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(Mn 1) 3.13 34
3037.788 E 8§ ] Fe 1 0.99 31 (Mn11) | 4.51 21
3037.946 (1 ] Nir 0.03 25 3043.263 [—2 ]
3038.001 ¥ 3 1 Mn 1 4.34 3043.3558 [ 2 ) Mn1 3.13 34
3038.312 ES® 3 Fe1 3043.543 I 9 1 ¥ 0.00 1Y
[V 11 2.04 40
3038.513 ES8 3 IV 11 2.47 96
Cr 11 4.01 41 3043.759 [—2r ] Mn 1 3.13 34
3038.747 [ 38 ]} Tiu— 1.58 85 S045. 853 i 2 ! Ti n— 1.57 78
|Fe 11 3.89 54 Cr1n 4.07 48
3038.978 E® 3 3044.009 t & 3 Co 1 0.00 11
3039.066 | 3 ] Ge 1 0.88 2 3044.124 [ 3 | &r 11— 0.56 26
3089.202 [—3 ] Mn 11? 4.69 S044. 228 [ 2N ]
3039.325 { 8nl ] Fe 1 2.43 199 I 3044.333 [—2 ] OH 35 0,0 1
3039.38 [—3 ] J044.44 [—3 ]
3039.5697 [ 4mz ] Co1 1.71 52 3044 568 [ 8 ] Mn1 2.11 15
il (e - 3044.720 % 3 Nb n? 69
: —_ | 1
3039.761 1 3 ] Cri— 3.00 117
Cr1 1.00 26 3044.837 | & W Fe 1 3.97 98
3040.020 [—2N ] 3044.94 (-2 ] Vi 0.04 17
3040.218 [—3 ] Cr nn? 3045.M [ 4 ] Nii 0.17 12
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low | RMT Low | RMT
tiTtt ]‘Gﬁ No. Wave- Estimated Solar EP No.
o Mor |Notes|| length Intensity [Spot| Identi- | or or |Notes
fichiti n Rot. | Vib. . fication | Rot. | Vib.
L 7~ L=
~ wCreated by ImageZPBH trral version, to remove this mark? pledse rex
3ﬂ45+[}7 [ 4 | Fe 1 0.91 29 3050.132 IS 7 Cr 1 4.32 656
3045.340 [—3 1 Fe 11 5.67 179 |l 3050.273 [—2 ]
1045.48 [—2N | Cr 1? 4.07 48 3050.396 i—2 1 ¥x 1.38 T4
1045.582 F & 3 Mn 1 3.13 34 3050.504 [ &8 1] Co 1 1.96 T7
Ferx 2.4b 198
3050.67 [ 1IN ] Mn 1t 4.50 21
3045.723 F 3 3 Se 11 3.40 a7
3050.815 [10 ] Ni1 0.03 25
3045.778 O Mn 1 3.13 34
J051.04 [ 8 1
3045.96 [—3 ]
3051.24 [—8 ]
3046.0468 I S 4 Fe1
, : 3051.416 [ 2 ] — Mn 11 4.34
3046.17 —3
3051.61 [—3N ] Cr u?
1046.266 [ ON ] Mn 11 5.40 10
] 3051.704 [—1N ] Fe 17
3046.5038 0
: 3051.987 [—3d? ) Ce11? | 0.54 180
3046.672 P & ] Ti 11 1.16 47
3052.148 [—1 ]
3046.8058 [ 0 ] Fe 1 2.73 315
3052.213 [ 0 ] Vi— 0.02 15
3046.935 [ 2 ] Fe1 2.43 198 Cri 3.08 164
3047.048 i Fe1 2.95 457 3052.268 [ O ]
[Mn 1 3.13 34
30524018 | [ 1 ]
3047.200 [ @ 1 Fe1 2.84 382a
3052.580 =1 1
3047.43 T ] —Cr1 3.09 164
3052.67 [—3 ]
3047.614 [ 35 ] Fer 0.09 !
3052.788 [ 0 ] Fe1p 2.56 262
3047.79 p g 3J Cru 2.71 15 I
3052.026 [—1 ] Sc 1 3.42 a7
3048,003 [ & 1
3053.068 [ 5 1 Fe1 2.42 146
3048.094 [ O | Co1 1.96 77
" 3053.246 [—-8 ] Yo 3.54 68
3048.2198 [ & 1] Vn 2.51 123
3053.420 [ Td ] IV 11— 1.80 34
3048.352 [—1N ] S 1.01 31
2.94 398
3048.454 I B 1 Fe 1—
3053.55 [—2 Gdu? | 0.49 25
3048.569 [—3 ] OH B4 00| 1
3053.660 P& 32 Vi 0.00 17
3048.651 [—3 ] vV u? 2,27 67 ’ (Cru) | 4.29 64
3048.762 ] & ] Ti1x 1.58 T8 3053.744 [ 2 1]
3048387 [ ¢ 1 Co1 0.17 11 3053.880 [ | Cri 1.03 26
Vo 2.04 40 Vi 2.05 40
{(Mn 1) 3.13 34
3054.315 (12 ] |4 0.11 25
3049.015 [ 2 1 Fenni— | 587 181 Mn 1 2.14 15
Mn 11 4.52 21
: 3054.698 [ 2Ns ] |Al 1 3.60 7
3049.156 [—2 1 Feup | 4.08 109 Co1 0.17 13
3040.349 & 1 Fe 1 3054.830 [ 1 ] Zr 11 1.01 76
3049.546 F 3 Fer 3054.940 L 2 9 Fe1 2.61 263
Eun 0.21 7
3049.754 [—3N ]
3055.116 E & 1
3049.900 [—3N 1 Cr1 1.03 27
3055.206 [ 64 | |Fe 1— 1.56 55
3050.074 L ‘3 9 Al 1 3.60 T Fe 11 5.90 181
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RMT E-:E:i- Re- Low | RMT
Wa t e No. Wave- valent |duced Solar EP No.
. or |Notes length Width (Width|Spot| Identi- or or |Notes
- Vib. . AN AN N fication t. Vib.
@Cleated by IImage trtel velsion, toswemeve this marke pl res
3055.457 o T Cr 1t 3.85 33 3060,980 P & ] Fe1 1.56 55
3055.594 [—8 ] Cem? | 2.25 3 3061.12 [—1 ]
3055.720 [ 48 ) Fe1— 3061.28 [—8 1
3055.934 [—3N ] Vo 2.52 123 3061.35 =31} Zr 1 0.09 6
3056.1108 Fa 4 3061.40 (=1 ]
3056.233 L& 1) Fe1 2,61 3061.57 a2 0 Cr 11 4.04 41
3056.3408 E2 3 Vi 0.02 17 3061.66 38 12. 4 Cr1 2,54 55
3056461 (=2 3061.825 01 29, 7 Co1 0.10 11
3056.581 [ IN ] 2061.972 67 92. 0f —Co1? 1.74 52
3056.768 [ 5d ] Tin— | 1.16 47 3062.12 61 23. 8| Mn 1 2.16 15
Fe 11 4.07 109
30567.004 [ ON ] 3062.18 127 41. 5| Co1 0.10 12
3057.134 [ 2 ] Alx 3.61 7 3062.29 50 22, 0 Fe 11 4.08 108
3057.436 [ 256 ] Tin— | 0.00 5 3062.52 39 12, 7 OH? 81 0,0 1
[|IFe 1 0.86 28
3062.70 27 83 Vi 1.82 34
3057.643 [10 | Ni1 0.21 5I
3062.83 55 21.
3057.788 EZ i Fe1p 0.96 29
3062.873 72 23. 7 Fe 1 2.95 456
3057.873 [—8 ] Cru 4.32 65
3063.046r 23 1.7 Ce 11 0.90 185
3057.963 L& 3
3063.175r 44 25. 6 Fe1 2.18 102
3058.075 E®E 3 Tim 1.18 47
3063.241r 106 34. Vi 2.51 123
3058.240 [—2N ]
3063.405r 43 14. Cur 1.64 4
3058.356 I3 3 Cru 4.07 48
3063.505r B0 27, Ti i 1.16 47
3058.488 T Fel
3063.555r | 119 38. 9| OH RO 00| 1
3058.7068 [ 8 ]
(Os1) 0.00 1 2063.729r | 101 33. 0| OH RS810] 00| 1
3059.094 [256 1] Fe 1 0.05 0 3063.805r 78 37. 9| Cr 1t 3.87 32
(Al 1) 3.60 7 :
3063.936r BG 35. 6| Ning— 2.95 3
2059.383 8 1 Cr 11 2.70 15 IFe 1 2.42 147
3059.616 | [ 247 ] ern |37 £ 5004,016r | 147 | 48.0
- ; 3064.12 a 23 11. 0|
2000. 758 e 3 Tin {111& 47 s064.216r | 185 | 44.1 OH— |R7 00| 1
OH R 11 0,0] 1
3060.039 [ 0d ] Fen— | 4.08 109
Co 1 1.96 i 3064.3778 | 132 50, j Co1 0.10 13
3060.12 ¥ 3 Fr 1 0.04 6 3064.515r 65 21.
3060.24 =1 ] 3064.622r | 149 48, 7 Ni 1 0.11 26
3060.3455 -1 ] 3064.7138 83 53. 6 Pt 1 0.00 2
3060.4558 Ea 3 Vi 0.04 17 3064 829r 80 26, zl
3060.548 F O 1 Fe 1 2.99 457 3064, 055r 83 27, 3 0H R 6 0,0 | 1
e B soes.0o4r | 133 | 435 | loBE  {R'E | 99 [} !
3060.773 [ 2 3 Cr1 3.00 184
(Sc 1) 3.45 37

10




vehtt

Equi-

!

L g

AX

Re-

ANl A

3065.310T
3005.4951
3065.610r
3065.775r
3065.994r

2066.144r |

3060.227r
3066.364r

3066.501r

3066.6945
3060.816r
3066.994r
3067.123r

3067.262r
3067.386r
3067 657
3067.7818

J067.939r

3068.176r
3068.281r

3068.476r
3068.508r
3068.725r

J068.7%6r
3068.0448
3069.181r
3069.334r
3069.455r
3069.681r

3069.915r
3070.038r

103
34
42
22
95

y 565

33
31

> 663

121
110

128

130
103

75

148

102
52
69
57

141

66
55

3070.265r

129

33. 6|
11. 2§
13. 8

7.2
40. 4

18. 9

86. 5
39. 1

86. &

16. 0
15. 0
42, 4
93. 3

93. 3|

42,

3b.

41. 8’

42, 3|
33. 7

24 6|
23. 4
48. 3

46. 1
18. 7
22. 5|
20. 4
46. 3
26. 4

21, 5
17. 9
42. Oi

®Created®y |mage
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Low

Fe 11

Y

OH—
Mn 1

OH-—
Alx

Tix

Ti o
VI

Fe 1—
Ti mx

Fe 1f p
Vi
Fer

Fe 1
YV

{Cr 11)
Fer1
OH—
OH
OH
OH—
Fe 1
Fe1

OH

OH

|OH —
Fe 11

OH
Fer
OH

Fe 1

OH
Vi

OH

Mn 1

2.49

R5
Z2.14

R'S
3.61

0.01

0.00
0.07

2.73
1.16

2.95
2.51

1.61
1.79
{2.'?1
2.71
0.91
R' 4
R 10
RSO

11
R 14
2.69
1.61

{4

R 12

R3
415

R'3
1.48
R7

2.16

11

BEMT Equi- | Re-
M |~ e | Wiat [Wisslspot
or otes 1 i
1!‘1_1;_ ] . A AN
tifal versiofl, torén
97 3070.380r | 58 | 25
3070.492r | 86 | 28.0
112 3070.695: | 68 | 22.2
3070.795r | 49 | 18 2|
00| 1 | sorio0sr | 38 | 12 8
%
3071.145r 59 22. 0
09 | 1
3071.253r | 132 | 43.1
5
3071.4285 41 13. 5
5
17 3071.555c 27 8 8
313 3071.677r | 53 | 17. 4
47
3071.798r 37 12. 81
456
30719650 | 69 | 20 4
123
3072.1156r 202 65. 6}
3072.182r | 155 | 79. 5l
56
34 3072.328: | 109 | 3. 6l
15
15
3072.495r | 78 | 258
28
3072.670r 31 10. 2
0,0 1
00| 1 | 3072.08er | 2438 | 70.1
00| 1 || so73a25r | 86 | 30.
0,0 } ;|| 073235 | 62 | 28
0.0
315a
3073370 | 15 4
hb
3073.525¢ | 22 7.
0,0 } :
0.0 3073.677¢ | 40 | 13.2
3073.832r | 50 | 16.4
0,0 1
s073.007c | 52 | 20.0
00| 1
122 3074.07 a 82 | 30.3
00| 1 | 3074185c | 143 | 46
83 3074.385r 39 18.
0,0 1 3074.435r 105 34. 2
3074.606r | 49 | 15.9
3074.905c | 20 9.
00| 1 | 3075.035: | 50 | 247
15
s 3075.185r | 108 | 47.5
1 I
: 3075.230r | 222 | 72
15 3075.355r | 103 | 102.1

Solar
Identi-
fication

OH
OH

Fe i

Crn

OH
Fe 1

Tix

Cr 1

Co1
Tinx
OH

OH—
ICo 1

Cr nt—

Co 17
OH?

Tia
Mn 1

Fe1
Cro

Cor
Cri

Vi

Fer

Fe 1
OH
Fe1

V nt—
Cr u?

OH

Fen
|ITi x

OH

{

Low
EP
or
Rot.

R’ 2
R 6
3.77

4.04

R 14
5.90

1.18

4.07
4.15

0.22
0,03
RS

R 16
0.17

3.86

2.28
R'16

0,00
2.18

3.05
4.07

1.74
3.12

0.02
0.04

2.69

3.02
R 4

2.49
4.38

R 17

3.81
0.01

R 16

RMT
No.

or
Vib.

Notes

0,0 1
0,0 1

41
0,0 1
181

47

47
123

12

0,0 1

al
184

15
17

313

457
00| 1

112
73

0,0 1

e

0,0 1
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T Equi- | Re- Low | RMT
Wnﬂ\{f]t i [ 0. Wave- valent | duced Solar EP No.
len or or |Notes| length |Width [WidthBpot| Identi. or or |Notes
aC ﬁﬁar velsian, todemeve thistharks:please re
3075.455r 30 | 22 8 3070.979r | 111 36. 2 |%}H-— Q2 00| 1
Bl
3075.505r 78 | 40.0
3080.116r 73 23, 9 Fe 1
3075.733r | 436 | 141.7 Fe1 0.96 28
3080,245r 37 12. 2 0H R2 00| 1
3075.805r 51 33. 6| Zn 1 0.00 1
(V1) 1.19 57 3080.368r 31 12.3 Vi— 1.18 57
3075.998r 57 35. 4 Vn 1.8 34 3080.422r 46 14.9 Fe 11 4.08 108
3076.265¢ 40 13. 2| 3080.5957 45 14. 6
3076.435r 51 16. 6| Fen 5.87 181 3080.757r | 130 33. 4 Ni 1 0.21 26
3076.585r 16 5.2 Cr 1? 2.54 55 3080.877r 65 27. 8
3076.750r 24 85 3081.005r 6 18. 2 -V i 2.50 112
3076.831r 24 8.0 3081.12 a 19 7.5
3076.91 a 10 8.7 Gdn 0.00 10 3081.247r 58 27. 3 OH R 18 00| 1
To 1 3.02 457
8077.027r 44 15. 3 OH R 3 00| 1
3081.312r 100 32. 5 Mn 1 2.18 16
3077.183¢r 57 33.1 Fen 4,07 108
3081.460r 37 14. 0
8077.225r 92 | 29 9 —Crn 4.50 103
3081.550r 82 26. 6 OH Q3 00| 1
3077.395r 12 4.1
3081.680r 91 43. 0| OH P1 00| 1
3077.558r 30 12, 3 Tun? | 1.54 4
Cru? | 3.86 32 3081.725r | 120 39. 0|
3077.640r 91 20. 7 Mo 1 4.39 3081.R40r 61 33. 0l Fe 1 1.48 53
3077.735r 57 19. 8 “ 3082.035r 32 40, 4 Mn 1 2.16 15
OH R 19 0,0 1
3077.835r 46 15. 1 Cr1 3.11 184 ,
Cro 4.47 103 3082.168r | 257 23, 6| Al 2 (.00 3
V1 0.07 17
3078.044r 141 45. 8 |Pe 1— 0.96 29
OH R 17 00| 1 3082.28 a 56 38. 8
3078.252r 20 13. 0 3082.38 a 64 24. b
3078.387r 88 | 47.2 OH R 18 00| 1 3082.525r 40 13. 0 V1 2.04 30
3078.445r | 173 68. 2 OH Q1 00| 1 3082.6268 | 107 34, 9 Co1 0.00 10
I¥e 1 2.48 146
3082.75 a 34 13. 6 Mn 1? | 4.23
3078.662r | 321 | 104 ITi m— | 0.08 B
Fe 11 5.82 181 3082 850r 53 17. 2 Co 1— 1.88 73
3078.825r 18 11. 8| 3083.04%2r 85 27. 7 Feu— | 3.97 97
3078.915r 52 21. 4 3083.168r 61 10. 8 IFe 1 .45 197
Y iz 2.52 112
3079.105r 78 | 25.5 I
3083.282r | 110 35. 6 OH Q 4 00| 1
3079.308r 35 13. 3 Crn 4.50 102
3083.382r 58 28, 4 OH Q4 00| 1
3079.375r 94 | 307 Fe n— | 4.15 122
[Co 1 ?*3? ig 3083.503r | 117 52. 9 —V1 1.22 57
) 3083.620 22 25. 2 Cr 4.07 47
3079508 | 6 | 2.7 |l 4 i
3083.7498 | 295 95. 7 Fe1 0.99 28
3070.617r | 70 | 258 Mni: | 2.19 15
3083.850r 40 24. 0
8079.755r 22 7.3
3084.056r 67 24 8 OH R1 00| 1
3079.825r 20 6.7 Feip 220 102
3084.165r 46 15. 0

12




3084.290c
3084.455r
2084.57or
3084.G85r
3084.795r
3084, 897
3085.043r
3085.206r
3085.331r
3085.395r
3085.545r
3085.673r
3085.720r
3085.885r
3085.995r
3086.111r
3086.229r
3086.4003

3086.530r
3086.636r
3086.787r
3086.988r
3087.076r
J087.345r
3087.453r

3087.533r
3087.693r
3087.843r

J088.039r
3088.188r
3088.355r
3088.610r
3088.752r
3088.823r
3089.000¢
3089.006¢r

98
98
58
12
37
79

31
41
75
64

122

177
161
54
107
71

62
58
38

370
64
101
41
105
36

39

21. 7
9. 2

10|

1.3
22.6
20. 7
317
31, 9
23. 5
4.0
16. 7
25. §|
12. 3

10. 0
13. 4
24,

20, 7

39, 5|
15. 9|
57. 3
52. 2
22. 4
40. 5
2b. 3

20, 7
25. 3|
28. &

119

34. 0|
32. T
13.3
34. 2|
1.7
19. 4

12. 6|

Cr n—
Crr

Ti 11
OH

OH
Crn

OH

Co1
OH

Vu—

Nirr
OH

Fe 1—
OH

Cr 17

Cru?
Ti o

OH
Vi

The Solar Spectrum—Continued

4.30
3.12

1.05
R 18

Q5
4.07

0.22

3.10

Q6

3.24
Qe

3.08

2.01
£.47

0.05

R 20
1.19

[
184

93
0,0

0,0
47

0,0

50
0,0

39

11

77
102

0,0

57

Notes

| H

13

Wave-
length

‘I 3080.22 a

3080.403r

3089.5055
3089.613r
3089.745r

3089.868r

3090.222r

3090.374r

3090.486r

3090.733r
3000.868r
3091.071r
3001.213r

3091.371r
3091.583r
3081.693r
3001.8768
3092.093r
3092.233r
3092.403r
3092.473r
3092.598r

3082.712r

3002 851r
30902.983r
3093.123r

3003.346r
3093.498r

30G3.608c
3093.723r
3003.823r
3003.883r

Equi-

valent

Width
A

O°Tey

24

70

66
94
134

162

129

98
112

356
77

58

301

45

102

&

41

927

£

35
106

109

Re-
duced Solar
Width|Spot| Identi-
ANSA ! fication
7.9
227 T 1
Fex
2L &
al. 4 Co1
58. 5 OH
52. 6 OH
41. 7 Pe 1—
Co1
32, Of OH
40. 7 OH
OH
19, 7
32. 4 OH
115 Mg 1
486, 4 CIL
lOH
a4. 8| OH
a7. 4 Fer
32. 0
3.2
a6. 4 Mo 11—
8.7
34. 6 OH
29, 2
44, 9[ CH
OH
183 Al
éFe 1)
OH)
46. 2 Al
45. QI Mg
07. 6 Vi
(V 11 p)
34. 1 Fe 1
39. 0 Cr n
(Rh )
19. 2 OH
12. 3| OH
67. 0 Fe 1
ab. 4; Fer

R 21
2.71
R 21
{P 3
Q5
Q5
1.01

1.94

Q8

R 20
Q'8

(.01
(.96
Q6

0.01
2.71

0.39
2.05

4.78
3.49

R 21
gl |
1.61

2.56

10
0,0

0,0
0.0

313

=
=

oo
oo

Ses
o i

Eumw

——

ol -
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3004.469r
3094.626¢
3094.724r
3094.897r

3005.0783
3095.254r
3005.347r
3005.554r
3005.724r
3085.884r

3096.039r
3096.138¢

3096.324r

3096.404r

3096.549r
3096.624r
3096.7064r
3096.902r
3097.130r
3087.177r
3007.35656¢
3097.433r
3097 .490r
3097.618r
3097.785r
3007.830r
3097.965r
3098.072r
3008.193r

111

67

75

27

103
14
20
32

82

43

49

41
55
45
647

21
26
45
38
66
54

68

98

35. T
7.9
45. 6|

35.9
"
9. 0
Eiﬂl

29
24 2

8 o
21. 2|
33. 4

4:.51
9 5
10. 6

30. 3
3l. 2

18 3

40. 9

23 2

36. 6

4.9
209
33.3
29. 6
10. 9
12. 1
18. 6|
14 6
23. 5
18
& 8
21. 9
31. 9

Fa 1

OH
Cor

ICr 1
Yo

S

OH
Cr 1

Fe 11—

Ti 11

Fe 11
Fe 1
Tin

CH
Fe 1

Co1

{PE

4.07
2.45

2.04
0.51

R 19
R 19
Q7
Q7

1.18

2.73
4.07

0.04
2.69
Q9

Q9
1.74

271
0.13

2.73

P 4
4.78

3.97
e

1.78
1.57

2.71
Q'8
5.60
2.72
0.17
1.23

3.94
2.42
1.57

315a

314
0,0
0,0

49

1

46
165
77

0.0
313

10

- = M M

=

[

rl

14

3098.325r

3008.4535
3098.588r
3008.720r
3098.8256r
3008.968r
3099.116r
3099.236r

3009.418r
3099.576r

3099.675r

3009.790r
3099.896r
3000.987r
3100.150r

3100.325r
3100.524r
23100.682r

3100.839r
3100.942r
3101.012r
3101.242r
3101.417r
3101.574r
3101.694r
3101.895r
3101.974r

3102.148r

3102,299r

3102.3609r

3102.519r
3102.643r
3102.764r

44

465

61

263

216

100
61
102
123
38
284

201
45

04

a3

162

68
18

|

4 4

8. 6
28. 2
10. 1
17. 2”
18. 4
34
23. 2|

29.3
30. 5|

16. Bl

47. 2
115
115

4. 5

85. 0
9. 6|
69. 6|

38. 5
38. 2
32.9
44. 3
47. 4
91 6
7.4
64. 6
26. 2|

30. 4

20, 2

G1. &

9, 4
22. 4
15. 4

Mo n?
OH
OH
OH
Fe 1
Nirx

Zr nn
OH

OH

OH—
OH

Fo1
Fe1
CH

Fe 1
Gd i1
| Fe 1

Fex
vu
Fer
OH

Niz

Niz

OH

CH—
Vn

OH
Ti1
Fe1

1.01
0.91

R 16
R 16

0.99
0.24
0.96
{Lﬂ"?'

