 508 412 340 286 244 210 183 161 142 127 114 103

FC 3824.2 956 424.9 239 153 106.2 78 59.8 47.2 38.2 31.6 26.6 22.6 19.5 17 14.9 13.2 11.8 10.6 9.6
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FT 3.3 6.6 9.8 13.1 16.4 19.7 23 26.2 29.5 32.8 36.1 39.4 42.7 45.9 49.2 52.5 55.8 59.1 62.3 65.6

LX 14792 3698 1644 924 592 411 302 231 183 148 122 103 88 75 66 58 51 46 41 37

FC 1374.2 343.5 152.7 85.9 55 38.2 28 21.5 17 13.7 11.4 9.5 8.1 7 6.1 5.4 4.8 4.2 3.8 3.4
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M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

FT 3.3 6.6 9.8 13.1 16.4 19.7 23 26.2 29.5 32.8 36.1 39.4 42.7 45.9 49.2 52.5 55.8 59.1 62.3 65.6

LX 180160 45040 20018 11260 7206 5004 3677 2815 2224 1802 1489 1251 1066 919 801 704 623 556 499 450

FC 16737.5 4184.4 1859.7 1046.1 669.5 464.9 341.6 261.5 206.6 167.4 138.3 116.2 99 85.4 74.4 65.4 57.9 51.7 46.4 41.8
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