1.07
2.40
2.03
2.73

Pb
0.11

0.42

{ 11
' 10
R 15
0.37

{ 10
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|

Equi: | Re- | Low RNMT - E.?un:G deJd - %ﬂg RPLT-ET
1 T 0. Ave- valen u ar 0.
wo TNV MEIROT BOMYS || o | alnt guendle | S | EF |
l Eu ﬁcatiﬂrz %ﬂq: Vib. . AN AN fication | % Vib,
awCregteddy | mage el version, todemeve this marke prease re
3102.882r Li12] 22 4 Fe1 “ 3107.725r 54 17. 4 Ni: 0.17 12
4102.979r 24 7.8 Ti 11 1.22 58 3107.854r 29 9. 4
3103.109r 23 7.5 3107.983r 58 18. 8| Fer 2.69
3103.2841 28 12. 5 OH P4 0,0 1 3108.133r 11 3.4
3103.349r 80 | 25.9| OH P4 00| 1 3108.263r 20 6. 4/
3105.494r 44 14. 3 Cria 4,30 71 3108.363r 6.6 2.1
3103.614r 16 5 3 o108.555r 30 9. 6| Car 1.90
; L 1.88 73 3108.681 63 2.2 Cr 11— 4.15 55
3103.781r ] 199 { 8.8 oI g I"i-" i1 2,04 38
819 40. 3 Ti 1z 1.89 a0
UEE e “ = 3108885r | 26 | 8.9
, 58 18. 7 ol | 171 .
3104.1678 48 15. &
e G did - 3100.073r 45 14. 6 Fe1 2.47 165
274 1B 6. O 11 i 1
i 3100.333r 77 | 24.8 OH 12 0,0
3104.349r 29 13. 2 OH R 23 0,0 1 CH 12 0,0
3104.571r 106 34.1 CH— R 14 0,0 2 3109.503r 256 80 Co1 1.74 50
Tiu? 1.849 a0 :
3109.6228 47 15. 1 Fe1
3104.71 a Mg 11 5.86 6
to 44 14.3 3108.803r 8 5 2.8 OHY 33 1,1
3104.79 a Mg 1 8.86 G
3109.928r 43 14 0 Tinp 1.22 58
3104.914r 432 18. 7 v 2.05 39 y
3110.084r B3 26. 7 Tin 1.58 i g
J105.004r 22. 2 Tin 1.22 67
3105.174r 24, 9 Fen { o E... H Fe 1
R 24 0,0
3105.324r 20 6. 4 3110.520r 39 12.5 OH {q' 13 0,0
3105 464r 56 21.8 Nir 027 12
S110.704r 148 47. 5| ™ u— 1.23 67
2105.563r 26 11. 5§ Fenl 3.89 82 IV 0.35 1
3105.677r a9 31. 8 OH Q11 0,0 1 3110.849r 108 34. 7 |Fe 1
Co1 0.22 11
3105.894r 21 7. 0] Co1 0.51 26
v 0.0 3110.894r 97 63. 6| Yro— 0.08 o
9106.0s2r | 89 | 28.7 OH g 3 0.0 } 1 | s111.074r | 12 4. 0|
3106 241r 117 37. 7 Tin 1.24 67 3111.179r 38 12, 2 Zr i? 0.56 24
3106.559r 96 31 2| Fen 3.81 68 3111.304r 34 1. % Ti 1 1.98 181
[OH— | P86 00| 1
Zr o 1.00 63 3111.424r 9.5 3.1
3106.809r 26 10. 0| Ti 1.05 92 2111.534r .5 24
3106.907r 76 24. 5| CH R 13 0,0 2 3111.685r 57 18. 4-| Fe 1 2.56 260
3107.002r 48 15. 7 Co 17— 1.71 49 alll.Bldr 87 28.0 Fe 1
CH R 11 0,0
3107.322r 563 17. 1 Faix
3111 .944r 59 18. 9 Cro 4.14 55
3107.40 a 7 3.0 Car1 1.80 16 ' :
3112.077r 119 38. 4 Tinm— 1.22 &7
3107 .459r 36 12. 6 OH— Ph 0,0 1 [Fe 1 2.95 455
| Tix 1.97 181 om  [{E] 0,0
P'6 0,0
3107 565 82 | 26.5 |0OH PS5 00| 1
Crn 4.77 125 3112.214r o6 30. 8 OH P6 0,0
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3112.954r

3113.097r

3113.214r
3113.384r
3113.454r
3113.591r
3113.666r
3115.838r
4114.078r
3114.125r
3114 3161

3114.353r
9114.483r

3114.628r
3114.673r
3114.778r
3115.043r
3115.283r
3115.353r
3115.468r

3115.563r
3115.668r

3115.883r
3116.053r
3116.263r
3116.393r
3116.508r
3116.633r

3116.727r

L=

AN

ANSN

The Solar Spectrum—Continued

a0
15
28
13
39

39

17
112

89

g &

74
125
125

13

39
47
101

3 %

35

5 B 3

140
149

16. 2|
4 7
9. 2|

-
12.

12. 5
Y

36. 1
20.

y
21. 1
21. 1
33. 5

10, 5
40. 1

a3, [.'4

5.5

15. B
16. 5
32.

14.
8.6
8.

11. 3
18. 2

10. 1

8.1
26. 3
14. §
a97. 3
47.9

28. 4

Vi—
Cr1?

OH

OH
Con
YV
Fe 1p

Ni1x

Fe1
Crn

Fe 11

Mn1
Fenn

Fer
Cr 1

Fe

1.19
3.11

{g' 413

Q13
1.71
2.90
2.47

2.00
0.11

3.80
R 10

R 10

3.41
3.12

3.89
Q 14

417

3.37
3.97

2.45
2.59
2.207?

1.01
3.89

3.19
4.77

174

0,0

a8
a6

46

436

165
261

26
126

|

16

3116.917r
3116.982r
3117.037r
3117.201r
3117.249r
3117.432r
3117.662r

3117.7688
3117.890r

3118.1418

3118.2538
3118.390r
3118.557r
3118.656r
3118.8273
3119.035r
3119.198r
3119.351r
3119.504r
3119.678r

3119.802r
3120.012r

3120.092r
3120.287r
3120.372r
3120.430r
3120.602r
312(0.732r

3120.877r
3121.081r
3121.160r
3121.419r
3121.604r

101

74

118
42
122

23
i
&8
128
120

27

68
151
100

41

60

8
36
140

119

21. 2

17. 0
38. 0|
20. 7
39.2
19. 1

7.4
24. 8
28. 2
41. 0
38, 6

31, El
B.7

2.6
28. 2
48. 4
56.
13. 1

10. 2|

24. 9|
16.7
44 8
17. 3|
38. 3

—|Ti1

Fe1—
Zn

OH

OH—
Tiz

|Tiz
Cron

Co1
Vu
Ni1
Cru
Tin?
Fer

Y u?
Fe1
OH
CH—
Cr 1
(Ti1)
Tim

OH—
Fe i1

Co1?
Fe1
Crn
Fe1
OH

Yu
ar1

Fe1
Cr n?

Co1

Ti 1
ICo 1

7y
o

4.07
1.07

0.99
1.23

Q 14

P8
1.05

2,02
4.17

0.17
0.33
4.19
2.42
1.08
2.76

2,52
2.43

15
8

1.50
1.24
Sor”
1.88
2.76
2.43
245
05

2.56
0.52

181
55

11

94

27
315aj

110
194
0,0

183

137
67

=

=P

74

194

®

e B W

—
g @ e



The Solar Spectrum—Continued

RMT Equi- | Re- Low | RMT
Wave t 0. Wave- | valent | duced Solar EP No.
lengt or |MNotes|| length | Width |Width|Spot| Identi- or or [Notes
jon - . L Vih. ) AN | AMA fication ot. | Vib.
@ Create | il version, to-temeve this marﬁ%f pPeage re
1,1 1 3126.207T 150 48. 0 Fe 1—
3121.783r 102 Vi 0.37 1
+121.859r 72 3126.332r Do 12, OH R 9 1,1 1
5t | 4
5 3126.472r 8 | 1% OH R 8 sl 1
; 37 | 1. F I 4.15 55
iR BI . = 3126.617r | 75 | 24 cH R 12 L1 | 2
¢ 87 18. 3 11X 58 ;
3122.0798 1 OH R 13 1 3
3122.219r 56 | 244 OH R 6 il 3
CH R 7 00| 2 3126.767r 80 | 25 8§ Fe1
1122.317r 145 46. 5 Fer 3126.847r 44 .7 Fe1 2.56 260
CH R7 0,0 2
3127,047r 24 7.7 OH R 7 T
qu2o.570r | 144 | 46.2 OH P8 00| 1
OH— | Q15 0.0 | 1 3127.117r 13 4 1
Cr 1 4.18 54
3127.247r 29 9. Co 1 0.43 26
3122.664r 41 18. 7 Fe1 2.73 314
o . 3127.362r 33 | 10 OH R 11 11 | 1
3122.7 5 1. 6| ui 1. 1
i 3127.491r 20 9. 4 —Nbn | 216
3122.909r 17. 7 Vi 2.90 173
62 3127.671r 8 | 27.7 |OH 16 00| 1
3192.940r 4. 6| OH R5 11| 1 CH 5 oo| 2
Ti 1? 1.97 180
3123.092r 38 | 12.9| Ti1 0.00 67
3127.846r 51 | 16.4 CH R5 0,0 2
3193.260r 36 | 11 g
3128.086r 36 | 1.7 OH— | RS 1| 4
3123,349r 53 17. 0| Fe1 2.42 164 OH P9 0,0 1
3123.443r 28 9.1 OH R 11 1] 4 3128.280r 73 | 28.2 Se 11 3 46 39
|OH PO 00| 1
3123.561r 60 | 19. 4| Fe1 2.73
3128.386r 47 | 15.3
3123.698r 11 3. 8 Rhi? | 0.00 G i
3193778 | 42 | 13 6l Ti 1 2.04 181 3128.621r | 60 | 19.4 OH {R 12 1.1 } 1
3123.959r 27 8. 8| OH P9 00| 1 3128.706r 98 | 313 Cruo 2.43 5
3124097t 33 | 10 8| Fetr 2.48 165 3128.776r 32 | 151 OH R 14 |l 3
Y u? 387 1
3124 283r 10 3.3 .
3128.807r &7 | 151 Fe 1 1.56 54
4124, 488r 11 3. g|
3129.007r 25 8 1 Cor— | 0.51
3124 638r 18 5. 9| OFH? R 26 00| 1 Fe 3.97 96
3124, 688r 11 3. 4| 3120.107r 60 | 19 .4 Fe 1
3124.803r 30 | 10 5| OH— | R12 Gkt 2 3120.177r 32 | 12.2 Zr 1 0.53 23
Ge 1 0.88 1 Fe 1 2.45 161
3124918 | 124 | 70. 9| CH R 6 00| 2 3120.320r 85 | 27.2 Nir— | 0.27 12
OH Q 16 00| 1 |Fe 1 1.48 52
3124.008r | 140 | 47 j Cr i 2.45 5 3129.532r 24 | 10.9 OH R 5 L1 1
3125053 | 111 | 57 Cr it 4,30 70 3120.787r 50 | 16.0 Fir 1 0.04 5
CH R 6 00| 2
3129.947r 23 7. 3| Y u? 3.41 51
3125288 | 166 | 40.8 Vo 0.32 1
3130.137r 48 | 15 4 [0H— | R 13 21| 2
3125.467r a7 | 149 Cr i 4,18 55 Ti 1 1.08 180
0.99 28 3130.267r | 104 | 33. 2| Vv n— | 0.35 1
3125.667c | 152 | 48.6 wer— (3% | 180 L $0 | odl 2
Feip 2.40 194
3130.414m| 85 | 27 3| Be ur 0.00 5
31259208 | 48 | 15 4| Zr 11 0.00 5




The Solar Spectrum—Continued

. > | | we B LI | e | BN
bi ) 0. AVE- VEIEn ue 0.
]m;ft]tt md Ebrn or |Notes length Width |[Width|Spot| Identi- or or [Notes
A ﬁ fication L Vib. . AN ANSA fieation ﬁot. Vib.
& CF ady |mage el vers on, tosemeve this marksplesase re
3130.567r i 24 7 |OH Q17 00| 1 3134.937r 87 27. 8 Vu 2.52 122
Fe 11 3.77 66
3135.046r 24 8 3 Ti 1 2.00 180
3130.631r 63 32. 7
3135.18B1r 24 7. 8 Yn 0.18 11
3130.795r 106 33. ¢ ITi 0.01 4
Ti 1 3135.356r a2 20, 4 Fe i1 3.89 82
(Nb 11) 0.44 1 Crn 4,77 124
3131.058m 80 25. 6| Be 11 0.00 1 5 3135.453r 62 19. 7 Fe 1
3131.236r 38 12. 2| |Cr 1— 3.11 183 3135.580r 53 17. 1 Fe 1 2.73
Tm n 0.00
3135.706r B7 28. 0 Crn 4.43 94
3131.361r 20 0.3
3135.870r 69 22 1 Fe1 2.45 194
3131.446r 44 14. 1 0OH R 15 1.1 1
3136.015r 43 13. 9 Ca1 1.88 15
3131.526r 42 13. & OH-— R4 ) % | 1
B {4.1‘: 55 3136.085r 28 8, a|| Feip | 2.40 160
4.18 53
31536.1956r 53 17. 1 OH Q2 ) % | 1
3131.708r 51 16. 5| Fe 1 4.08 107 |Fe 1
NiiI 3.31 04
3156.346r 46 14, 8 CH R2 00| 2
3131.806r 18 6. 8i Co1 1.74 48
3136.506r 82 20, 4 Vn 2.51 122
3131.951r 37 13. 9
. 3136.590r 146 46. 2 OH Q 18 0,0 1
3132.055r 137 44. 0| Crn 2.48 5
8136.707r 141 45. 1 ICr - 2.45 5
3132.189r 89 36. 2 OH R 14 1,1 1 Co1 0.00 8
3132.288r 73 30.4 Mn 17— | 4.33 3136.890r 84 26. 7 OH P11 00 1
3132.521r 96 30.8 Fe1 3.21 878 3137.0256r 47 15. 0 Cao 17— 1.74 48
OH R 2 1,1 1
3132.6356r 24 34 5 —Fer1l
3137.100r 29 9.3 Cr n? 5.33
3132.821r 4G 156. 7 Cri 3.12 183
3137.330r 88 28. 2 Co1 0.22 10
3133.066r 22, 1 |Fe n— | 3.89 82
Be 11 3.47 30 3137.445r 32 12 3 Co1 2.04 108
3133.216r 87 28. Of OH Q17 0,0 1 3137.560r 31 0.8 Cru 4.15 54
3133.335r 95 30. 4 Vu 0.33 1 3187.710r 26 10, 2 OH R 16 1 1
3133.4918 62 19. 9 Zr nn 0.96 63 3137.766r 66 21. ﬂr Co1 1.78 44
OH ol | 1.1 1
3133.59 =& 7 -y Nd 11
5137.896r 53 17. 1 OH Q3 1] %
3133.676r 7. 2.8
3138.014r 34 10. 9
3133.966r 108 62. 7 Fe1p— | 2.42 161 "
OH R3 1.1 1 3138.076r 19 6.5 Via— 3.76 205
OH R 17 1,1 1
3134.116r 414 | 132 Fer 0.96 28
|Ni 1 0.21 25 3138.206r a8 2.6 Cri 3.12 183
3134.3387r 106 85. 9 |OH P 10 0,0 1 3138.306r ] 19 Cra? 3.85
Crn 4.41 94
3138.406r 25 81 Fe1 1.56 53
3134.396r 63 41. 2 Fe 17 2.69
3138.518r 78 24 8 Ferx
3134.541r 11. 9 OH - R 16 1,1 1
OH Q1 1,1 1 3138.674r 57 18 3 Frm 0.09 5
3134.626r 22. 3 OH Q1 1,1 1 3138.786r a7 11. 9
3134.716r 45 24, 4 OH— RI15 1;1 1 3138.916r 27 88
Hf 11 0.38 b
3139.106r 11 3. 6] Feip 2.45 161
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The Solar Spectrum—Continued

an RMT Equi- | Re- Low | RMT
ﬁ C Iﬁbrrflu. Wave- valent | duced Solar E P Nn.
" or | Notes length | Width |Width{Spot| Identi-
C| ﬁﬂatmn F% . Vih. ; AX AXfX fication "E.T:h
s N e
@ Create agez Firial version, tosemove this mark: please re
4130, 164r 57 18. 3 Q18 0,0 1 3143.486r [ 98 1 Vi 2.51 122
CH { l4te] 0,0
3130.306r | 23 7.3 CH R1 0,0 | 2 17 0,0
3130.486r 13 4.3 Fe1 & B
4130.666r | 61 | 19.6 Fe 1 155 S5 bior 83. 4 CH { 18 0.0
3130.761r 107 34. 2 IV 1z 2.51 122 3143.7T64r 133. 3 T 1 0.03 4
Se 11— 2.49 39 CH— Q11 0,0
OH Q4 1 OH P12 0,0
3130.087r | 106 25. 1 |Fe 1 3143.806r 15. 8 CH Q9,100 0,0
Co1 0.10 9 Cru 4.43 4
(Cr m) 4.14 54
3140.016r 36 16. 6 | 3143.996r 73.1 CH Q8,9 0,0
Te 1 3.2 578
1140.209r 50 16. 1 Cr 4.78 124
3144.116r |}1237 || 159 CH Q6,8 0,6
3140.388r 81 20.9 Fe1 3.24 578
8 3to 0,0
4140.511r 62 | 19, 8| OH P’ 11 00| 1 5 0,0
3144.236r 15, 9 CH Q7 0,0
3140.757c | 101 32.1 |OH— P11 0,0 | 1 Q 21 0,0
Car1 1.89 15
3144.326r 15. 9| CH Q6 0,0
3140.938r 13 4 1 |OH Q6 1,1
3141.106r 39 15. 8 EH?— RS 1,1 2 3144.453r 33. 4 CH— Q5 0,0
¥ II
3144 .501r 33. 4 Fe 1 2.47 161
3141.181r 54 17. 2 Car 1.89 15 CH Q4 0,0
3141.296r 26 9, 5| 3 0,0
3144.629r 15. 9 CH {8 % o0
3141.513r 56 18. 1 Tir 0.90 i3]
(V 1) 2.60 152 3144.737r 33, 4 Vn— | 252 122
! |Fe 11 3.90 82
3141.666r 23 7. 3| i1 2.13 192
3144816r | 87 | 17,7
3141.801r 558 L7 Crmf | 532 175
3144.925r 67 21. 3 CH Q1 0,0
3141.908r 68 21. 8| —0OH Q5 gl 4 Fe 1 2.43 195
3142.021r 20 6. 5 OH Q' 5 1,1 1 3145.001r 123 39. 3 |Fe 1 2.99 455
Cr o 2.45 5
3142.156r 21 81 OH— R 18 1,1 1 (CH) Q 23 0,0
V u? 2.00 172
3145.136r 80 40. 4 Ni 1~ 0.00 7
3142.224r | 58 | 18 4 Fe 11 1.67 7 | o 4
3142.470r 38. 7 [Fe1— | 2.45 164 3145.360r | 128 | 40.§ Viu {ﬂ.ag 1
193 Vi 2.22 52
3145526r | 71 | 22.6 OH Q 19 0.0
3142.511r 0.5 0H P2 El| 1
3145.726r 116 36. 06 Ni1 0.17 11 .
3142.876r 13 4.7 Mn 1 2.89
3145.791r 80 34.5 Cr 11 4.41 85
3142.731r 32 10. 1 Cru 4,41 85 CH — 24 0,0
CH 24 0,0
3142.897r 88 28 1 Fo1 2.28 144 \
3145 .976r T4 28. 7 v 0.37 1
3143 .016r 75 23. 7 OH Q 19 0,0 1 :
3146.106r 18 5. 9
3143.156r 97 9.3 Tiitp | 0.00 28
3146.256r 69 21. 9| Vu 2.56 138
3143.242r 76 25. 6 Fe 1 0.00 ]
3146.801r 18 7. 8 Fer
3143 3361 23 7.8 Tirx 2.04 180
3146.466r 47 14. 9| Fe 1 2.42 160

19
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The Solar Spectrum—Continued

" ui- | Re- ‘ %
a AVE=
hﬂmt }n length
ANfN
®C m% S on, torey
3146.508- | 106 | 33.9 3151.005¢
3151.097r
3146.756r 48 | 15 3151.287r i
Ca1 1.90 15
3146.934r 73 | 23 9|
3151.352r | 114 | 386.2 Fe 1 273 311
3147.068r g0 | 282 (V 1) 2.54 138
31561.517c 11 3. 5|
3147.235r 34. 3|
= 3151.642r 14 4. 4 Car 1.90 15
1
3147.267r 25, 1 3151.863r 82 | 265 Fe 1 0.05 7
3152,000r 75 | 238
3147.447r 96 | 30 4
3152.117r 66 | 211 OH Q7 1,1 1
3147500 | 102 | 324 Fe 1— 3152.262r | 142 | 45.1 ITix— | 0.12 10
CH Q 26 00| 2 0H Q 20 00| 1
3147.784r | 100 | 81.9 Fe 1 3.02 455 3152.457r 38 | 12 zl OH P4 g1F a2
3148.042r | 114 | 36 2 Ti 1 0.00 4 3152.597r 10 3.3
3148.168r 65 | 206 Mn 1 2.98 10 3152.737r 65 | 20.8 Coi— |20 73
CH P3 00| 2
3148.307r 43 | 13.8 —QH? Q' 5 K1l 1
3152.857r 14 4, 4 Cr 1? 3.00 116
3148.440r | 103 | 328 OH Q5 13 ) 2
|Fe 1 2.43 104 3152.957r 58 | 184 OH— | P2 taa| 3
Cr1 2.07 115 OH P2 11| 2
3148.642r 14 4 4 Fe 17 2.20 2.20 99
3158.058r | 50 | 16.0 rexr |20 | 489
3148.797r 61 | 10.4 |
| s153.101r | 118 | 37.4 |Fe 1 2,45 161
3148.000r 67 | 21.4 OH Qe Lk | 4
3149.122r 8 2.5 Cru? | 441 84 3153.319r | 95 | 30 Fe1 2.45 160
3149.317r 63 20.0 Co1 0.17 9 3153.568r 27 8 6 I%' :T—- 3.37 200
3149.397r 20 7. 6l
3153.751r 70 22.3 Fer
3149.497r 27 8.7 Fe 1 2.5 453 :
3153.870r 10 3.2
3149.642r 11 3. 6
3154.005r 31 | 100
3149.724r 56 | 174
3154.120r | 57 | 2L 4 Fe 1 1,61 53
3149,852r 31. 2 OH Q 20 0,0| 1
133 {Cr ) 4,14 od 3154.200r 144 45, 7 |FE o d 3.77 66
Ti ix 0.11 10
3149.898r 20. 6 OH Q8 5] 3
3154.420r | 137 | 43. 6 Fe1 2,18 100
3150.077r 93 | 28.5 OH— | Q8 TN
Cr 11 415 54 3154 493r 93 | 20 5| 0OH P 13 00| 1
Fe1 3.47 161
3150.220r 490 | 17.2 Fe1?’p | 248 161
315450951 82 | 26 0 Nii— | 1.85 78
3150.307r g4 | 298 Fe1— | 3.28 578a |OH Qs L1l 2
OH P’ 1 1] a
3154.643r 75 | 45 3| OH 09 00| 1
3150.417r 39 | 12.7 CH P2 00| 2
3154.788r 76 | 241 Co 1 1.88 73
3150.512r 20 6.5
3154.940r 18 5.7
3150.652r 18 5. 7 Co 1? |
3155.130r | 101 | 320 |Cr 1 2.98 115
3150.747r 73 | 233 Ca1 1.90 15 Fe1 2.48 161
3150.832r 16 55 Co 17

20
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qul:i~ Re- Low | RMT o E ui—tr dRa-d - %ug R}}-‘IT
W, Q. ave- vilen uee ar 0.
leﬁgmttﬁi lm md E‘brn‘;{' Notes length Wiith Width{Spot %d&ntb or vnll'} Notes
A MM -t Yib. . A ANIN tion ’mtl i
@ Createdy | mage2PBH kgl velsion, todemeve this harks phease re
3155.280r 85 27. 1 Fe1 2.43 193 3159.261r 94 | 30.0 Rh 1 3.15 2
|Fe 1 2.61 259
3155.405r 35 11 2| Vo 2.22 51
3159.349r 95 30. 2 Fen?— | 4.15 120
3155.&221'] . 36. 2 CH P4 00| 2 Vu? 2.37 83
3155.658r 36. 2| ITi 11 0.13 10 3159.4361 39 15. 4 Fe1 2.76
Zrn 0.93 63
3159.531r | 129 38. 7 |NG 1 0.17 11
3155.796r 66 20. 9| Fe1p 2.40 192a OH Q21 0,0 1
3155.906r 23. g CH P4 0O | 2 0.22 g
] - { 8150.671r | 85 | 38.6 Cor {G_ - -
3155.940r 64 Fe 1 3.77 67
3159.831r 38 14, 4 —Cru 4.17 54
3156.090r 6 1.9
3150.935r | 127 40, 4 [ICH— Q13 11 ] 2
3156.190r 18 7. BI OH P! 3 1] 2 Mu 1 2.92
3156.272r 137 43. 6 Fer 3.24 578 3160.082r 46 16, O OH— F4 1,1 1
' Cr 1 4.15 54
3156.450r fi5 20. 7 Fe 1 2,99 454
3160.2138r | 121 38 5 Fe 1 3.28 578
3156.565r 48 15. 4 CH Q2 Ll 2
Pt 1.26 2 3160.347r 72 22 8§ Fe1 2.40 192a
3156.727r 38 12. 2 CH Q4 pil & 160.472r 35 12. 3
3156.845r 69 33. 9 OH Q 10 143 3160.612r 27, 9 Cri 2,08 115
188 CH Q 14 11| 2
3156.916r 89 40. 9 —CH Q5 i
3160.647r 48. 1 Fe1 2.42 155
3157.031r | 234 74 1 Fe 1 2.42 160 .
Sl | Nae * | 3160.801r | 100 | 84.7 vu— {328 5
3157.143r | 148 28. 6 |0 — Q 21 00| 1 I0H { 10 1,1 } .
Feip 2.28 144 11 1,1
3157.204r 49 24, 6 Fer 3160.923r 34 37. Feip 2.47 160
3157.411r 189 59, 9| Tix 0.01 4 |l 3161.033r 68 21. 7 Mn 1 2.30 19
3157.501r | 123 64. 0| —OH Q9 1 | 3161.204r | 147 46. 6 Tin 0.11 10
3157.634r 46 18. 2 CH Q8 11t 2 3161.382r 39. 8 Fe 1 1.56 52
145 CH PG 00| 2
3157.751r 95 30. 1 CH Q9 11| 2
OH? P5 L1]| 1 3161.423r 14.
3157.882r 153 48. 6 |Fe 1— 2,47 164 3161.553r 46 14. 6 Fe1 2.45 195
Vo 2,22 50
3161.653r 44 14. 2| Co1 1.96 73
3157.996r 95 30. 1 Fe1 2.42 159
3161.774r | 147 46. 6| Ti i 0.12 10
3158.049r a0 63. 0 Cru— 4.38 70
3161.901r 44 21. 1 OH P 14 00| 1
3158.191r 46 14. 7 Mo 1 0.00 2
3161.952r | 123 39. 1 |Fe 1 2.40 160
3158.351r 48 26. 9 Feux p—| 3.04 95 Fe n 1.69 7
31568.403r 137 43. 5! CH P5 0,0 2 3162.123r 10 3.2
3158.521r 96 30. 4| OH P 14 0,0] 1 ‘l 3162.178r 13 4.2
6158.633r | 20 | 32.3 CH 2 00| 2 |l 3160.358c | 107 | 33.8 Fe1 {gﬁ 3
3158.783r 78 a60. 2 Co1 0.10 10 |I CH Q 16 1,1 2
CH Q11 1,1 2 | Cr
3162.433r 33 15. 3 o 4.07 46
3158.886r 288 a1. Camn 3.12 4
3162.570r | 172 54. 4 Ti o 0.13 10
3159.011r 70 43. 4 Fel 2.95 452 |
|| 3162.703r 26 11. 2 Vo 2.38 83 |
3159.111r 83 33.3 Crn 2.48 5
3162.803r 68 | 21 6 Fen 4.15 120
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Squi- | Re- Low | RMT Equi- R&d
Eﬂﬁ]’[t "‘ VA AN % 0 @nﬁg Notes E;ﬁf %;E?ht %E;h.ﬁpn
®CI ‘-:c.?a"l | mage2PBH tria velsién, toreméve t
3162.923r 8 2.5 " 3166.767r | 69 | 357
3163.028r } e { 47 Vo 2.37 84 3166.865r | 16 6.2
3163.005r 27. 4 Femn 1.67 7 3166.985r 50 15. 7
3168.223r 45 | 14.3 OH P6 1,1 3167.177r | 63 | 16.7
3163.428r 89 | 282 Eﬁ m— %313? 1’: 3167.205r 3.5 1.0
3167.415r 19 5. 9|
ST * - 3167.505r | 38 | 12 2|
O 2 - 3167.790r 14 3
3163.768¢ 51 | 16.2 Crr 3.00 115
3163.888r | 96 | 30.8 Fe1 a1e7.850r |( 199 | 37.0
3163.930r 78 | 50.7 ng n— %aTu “ﬂlg 3167.910r | | 17.5
3164.068: | 63 | 20.0| CH P7 0,0 “ 3168.045c | 20 | 83
3164.173r 36 | 115 Ni 1 1.95 79 3168.151r | 1077 | 340
. 5| Fe 1 92.45 163 3168.280r | 24 8.2
—t "1 g Lo - 3168.435r 10. 1
3164.418r 61 | 19.1 OH P5 1,1 iy } 217 [ -y
3164.548r | 72 | 22.9 OH Q11 1,1 o I
3164.685r 70 | 22.3 CH Q18 1,1 e B ac I it
TR e 1 =1 IE]EIII ]ﬁlzﬂz ﬂ,g 3168.955r 70 | 250
3164.898r 32 | 17.0| Ti 1t 3160.075r | 24 7. 9|
3165.0051 90 | 286 Fe 1 2.42 155 s | o 7
3165.084r 18 57 Feip 2.45 194 |
3165.157r | 72 | 22. 8 %E " 18 M | 3169.366r | 87 | 27.4
3160427r | T1 | 286
3165.266r 62 20. 7 Fe1 T - ghia
P o i B 3169.753r | 81 | 25.7
3165.420r 23 7.7 Zr u 1.00 63 s . —
31656.512r G4 20. 4 Nir 0.03 21 - s i
3165.675r | 16 5 1 e il oo ¥ oo d
3165.875r | 95 | 29.9| Fe 1 2.45 160 ——— o i
3165.058r | 84 | 26.7 Zr 0.16 5 e P ™
3166.130r | 71 | 22.6 CH Q19 1,1 el BN
s B b E: - [ﬁg lig 3170.54 a 9 3 1
3166.335r | 46 | 14.7 OH P15 00| 1 " 8170.711r | 656 | 20.7
3166.438r | 108 | 33.2 Fe 1 2.56 259 3170.806r 13 4.2
3166.595r | 46 | 18.2 Feip | 2.20 100 3170985r | 48 | 13.9
3166.674r | 120 | 37.9 %:I“ f, 3 ﬂ*g 3171.141r | 22 7.0

22

Low
Solar EP
Identi- or
fication H.pl;.
. ]] él:k:a I
CH PS5
Fe 1 3.02
OH Q 22
Vi 3.79
Fer 2.18
CH Q 20
Fe 1 3.81
|Fe 1 3.24
Feup | 3.89
Co1 2.08
Vu 1.07
Ti 11 0.15
OH Q12
Fe1 2.47
—OH o
OH — P’ 6
Ferp 3.57
|OH — Pé
Cron 4 78
CH P9
CH P9
OH P15
Co 1 2,08
OH Q13
Dy
Fe 11 1.69
Niz 1.93
Fe 1t

RMT
Nao.

Vib,

0,0

455
0,0

217

89
1,1

578

108

10
1,1
160
1,1

1,1
813

g
123

0,0
0,0
0,0
100
1,1

78
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t gﬁ Re- d RI'?{T W E ui; -:lRﬂfd i Luw RNMT
a AvVeE- valen Ui OIAr 0
me iR,V eRydf EOMYe || Wan | St B | 5T | 3 e
- Ax fat cation i
wCresbediBy | MEYE2PBE Hhal velsion, to.femiove this fharke: phease reg
3171.216r 13 4.3 || 317539 a | 16 9.1
2171.355¢ - o8 1 ot {é :353 5&3 3175451y | 119 37. 5 Ter 2.40 155
3175.655r 29 1L & Mn1 4.34
31714661 12 3. 7
3175.710r 12 3. 8| Mn1? | 4.33
3171.865r 75 23. 8 Fer 2.48 160
3175.820r 12 30
3171.771r 33 il. 1
31765.088r 57 18. 0| Fe1 2.88 333
3171.936r 19 7.9
- 2 3176.100r 7.5/ 2.4
3172.051r »3 [¥e x {33155 193 3176.200r 83 | 41.6 Ni 1 1.05 77
144 Crax 4.38 71 [
3172.087r 315 Ferp | 220 100 3176.351r 94 20, 8 Fe 1 2.61 258
(CH) P10 00| 2
3176.445r a7 14. 5
3172.297r 46 14. 9 Fe1l 2.76 312
' 3176.600r 5 1. 5 W? 0.21 5
3172.377r 7 2. 4|
3176.675r B 2 1
3172.507r 43 13. 3
3176.835¢ 2. 4 Hf u? | 0.61 8
3172.647r 19 6. 2| —Rumn? | 4.18
3176.930r 3 11
3172.722r 12 4. 0| Tit 0.90 65
3177.080r 14 4. 6 Run 2.40 2
3172.852r 16 51 Tm nt 0.03 8
3177.302r 91 28. §| Co 1—
3172.997r 58 18, 3 OH Q23 00| 1 CH P12 00| 2
3173.210r 67 21. 2 OH Q13 T 3177.542r 74 | 23.3 Fe 11 3.90 82
3173.408r 87 27. 4| Fer 2.88 333 3177.680r 61 19. 3 OH P 16 00| 1
3173.550c 15. 4| Cor 1.88 72 3177.822r 56 17.7
S Cr 1u? 4.41 83
3178.021r | 129 40.6 Fe 1 2.40 156
3173.605r 28. 1 Fer 2.86 333
3178.161r 58 | 183 OH Q 14 13l &
3173.683r 82 25.9 Fer 2.20 101
| 3178.326r 5 1.9
3173.840r 12 4.0 OH 011 0,0 1
3178.431r 26 8 5
3173.050r 5 1. 5|
3178.508r 68 22 4 Mo — | 2.32 19
3174.055r 26 8. 2 Vo 2.38 84 Fe 1 3.02 454
3174.155r 23 7.5 Co1 2,70 138 3178.641r 18 6. 1 F I 3.84 120
21
3174.221r 39 12. 8 Ferip | 328 578
3178.786r 16 5. 8i Cr 1a? 5.33 178
3174.380r 35 11. 0 OH PY 1,1 1
3178.966r 46 17. 4 Fe 1 2.43 192a
3174.490r 60 21. 7 OH P16 00| 1
(V1) 3.80 217 3179.061r 21 11. 8
3174.697r 08 31. 0 CH P11 00| 2 3179.166r 73 | 45.4
3174.785r 31 10. Ti 1 3179.342r | 580 | 182 Ca 11 3.16 4
3174.953r 94 | 20. OH Q14 L1 1 3179.513r 92 | 63. 5| Fe 1t 4.73 157
Fei— | 1.61 52
3175.045r 69 25. |8n 1 0.42 1 Fe1
OH P8 Ll x
(Fe 11) 4.78 157 3179.671r 17 9. 2|
3175.165r 26 8. 2| 3179.901r 71 26. 3 CH P13 00| 2
3175.314r 83 26. 4 EH E %3 00| 1 3179.966r 34 17. 4 OH PS8 1] 1
al -] '
“ 3180.121r 59 22. 3| —Femn 4.74 157
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_ Low | RMT Equi- | Re- Low | RMT
Wav t + @rnﬂu. Wave- valent | duced Solar EP No.
langxl " or |Notes| length | Width |'Width|Spot| Identi- or or [Notes
fication Fﬁ: Yib. |- Al AMA fication t. Vib.
®CY |mage2 tal velsion, todemeve this markes pl@aﬁe e
3180.236r Fe 1 2.45 1566 3184.114r 67 | 21.1 Ti 1x 0.01 3
3180.491r OH— | Q15 Tz 2 3184.210r 40 15. 4| Fe 1
3180.710¢ Cru 2.54 9 3184.379r g3 | 291 Ni1 0.27 11
3180.746¢ Fe 1 0.00 7 3184,442r 32 17. 4 Feup | 381 67
3180.881r 3184.547r 20 8. 8|
3180.991r 2 45 155
3184.615r | 49 | 15.4 per M8 | I
3181.131r 9.5 3.6 Te 1
3184.762r 19 5.9
3181.201r 21 12. 8
3184.805r | 130 | 41.0f Fe 1 0.05 7
3181.276r | 182 | 57.4 Ca 1 3.15 4
2185.022r 06 | 341 CH P15 00| 2
3181.420r 76 | 30.6 OH P9 2l i
Cru 2.54 9 3185.092r 25 13. 8 Fe'rr 3.81 67
3181.531r a1 35, 4 Fe 1 2.59 258 3185.222r 17 6.3
3181.641r 50 15. 7 OH Q 24 0,0 | 1 3185327r | 114 | 858 Fe 11 1.72 7
3181.745r 27 85 Ni 1 1.93 78 3185.388r 82 | 388 Vi 0.07 14
3181.864r 71 22, 4 Fe 1 2.87 333 3185.564r 30 12, 3
2,47 155 3185.674r 55 17. 4
3181.011r 40 | 15.4 |Fe 1 {s.nﬂ = 5
Zr 11 0.71 48 3185.804r 12 4.0 OH P’ g 1@l 2
3182.081c s | s Fo 1— {gﬁ égg 3185.970r 46 14, § OH PO i1 3
CH P 0 11| 2 3186.104r 86 | 27.5 OH P17 00| 1
3182.121r 44 17. 1 Co 1 2.01 78 3186.272r 25 9.1 Fe 1
3182.246r 43 13. 5 3186.383r 63 | 26.2 Co 1 0.17 8
OH Q 16 )
3182 316r 37 1. 6
3186.453r | 124 | 39.0) Ti 1 0.00 27
3182.471r g1 25. 61 CH P 14 0,0 2
3186.634r 18 6. 8
3182.651r 35 11. 0| —Vn 2.60 150
2186.752r 43. 9| Fe 11 1.69 6
3182.807r 3 | 14.2 ' } 163 {
3186.794r 10. 2 —TFe1 2.92 100
3182.850r 41 12. 9 Zr 1 0.56 23
3186.86 a a8 | 43.0|
3182.990r 85 26. 7 |Fe z 2.20 100
Ni 1 1.99 78 3186.964r 64 | 28.7
3183.05 & a7 | 226 3187.064r 15 6.3 Mo | 469
3183.124r 87 | 27.4 Fe 11 1.69 7 3187_168r 63 20, 1 Fe 1 2.88 333
3183.261r 62 19. 4 Ni 1 1.95 78 3187.308r g0 | 218l Fe 11 4.15 120
3183.317r 36 11. 8 Cr 11 4.41 &2 3187.556r 87 | 27.3 CH— P 16 00| 2
CH P 16 00| 2
3183.422r 78 | 23 0 V1 0.02 14
3187.713r | 111 | 84.9| Vo 1.07 5
3183.520r g6 | 11.8 OH Q 15 i3] 3
(Cenr) | 0.56 216 3187 890r 13 4,2 Rh 11 3.45 4
3183.581r 66 | 208 Feip | 243 192a 3188.034r 29, 8 OH P 10 T
— Cr1 2.99 92
3183.762r 9 0.8
3188.059r 19, 8| Vi 9.99 49
3183.964r 24. 7 V1 0.04 14
119 3188.199r 9 2.8
3183.008r 22, b Vi 0.00 14 I
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eh Equi- ,| Re- Low | RMT ® ui; dRHu:etd s %u;r RI'?{T
Lo AavVid= Ed ] u "I i
W:;m t ﬂ 1Jlr ntv%sm f%nﬁ Notes length Width Wiﬂih.ﬂpnt écdegu- mt'r "'."ih Notes
cation Fﬁg & Al i ation 2 :
® Cretediby |Made2Pb Faeial versien, teskemove this marks phease re
+335r 21 3 CH P11 ny| 8 2.22 100
5188 } - { 3192.396r | 115 | 36.3 Pex 8% | 7
3188.376r 21. 3 Co1 1.96 T4
3192.534r 80 30. 1 |Fe 1—
3188.544r | 168 55, 5 ¥ 11— 1.10 8 CH? P18 00| 2
Fer 2.40 159
3192.617r 39 20. 1 CH P18 00| 2
3188.822r 111 34. 7 Fe 1 248 159
3192.724r 71 35. 7 OH Q17 Il 1
1188.934r | 24 9.3
3192.824r 172 &4 0 Fer 2.48 1556
4189.084r 25 0. 8
3192.917r 152 67. 0 Fe 11 1.67 (]
1180169 05 0. 6
3163.054r 38 18 3 OH Q 25 0,0 1
$180.317r 35 10. 9 OH Q 16 1| 2
3103.234r 64 4 Fe 1 (.00 7
180,494y 18 5.7 Ti 1 3.82 120 264
3193.301r 55. 2 Fe 1 2.47 159
3180 634r 1.5 0. 5 Fer
3103.549r 24 8. 1 Hf n— | 0.38 2
$180.764r 29 9.1 Cor 0.22 9
3193.734r 25. 5 Fer 3.27 G82
3180.824r 10 3.7 Cr 1? 4.78 123 217 Feuxp | 3.89 74
3103.979r 32 1. 8 Mo 1 0.00 3
G190.042r 95 29, 8| Fe 1— 2.50 269 Vu 2.22 49
CH P17 00| 2
3194.094r 67 20. 9 —Cut 1.64 3
3100, 104r 105 52. 2 CH P17 0,0 2
3194.234r 55 17. 4 Hf un— | 0.45 10
3190.164r 33 11. & [T 11 3.86 120
3190.2094r 23 7.4 OH RT 12 2.2 1 2194 338, 26 9. 4
3190.404r 11 3.4 OH? RO 2,2 1 3194 .431r 88 30. 7 Fe1 2.47 155
3190.539r 24 A 3194.524r 74 23.1 CH P 13 % 1O
a190.683r a7 a0. 6 Vi 1.13 8 3104 5861 94 29. 5 ‘Bin .88 120
Fer 3.05 548
3104.764r 20 6. 4| Ti u?
3190.840r ] — { 44 5 Fer 3.05 548 Nirp 3.42 108
3190.800r 34. 7 Ti & 1.08 26 3194.849r 68 21. 3 OH P18 0,0 1
Ce1r 0.61 217
3191.124r 62 19. 6 Fer 2.56 258
3194.973r 41 12. § Nb 1 0.33 1
3191.194r 23 93 Fe1 2.99 452
3105.085r 76 23. 7 CH P19 0,0 2
3191.314r 20 6. 2 Cor1 0.17 7 OH P11 1,1 1
3191.414r 81 25. 4 Ferp 3.25 682 3195.140r 45 18. 5 Ru 422
CH P12 11| 2 CH P19 00| 2
3191.564r 5 5 B 39 W i? 0.00 5 3195.230r 80 25. 3 Fer
3191.664r 89 28 1 Fe 1 0.00 8 319537 a 19 7.2
3191.799r 57 17.9 OH P 18 00| 1 3195.405r 24 7. b
3191.889r 46 14. 5 Nir— 3.54 1256 3195.583r 126 30. 4 Nir— 0.27 12
Zr 11 0.80 50 Y 0.10 10
3192.008r } " [ 37.3 Ti 1 0.02 a7 | 3195.725r 70 22. 7 Tin 1.08 25
1
3192 .039r 17. 8| Fe 11 3.81 66 3195.8756r 20 7. 2
3192.104r | 65 | 20. 6| Cor 1.96 72 3105.990r | 51 | 32.2 Fe 1 2.45 192a
3192.274r 71 2.8 Ti x 1.08 25 3196.106r 245 T6. 7 Fenn 1.67 Fi
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RMT || | Low | RMT
n Wave- t duﬂﬂﬂ Solar EP 'Hu.
Notes langth Width W1}h dth{Sp édetl:lit-i- or 1-" L Notes
1Y Callon o 1
 #id version, tofemieve ke pleese re
3106.105r 33 21. 3 3200.7911 81 25. 5 Fe 1 0.09 8
3196.340r 39 13. 6| Cr a? 2.54 9 3200.962r 71 22 2 OH P10 0,0 1
31906.465r 30 9, 4| 3201.014r 50 | 16. 5|
3196.570r 49 15. 5 VYV 2.27 62 3201.127r 12 3.8 Fer1
3196.625r 47 14 9| Feup | 3.97 a5 3201.262r 40 12, 5 Cru 4.74 114
3196.75 a 31 11. 6l 3201.382r 26 8. 3
3196.835r 48 30. 4 3201.512r 42 12. 3 OH Q4 2,2 1
3196.925r } o 43, j Fer 2.42 156 3201.612r 34 10. 8 Tir 1.06 40
3196.973r 43, Cru— | 2.54 9 3201.722r 10 3.1 Ce 11 0.86 76
|Fe 1 0.05 8
3201.892r 14 4 5 Fer 2.45 159
3197.110r | 274 | 96, 3| Cr— | 2.54 0
Ni1 0.21 24 3201.957r 17 5.3
3197.206r 25 13. 0| | 3202.141r 68 | 21.4 Ni1 3.19 94
3197.361r 85 =0 3202.257r 40 13. 4 OH Q18 1,1 1
3197.541r | 105 | 32 8| Ti 11 0.03 3 3202.382r 76 | 26.7 IV 1 0.04 14
Fe1 3.42 711 OH P12 ] 4
3197.596r 64 | 25 8l Vul— | 2.60 150 3202.5309r | 156 48, 9 Tia— | 1.08 26
CH P20 00| 2 Fe 1 3.05 547
3197.710r 75 | 23 8| CH P 20 00| 2 3202.667r 86 26. 9| Ferp | 161 52
3197.871r 1 03 3202.695r 29 9.1 CH P 22 0,0] 2
OH Q 26 0,0 1
3198.021r 57 17. V1 0.02 14
3202.822r | 50 | 15.6 oH P 22 00| 2
3108.101r 25 5 8 Cr1 2.60 a9
3202.042r 15 47 Fe 1
3198.20 a 17 5. 5|
3203.032r 16 5. 2 Co 1 0.10 0
3198.276r 48 15. O Fe1 2.61 268
3203.162r 4 1. 3|
3198.487r 58 18, 9| Fe1
3203.323r 71 99 4 Y 1 0.10 10
3198.687r 0% 7.2 Co1 0.63 26
32085 .440r 78 24 4 Tix 0.00 3
3198.902r 10 3.3 Fe 17—
3203.512r 24 7. 5 Feri— | 3.90 79
3199.137r 52 16. 2 OH— P11 1,1 1 |Cr 1t 4.07 A6
3199.237r 11 3. 6| 3203.612r 3 1.8 Ti 1? 0.02 26
3199.342r 60 19. 7 Cor— | 0.17 9 3203.712r 3 3.3 Fe 11 5.95 196
3109.527r | 196 | 612 Fe1 | 2.42 156 3203.832r 57 | 17.9 Ti 1 0.02 27
(Fexip) | 0.11 T
3203.080r a7 11. 5| OH P19 00| 1
3199.662r 55 | 21.4
3204.113r 2 0. 6|
3100.8272r 23 9, 4| Vit 1.88
3204.284r 52 16. 2 —Fer1 3.27
3100.9022r | 114 | 35 8| T 1 0.05 27 .
3204.453r 14 4. 5 Fex
3200.137r 59 | =20. 8| CH P21 00| 2 |
3204.573r 2 0, 6
3200.295¢ | 147 | 46. 2| Yu— |0.13 10
3204.698r 2.5 0.8
3200.469r | 207 | 64 8| Nir— | 0.03 23
[Fe 1 2.47 155 3204.863r 28 8. 7 Ti1 1.05 00
2 47 162
3204.953r 20 6 3 Nb 1 2.16
3200.622r 13 53
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ui- | Re- Low | RMT E:E;il- Re- Low | RMT
ﬂ“& %{p fE‘Q?Dl 0. Wave- | valent | duced Solar | EP | No.
lﬁng ot " r | Notes length | Width |Width|Spot| Identi- or or |Notes
AN % fication ﬁ@ -]¥ib‘ . AN AMSN fication al}}g; Vib.
o Create |mage2PyFaskal version, t e this marik: ptease re
;3,2[‘,!:}-{131: 41 12. 9 Cr 4.75 114 “ 3200.185r | 117 | 36. 5| Cr 11 2.54 0
1005.223c | 66 | 26.2 3200.299r | 130 | 40.5 ver ({34 | 70
4+005.338r 18 17. 7 CH P 23 00| 2 3209.434r 35 10. 9| OH Q 19 3l 4
2005.408r | 168 52. 5 Fe 1 2.48 155 3209.489r 16 5. 2| OH Q7 22 1
: CH P 23 00| 2
3200.624r 12 3. 8 Fe 4.48 137
1905.578r 36 11. 3 Vi 1.35 73
i i " s o 3200.674r 5.5 1.7
- JG53r : i 11 t
e . e ‘ 3200.764r 10 3 3
4905,783 35 11. 0 e 1 2.567 252
i 3200.934r 72 | 22 6 Ca 1 L.88 13
+105.838r 20 6. 2 Ti 1 0.00 26 |Ni 1 3.31 04
~906.007r 45 14. 0 Ti ot 1.08 26 3210.046r 35 .1 OH P13 31l a
3206.113r 12 40 3210.225r 158 49, 5 Fer 2.42 159
2906.238r 30 9.5 OH P12 ] 4 3210.452r } = {39. 3 Fe it 1.72 6
4206,.348r 19 5.9 Ti 1 2.02 179 3210.480r 8. 2 OH P 20 00| 1
43206, 498r 9 3.6 Fe 17 3210.639r 52 16. 5 Fe 17
4206, 5381 16 5. 0| OH Q6 22| 1 3210.724r 42 20. 5| CH P 25 00| 2
OH Q 27 00| 1
4206, 763r 45 141 —0H Q 10 1] 1
3210.836r | 113 35. 8 Fer 2,47 156
3206.943r 65 20, 2 Mnp 11— | 2.11 14 |
Ni 1 3.40 04 3210.044r 26 8 3 Zr 11 1.00 63
3207.081r 59 18, 5| Fe 1 2.40 159 3211.064r 25 7. 9| Fe 11 3.04 a5
5207178 | 203 63. 3 Sm u 0.00 2 3211.169r 32 10. 1
3207.248r 12 4 0| W1 0.37 0 3211.209r 28 88 CH? P18 K1l 8
3207.34 a 5.5 1.7 Ti 1 1.05 a0 3211.309r 18 517 Cr1 3.42 290
4207.413r 30 9.6 V1 0.07 14 3211.400r 91 28, 4 Fe 1 2.48 162
5207.563r 15 4 8 3211.534r 73 | 40.6
2907.676r - 18.3 Fer— | 2.88 382 3211.684r | 121 37.7 Fe 1 3.33 711
3207.711r 7. 5l Fe 1 3211.884r | 88 | 46.0| Fe 1 248 s
3207.893r 10 3. 2 Ti 1.98 179
H 3212.005r 200 62, 4) Fer 2.40 158
2207.989¢ 36 11. 3| CH— P 24 00| 2
3212.165r 76 | 29.1 Fe1
3208.004r 45 14 u‘ CH P 24 00| 2
3212.323r 59 18. 4|
3208.214r 10 21 Cur 1.64 3
3212.440r 24 8. Fe 17
3208.352r 66 20. 5 Vi 1.10 8 5‘ Vi 1.38 73
3208.474r 90 28. 0| Fe 1 3.48 711 3212.545r 57 17. 9 Cru 4.41 81
3208.595¢ 88 27. 8 Crmn 2.54 0 3212.600r 33 10. 2 Tinp| 0.11 g
J208680r | 45 | 17. §| 94 | 29.2| Mo | 211 14
O (Crm) | 476 114
3208.794r 21 8. 41 OH P3 22| 1
208894 | 27 | 8.8 Nim | 2.86 2 ameaes | o | oG | RE | 20 | %
3209.0 |
Odr 22 8 8 Tiz 1.97 178 3213.311r 185 ET.5 Fe 11 1.69 G
3200.117¢ 51 |. 30 Fe 1 2.18 a7 |
3I 3213.404r 28 18. 4 Ni1 3.40 91

27



tengthlt ig

®C

3213.474r
3213.564r

3213.604r
3213.744r

3213.929r

3214.030r
3214.072r

3214.222r

3214.402r
3214.494r
3214.614r
3214.776r

3214.864r
3215.029r
3215.179r
3215.204r
3215.364r
3215.404r
3215.594r
3215.644r
3215.714r
3215.844r
3215.948¢
3216.049r
3216.214r
3216.358r
3216.546r
3216.694r
3216.8156¢
3216.927r

3217.070r
3217.097r

3217.300r

ui- | Re-
a
oC %ﬂ’ I
57 22, OH
32 10. &| Tin
Fe
44 13.ﬂf
55 17. 4| OH-—
Fe1
26 15. 4
] 46. 0 Fer
229
[ 56. 1 INiz
Fe1
68 27. T frun—
Ti1
1056 32.7 Fer
44 18 4 OH
38 | 120 Fe 1
106 33. 2 Tin
Vu
30 11. 3 CH?
29 9. 0 OH
20. 4 Car1
} 108 [
20, 4 Fer
28 10, & Ca1
71 22 2 Fe 1
8. 5 o I Nbn
19 8 1 Fe1
14 4 3
69 21. 5
123 38. 6 Fer
23 9.3 Ferp
50 15, 7 Tix
4.5 1. 4 Fe 1?
62 19. 5 Cru
60 | 21 ﬁ' Y1
49 15. 3 Nit
119 a7. 0 Mo
Fe1
39. 6 Tin
168
27. 6 VI
|V 1x
10 4 8
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ofifpl B
e2

P 20
3.88

P13
3.02

1.89

0.44
2.81

2.47
3.20
1.07

4.41
0.13
3.31
0.00

0.03

0.04
2.05

28

e —

RMT 1 Eclieul- Re-
No. Wave- valent | duced Solar
r]ﬁr Notes| length | Width (Width|Spot| Identi-
b. ] AN ANSA antiﬁn
r'ia! velsiéh, toreméve this
00| 1 3217.302r | 133 41. 6| | Fe 1
Crn
120
3217.545r 65 32. 3| Felp
3217.725r 11 3. 6|
13| 1 3217.841r 72 | 22.3 Nix
459
3217.935¢ 35 11. 1 Ti1
3218.075r 37 11 6 OH
156
711 3218.205r 12 3.7
lgg 3218.276r 84 26. 1 Ti 1t
g 3218.450r 13 4 2] Tiop
27 3218.614r 28 8. 8| Sm 11
7 3218.684r 33 10. 2| Cr1
33l 1 3218.864r 16 5. 8| V1
143 3218.984r 20 9.0 Ce 117
g 3219.146r 76 23, 6| Co 1
calll 9210.190r 34 12. 0| Ti1
2’2 : 3210.369r 35 | 147 Fe1p
;3 3210.420r 85 46 OH?
3219.507r | 192 59. 6 Fe 1
" 3210.805: | 167 | 52 ol Feo 1
3210.965r 43 15. 2
: 3220.145r 31 9.5
3220.312r 51 16. 1
332
3220,433r BO 18. 7| OH
3920.550r 39 12. 2 Tin
- 3220.607r 30 10. 1 Co 1
3220.775r 32 10. 5 Ir 1
682
- 3220.835r 30 9. 2 Fe 1t
3220.970r 22 7.1
3221.185r 46 14 3 OH—
52 [ Tix
10 8221.274r 80 | 248 Ni 1
03 3221.385r 30 18. 1 Ti1
3 3221.545r 38 12. 1 OH
3221.650r | 104 | 32 4 Ni1
= 3221.760r 29 12. 2 Tinp
38 3221 .888r } o { 18 8|
3221.920r 34. 2§ Fe 1

EP

2.40
2.54

2.59

3.19
1.97

P14

1.67
1.16

2.99
1.35
0.86
0.10
1.98
2.69
P5

2.45
2.42

P21
0.12
2.96
0.35
4.08

Q9

3.83
2.00
Q 28
0.00
1.16

2.48

RMT
No.

or
Vib.

157

2564

21
179
1,1

3

72
75

179
308
2,2
156
158

0,0

152

106

2,2

185
179

0,0

156

Notes
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Re- Low | RMT - Eﬂl}ﬂi— dRe-d s Iﬁ}ﬂF RI*II“T
0. ave- valent | duce olar Q.
mthﬂEﬁt WM&/&?XP ff() B0 |Notes|| length |Width [WidthiSpot| Identi- | or | or [Notes
)&;fﬁ Vib, E&’ . AM AN fication Rot. Vib.
» Createdrby |mage2PBFrial version, to-femove this mare: r
3222.%% 258 Fe 1 2.40 156 3226.446r 48 | 18.9 OH P15 11| 2
3222.260r 33 18. 2 3226.541r 42 14, 1 Cr1 0.98 25
99292 444r 36 | 12.2 Zir 11 1.76 104 3226.738r } - [ 24. 8 Fe1 0.09 8
4929 584r 44 | 18.7 3226.764r 97. 0 Ti 1x 0.08 3
4222.720r 51 | 287 Ti 1 0.02 26 3226.801r 40 | 14.4 Vu 3.12 185
4022.855r | 205 | 6B.6 Ti in 0.01 2 3227.007r 92 | 285 Co 1 2,33 124
INi 1 0.00 7
3292 94dr 24 | 258
3227.050c 61 | 10.1 Fe 1 2.48 156
3923.090r 44 | 183 8| Te 1 3.80 682
3227.176r 70 | 27.0 Ferp | 2.56 247
1223.263r 85 | 26.5 Fe 1 1.48 51
3227.276r 19 7.0
1923.364r 44 | 18.7 OH P 21 00| 1
3227.426r 24 | 10.5 Vi 2,37 134
3223.449r 32 13. 8 Fe 1 3.30
3227.496r 19 | 10.2
4293.516r 66 | 20.5 ITi 1 2.02 179
Mis {3 19 92 3297.631r 46 | 38.3
. 3.50 04
3227.761r 99. 6 Fe rx 1.67 8
3223.63%9 34 10. 5 } 424
3227 800r 99. 6 Fe 1 2.42 157
3223, 744r %5 7. 4 Gdm? | 0.24 10
OH? Q 28 00| 1 3227 996r 57 | 459 Fe1 2.83 379
3223, 847r 51 15. 8 Fe 1 0.99 27 39228.103r 75 | 33.9 Mn 1 2.11 14
3224.039r 9.5 3.0 Ferp | 3.64 920 3298.254r | 107 | 38.2 Fe 1 2,47 157
3224253 | 104 | 32.5 Tin 1.58 84 3228.387r 31 | 15.2 Tiop | 1.16 46
3224.425r 8.5 3.0 3228.502r 52 | 16.9 Run— | 4.04
3224 .485¢ 11 3.3 3228.619r | 106 | 33.1 ;gl e 1.08 24
eI
32246351 4 | 141 Co 1 1.88 71 Fe 11
3224 7671 31 9. 5| Mn 1 0.00 3 3228.837r 54 | 2186 Zr 11 0.80 49
3294,0251 76 | 23.5 Fe 1 3228.900r 95 | 29.6 |Fe 1 2.48 157
OH P15 11l &
3225.081r | 125 | 41 4| Ni 1 0.42 39
3229.147r 37.2 Fe 1 0.12 8
3225,122r 22 | 14.7 OH Q 11 g0 | i 191
3229,208r 49, 6 Tin 0.00
3225267 23 8. 7 OH Q21 1,1 1
3220.352r 26 | 109 Co 1 3.02 152
3225.372r 18 7.8 Cr 1t 492 140 Cru 4,07 46
3225.462r 27 | 13.5 Cro— | 4.07 45 3220426r | 104 | 323 Ti 1t 1.13 36
INbux | 0.29 1
- - 3220.588r 90 | 309 Fer 2.83 333
. 1
st (% | 9 e {3.54 920 3220.705r | 66 | 25.8 Fe 1 2.59 247
3225.712r 388 | 57.7 3229.883r | 104 | 32.3 —Cru 4.76 114
3225.804r | 506 | 157.1 Fe 1 2.40 155 3220.000r | 104 | 34 Fe1 3.05 546
3225.909r 26 27. 6 Cail 1.90 13 3230.097r 45 18. Fe1 0.96 27
3226.028r 40 26. 4} Mn 1 2.14 14 3230.207r 131 40, 6 Fe 1 2.47 158
3226.151r 50 | 20.4 Car 1.90 13 3230.472r 58 | 17 —Fen 3.97 a5
Ti1 2.04 179
3230.592r 34 | 105 Smu | 018 21
3226.227r 14 6. Ti1t 0.05 27
3 3230.727r 70 | 22.5 OH P22 00| 1
3226.347r 18 T Car 1.90 13 [Mn 1 2.14 14




Tha Solar Spectrum—Continued

i- | Re- ui- | Re- Low | RMT
Wa Wave- valent | dueed Bolar |' EP No.
]numt i Notes length Width {Width|Spot| Identi- or or |Notes
Ax | AMA . AN | AN/ fication | Hot. | Vib.
®Ci By |1 trial versi oh, toremeve this markplesse re
3230.8461r 44 13. 5 3234.952r 50 21.2 Fe nr 0.99 1
3231.007r 97 32 Fe1 2.45 157 3235.027r 30 11. 7 Mn 1 3.07
3231.077c 24 9. 0f Ni1p 3.42 106 3235.187r 35 12. 4 Fe 1—
OH P16 1A ] 1
3231.11 a 10 a7
3235.327r o8 16. 1 Fer 2.73 308
3231.222¢ 42 13. 1 QH?— P7 221 1 Mn1 3.07
Cem | 0.50 149 , K o
3231.326r | 106 | 36.5 Tin |018 9 BOAD J S o 2.79 138
3235.771r [ 10, 5| Ni 1 0.27 11
3231.587r 49 16. 4| Fe1 1.48 50 84 |1
32356.796r | 11. ¢ Cor 2.01 T2
3231.707r 27 84 Fe 1 3.89 80
Zr i1 0.04 3 3235.933r 10 3. 0 TiiT p 0.83 47
3231.842r 6. 2.0 3236.134r 96 31. 6| Ti 1.08 24
3231.947r 39 12. 2 Vi 2.26 61 3236.232r 47 18, 31 Fe 1 0.05 7
3232.076r | 18 | 5.8 Os1 | 052 3 3236.423r | 41 | 287 Nbn— | 0.38
|
3232.1567 30 9. 5l Fe1 2.61 2568 3236.586r 385 118 Ti 1 0.03 2
3232.200r 87 27. 1 Tin 1.12 36 2.14 14
3236.788r =29 40, 4 Mn1 307
3232.392r 13 4. 2
3236.923r 10 4. 0 OH Py 2,2 1
3232.547r 3 Q. 9 Sb 1 2.29 2
3237.037r 49 16. Co1 0,10 7
3232.68ir 36 12. 9 Fe 1— j
3237.143r 13 4
3232.797r 45 20. 4 Fe 11 4.15 119
3237.233r 52 16. T Fex 2.69 256
3252.938r 214 66. 1 Niz 0.00 7
3237.481r 83 25. 7 Mn 1 3.07
3233.054r Q3 46. 6 Fer 3.24 620 Fe i1 3.89 81
3233.167r 59 23 6l Ni1 {gg% 131 3237.583r 21 6. & OH 2.2 1
3237.728r 23 7.1 Crix 114
3233.277r 45 14. 8§ Cri— 0.97 25
|Fe 1 2.28 142 2237.860r 87 26, 3 |Fe 11— 3.89 81
Vu 2,04 a8
3233.437r 4,
3238.038r 22 9. 8
3233.537r 33 10. & Vo 2.27 61
3238.088r 71 22 0 Cr 1 2.98 114
3233.660r 51 16. 8 OH P22 0,0 1
3238.218¢ 12 3. 8 Tiz 2.02 179
3233.7T62r 66 25. 6 Vo 2.27 61
3238.318r 14 4. 5 Fe1 3.05 545
3233.976r | 127 | 45.0 || e 1 2.42 158
Mn1 3.07 3238.518r 5. 5| Crax— | 407 45
Il 47 Fe 1 3.04 397
3234.072r 88 | 530 ICru— | 4.20 63
Mn1 3.07 3238.553r 8. 8 OH P16 1,1 1
3234.277r 11 6. 2 Cenr 0.27 820 3238.7T6Tr 52 18. 8 Cr 11 4.32 63
3234.352r 32 22 3 Run?— | 4.08 3238.897r 73 a7. 2 gﬂﬂ— Eﬂl_? 2,2 1
1 .
3234.518r 40 15. 2 Tin 0.05 2
3239.052r 267 82. & Ti i1 0.01 2
3234.647r 109 69. 0 Ni1 0.11 21
Fe 1 0.05 8 3239.317r 04 41. 0| —Fe1p 2.84 379
3234.777r 13 a6 Fe 17 " 3239.456r 161 49 7 Ferx 2.42 157
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———
J R}P;IT - ui- dE&-d o %ﬂg RNMT
' 0 aAve- valent | duce 4] 0.
:‘Ef;}bt ' B em:ﬁd Eﬁm o' |Notes|| length | Width Widthispotj Identi- | or ar  |Nates
Eﬁa.tinnz %EF Vib. al l . 6 fication ;. t. Vib.
wCH mage tehal version, todemoeve this Marks:phesse re
4939.668c | 102 31. 6| Tim 1.08 24 3244, 130r } - { 9.3 Cr 1 1.00 25
3930,548¢ 16 4 9 Vi 2.27 Bl 3244.190¢ 58, 9| Fe 1 2.42 156
3240.019r 35 10. gl Fe1 3.06 545 3944 364 53 21. 6 Ol ‘[1'? ﬁ {11,?} )
5240.121r 25 7.9 Fe 1 2.45 158 :
3244 .408r 24 7. 4 OH— Q 14 22| 1
42.40,263r g 2. 8]
3244, 548r 18 5.5 Ti?p | 0.84 47
3240.404r 58 16. 6} Mn 1 2.11 13
3244.708r 24 7.4 — Cr 17 298 114
3240, 408r 7 2.1
3244.868r 30 9, 4
3240, 608r 40 156 1 Mn 1 2.16 14
3245.018¢ 30 12. 1
4240, 708r 2 19. 2| Ti 0.11 q
3245.138r 34 10. 5 La 11 0.17 32
1240.873r 8 2, 5l Tistp | 0.85 47
3245 278r 35 10. 9 Cru? | 432 62
1240.963r 20 6. 4| Cr1 (.96 25
3245.308r 76 23, 6 Ni1 3.48 108
3241.050r 49 15. 1 Pr 1 0.04 4
3245.49 a 25 10. 8| COr 1 0.98 25
3241.138r 9.5 28 OH?— Q14 221 1
Bm 1 0.04 6 3245.543r 48 14, B Cr 1 2.97 113
3241.248r 5.5 1.6 I 3245.728¢ 9.5 2 gi Co 1 2.70 138
3241.391r 47 14 5 Fe1 3245 TRBr 18 5.5 Feip | 3.64 920
3241.480r 63 19. 5 Fe 1 1.01 27 324&!}3&} { 23, 3 Fe 1 0.91 %7
111
3241 603r 20 6. 3 Sm 1t 0.19 22 3246.031r 18. 5 Fe 1 0.11 8
3241.688¢ 42 13. 2 Fe 11 3.90 80 3246.171r 6.5 20
9241 818r 27 11, 8 3246.310r 85 26
3242.007r 270 83 0 Ti o 0.00 2 3246.,494r 68 210 Fe1 2.59 252
4242, 108y 14 8 8 3246.684r 12 3.7 Cennt | 042 130
3242.277r 66 23. 6 Fer— | 2.59 255 3246.770r 16 5.1
¥ o 0.18 10
3246.977 ;
o il = Er 977r | 108 33. 4 Fe 1 2.20 95
3247.192 110 34. 0 F 3.89 81
3242 .480¢ 4 13 . IG§ 11: 1.88 70
3242 620r 27 8 5 3247.301r 76 23. 6 “EB r 3.4; 157
3242700 | 26 | 80 Pa 1 0.81 3 i o =
3247.406 46 29, 7 F 4.15
3242.834r 20 8. 2 OH P8 s | 1 5 o -
3247.5609 246 | 76.0 0.
3243.014r } ’ 16.7 J Cu1 00 1
157 3247, 780r 40 id. 4 1
3243.071r 39, 2 Ni1 0.03 22 ]
247 976 21 6. 5|
3243.21 4r 40 14. 8] OH Q23 1| 2 >
o e 3248.120r 80 38. 0| Fe 1—
3 i s
243.414r | 83 | 25.6 Fer ({333 710 3248.220r | 117 | 36.1 Fe 1 2.45 157
3243 564r 20 8. 4 Co 1 1.74 47 3248.393r 20 7. 8|
3243.765r 98 30. 5 Feu— | 4.15 119 3248.470r 43 14. 0 Nir- 0.03 21
: Mn 1 2.16 14
3248.518 62 292, § Mn 2.16
3243.860r 67| B2 ol Co 1 1.88 89 I J L 14
3248612 148 46. 0 Ti 1.24 -
32e4020: | 68 20 I d mr | 1% 8

31




e
ACI

Equi-

3248.722r
3248.868r
3249.028r
3240,104r
3240.378¢
3240.458¢
3240.535¢

3249,635r
3249.684r
3249.861r
3249.927r
3250.017r
3250.151r

3250.395r

3250.637r
3250.767r

3250.941r
3251.154r
3251.256r
3251.353r

3251.539r
3261.612r
3251.685r

3251.8567r

3251.937r
32562.125r
3252.239r
32562.440r
3252.600r
3252.746r
3252.892r

3262.970r

3253.038r

eated Dy Ir

54
21
56
85
35
81
42

18
59
34
26
o3
4l

130

116
114

25

109
a8

18
25

l 162

24
17

39
40

y 175
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| Low

"E P
'ﬂr

EMT
No.

Vib.

Notes

IS mark“", plesse re

32

He- Low | RMT ut- Re- i
, X .&5 No. Wave- duced Bolar
i GOIM or |Notes| length Wll:]t-h Width|Spot| Identi-
AX AN n Rot. Vib. ] A %rhﬂlfh fication
nage2PBH trtal version, t Bvet
16. 7 Tinp | 012 it 3253.154r 9. 0|
6.7 3263.271r 23 7.1 Cr 1—
17. 4 Fe1 2.73 308 3253.411r 15 4.8 S8m o
29. 6 Ferx 2.56 253 3253.564r - { 4 5
20. 4 Ti 11 1.08 23 3253.611r 20. §| Ferx
25. 1 Ni1 0.27 10 3253.721r 11 3. 5| Hi 11
19. 7 Fe 1— 1.56 61 3253.844r 61 19. 0 Fe1
Vi 0.07 13
3253.958r 58 19. 4 Fe 1
7.9 Vo 2.05 38
3254.060r a7 18. 1 Mn1
18. 4 Feno 3.80 81
3254.194r 48 47, 7 Co1
10. 5 Fer
3254.261r 161 440, 5| Tix
8 2 Fe 11 3.80 78 (Fe 1)
16. & Co1 0.58 26 3254 377Tr 80 33. 0 Fe1x
9. 6 3254 .470r 53 16. 4 Feip
2.28 142 3254 .761r 93 28. 6 |Fe 1—
o Fea {2.3& 370 V1
(Zr ) | B 125 IV
35. 8 Fe1 2.18 95 3255.030r 17 5.3
40. 5 INi 1— 0.42 39 3255.163r 10 3.0
YV 2.90 171
3255.293r 18 5.4 Cr ot
7.8
3255.407r 31 9.7 OH—
20. 1 Mn1 2.18 14
3255.680r 23 7.2 Be1
33. 5 Fea1 2.20 093 VIt
3255.817r 0.1
25. 1 Ferurp | 449 137
Sc u? 0.01 b 3255.901r 124 37. 9 Fe 11
5 6 3255.982r 0.1
6.7 Or 1t 2256.144r 56 17. 4 Mnr
7.7 Pd1? | 1.25 8 \ 3256.262r 10 3. 1
Co 1 2.93 152 I
16.7 - 2.08 113 3256.496r 45 13. 9 Ferp
IV 2.52 108
" 3256.710r 52 16. 2 Fe1
38. 4 T 0,01 2
3256.961r 12 3.0
7.3 Fe 1 2.56 247
. 3257.103r 47 14. & OH—
5.2 —Fe1 |Fe 1
" e 3057.285r | 60 | 21.4 Fe 1
12.0 OH P 24 00| 1
3257.360r 28 8.3 Fen
12. 5 —Fer
3257.428r a6 17. 4
[ 44 4 |Ti 11 0.03 2 |
Fer 2.50 252 3257.600r T 24. 7 Fe:
33. 9 Mn1 2.18 14 3257.823r 42 12. 9 Cri
(Tinp) | 1.08 23
3257.907r 30 8. 2 YV
. 0.7 OH Q 24 1 3 (Fe 11)

3.00

3.25

0.38 -

2.56
2.61
2,11
1.B8

0.06
2.56

3.27
2.45
2.69

0.07
2.03

0.9%

2.18

2.47

P18
0.69
2.99
3.97

2.18
3.00

249
5.57

114

681

250
257

12

69

249
620
158
308

38

138
0,0

14

158
397

11

451

113

108
178
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Equi- | Re-
e NEGER
AN fa

» Qreatedrby |
ss8020c | 26 | 8.0
125%.100r 27 8. 3
3258.287r 6.5 2.0
1258.421r 50 | 15.4
1258631 | 83 | 10.2
1058.783r | 62 | 19.3
3258.913r 7 2. 2|
3050.062c | 58 | 18.0|
3250.236r 1. 6
3250.373r 2 | o6
3250.4461 17
3250.590r | 26 7. 9|
3259,713r 20 61
3250.856r | 13 | 3.9
3250.980c | 70 | 217
3260.045r | 17 | 6.3
3260.265r | 96 | B81.6
3260.472r | 10 | 3.3
3260.552r | 20 | 6.1
3260.692r | 10 | 3.2
3260.820r 38 11, 9
3260.958r 7 | 2.9
3261.065r 23 7.0
3201.198r 0.5 29
3261.330r | 59 | 181
3261.584r 26. 6|

] 142

3261.630r 26. 6
3261.817r | 39 | 12,1
3262.021r | 62 | 19.0)
3262.288r 60 | 21.3
3262.437r 5 1.6
3262717 | 10 | 3.3
3262.902r | 50 | 15.5
3263.073r | 30 9. 2l

Co1
Fer

Fer

Fe 1

Fe 11
Co 1t

Feul? p
—Cr1?

Fe1l

Co 1?

|Fe 1
Crr:

Tir
ITi 11
|Mn 1—
IFet

Fe1?

Nb 11

Fe1?

Ce u?
Cd1

Fer
Tix
Fe1?—
Fex
Ferx
Fe1

{8n 1)
(Os1x)

Fe1x
Fer

Low | RMT Pi:llui- Re-
E 0. Wawve- valent | duced Solar
fREoMmee | wotes length | Width |[Width|Spot| Identi-
Rot. | Vib, . Ak | AN fication
PE F¥rial varsion, torfentove this mi
1.71 47 32683.133r 30 9. 4 OH
3263.234r 19 5. 9 Co 1—
V1
3263.370r 62 19, 2 —Fer
2.19 14 (V1)
248 157 3263.466r 19 6. 0f Fe1
3.89 81 3263.601r 6d 19. 7 Tinu
3263.838r 25 7. 8 OH —
3.90 81 3263.975r 24 8. 9| Fe 1?
3.07 153 3264.065r 34 10. 4
3264.185r 20 10, 4 OH
5.57 178 3264.283r 50 15. 5§ Cru
0.98 25 3264.406r a8 11. 6§ NiI
32064.524r 73 22. 4 Fer
32064.711r 16. 6 Mn 1—
Fer
2.45 157 100 (Co 1)
3.00 114
3264.784r 16. Feup
0.52 a5 j
3264.861r 29 g Cor
1.07 84
1.16 45 3265.054r 87 26. 8 Fe 1
2.19 14
2.56 250 3265.188r 11 3. 5
3265.332r 54 16. 7 —Corx
2.17 3265.556r 59 27.3 Feip
3265.640r 102 24. 2| Fer
2.04 107 3265.700r 18 B1 Lan
1.01 258 ‘3265.804r 37 11. 3| Vi
0.00 1 3265.980r 10 3.1
“ 3266.1563r 95 2 9
3.42 na 3266.240r | 12 3. 9| Cr m
1.23 66 :
{1.59 89 3266.43%9r 35 10. j Ti 11—
3266.676r b5 1. Cri—
1.56 50 3266.950r 49 15. 0 Fen
3.37 710 3267.062r 56 17. 3 EEH n—
1.07 3 3267.206r 26 51
0.52 3
3267.269r 16 4 9 Fer
3267.439r 23 7.2
3267.530r 11 3. 5| 8b1
3267.712r 82 285. Ei Vo

Low | RMT
EP No.
or or
Rot. Vib.

ai__,_k o) Eéqse_[e

P1ll 2.2
2.28 124
0.00 12
2.42 144
2.04 38
3.25 G680
1.16 45
P19 1,1
P25 0,0
4.29 61
2.20 90
2.14 13
2.47 157
1.74 47
1.04 1
2.04 105
.09 a3
2.08 106
2.73 308
2,18 a1
0.32 45
237 T4
432 62
4.78 121
1.24 57
1.03 25
3.77 65
3.90 80
P25 0,0
2.03

1.07
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- ui- | Re- | Low | RMT w —la dIi.a-d — %ﬂg RI‘?IT
a %E a. ave- valent | duce 0.
lengt tlt aﬂ V%d‘f or Notes length Width |[Width|Spot| Identi- or or |Notes
@ AX ﬂ.% n_| Ret. | Vib. _ Ak | Ax fication | Rot. | Vib.
Creet | mage2PPF Hid versiéh, ioremoéy : fi £
3267.788r 24 7. Fe 1— 3272.435r 26 81 Corx 3.07 152
Mn 1 4.23
3272.606r 51 15. 8 Fer 1.56 o1
3268.063r 52 15. Nii1
3272.732r 42 12. 9 Fe1 3.43 712
3268.243¢ 67 20. 6 Fe1 2,22 a5
) 3272.848r 19 o 7
3268.345¢ 8 2. 4
a273.062r 78 23. 9 Zr o 0.16 3
3268.435r 16 5. 0 Cr n? 4.29 62
3273.188r 7 21
3268.5621r 39 12. O Fen 4.15 118
3273.364r B 2. 4
3268.724r 17 5 2 Mn 1 4.19
3273.482r 60 18. § Sm 11
3268.860r 14 4 3 Fe 1? |Fe 11 4.15 118
3268.975r 29 97 Ni1— 3.46 91 3273.634r 37 11. 4 Se1 0.02 9
3269.084r od 10. 3 Ca1 1.88 12 3273.720r i - ;
3269.232r 61 18 8] Fe 1 3.40 710 3273.846r } . { 0.2
3260.339¢ 28 8. 5| Fe1 3273.972r 87. 4 Cua1 0.00 1
3260.439r 28 8 7 Fe. 2.20 95 3274.226r 39 13. 3 OH— P 20 1,1 1
|Fe 1p 2.22 95
3269.504r 44 13. 5| Ger 0.88 1
3274.451r 28 8.7 Fer 3.37 710
3269.624r 12 & —Zr1 0.52 34
j 3274.553r 5 1. 5|
3260.767r 51 15. [Fe 1x 4.15 118
Tinx 1.22 57 3274.676r 34 10. 3| Ca1 1.89 12
3260.910r } - [ 6. 3l So1x 0.00 9 3274.783r 3.5 1. 04
3260.066r 19. 8| Fer 2.18 a0 3274.909r 39 12.0 Ni 1 2.86 1
3270.142r 68 20. 8 ICr 1x 4.32 61 3275.026r 4 1. 4
Y 2.47 04
3275.152r 6 2. 0 Zr 11 0.36 12
3270.2350r 30 9 2 Mn 1 4.25
|. 3275.220r 3. 4 Nd 11—
3270.533r 29 9.0 Ti 17 1.44 123 86 Fe1p 1.01 27
3270.671r 55 17. 0 Ferp 3.69 954 3275.200r 17. 7 Tinn 1.08 23
3270.749r 14 5.0 OH P12 2.2 1 3275.405r 4 1.3
3271.006r 172 52, 7 Fer 2.20 91 3275.479r 5 1.5
3271.143r 107 40, 4 |V 11 1.10 Fi 3275.692r 16 5. 0f Nir 3.48 107
Nir 0.11 23
(Zr 1) | 0.53 22 | 3275.685r 54 | 16.5| Fe 1 2.76 308
3271.313r 24 83 3275.845r 39 11. 9 Fe 1 2.095 450a
3271.413r 24 8.5 3275.979r 20 6. 2
3271.498r 62 19, 2 Fe 1 3.26 680 3276.135r 104 3l 9 Vi 1.13 7
3271.668¢ 130 39. 9 |Ti 11— 1.24 66 3276.262r 31 9. 5| OH P 26 0,0 1
Fe1 1.48 49
(V) 0.02 12 3276.470r 04 26. 1 Fer 2.20 a0
3271.795r 35 14. 4] Co1 1.96 70 3276.617r 49 15, 0| Fenr 3.04 92
8271.962r 23 7. 3 3276.781r 24 25, 8i Ti 1.18 45
3272.004r 104 31. 9 Ti 11 1.22 66 3277.000r 63 19. 2 —Ti1n 0.12 8
3272 .244r 78 23. 8 |Zr 11— 0.00 3 3277.101r 19 b9 Vo 2.56 137
Ce 11 0.70 73
3277.191r 47 14. 5! Nirz 3.46 a0
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RMT ui- | Re- Low | RMT
f eém No. Wave- valent | duced Solar EP No.
. or otes engt it 1 po enti- or or
N length | Width |Width/Spot| Identi r  |Notes
i Vib. . AN AkS .fication Rot. Vib.
tri@l| version, to ®@move this mar kg rex
: F 0.99 1 3282.334r | 04 | 28.9 Zn 1 4.00 4
T :.3551" 155‘ "!:T 5 e Il HTi i l 2.2 'E-'E
o 41 13, 5 o 2.06 152
EFTARIE iy ,1 3282.447r | 29 | 9.0 Fe 1
a6 | 147 Vi— | 2.56 137
27 7.724r v 32825¢0r | 51 | 156 Vu |28 72
17T ]T " F — 3.77 65
77370 o B w 3282.705r | 82 | 25.0 Nit— | 0.17 7
4278.006r 27 8. j Co 1 2.06 153 Fe 1 2.95 449
- ; Ti 1.23 66 3282.837r 18. 8 Ni 1 3.48 106
R2TRE % = o } 109 l JIEr I 1.83 125
i 16 5. 0| .
4278.440r I‘ 3282.904r 18, 8| Fe 1 3.27 680
ol 542 13. 8| Mn 2.14 12
Jur8 088 . : 3283.054r 21 6 4 Cr 11 4.99 159
2.42 144
W78 742r 91 | 27.9 Fer {2.59 250 3983.161r } - { 6.0 Tinp | 1.24 57
1278.849r 24 | 10.0 Co1 2.01 72 3983.207r 6. 0|
1178.035 110 | 388.7 Ti 1t 1.08 23 3983.333r 26 8 2 Go'1 2.28
" ’ Ti 1 0.90 63 V1 0.04 12
" 16. 5 OH P 26 0,0 | 1 39834500 | 100 | 30.6 Fer— | 0.06 27
4270, 154r 6L | Bhr 2.08 107
1270,27 76 | 23.2 Zir 0.00 3
B e 106 70 3983.554r | 33 | 18 4 Fer
1270, 4407 28 8 8 3283.636r 55 L7
4270.519r 15 4. 8l Cr 11 4.77 121 3283.803r 18 41 Co 1 1.74 17
1279.650r 44 | 18.3 Fe 11 115 118 3283.033r 11 3. 8| NH? R 25 00| 6
3270.747r 61 | 188 Fe 1 2.99 449 3283.990r 28 8. b NH? R 25 00| 6
1970.848r 73 | 22.5 V 2.37 73 3284.130r 55 1.6
12799950 | 76 | 23.1 Ti 11 1.12 35 3984 240r 45 14
3280.131r 29 8. 8 n 3284 .363r 8 5 2. 91 E_I 1.38 71
1
3280.267r 90 27.3 Fe1 3.30 620 .
3284.433r | 47 | 143 Ni 1 3.31 96
1280.368r 23 7.2 —Tig 1.07 88
3984.522r | 28 | 1L 5
3280.408r 16 5, 0f
3284.507r | 75 | 22 Fer 2.20 91
3280.681r 42 .| 153 Ag 1 0.00 1
3284.7T21r 43 13.1 Zr 11 0.00 4
3280.775r 64 | 19.7 Fer 3.02 451
Mn 1 2.14 10 3284 849r 5 1. 51
. R 29 0,0 3985.022r 28 8. 8| |V m— 2.52 108
3280.975r 25 7.1 NH? {% 30 ﬂ*ﬂ} 6 OH P21 i
31 0.0
3285.108r |° 43 | 13.2 Fe 1 3.00 306
3281.125r 44 18. 4 Vi 2.56 136 | (Cem) 0.50 148
3281.304r | 117 | 36.0| Fe 11 1.04 1 3285205 | 33 | 10.3 NH R 24 00| 6
3281.527r 18 5 5 3285.421r T2 23.1 Fe 11 1.08 1
3281.600r 19 5.9 Co 1 0.17. 8 3285.552r | 34 | 112 Ferp | 2.36 248
3281.716¢ 70 | 21.5 3285.702r 16 57
3281.868r 86 | 20.2 Nir 3.54 106 3985.782r | 23 8 1 Zr 11 1.49 a1
3281.997r 19 5.7 NH? R 27 00| 6 3285.908r 45 | 186, 0| Zr 1 1.00 62
3282247 | 27 | 9.3 Cor 1.78 a7 3286.038r | 71 | 25. 6l Fe 1 2.22 90
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S S SO Py ey
av ATA n‘nﬂu. ave- valent
Iengilt m U ' 'EF?E Notes length Wiith i
on L Vib. . ArN |
S Clostacth aﬁ FEBF thid version, to-seme
3286.071r 28 19. B 1.590 12 || 3289.862r 16
3286.184r B 3 3 3289.909r 13 4 2
3286.258r 21 87 Sm 1 0.48 48 3200.112r 9.5 29 Mg 1?p | 6.59
3286.368r 4. 22 Cr 1t 3290.249r 22 6 8 Vo 2.49 108
3286.464r 46 21. 5 Fe1 3.40 710 3290.349r 7. o 2 2
3286.541r. 25 14 9 Co 1? 1.74 46 3290.476r 22 7.7 NH R 21 A
3286.628r 41 310 3290.516r 44 13. 4 NH-— R 21 0,0
Ni u? 3.10 o
3286.772r 660 201 Fe1 2.18 01
3290.630r 15 4 7
3286.854r 20 43. 5 NH R 23 00| 6
3200.716r 70 21. 2 Fer 2.18 90
3286.060r | 58 | 443 Ni1 0.03 19 (Nim) | 295 1
3287.098r 44 26. 4 Fe1 2.94 396 3290.993r 92 28. 1 Fer 2.22 95
3287.221r 65 | 328 Ni 1 1.68 55 3291,134r 43 14. 9| Mg 1?p | 6.59
ICox 1.96 71
3291,284r 14 4 2
3287.334r 21 10. 3 Ar 11 0.32 12
3291.430r 26 8 1 Fe1 a.69 054
A287.434r 11 5. 1
3201.544r 8 5 2. 8
3287 471r 32 3.3 Fe 11 415 118
3291.697r 26 7.9 ¥eor
3287.583r o 4 1 Cor 3.10 154
3201.770r 49 15: 1 Cr o 4.30 68
3287 .667r 97 33. 2 Tin 1.89 80
3292.024r } 23. 6 Fer 3.25 680
3287.737r 24 16. 5 111
3202.07%9r 15. 6 Tir 0.90 62
3287.860r 8 2.9 Co 17 1.71 43
3202.210r 11 3.3 Gd n?— | 1.10 74
3288.040r 31 10. 2 Crua?— | 432 62 Co 1? 3.10 163
3288.155r 80 | 287 Ti m— | 0.13 8 3202,324r 30 | 1.9 Mou— | 3.14 6
3288.327r 36 11. 5 E b8 | 2.38 89 3202 509r 31 10, 2 NH R 20 0,0
e 1
3292.601r 95 28 8 Ferx 2,22 91
3288.435r T4 23. 2 T 1x 1.24 66 _
3292.743r 13 4 1
3288.579r 70 24 2 5 B 1.23 66
3202.869r 10 3 2 Feutp | 4.49 136
3288.6756r gl ar. i Fern 2.42 144
- 3292.926r 8. 5 2.0
0. 4
3288.813r | 45 | 13.8 Zr ux {[}.EE 62 3203.140: | 54 | 16.5 Fe 1 1.61 51
(V1) 4.24 235
3288.977r 72 22. 8 |[Fe 1— 2.20 90
Vo 2.52 109 3203,223r 16 5. 8 Co 1 3.02 154
3289.027r 48 33. 8 3293.478r 23 7.0 Tinnp 1.24 57
3289.146r 11 3. 5] Rh 17 0.43 3293.673r 42 18 7 Fe1
3289.246r 12 3. 6| 3203.7T73r 24 Lo
3289.372r 21. 1 Fe 11 3.81 65 3203 .862r 11 35 Cor 2.08 107
Ybu— | 0.00 1 Cr1 3.456 219
111 IV 1 1.10 7
3293.998r a 1. &
3280.442r 17.3 Fe1 2.83 380
3204 .108r 8 2.5 Cor 3.10 154
3289.579r 25 7.6
3294 198r 7.5 22 —Run 2.54 2
3289.749r 10 32
3294.335r 4. 5 ]. 4 Nb n? 1.98
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e
Equi-
g:mtq AN
 @Creeted
1204.442r 6. 5‘
4204, 555r 7.5
3204.622r 20
3294 .722r 23
4204.822r 37
3204.942r 44
3295.022r 20
1295.116r 39
3205.248r 47
1205.435r 53
1205.606r 16
3205.635r 9
32095.824r 76
3206.041r 16
3206.261r 40
3206.377r 14
3206.475r 47
3296.594r 8
3296.821r 47
3296.887r 30
3297.067r 22
3297 .174r 22
3207 254r 22
3297.384r 2
3287.517r 2. 5|
3297.593r 3. 5|
3297 .666r 9
3297.836r
s | ™ |l
3298.013r a8
3298.141r 7
3208.234r 39
3298.324r 25
3298.418¢r 17
3298.558r 37
3208.601r 16

13. 5
6. 1
11. 8
14 5|
16. 1
5 0
3.3
23. 1
4 8
12. 4
4 9
14. 2

14. 2

L1
6. 6|
6. 6
6. 6
0.6
0.8
ET
2.8
3.9
156. 1
2.51
23. 5

14. 7
8. §|
5 4
11. 4

6. 5

Co1
Fe1
NH

NH-—
NH

Fe 17
Zr u?

Fe 11

Fe u
Mn 1
Ni 1—
Zr
Fe 1

Fe 1—
Fe 11

Mn 1

NE

Fe 17
Yo

Fen
Nirp

Fe1
(Vi)

Mn1
Cr1

Fe 1
Co1
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3.13

R1g

R19
R19

0.76

3.890
4.18

1.08
2.16
3.40
0.96
2.59

3.40
3.97

2.16
R 18
R18
18

2.50

3.94
3.50

2.22
0.07

3.37
3.08

3.43
2.01

152

Do
e e

36

79
51

11
93
62
250

619

0,0
0,0
0,0

108

01
o1

12

161

710
70
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Wave- m dm Solar
Notes | length wﬁth Thd;imﬂpﬂ _éﬁﬁﬂ;
versioh, to‘rémeve this
3208.742r 66 20. 1 Vu
3298.868r & 2.3
| 3209.084r 32 9.9 Fer
il 3209.178r 12 3.6
g 3209.350r 8.5| 2 8
3299.437r 67 20. 5| Tix
3299.525r 52 21. 0 Fe 1—
, NH
3209.677r 24 7.2 NH
3209.778r 22 6. 6 NH
Fe 117
|| 3299.890¢ 6 1.8
3300.077r 1 0. 4
3300.170r 47 14. 3 Ce ui?—
Nd ua?
3300.317r 0.6 02
4300.490r 358 L1 Rh 1?
3300.675r 6 1.8
3300.817r 28 L1
3300.912r 6 18 Vu
I| 3301.016r 6 1. 8|
3301.136r 4 1,
; | 3301.225r | 43 | 13 j Fe 1
3301.425r 25 T Fer
2 3301.579r 6 1. 8| Ost
3301.681r 41 12. 4 —Tin
3301.782r 16 5.0 Sr1?
3301.869r 11 3.8 OH?
Pt1
3301.928r 37 11. 8 Fe 1
3302.105r 26. 1 Ti n—
3302.162r } 0.1 NH
Pd1
3302.316r 18 7.3 NH
3302.383r | 112 | 34 Na1
Il 3302.693c | 55 | 16. Zn 1
3302.768r. 15 4,
3302.863r 72 21. 9| Fen
3302.982r 83 25. 1 Nar
h (Zn 1)

Low | RMT
EP No.
ar
Rot. Vib
Rmp
1.13 r
3.40 710
0.90 61
1.56 40
R17 0,0
R 17 !
R 17 ;
8.70
0.72 166
1.28
2,27 60
2.84 380
0.00 1
1.16 44
.77
P 28 0
0.81 ﬂ,?
3.24 617
0.15 8
R 16 0,0
1.25 3
R 16 0,0
0.00 2
4.03
1.04 1
0.00 2
4.03 4

or |Notes
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RMT
‘No.

' or
Vib.

The Solar Spectrum—Continued
W £ | BT W e el Sola
a O. ave- v uce r
len;ﬂﬂlt fF‘fonfur Notes length Width |Width|Spot| Identi-
2 Rot. | Vib, _ AN | AN fication
) ~ { .
®C PBF¥ria versién, tofenove this
3303.121r 0.23 45 3307.03%r 94 30. 2| lI]i';g 1
i1
3303.271r 3.38 |Cr
3303.474r 1.10 1 3307.152r 50 16. 1 Cor1
3303.5T1r 76 23. 0 Fer 3.02 440 3307 .246r 65 19 Fe1
3303.781r 16 4, Oi 3307.345r 10 3. BRh n1?
3303.895r 14 4 3 Co1 1.78 47 3307.508r 20 6. 1 g’ﬂ?
I
3304.136r 18 5. 4 Co1 3.07 154
: 3807.717r 97 20, 3 Fe 17
3304.248r 20 G 1 IE:' n?—
I
3304.365r 52 15. 7 Fe 1 3.42 710
3807.907r 48 14. 6 NH
3304.450r a7 11. 3 Fe 11 3.94 93
3308.111r 59 17. 9 NH
3304.484r 13 6.0 Vi 2.54 136
3308.277r 14 4. 4i NH?
3304.502r 25 7. 5
3308.399r 32 9 7 Tiz
3304.754r 34 | 10.3| OH?— | P28 00| 1
3308.491r 17 b 3 |Co 1
3804.874r e 6 7 NH R 15 0,0 6 Vi
3304.962r | 55 | 166 Ni 1 3,42 108 | 3308.621r 14 44
3305.06%r 26 ail NH R 16 0,0 6 3308.760r 29 10. &l g? Ip—
nil
3305. 166r 72 21. 8 Fe 1
dr 11 0.04 2 3308.819r 24 25. 6 l%u 1
i
3305.227r 20 7. 4 NH R 15 0,0 8
3308.937r 24 14. 5 Nitp
3305.307r 9 2.9
3309.031r & 1. 8 Co 1?
3305.414r T 22
3309.084r 15 4. 7 NH
3305.477r 8 2 4
3309.197r 7. b 2. 3 Vi
3305.627r 57 17. 4 Fe 11 70
3300.324r 13 3.9 Niip
3305.750r 46 16. 0 Co1 3.10 152
Feip 3.27 618 3309.430r 37 11. 3 Nii
3305.864r 44 24, 5 3309.530r 73 22. 1 Tiz
SEQE.HT?T 153 47. 1 Fe 1 2.20 ]| 3300.723r 30 8. 1 Ti1
R | % | 9 3300.846r | 12 | 3.6 Cr
3306.168r a3 11. 8
3309.903r T 2. B Zrn
8306.254r 49 150 Zr 0.04 3
3806.378r | 145 | 43.9 Fe 1 2.22 91 i I o
3306.495r 61 25. & Fe1 3.30 G680 3310.120r 20 6.5 NH
3306.598r G50 18. 5 Fe1 3310.210r 56 16. 9 Ni1
2306.702r 17 a6 2 Fe 1 3.00 396 3310.344r 76 23. 0 e 1
3306.775r 14 4 3 3310.498r 59 17. 2| Fer
3306.986r 16 81 Cr 11— 4.94 150 NH
' Mn 1 3.38
3310.868r 46 13. B NH

38

1.05
2.12

3.00
3.09

0.97

R 21
R 28

R 21
0.42
2.95
3.25
4.78
4.098
R 13

R 13

450

187

190
11

153

107

105

1,1 G
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Solar EP Nao.
Identi- or or |Notes
fication ot. Vib.
this maﬁ(i BASe Ie
3310,918 14 g 3 Fe1 3314.5356r 38 17. 6 Ti1— 1.05 87
Cru 4.93 150
3311.110r 45 | 13.6 NH R 13 0,0
3314 614r 55 20. 5 NH R 18 1,1 g
3311.218r 39 11. 8 Fer
J314.7T48r a0 27. 2 Fer 3.30 680
3311.349r 20 6.0 Zrn 0.71 a4
3314.867r 52 | 15.8 IV 1 2.56 136
3311469 | 32 9.8 Fe 1 0.99 27 Mni1 | 3.07 30
3311.599r 9 2.7 NH R 29 L1 3315.050r | 26 | 80 Cor {ﬁg -
3311.715r 19 50 Sen— | 3.69 41 Pt 17 0.00 1
NH R 29 1,1
3315.17567 32 g 8 Fer 3.30 G618
7311.895r 23 i1. 8 Mn1 2.18 10 Vo 2.37 71
3311.936r 65 20. 6 Crn 4.15 51 3315.257r 11 4 8§ Ti1— 2.09 180
|Cr 11 4.18 51
3312.0589r 1o 5 3 Cri 2.71 78
3315.320r 96 29 Tin 1.22 65
$312.197r 63 19. 2 [|Cr 11 414 b1
Co1— 1.96 60 3315.420r 74 34 3
[Fe 1 2.99 450a
| 3315.557r 25 9.9 Vo 2.56 136
3312.325r 54 16. & Nii 3.42 106
3315.679r 153 46, 2| Nir 0.11 22
3312.435r 35 10. 7 Sm 11 0,18 21
3315.853r 17 51
3312.601r 53 15. 9
3316.000r 10 37
3312.699r 76 23.0 Ti1— 2.10 190
PF& 1 1.08 1 3316.197r 7.2 Fe nm p—| 1.67 5
Se 11) 3.70 41 NH R 17 1,1 i}
3312.542y 256 7. 6} NH R 19 1,1 3316.339r 23 7.0 }%}'Ln I ; 2.19 11
1t
3312.925r 23 7. & NH R1O 1,1 F
' 3316.432r 43 13.1 Mn 1 3.07 30
3313.009r 66 19. 9 Nir 3.60 106
9316.486r 14 4. 4| NH— R 17 1,1 @
3313.078r 26 12. 1 Cr 11 478 119 Cri 3.85 255
3313.173r a3 12. 4| —Mn1 3.07 3H) 3316.569: 31 8. 5| g‘g 2.18? 86
m 11
3313.304r o 2.6 Eun 3.00 24
3316.649r | 33 | 10.2
J313.434r 28 8 7 Mn 1 3.07 30
3316.742r 35 10. 7 NH R 11 0,0 (i1
3313.548r 30 g 2 Mn 1 3.07 30
3316.851r 34 10. 2| Fe 1—
3313.646r 50 17. 8 NH R 12 0,0 Yu 2.54 137
3813.725r a5 12. & Fer 1.61 a0 3316.905r 16 6 0 NH R 11 0,0 (i1
3313.801r 12 4 1 3317.045r 20 6. 0 NH R 11 0,0 6
3313.914r 30 g1 NH R 12 0,0 3317.133r 74 22. 4 Fe1 2.28 139
3313.006r 50 17. 8| Fenn 1.10 1 3317.264r 53 16. 0 Mn 1 3.07 30
3314.086r 44 17. 6l Co1 é.gg 113 3317.385¢ 44 13. 2 NH R11 00| 6
Fe 1 3.41 736 3317.501r 36 | 1L0 Ni 1 1.68
3314.206r 14 4 4 NH R 12 0,0 3317.701r B e 'EI']
3314.348r 34 11. 3 Co 1— 3.07 152 3317.831r 14 4.
NH R 18 1,1 .
3318.031r 103 31 Tino 0.12 '}
3314.448r T2 21. 7 Ti1— 1.07 87 :
JFB I 2.61 250 3318.210r 29 87 NH R 16 1,1 6
Zr 11) 0.71 47
3318.367r 60 |+ 18 1 Ti1— 2.08 190
Co1 1.71 45

39




The Solar Spectrum—Continued

Low Ecgi- Re- Low [ RMT
me Wave- valent | duced Bolar EP | No.
" or |Notes length | Width |Width|Spot| Identi- or or |Motes
_ﬁal . AN ﬂéh fieation _ %t. Vib.
velision, todk ve this marks:please re
3318.516r 24 7.8 NH R 16 1,1| 6 3322.481r B8 23, 4 Fe 1 2.04 396
Zr o 0.76 35
3322.655r 40 1T. 5 NH R 14 1,1 6
3818.612r 19 58 Feul?p | 4.40 136
3322.704r 15 11. 2§ Crn 4.17 51
3318.766r 27 80
3322.874r 23 1 NH-— R 14 5t 6
3318.906r 18 5 6 Vi 2.56 137 495
: 3322.049 157. 31 Ti 11 0.15 7 7
3310.043r 23 7.8 Zr 11 0.04 4 (Zr11) | 0.76 34
3319.078¢ 59 18. 0 Ti i 0.13 8 'l 3323.084r 41 39. 4 Fe 11 3.97 92
3319.169r 18 5 5 Co1r 3.02 1556 3323.127r 19 18. 2 NH RS 0,0 6
3319.258r 54 16. 3 Fer 2.99 449 3323.297r 55 23 Cr 17 3.10
3319.362r 30 0.0 3323.395¢r 47 17. 8
3319.490r 48 14 5| Cor 2.93 154 3323.540r 42 14 5 INH RO 00| 6
Cr 1 4.15 51
3319.544r 34 13. 1 Co1 1.71 45
3323.752r 84 28. 5 Fer 2.83 370
3310.686r b 3 1. 8|
3323.919r 18 8. 3 Ti 1? 2.32 255
3310.824r 32 9. 8| Corx 2.93 153
3323.999r 11 5 9 NH RS 0,0 (i}
3319.903r 41 12. 4 NH R 10 0,0 6
Dy 11 0.00 3824.071r ]7 27. 8 Cru— | 243 4
Cro 4.'77 120
3320.032r 12 8
3324.150r 31 13. 6 e 17
3320.120r 15 5. 0 Sm 11 0.18 20
3324.364r fid 19, 7 Cruo— | 4.41 80
3320.262r 122 36. 8 Ni1 0.17 9 Fer 8.27 617
3320.379r 19 7.7 NH R 15 L1| 6 3324.544r 60 18. 0 Fe 1 2.40 101
3320.492r 39 11. 9| 3324.678r 40 12. 1
3320.654r T 23. 2 |IFe 1 2.43 190 3324.701r 42 12. 6 Fe1
NH R 10 0.0 6
3325.012r 33 10.0 Fe 11 3.97 03
3320.778r 79 23. 8 INi 1— 3.60 108
Fe 1 3.04 306 3325.038r 10 40 NH R 13 1,1 6
3320.915r 8. 5{ 2. 6l Mo 11 3:11 i 35325.158r 6.5 2 0| Tit 2.13 190
3321.043m =5 23 Be 1 2.72 1| 5 9325 281 | 46 14.0 Co1 2.01 70
Ber 2.72 1
3325.332r 15 6. 3 NH R 13 i | 8
3321.195r 151 3. 4 Cr 1t 3.11 182
|Sm 1 0.38 40 3325.479r 61 18. 4 Fe1 2.45 191
3321.237r 31 9. 5| Ni 1 3.31 92 3325.582r 15 4. B| NH R 13 1,1 8
3321.352m 9 2.7 Be 1 2.72 1 5 3325.690r 3 1.0
3321.430m 16 5. 1 9 3525.7506r 4 1.2
3321.538r 33 12 8 V 1 2.37 71 3525.808r 4.5 1.3
9321.586r 40 12. 6 Ti1 1.07 87 3325.975r 2.5 1.0
321707 | 02 | 287 Ti 1r 1.23 85 | 3326.082r 3 | o8
3321.918r 23 7. 5 Co1 2.08 106 3326.205r 11 3. 6
3322.061r 12 4.1 1.78 46
- - | 3326.302r 10 3, 3| Cor? {3.&5 e
3322.202r 43 14. 5 Co 1 {zﬁa:r 149 3326.423r | 24 8 1 NH R 8 00| 6
3322.325r 108 35. 8 Nii 0.42 39 3326.597r | 14. 8 Cri 3.09 182
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elael | o]
Wa - ¢ 3
lmmth ih AN oM on |
_ aCresteri®y | mage2
3326.696r | 25 | 20.9 Ni 1 3.54
4326.777r | 214 | 64.0 ug rr— ?Z é:i
3326.868r 42 22. 8| —NH RS
3326.9971 38 14. 9 Co 1 2.93
3327.167r 14 4.5
$327.204r 7.5 2.3
3327.403r 53 16. 1 Iﬂlﬂl— %331
3327.508r 59 20.1 Fer 2.40
1327.627r 20 6.1 Erﬂu—- REIEE
3327.731r 7.0 21
3327.886r 64 19. 4 Yu 0.41
3327.971r 37 16. 8 Fe1 2.18
3328.211r 34 10, 4 NH R12
Cor 3.10
3328.357r 86 19. 9| Cru 2.42
3328.475r 28 8. 5| Fe 1
3328.583r 6.5 20 Fe 1?7
3328.719r 43 12. 6 Ni1 0.11
3328.803r [ 3. 4 Or 1 3.09
3328.870r 67 20. 31 Fe 1 3.27
3328.96 a 58 21
3320.056r 55 16. 7 Cr 1 3.12
|Fe 1—-
Fe n
3329.103r 33 16. 5
3329.208r 6.5 21 Mo 1t 3.06
3320.305r 12 5. 8
3329.438r 183 54 9 T 1x 0.13
Cor 3.02
3329.518r 42 26. 1 Fe 1 3.05
3329.632r 9 46 Fe 1
3329.772r 33 11. 0 NH RT
3320.852r 15 (A Yi 1.22
3320.914r } - { 24. 0| Mg 1 2.71
3329.972r 17. 8 Fe1 3.02
3330.082r 23 8.7
3330.234r 30 9.2 Fe 1— 2.83
|INH R7
3330.308r 49 | 147 Fe 1 3.02

80
190

11

Lii 8

160
617

182

378

41

3330.435r
3330.516r
3330.615r
3330.672r
3330.784r
3330.926r
3331.064r
3331.254r
3331.397r
3331.617r
3331.785r
3331.930r
3332.053r
3332.100r
3332.185r
3332.200r
3332.350r
3332.41 a
3332.576r
3332.719r
3332.834r
3332.895r
3333.020r

|| 3333.110r

3333.222r
3333.305r
3333.597r
3333.723r
3333.822r
3333.915r
3333, 985r
3334.135r
3334.225r
3334.275r

3334.482r

3334.622r
3334.715r

L
Widthfgpot
ANA
8. EL 2.7
17 5. 2
20 7. 8
47 14 1
24 7.2
a8 11. 3
8.5 25
10 5.7
10 41
43 12. 9
48 14. 5|
31 11. 2
22 12. 2
35. 7
} 194 s o
15 9. 8|
24 10. 9
11 4 0
11 3. 3
85 26
33 10. 1
12 4 9
.| o
29 89
10 3.
49 14 7
42 12
9. 6
21 6. 4
9.5 2 8
21 6.
a5l 32,
92 27. 7
did 13. 2
33, 10.1
a7 8. 2|
30 9.1

Solar
Identi-
fieation

NH
Mn1
Mn ne
NH—

Ni1p—
Gd
Fer
Fe1

Irun—

Ti
Mg 1

Fe1?
Cr:
NH
NH

Cri1
NH

Tir

Co1
Fer

|Fe1
Zru

INH
Ndo

Zru
Cr1

EP
Rot.

R 11
2.16
4.69
R7

3.54
0.00
2.43
2.48
0.36

1.24
2.71

3.11
R 10
RE

0.51
2.90
R&6
R 10
0.00

RMT

No.
or

0,0 6
107
191
144

11

65

182
L,1| &
00| 6

00| 6
L,1| 6

190
617

21
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| Ba Low | RMT Equi- | Re- Low | RMT
Wav t z d tt) 0. Wave- | valent | duced Solar EP No.
: . or | Notes length Width |Width|Spot| Identi- or or [Notes
A % fication Iﬂ L Vib. \ Al AMA fication ﬁ; Vib.
®C y lmageZ2PipF trel version, tosfemeve this marke please re
3334.802r 10 2.3 Cri? | 3.37 3338.920r 12 3. 8 Cru? | 679
3334.934r 21 6. 4 Cri 3.08 160 3339.049r 41 12. 3 Ni 1 3.54 104
3335.061r 15 67 2.45 190
3330.202r | 62 | 188 Fe1 {195 19
3835.185 144 43. 0 Tinx 0.12 7 T
3339.307r 16 5 0 NH R 8 1,1 | 6
3335.308r 89 | 21.7 Cr 11 4.41 80
3339 4461 11 3.
3835.422r 40 12,1 Fe 1 2.56 246
Crmx .| 4438 a2 3330.582r 52 15, Fe 1 3.02 502
3335.535r 121 53. 6 Fe 1— 1.56 49 3339.687r 39 ¥ Fer1
3335.728r 25 7.8 Feip 2.73 307 3339.801r 97 29, Co1— 2.96 1556
|Cr 1 2.43 4
3335.784r g9 | 271 Fe 1 2.84 379
3339.879r 45 | 21.1 NH— | R4 00| 6
3335.848r 33 | 180 NH R 0 1,1 6 Cr m 4.41 92
3335.925r 50 | 216 3340.041r 19 5. 6|
3336.128r gt | 381 3340.178r 9.5 2.7 Fe 1
3386.260r 58 | 30.5 Fe 1 3.30 618 3340.356 157 | 47.2 Ti 1 0.11 5l 2
3336.346r 84 | 325 Cr 11 2.42 4 3340.570r 79 | 26.0 |Fe 1 2.28 139
Zr 11 0.16 3
3336.504r 25 | 16.3 NH R 5 00| 6
3340.601r 20 a. 6| NH R4 00| 6
3336.548r 12 16. 2 Ferp | 3.02 450a
, 3340.825r 6 1. 8|
3336.680r | 416 | 124 8 Mg 1 2.72 4
3340.895r 43 12. 8| Fe 1
3336.831r 32 | 41.3
3341.006r 11 3.3 Dy 1
3336.967r 11 5 9 Ti 11 1.18 43
3341,168r 14 4. 2|
3337.007r 54 | 233 Nir 0.03 17
| 3341.285r 55 19
3337.188r 55 19, 6 |Coz— | 0.48 25
NH R 5 00| 6 3341.348r 33 10. 1 Co1 2 148
3337.340r 11 3. 8 Niip 3.61 122 3341.451r 9.5 29 Mn u? | 4.69
3337.499r 49 15, 2 La 11 0.40 45
3341.688r 25 14. 0|
3337.672r 65 19. 4 Fe 1 2.69 304 :
3341.835r | 152 | 126 Ti 1 0.00 24
3337 .853r 81 | 24.5 IV i1 3.12 184 Ti 1x 0.57 16
Ti 1.24 55
3341.030r | 194 | 581 Fe 1 2.69 303
3337.923r 51 31 3 Fe 1 3.02
3342.148r 27 10, 71 Ti1 0.00 23
3338.010r 5 1.4
3342.226r | 110 | 33 Fe 1 2.28 137
3338.116r 31 9, 4 NH R5 00| 6
3342.310r 58 | 27.6 Fe 1 2.84 378
3338.237r 26 B0
| 3342.874x 5 2. 0| NH R 7 1,1| 6
3338.347r 18 56
3342 4747 8.8 29 Cr 1? 3.87
3338.430r 24 %2 Zr 1 0.96 61
3342 585r 80 26. 8 Cr 1 2.45 4
338R8.520r 37 1.3 Fe 11 3.80 76
3342.697r 45 14. 6 Ti 1 0.00 25
3338.628r 93 | 28 0 Fe 1 3.00 396 ICo 1 2.08 105
3338.774r 41 12. 3 Ni 1 1.68 54 3342.760r 30 17. 0| Fe 1p 3.04 306
3338.813r 22 11. 3| NH R 8 a3l 8 3342.900r 16 5. 0f
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P
e lﬁgMT W oo dﬂa'il Sol e
b AVE=- ¥ (R LI ar
?vﬂvlfl;hll- ﬂv% .650 Notes length Width |Width{Spot! Identi- or
c0g fios: j AN | AN fication | Rot.
» Creat |Image2PP PP ¥rial versigh, tofenibve this
4343.024r 18 55 NH R7 1.1 | 6 3347.136r 7.5 23 Cr 117 6.77
57 17. 2 NH— R3 00| 6 3347.318r 4 1, 2 Smu 11 0.48
Ipa Aok |Fe 1 2.18 g8
3347.375r 30 g 1
9343.347r 21 6 3 Cr 1 3.09 159 —— - . i sty
23 7.0 Sm 11— .
3343.524r . - - 3347628 | 14 | 42 NH R 2
42 12 6 I 5.
4153 T76r 90 27. 0 i 15
i 3347 930r 64 19. 2| Fe1 9.28
85 2.
Spahne f - - a34g.121r | 42 | 12.5 Co1 2.04
17 5 2 Fe 1 -
RARORe oo 3348.237r 11 40
344. 29 6 R 3 00| &
344.380r 13 4. 0| |
’ o -~ i i o 3348.540r 29 9. E[ Tit 0,00
523r T a1 i
o 3348.687r 32 11. 0 Sm 11—
1344.5897 19 8T La 0.23 45 NH RS
9344.600r 10 3. 1 3348.010r | 122 43. 9 Tin— | 0.12
3344.792r 38 11, 5 7ir 11 1.0 72 3349.002r 29. 6 Ti 1 0.61
(Ce 1) 0.53 165 135
3340.079r 23. 3 Cr1 3.01
9344 .883r 21 0. 6| NH 1,1 6
3349,266r 19 27. 7
13449360 70 21. 1 _
g - 4 3349.447 546 163 Ti 11 0.05
3345.024r 62 21. 4 ni )
5 3340.562r 39 58. 1 NH R 2
3345.166r 17 5.1 Co 1? 1.74 45
Cr 17 3.45 218 3340.652r 4 4 2 NH R&
Cr ? 2.71
3345.363r 28 8. 4 Mn 1 2.18
Crr? 3.43 218 3349, 741r 14 8 2 Fe 1 2,83
3345.486r 13 4 2 NH RE 1;1 ] 3349.832r 1.5 6.9
3345.583r 50 14. 9 Zn 1 4.08 4 3349.047r 11 4, 2
3345.620¢ 27 10. 1 NH R3 00| 6 3350.081r 16 5.5
3345.703r 16 5.2 Fe1 2.43 141 3850.214r 69 22. 1 Ca 1 1.89
VAR 12 3.7 3350.206r | 29 9.6 Fe1 {g:ﬁ
33459151 20 6. 0 Vo— 4 51 244
Zn1 4.08 4 3350.370r 58 17. 8 Ca1 1.89
3346.0292r 34 10. 3 Cri1 112 3350.412r 12 4 0| Nin 2.956
3346.159r 19 5.8 | 3350.515r 58 | 17 8l %i:I ﬂrg
1
3346.282r 28 8 5 NH— R 6 11| & (Gdm) | 0.14
Co1t 1.74 45
3250.64 a 4.5 1.4
3346.4257 39 11. 7 NH R2 0,0 (3]
I 3350.76 a 5 1.b
3346.602r | 22 | 7.0 '
3350.852r 11 3.5 NH— R’ 1
3346.746r 119 35. 6 Ti 1t 0.13 T 7 Sm ot
E(:r :; 2.98 112
Cr1 2.97 112 3350.056r 16 46 NH R1
3346.934r 85 19. 6| Co1— | 2.96 153 3351.068r 18 5.5 Nizp— | 0.00
|Fe 1 2.18 87 || - NH R 4
3347.025r 09 7. 8 3351.156r 9.5 28

RMT

No.

or
Vib.

449
0,0

138
103

136
26

1,1

16

0,0

151
14

377

11

191
191

11

=
&%

Notes

Se [€
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__— H' - W velont |aneed| | sowr | BF | Nov
“fl:‘ltt%l % : mm Notes|| length ﬁ:%ﬁ %th ot Identi- | or ﬁi Notes
“oCleedby | IﬂF tridl vefsion, todemeve this marke phegse re

3351.246r 7.5 2.3 8r1 7 3356.008r 34 10. 3 Zr 11 0.08 3
3351.339r 7.8 28 3356.287r 21 6. 4| Fen 4.07 105
3351.418r 11 3.3 Mn 1 2.10 g " 3356.328r 37 14. 8 Fo1 0.91 25
3351.525r 59 17. 5 Fer 2.20 89 3356.414r 73 21. 9| Fe 1 2.28 137
3851.612r 24 9, 4 Cr1 3.10 160 3356.542r 26 7.9 NH Q2 00| 6
4351.751r 58 17. 5 Fe 1 2.73 304 3356.687r 50 14. 9 Te1 3.05
3351.968r 45 14. 5 Cr1 0.00 5 3356.842r 14 4. 2 Co 1? 3.07 151
3352.085r 71 21. 4 T 11 1.22 54 3356.058r =5 23
Se 1 0.00 4
8357.122r 12 3.8
3352.185r 12 42
3857.278r 50 15. 1 |Zr m— | 0.00 3
3352.445r 17 5.3 NH Q3 00| 6
3352.638r 14 4 2 | 8357.408r 30 10. 5 Cr 11 4.41 70
8352.775r 6 1.8 3357.569r 30 g 0 Fe 1
3352.825r 18 55 Co 1t 2.24 2 3357.682r 4 1. 2|
3852.032r 47 14. 1 IFe 1 2.45 190 3357.740r 33 9.6 NH Q 1,4 00| 6
Ti1 0.02 25 I
3357.825r 35 10. 6 Fe 1 2.90 448
3353.129r 67 20. 0| Cr 11 2.48 4
3357.942r 8 2. 4| Fe 11 4.15 117
3355.260r 43 12. 8 Fe 1 2.43 190 ; G
——— sl 3358.048r | 44 | 13.5 iﬂ? {g 2 L‘l:ﬂ} 6
s
3353.528r 8 2 4 3358.142r 13 4. 1
3353.635r 24 7.8 INH — R1 00| 6 3358.282r 75 23. 6| [T x 0.00 23
Zr 1t 0.16 18 Fe 11— 3.839 77
NH Q6 00| 6
3353.742r 20 23. 8 Se 11 0.31 12
3358.408r 35 10. 3 NH Q2 00| 6
3353.024r 18 5. 5 NH R’ 0O 00| 6
3358.515r 100 30. 0 Cr 11 2.45 4
3354.066r 51 15. 4 Fe 1 2.86 378
_ 3358.637r 23 9.0 Gd i 0.03
3354.217T 32 9. 6 Co1 2.96 152 '
3358.608r 56 17. 7 NH Q8 00| 6
3354.300r B8 19. 6 ICo 1 0.51 23
Zr 11 0.76 34 3358.795r 32 9.5 NH Q3 0o | 6
Feup | 167 5
3354.537r 19 56 Fe 17
Tin?p | 1.22 B4 3358.901r 70 | 209 NH— |Q9 00| 6
|Fe 1 2.99
3354.645r 65 19. 5 Ti 1 0.02 24 ]
|| 3359.010r 21 6. 9 NH Q4 0| ®
3354.800r 18 5.5
3350.114r | 106 32. 1 Ni1 3.48 108
3355.064r 17 5. 2 Il
33592861 89 27. & Co1 1.71 44
3365.230r | 71 | 21.2 Fe 1 330 | 617 1 ng (86 00 ¢
3855.364r 8 2. 4 Vi 2.60 149 | :
3359.408¢ 38 12. 1 NH Q7 00| 6
3855.528r 21 6. 4 Fe 1 0.96 25
-t g " 3359.502r 90 28. 3 |Fe 1— ﬂ.ﬂéﬁ [E'g
3355. . NH {3 12 00§ ©
3355.824r 12 3.7
3359.635r 27 g, 1 NH Qo 00| 6
3355.047r 11 3. 2 Co 1 2.04 103 :
3359.689r 102 32 2 Sc 0.01 4




The Solar Spectrum—Continued

u:— Re- Low | RMT & Eﬁelﬁi dRﬂ-d . ]ﬁ;ﬂg RI?'IT
. ave- W n G Q. 0.
;ft?g elht ‘m QEWJCfFG]b or | Notes length Width ([Width|Spot| Identi- or or |Notes
d% fication ’ ." ot. | Vih. ] AN AN fication Rot. Vib.
® rwe y ImagedPBF trrd version, tosfeniove this mark; ptease re
; ' 1.2
3350,802r 69 28, 4| NH_— { 13 g:g} 8 3362.648r 49 15. 5 Ti u 2 64
Fe 1 3.30 617 3362.802r 89 27. 9| Nir 0.21 23
1350.932r 39 18. 1 NH Q 11 00| 6 3362.973r 30 8. 8| NH Q21 00| 6
Zr 11 1.4% 91
b b 3363. 164r 15 4, 7
3360.047r | B3 | 2.7 T = {3 14 G:D} 6 |l 3363.308: | 33 | 10,0 Cot— | 305
NH Q69| 00| 6 NH Q 21 00| 8
1360.124r 9 28. 0] NH 8 %g g*g} 6 3363.408r 50 14. 8 Fer
Feu— | 408 105 3363.616r 50 15. ¢ |Ni = 3.48 105
NH Q5 00| 6 NH Q 22 00| 6
1a60.211r 40 19. 9 NH Q11 0.0 1] 3363.720r bH 16. 4 Crn 2.43 3
1360.310r 80 319 Cr 11 3.10 21 3363.821r 31 9.2 Fer 2.76 307
NH- | Q15 00| 6 (Zrm) | 0.36 11
NE— @17 OoH ©
13 0,0 3363.921r 33 9.7 NH Q 22 0,0 6
1360.351r 36 | 22.9 3364.014r 25 8 3 NH Q 22 00| 6
1360.497r 51 21. 7 NH Q13 6 3364.098r 5.5 16
1360.607r 32 15 1 NH— Q3,14 00| 6 3364.228r 14 6. 1 Feup | 1.72 5
NH Q) 16 00| 6
3364.274r 47 14. 1 Fe1
e0.604r | 28 | 12.9 NH Q 14 00| 6
3364.400r 29 g7 Fe 1 3.05
7360.808m | 14 81 NH Q15 0,088 NH Q 23 00| 6
4460.921r 29 16. 1 NH— Q 15 g0l 6 3364.614r 55 16. 4 MNii— | 8388 107
Fe 1 242 142 Fe 1 2,59 245
Ti 1 0.02 24 3364.735m | 20 6. 4] NH Q 23 0,0 | 6,8
3361.107r 3 19. 7 NH Q 16 DO| © 3364.946r 5 1. 6 ﬁf 4 P’ 2 00| 6
II
1361.193¢ 265 Tiu 0.03 1
. 939 3365.032r 3 2.3 Co1 2.01 69
3361.287r 69. 3 |Ti 1 0.02 23
Scn 0.00 4 3365.112r &5 14
B61.434r | 20 | 257 e {817 | 39} o [000%e| ® | *9 NH Q24 )| 00| 6
' 3365.316c 7 2.1
3361.570r 90 | 46. 4 Ni 1 0.11 19
(V1) 2.37 70 3365,446r 31 9. 2| Fe 11— 3.89 78
NH Q 24 00| 6
3361.772r 47 22.3 Cru 3.10 21
o 3365.540r 27 8 2| Vi 1.18 54
18 ;
3361.854r | 60 | 27.5 NE— ({316 ool © |l ssesrrar | 107 | 819l Ni1 0.42 38
Tir 0. HE 25
: l 3365.992r 24 7.3
3361.953r 81 30. 9 |Ca 1 1.90 11
|Se 11— 0.00 4 3366.176r 116 24. 6 Tit 2.04 178
Fo 1 2.84 377 | T | 124 54
INi 1 0.17 8
3362.141¢ 61 22.1 Ca 1 1.90 11
3366.359r 19 b7 NH Q 25 0,0 i
3362.26%r 76 26. 6 gr I— 2.54 54 Sri 1.85 7
el
NH Q 19 00| 8 3366.459r 14 4.4 NH Q 25 00| 6
(Gd 11) 0.08 8
3366.552r 8 2. 4 Cen 0.55 99
3362.394r 26 9.0 NH Q 20 00| 6
3366.656r 5 1. E[
3362.503r 8 27 Tm 0.03

45
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ui- | Re- Low | RMT
Wave- t | duced Solar EP No.
length | Width [Width{Spot| Identi- or or |Notes
. AN | Ax fieation | Rot. | Vib.
sion, toskemeve this markplesse re
] 3370.195r 30 9. 6| NH- |'Q% 1,1 6
180 3370.333r | 54 | '16. 6| Cox 0.58 24
3366.874r 31. 5 Fe1 2.20 87
8370.449r 69 20. 7 Ti1 0.00 23
3366.982r 23 7.1 Fe 11 5.57 177
3370.635¢ 61 18. 6| NH— Q80| 11| 6
3367.098r 29 1 Co1 0.43 22
146 { 3370.798r | 118 35. 2 Fer 2.69 304
3367.162r 29. 2 Fe 1 2.42 142 I
3370.884r 18 9.2
3367.299r 30 9. 0| Fe1
3370.974r 83 24. 9 NH Q7,9 1.5| 6
3367.392r 12 3. 0| NH Q 26 0,0 6 Co 1t 2.97 2
3367.440r 45 13. 2| Cru 4,41 70 || 3371.110r 30 18. 9 NH Q3 111 6
3867.552¢ 8o 93,9 . {%gi gi 2371.160¢ 28 11. 2| NH Q 8,11 1] &
3371.205r a1 15. 2 Fe 1
3367.8677r 48 14. 5 NH Q3 3| ® :
Fe1 3371.399r 17 11. 7 NH Q9,10 1,1 6
3367.818r | 920 | 1L :] Zrn | 0.2 11 ag71.457c | 107 | 313 Ti 1 0.05 24
3367.804r 29 1L Ni1 0.03 20 H 3371.600r 24 7.2 NH Q12 7 o IR
3368.058r | 189 56. 3 Cru 2,48 4 3371.716r ] ” { 10.9 NH Q 10 1,1 6
3368.184r 26 12, 9 Fe1 3371.763r 10. 9 NH Q11 11| 8
3368.247r 8.5 24 Feip | 325 678 3371.088r | 104 | 47.7 Ni 1 0.17 7
3368.361r 5.5 1.8 NH Q27 00| 6 3372.080r | 118 59, 9| IFe 1 2.18 23
NH P3 00| 6
3368.445r 6. Eul 2. L'I1 Fe u? 4.49 134
3372.178r 16. 3 Se 11 0.02 4
3368.545r 19 5.7 NH Q27 00| 6 || 216 { .
3372.296r 73. 1 ITi 11 0.61 16
3368.658r | 22 6. 6 NH { > 3 } 6 NH P4 00| 6
3872.35%r 24 1.9 Fe 1 2.99 447
3368.725r 36 10. 9| Crn 4,458 a1
3372.473r 29 14. 0 NH Q12 1,1| 6
3368.821r 45 13. 9 Fer Fe 1
3368.048r 101 32 4 Se nm— 0.01 4 3372.623r ! 8 8
Fe 1 2.83 376
3372.812 450 | 135.9 Ti n 0.01 1
3869.055r 18 9. 1 NH Q6 L1| 6
Cr i 438 B8 | 3372.960r 22 20. 3 NH— Q 13 1,1| 6
3369.151r 30 30, 6 [Fe 1 2.45 161 3373.003r & 3. i
NH P2 00| 6
3373.233r 34 12. 4 Co 1 2.98 122
3369.217r 75 28, 2 Tin 1.23 54
NH Q3 L1 6 3373.316r 44 14. 4 Fer
3369.371r 27 15. 0| Ferr— | 3.89 76 3373.410r 30 12, 5 NH P4 0,0 6
NH Q7 1,1| 8 Zr 11 1.01 74
3369.408r 13 17. NH 4 L,1| 6 - Q 14 1,1
5] Q 3373.506r | 36 | 11.4 Ne— {33 | TiYf ©
3369.578r | 407 | 120.5 INi 1 0.00 6
Fe1 2.73 304 | 3373.606r 9 2 8
3369.665r 33 77. 1 3375.736r 11 3.5 Ce 11 0.56 212
Wi 0.41
3360.797r 30 15. 2 NH Q 5,8 L1 6
Fenp | 8. 76 3373.880r 35 -7 Fe 1 303
3369.917r 26 10. 9 3373.983r T2 21. 4 Co1x 1.71 44
Ni 2.86 1
3370.038r 20 6.9 NH Q6 arE 8 0
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i- | Re- Low | RMT ui- | Re- Low | RMT
@ttﬁm d mNn Wave- | valent | duced Solar E P Ha.
ko 1014 2 " % Notes| length | Width [Width(Spot| Identi-
(ﬁ ﬁnatmnz DB . AN AN fication 'Vib
wCresteddy |mage F‘ﬂﬂral versioh, towemeve this me k‘“"mlve@er
3374.1351‘ 7.5 8.6 NH | @ 3377.587r 68 | 20.3 Tir
4922r | 150 | 44.8 INi 0.03 17 | 3377.701r 58 17
= Fer 2.22 29
; & - 3377.807r 5.5 1.6 —Fe 1?
3374.351 32 . &j i 4 54
e . 3377.077r | 68 | 20.3 Fe 1
374.452 53 16. 6 €1
i ! 2 33780661 7| 21
642r 98 | 28.9 i1 3.38 106
e 3378.183r 19 5.7 NH Q 20 1,1
3374.736r 58 | 245 Zr n— | 1.00 61
NH Q 16 1,1 3378.330r 39 | 11.6| Cr u 3.10 21
4374 845¢ 12 4, 0 NH Q 16 1,1 3378.588r 19 6. 5| NH Q 20 in
3374.932r 35 10. 7 Cr 1? 3.12 181 3378.687r } { 30.7 Fet 2.69 301
Cr 2.48 4 143
3378.744r 17.9 Co 1 2,28 121
3375.095r 24 7.2 NH Q17 pr| & NH P5 0,0
Ferp | 228 137
2375.215r 9 2.8 Co 17 3.07 153
3378.868r 50 18. 1
4375.342r 19 5.7 NH P4 00| 6
|Fe 1 3379.024r 02 27. 6 Fer 2.18 85
3375.465r 8.5 25 3379.200r 71 21.9 Cr 1 0.00 5
T 1 0.05 24
3375.562r 43 12. § Nii— | 3.60 108
NH Q 17 01| & 3379.377r } ; [ 23. 2 Crut 3.10 21
5
3375.632r 15 5. 3| NH Q17 L1| 6 | 3379.440r 0. 9| NH Q 21 1,1
3375.730r 20 5.9 Fe 1 2.99 3379.550r 7.5 2.5 Cri1? | 2.54 54
3375.855r o 2,8 - 3379.646r L5 0.4
3375.045¢ 7 2.1 3379.708r 2 0. 8| Fe 1
3376.028¢ 20 59 NH— | Q18 L | € 3370.824r 71 | 25 3| ICr 11 3.10 21
Vi 1.19 54 Cr 1 2.54 54
3376.102r 11 3.4 3379.923r 4 ] M Ti i 1.24 64
3376.205r 8 2. 3 Co 17 3.02 3380.020r 2.5 1.3 Fe 1 3.33 709
3376.278r 24 7.9 Cru? | 441 78 3380.118r 62 | 2.5 Fe1 2.76 304 |
Zru— | 0.96 60
NH P5 00| 6 3380.260r 30 | 31.2 Tin 0.05 1
3376.3351 56 | 16.7 Ni1 3.48 104 3380.313r 76 | 43.4
3376.494r 54 15. 9] ”gﬁ—- Q 18 1,1 8 Il 3380.468r 6 9.7
e X
3380.585r | 809 | 2390 Ni1 0.42 37
3376.595r 8 2. 4| Cru? | 4.41 90
3380.752r 17 | 27.1 |8 o— | 2.94 4
3376.678r 2.1 Cru? | 474 112 Fe1
3376,758r 12 3. 8| Fe 1 3380.880r 87 | 51,0 Ni1 0.27 7
3376.842r 7 2.1 3381.0833m 3 1. 9| Fe m— | 5.57 177
h NH PG 0,0
3376.948r 55 16 Co 1? 2,54
| 3581.132r 30 14. 1 Fe 1—
3377.066r 35 10. 5| Co 1 1.71 42
o Q1 | L1} 6 |lagrgser [ 58 [ 21.6 mr HEEE | I
3377.272r 17 4. 9| NH P5 00| 6
' 3381.40967 2 08 Co1 2.04 88
3377.381r 5.6 1. 6 Fe 1— Fe 1 1.61 49
Vi 1.19 54
3381.532r 4.5 1.
3377 .486r 54 16. 1 kT 1 0.05 25
Zrn 0.41 11 i 3381.649r 2. 5 0.

47

=g ]



3381.7509r
3381.866r
3381.903r
3382.088r

3382.204r
3382.314r
3882.413r
3382.468r
3382.588r
3382.689r
3382.790r
3382.900r
3382.993r
3383.096r
3383.2061
3383.318r
3383.376r
3383.493r
3383.573r
3383.697r

3883.765r
3383.997r
3384.089r
3384.238r
3384.325r
3384.425r
3384.592r

3384.646r
3384.772r

3384.925r
3385.031r
3885.070r
3385.225r
3385.332r
3385.441r
J385.5562r

21
30
123

28

13

] 430

64
18

11
14

32
56

) 5|
29
13
77
13
47
57

6. 3|
11.9
38. 5|
19. 2

3.4
25. 2

5.4

6. 6
10. 6

2.9

2.4

1.6
10. 1

3. 0|

7.9

[5&2
127

22.2
8.7
1. 8
3. 6
4 4
2.8

9. 4
16. 7

3.2
8 7
4. 9|
22.7
4.1
14. 2

Iﬁr El

NH?
Fer

Co 17
Cr 1t

NH
Tiz
Fer

Cru

Fe1

Co 1?

Fe1

Fe:

Tin
Fer
NH
Cr 1
NH
Fe 1?

Ve
Mo 17

Cri1

Fe 1—
NH

Fe 1
Dy 11

Co1

Fe1
Fe 1
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Pa
3.04

2,33
3.12

P
1.07
2.18

2.45

0.00

3.07
P4
2.61

2.20
2.95

0.00
2.18
| |

2.54

Q 24

0.51
3.566

1,1

128
181

0,0

1,1

o

=]
= b
L=l

22
236

Wave-

length

fial versiof, t

3385.673r
| 3385.725r

“ 3385.860r
3385.940r

rl 3386.174r

3386.272r

| 3386.352r
3386.452r
 ss0000
3386.739r
3386.785r
3386.878r
3387.058r
3387.171r
3887.308r
i 3387 418r
3387 .464r
3387.626r
3387.718r
|| 3387.852r

3388.054r
3388.175r

33883124
3388.468r
3388.625r
3388.760r
3388.858r
3388.971r
3389.121r
3389.251r

3389.324r
3389.404r
3889.611r
3389.748r

10
17

8. 5|
25
18
15
16
33

g &

187

22
103

52

52

13

19
37

s

48

3.1
5.0
7.1
2.4
7.4
6.3
4. 4
4. 0
9.7
25. 8
20. 0|
25. &
18. 2
56. 2

6.8
30. 4

15. j.f-ll
13. 1

1.

286, ZI
4.3
12. 4

5. 8
11. 2

5. 0
11. 4
1.8
14 1

Nb n?

Fen

Fe 11

NH
—Fen
Fe1
Ni1
Fe1
Co n

ITi 11—
Zrn

ICo 1
Co 11

Zr 1
NH
Fe1
Tin
Dy

Ferl

NH—
Fe1l

Smn

Fe1

|

Pa

3.97
2.76
0.11

1.24
0.59
3.07

P38

0.54

2.22

R =

bt e et
L
Pt et

1,1

17

502

0,0
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Low

Qfifpdf €0

1300.408r

3390.518r
3300.600r

3390.683r
3390.783r

3390.897r
3301.039r
3301.107r
3301.273r
3391.378r
3301.442r
3391.590r
3391.670r
3391.841r
3391.973r
3392.017r
3382.123r
3392.305r
3302,408r
3392.624r
3392.678r

3392.791r
3392.804r
3302.978r
3303.025r
3393.150r
3393.202r
3393.301r

339361 a

3393.710r

} 144

18
17

} 570

31
47

56

|

6 2
70. 2
31.9

7.5

5.8
29. 2
11. 8

3.8

9.0
20.0
20.0
19, 2}
32. 9|
11. 5|
41. Of
25. 4

17.1
26. 2|
160
70. 7
41. 3
14. 1
18. 5

18. 7

2.0

Hf 11

NH

Fe 11?

Ferp
Co1

Tiz

Cr 11—
Co 17

Nir

Fe 11
Cr1
Crx

Ferip
dru
Fer

Fer
—Gd
Ferx

YV -
ITi 1

NH

Nir
Cro

Fer

Fer
Dy n

0.45

{2‘?
6

6.80
2.43
2.04

1.05

3.55
3.19

0.00

4.15
3.80
2.42
P4

3.30
0.16
3.02
P

2.20
0.08
2.18

2,37
1.50

P9

0.03
3.10
0.04

2.86

2.76
2.83

RMT ui-
No. Wave- valent
| I lur Notes length Wiil;h
a
age2PBH ’tr‘l"d versi6h, torem
3393.845r a0
3393.927r 43
%:i } 8 3394, 0B5r 63
3304.17 a 10
207 "
3304.297r 03
LBE
3304 . 383r 41
102
3304 550r }
204
33094.611r
3394 7407 24
86
3394 8231 13
236
3394.950r 12
3395.077r 29
o 3395.16 a 7
3305.273r 19
117 3305.386 111
264
3395.615r 44
3
3395.747r 40
00| 6
3395.877Tr 16
678 3395.990r 35
1 3396.043r 79
499 3396.1856r 63
0,0 i3 3306.302r 31
83
" 3396.388r 47
3396.507r 15
85
- 3396.607r 0. 5
136 3396.657r 25
0,0 6 3306.830r 8. 5
33906.927r 19
20 3396.981r ritl
21 3397.062r 28
3 3397 .221r 40
3307.316¢c 8. 5|
376 3397 .436r 29
305 3397.5656r 43
376
3397 .644r 68
3397.796r 13

Bolar
s
N1S Mc
Crn
Fe x
Fe
Cr i
Fe 1
Tin
Fe1
3.6 Co 1
8.7 Fe1
k3
6. 5 NH
32. 8 {%E I:I ;
12. 9| Cr i
11. 8| NH
6.2 Fe1? p
19. 1 Fe1
23. 6 Fe1
18. 5| Nir
9. 3| | NH—
Zr n
14. 0} Fe1x
4. 4 Nitp
2. 2| Eu ut
7. Zr o
E‘ZI Rhr1
7.7
23. 3| Fe1
12. 1 Lum
12. 1 Fe1
2.7
B.
13. Fe1
20. Fer
4,

3.10
2.28
2.45

3.10

0.01
2.20

1.71
3.02

P10

0.58
4.15

4.47
P10

{358

3.61

P 10
0.96

0.96
3.61
3.33
1.66
0.00

0.96
1.46
3.02

3.02
0.99

RMT
No.
or
Vib.

21
136
188

21

81

42

0,0

117
100
0,0
188

122

B 82

118

103

e

447
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Equi- | Re- Low | RMT ui- | Re- Low | RMT
Wa tt xpdefofh duced £ &b No. Wave- t | duced Solar EP | No.
lmxl \ '.. Jv "/ on ﬁrb Notes length Width WTft-h'ﬂpot m&- © o or V?b Notes
on : . AN AXSN on ! 5
tﬁ)Creaéed%by | ageZDgﬂF trral velsi oh, tosermeve this markeplease re
3397.830r 37 | 109 Ni 3.60 8 3402.218¢ } 0. 6l
. 114
3398.017r 5.5 1 j 3402.266r 33. 5| Fe1 3.24 614
3398.110r 8 1. Ferp |3.24 615 3402.420r | 95 | 27. 1%':; 1 ﬁﬁ g
3308.293r 45 | 13.2 Fe1 2.76 304 . i
3402.552r | 28 8 NH— 12 0,0
3308.307r 8. 8| .
58 3402.709r 9.5 2.6
3398.377r 9.2 Fen 4.07 105 oy
792r 14 41 Mo n? | 4.18
3398.417r 10 2. 9| e
3402.900r 35 | 10 3l NH P12 00| &
3308.612r 41 11. 8 Fe 1 iﬂr i} 1.53 91
ITi 1 1.05 86
3408.012r 12 3.7
3398.705r 15 4 O
3403.155r 21 6.2
3808.815r 14 41 Cor 3.13 157 _—
| Y 304
3398.925r } e { 13. 5| NH P11 00| & [ 3408:271r ] { 23. 8 Fe1 2.83 377
155
3308.992r 0.6 3403.345¢ 28. 8| Cr 1 {ﬁ% o
3399.06 a 4 1. 2 Fe 1 ;
3403.430 59 | 185 Ni 1 ;
3300.160r | 28 | 13.1 —NH P8 11| 6 i . - e
3403.592r 27 7.9 Cr1 3.85 254
3390.242r 83 | 810 Fe1 2.73 302 .
: 22 6. 6| Zr nn 1.00 59
3300.355r | 150 | 46.6 | Fe 1 2.20 35 ‘
ZIrnn 0.32 11 3403.792r 7 1. 9
3300.520r | 26 8. 2| Crn 4.50 100 3403.872r 6.5 19|
3399.612r 12 3. T Fe1 3403.995r 8. 5 2.6 Cr 17 3.37
3300.808r 38 | 11.3 NH P11 00| 6 | 3404.069r 13 3, 8|
3400.019r 85 25 Gdn | 035 22 h 3404.150r 17 5.3
. 1 1.01 25
3400.145r 16 4.7 'E'TEI nl L Egg 3404.280r 26. 2 Fe1 273 201
3400.232r 8 2. 8| 3404831 a |[ 176 51.3 Mo 17 1.47 9
3400.305r 5 2.5 Vi 1.08 46 3404378 | 35. 3 Fe 1 2.20 83
3400.495r g 2. | Co 1 1.74 42 || 3404 448r 10 3.4 V oa? 4.51 943
3400.645r 35 | 10.3 Fe 1 3.02 3404.584r 36 | 10.6 Pd 1 0.81 2
3400.84 5r 19 5.6 3404, 764r 70 2. 2 Fe1 273 300
3400987 | 42 | 12.2 Fe 1 3.02 Ii 3404.830r | 48 | 158 Zr 11 0.36 11
3401.173r 25 7.4 Ni 1 3.42 107 3404.911r 30 | 11.6 Fe 1 2.69 300
3401.344r 28 8 2 I‘ 3404 964r 10 4 8 Ti ¥ 1.22 63
3401.530r | 10¢ | 30 6 Fe 1 0.91 28 3405.126 | 206 | 60.5 Co 1 0.43 23 | 7
3401 .644r 17 5.1 Co 17 1.74 44 3405.26 a 7 2.5
34p1.766r | 37 | 10.9 Nin 3. 07 4 3405.371r 10 3.2 NH? P 10 11| 6
3401.858¢ 10 3.1 3405.504r 10 3.2 Nitp | 3.70 122
3401.924r | 20 6. 0| Co 1 3. 23 157 " 3405.583r | 85 | 10.4 Fo 1
3402.074r | 20 5. 0| Co 1 2.33 123 3405.704r 10 3.1| -
3402.128r 138 4.1 NH F 9 1,1 6 3405.838r 56 16. 6 Fe1 2.69 299




#ﬁs

Wave-|..

length

3405.97Br
3406.121r
3406.171r
3406.258r
3406.358r
3406.439r
3406.564r
3406.810r
3407.054r
3407.205r
3407.314r
3407.404r
3407 464r
3407.561r
3407.712r
3407.805r
3407.958r
3408.085r
3408.185r
3408.352r
3408.505r
3408.679r
3408.779r
3408.938r
3400,078r
3409.170r
3409.214r
3409.308r
3409.579c
3409.671r

3409.818r
3409.948r
3410.038r
3410.181r
3410.254r
3410:304r
3410.564r

ui-

17
36
14

76
34
136

101

Re-

A

® Cret

10. 3

.

12. 5|
50. 9
28. 4|
3.7
18. 8|
10. 8
nd
6. 9
3. 8
6. 5|
2.9
38, 4!
17. 9|
2. 9|
23. bj
28. 5|
i Pl
29. 2
91

23. 6

6. 3
17. @
23. 5|
2L 1
1. 6|
8 7

Ferp

Fe 1

Fe:r
Feil p
Tin
Nin

Fe:
Ferp

Dy 11
Mn

Zr 11

Fe1

Bm 1

Crn
—¥ 1

Fer
Ferp
Nir

|NH
Cot

Tin
Fer
Fe:

Zr 11

Fer1
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3.27

2.22
2.83
0.05
3.08

2.18
2.18

0.00
2.92
0.97

248
2.51

0.51
3.24
3.02
0.00

Fl4
0.51

0.03
Pl4
3.05
3.41
0.41

2.59

0,0
376

676

85

377

81

26
72

Notes

51

ui-

Wave- t
length Width

3410.65 h,- 7
3410.791r 20
3410.903r 84
3411.028r 26
3411.142r 54
3411.234r 9.5
3411.366r 70
3411.568r 6
3411.67 a 17
3411.751r 6
3411.877r 14
3411.977r 20
3412.030r 4
3412.170r 23
3412.349r 123
J412.463r 9.5
3412.643r 108
3412.777r 85
3412.887r 30
3413.00 a 11
3413.143r 156
3413.270r 29
3413.410r }

160
3413.492
3413.650r 53
3413.723r 19
3413.803r 8
3413.947r 112
3414.137r 28
3414.267r 6. 5
3414.403r 9
3414.511r 53
3414.637r a4
3414.779r 816
3414.918r 49
3415.088r 156
3415.147r 8

Re-
duced

AN

2.2
5.9
24. 8
7.8
16, 0
2. 8
20. 5
1. 8
5.0
L8
41
5.9
1.2
6.6
36. 0
3.2
32, 0|
2.6
9. 1
3.7
48, 4|
10. 7

1. 8|
{54.4.
17. 5
8 6
2.9
36. 1
10. 0|
2.6
47
34. 2
156

237
157
24. 9|

4 4

Widthi{Spot

Fe1
Cr 17—
Fe1
Fe1

Tir

Ferp

Co1
Nirp
Co 1

NH

Ni1t
NH

Dyn
Ni1

Fe 11

Fe1?

Zr o
Hﬂn

Ni1

0.91

2.69

2.73

2.41

2.69

0.51
3.40
0.00

Pi2

2.20
P12

1.00
P 15

0.17
P 15

0.10
0.11
3.94

1.01
0.07

0.03

25

209

301

208

25

17
91

17
19




3415.443r
3415.540r

3415.683r
3415.790r
3415.897r
3416.032r
3416.142r
3416.289r
3416.409r
3416.512r
3416.630r
3416.676r
3416.782r
3416.869r

3416.963r
3417.066r
3417.169r
3417.269r
3417.359r

3417.486r
3417.549r
3417.687r
3417.816r
3417.870r
3418.029r
3418.171r
3418.316r
3418.3% a
3418.522r
3418.732r
3418.881r
3418.976r
3419.150r
3419.292r
3419.422r

44
28

63

=
&n

10

44
18
21

12
121
a1
25

28

} 139

26
70
13

111
29
65

48
3.5

14. 4
9.4
1.3
19. 6
2.1
12. 9
L9
2.9
1. 9
13. 2
47
6.1

10. 2
4 4
35. 3
20. 3
8.4

1.8
1.6
80
22. 5
22. 5
7. 6
20, 5
39

32. 4
B. 5
16. 1
1.2
14. 0
LO
18

Fen

Fer

Ferp
NH
Fe1

NH
Fer

Tin
NH
Co1
Fe1

NH
Ruix

Ce r?

Co1
Co1
Fer

Fenp
Fex

Fer
Gd o
Fer

Fer
Fe1?
Mn 11
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3.37
P16
2,48

P16

1.24
P16
0.58
1.01

P13
0.26

0.70

2.33
0.43
2.22
4.08
3.28

2.22
0.00
3.04

3.24

4.93

16

T08
0,0
142

0,0

0,0
26
1,1
100
122
10
81

104
577

51

576

52

Wave-
length

versién, tc

ui-
valent
Width

3419.704r
3419.80 a
3419.881r
3420.001r
3420.108r
3420,228r
3420.285r
3420.443r
3420.488r
3420.598r
3420.748r
3420.808r

3421.015r
3421.121r
3421.221r
3421.350r
3421.487r

3421.625r

3421.727r
3421.900r
3421.954r
3422.127r
3422.214r
3422.335r
3422 .496r

3422.661r
3422 750y

3422 883r

3423.020r
3423.08 a
3423.174r
3423.247r
3423.320r
3423.534r

|

14

103
&0
10

23

20

45

48

113

65
165

43

12

14
19

6. 5

|

22. 8
2.6

4 1
3.1
30. 2
16. 7
2.8

6. 7

6.0
0.6
Ld
13. 1
2. b
14. 0
33. 5

33. 0|
48. 1

14. B

S 6
23
4. 5
6.0
3.1

3. 2

Solar
Identi-
i_iust.im

Fer

Mn 11?7
NH
Fo1?
NH
NH
Co1x

Nirx

Mn 1
Co1x

NH
Nii?p
Cr m
Nir

Cr o?
Co1?

Fer

Fer

Nir

Fer
( Gd 11)

Fe 1

Crux
t Ce 1)

|Ni 1
Cor

Cr1?

Cri1?

NH—
Fe 17

Low | RMT
EP No.
ar or |Notes
Rot. Vib.
ark; pi&ase re
2.84 377
4.93
P17 00| 6
P17 00| 8
P17 0,0| 6
1.74 42
0.27 9
4.23
2.08 102
P 14 1,1 &
3.42 106
2.42 3
3.54 122
{4.29
4,32 60
2.04 101
3.54 105
2.99 444
0.24 2
2.22 B85
2.45 3
0.45 144
3.70 122
1.74 42
3.80
P18 0,0 6
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e =TS s i
ui- ) Re- '|'IE} RMT Hqui- | Re- Low | RMT
. Wave- valent | duced Solar EP No.
W uv:-‘-h[ W Vgsﬁp( ;ﬁc Notes length W:dt-h Width|{Spot| Identi- or or |Notes
lengbh rﬁ i' : h: AN figntion t. ib.
i C.néht@ﬁ-’;byl ﬁ@“eJZE’@Fs"t ial version, tesermove thi'smark, r
:;.1-.13_52% 17 | 16.9 3497.522r | 19 5.7
4423.715r | 366 | 104 Ni 1 0.21 3427.612r | 11 3.1 Cr1?
+123.839r 18 | 16.2 NH— |P18 00| 6 | 3427.765r | 14 45 Cor? | 3.19
' Com 2.97 2
3497.838r | 24 7.1
: 22 8. 9|
1423.904r =it 2427.048r | 11 | 8.5 NH |P16 | 11| 6
e 2 _ 9l ;
weLEe | 1 &4 3498.020r | 41 | 1.9 Ferp | 3.30 616
6 2 6 NH P15 1,1] 8
4124, 178r Fern?p | 4.15 116 3428.207r 117 34.1 Fer 2.20 81
4424.209r | 128 | 38.8 Fe 1 2.18 81 3498.325r 11 3.5 Ru 1 0.00
. , 1] s ; 17. 8 Ni1 3.70 123
11244460 | 17 5.8 NH P 15 1,1 | 3428.427r \ - { R |15 =
1424.513r b1 14. 9 8 2.08 103
1 o - 3428 .492r 17. 8
421 599r 21 7.0 Gd 11 0.35 T - 6.8 o 3.07 90
449 20 6.0 P15 11| ®
R o 3428758 | 69 | 20.1 Fe1 3,60 836
1424, 30 9.0 0.04 9
1124.833r Zr 349R.0933r | 19 5 5 Tir 1.89 168
3425.019r 27. 7 Fe1 3.05 H41
96 . - g 34929.038r 6.5 1.9
1125 063r 1 :
1125.06 e 3490148+ | 4.5 1.3 Fe 1?
1125.209r 7 2.0
34920,334r 10 2.9
3425.37 a 5 2.3
3429.4T1r 8 9.3
3425, 4467 16 4.7 Fe1
Nb 1 1.35 T 3429,584r 5 L5
325583 | 52 | 15.2 Fe 1.67 5 3490.717r | 18 5.4
3425.746r 6.5 19 3490817 | 22 | 6.4 Fe 1 i o
3425.843r 19 5.5
3429.937r 5 1.5
3425.968r 11 3.2 Cr1 3.09 1568
- 3430.083r 2 0.6 Fe 1?
3420,092r | 22 6.6 by 3.11 502
a4 3430.160r 6.5| 19 Feump | 3.94 89
3426.215r 15 6.5 Ce 1t 0.12 44
3430.203r | 19 5 4 NH P 20 00| 8
3426.332r 21.3 Fe1 2.28 135
| 143 “ - - 3430.410r | 22 6. 4 NH P 20 00| 6
0.
3426.401r 26. 0 rex {378 = sagosoer | 9 | 1a2 Zru | 047 11
3426.635r - { 23. 6 Fe1 2.20 82 3430.642r B. 5r 1.6
3426.673r 17. 8 Fetp | 3.27 615 | 3430.735¢ 5 1.5 Ru 1 0.34 3
3426.795r 10 3.2 Feup | 408 103 3430, 885r 1.5 04 Ferp |3.27 614
3426,912r 5 1.9 NH P 19 0,0 | 6 || 3480.955¢ 8 2.3
3426.992¢ 101 48 4 Fer 0.99 26 3431.072r 3 0.9
3427.086m 9 | 140 NH—- | P19 0,0 | 6,8 | 3431.185r 8 2.3
3427.120r | 218 | 63.8 Fe 1 2.18 81 3431.288r | 20 5.8 Cr1 2.54 53
3427.206r | 18 | 15.2 3431.455r | 21 6.3
3427.358r 5 1.6 3431.586r | 108 | 30.9 Co1 0.10 8
3427.462r 35 12 3431.695r 13 3.9 Cra 2.54 53
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3431.830r

3431.942r
3432.022r
3432.135r
3432.215r
3432.312r

3432.415r
3432.572r
3432.728r
3432.888r
3433.045

3433. 150r
3433.518r
3433.455r
3433.579r

3433.760r

3433.917r
3433.981r
3434.047T
3454.123r
3434.247r
3434 3761
3434.490r
3434.610r
3434.693r
3434 8267
3434 896r
3434.966r
3436.043r
3435.160r
3435.2461
3435.373r
3435.492r
3435.593r
3435.683r
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18

a8

19
13
42
15
111

12
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6. 5

4.5

25
13
11

3.5
2.5
1. 5|
8. 5
13
14

3
3. 5|
4. 5|
29
14

20

11. 1

12. 5
4.7
40. 9
1.6
33. 8|
12. 2|
143

15. 1

1.7
21. 4
10. 5
41
3.3
1. 0]
0.7
0. 6|
2. 5|
3. 6|
4.1
0. 6|
0. 9|
1. 0|
1. 3|
8.4
4. 4

8. 4l
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Nb 11
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NH
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Zr 11

Fe 1
Cr 1

Dyn

Rh 1
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Fe 17
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2.08
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0.63

2.43
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0.03
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Pl

1.00

2.76
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>

0,0
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52

776

133
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3435.826r

3436.038r
3436.114r

3436.196r

3436.336r
3436.416r
3436.530r
3436.650r
3436.746r
3436.840r
3436.980r

3437.054r
3437.146r
34537.291r
3437 .480r
3437.636r
3437.693r
3437.790r
3437 876r
3437.958r
3438.100r
3438.240r
3438.319r
3438.420r
3438.503r
3438.7156r
3438.956r
3439.035r
3439.132r
3439.2209r
3439.342r

3439.499r
3438.5809r
3439.706r
3439.800r

39

40
15

126

184
34
49
20

61
22

} 132

13
23
27

} 140

10
12

66

|

11. 3

11. 8
a9

23. 3

2.6
4. 6|
4.3
1.%
3. 8
4. 4
2.3

36. 4
12. 8
53. 6
10. 5
14. 2
7.8
2. 2
2.8
17. 9
6. 4
23. 0
22.7
4 2
6. 7
81
27. 0
18. 9
2.8
3.5
3. 8

b
2.9
3.6
26. 4

Cr1

Fe1

Fe 11

Cri1

Hu 1

Co 17—
NH

Fer
Zrna
Ni1

Fe1
Co 1

Fer
Feip

#r 11

Co1
Mn 11

Fex

Gd 1

Ti—
Al 1

NH
NH

Gdn

0.15

3.13
P22

3.06
0.71
0.00

2.43
3.25

3.27
2.73
0.09

2.04
1.17
2.73

0.38

1.46
0.00

P19
P19

0.42

0,0
539
33

187
162

614

87

299

23
120
1,1

1,1
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4441.019r
341.112r
1441.255r

4441.452r

4441.5562r
344 1.672r
3441.739r
3441.8949r
3441.982r
3442.052r
3442.148r
3442.232r
3442 367r
1442 560r
3442 677r
3442 785r
1442 923r
3442.965r

3443.045r
3443.194r
3443 .299r
3443.381r
3443.430r
3443 555r
3443.655r

3443.772r
3443 884r
3443 .901r
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8. 5

15. 1

20. 6

3. 5|

2.0
4.8
11.9
107
10. 8|
20. 5|
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27. 0|
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1. 9|
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19. 5

K. 4
14. 4
3. 8
21.2
4. 6|
11. 4
59. 0]

3. 1
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15 1
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Fe1

Feip
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Mn 11
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Fe i1
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Nir
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Co 1?
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Fer

{E.ET

P 23
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3.42
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0.17

3.85
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0.51
0.01

2.97
0.09

0,0
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301
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26
76
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770
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110

sioh
3444.081r
3444.2606r
3444 331r
dd44 454r
3444.518r
3444 638r
3444 Tlir
3444 B04r
3445.125r
3445.342r
3445 462r

3445,606r

3445.770r
3445.812r
3445.992r
3446.106r

3446.179r
3446.271r
3446.401r

3446 .485r
3446 .612r
3446.722r
3446.796r
3446.954r
3447.019r
3447 .155r
3447.285r
3447 434r

3447.539r
3447.639r
3447 .766r
3447.905r
3448.009r
3448.092r

3448.2050
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Wians [Wiathlspot
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tofenibve
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22. 9
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55 3.0
38 | 13.2
L5 L5
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66 21. 0
g 2.9
2.5 1.2
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6.5 4.9
w70 | 136
19 | 13.3
6 | 29
3 | 1o
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65 | 20.8
7 23. 8
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RMT ui- | Re- Low | RMT
Auce Eﬁm No. Wave- valent |dueed Solar EP No.
LTt ATAT Notes || length | Width |Width|{Spot| Identi- or or |Motes
5\ ficati @tF ?ﬂ: . AN AXSA fication Rot. Vib.
aCr W | mage2PEF|treel| verision, towemave this markipl esse rex
3448.359r 29 2 4 Cor 3.25 163 3453.035r 80 26. 8 Fer 2.76 301
3448 462r 27 4 E‘ Fen— .| 3.97 a0 3453.121r & 6.7 Vi 2.56 132
Fer 3.02 444
3453.221r 4. & 1.3 Cri 3.85
3448.502r 6.7 Fe
! 3453.335r 24 10. 3 Cr1 2.54 52
.B892r 14 4 1
e 3453.512a 310 87. 9 Co1 0.43 22
3448.791r 13. 6| Fe1— 2.83 372
38 { "Yn 0.41 17 3453.751r 20 1.5 Cri1 2.54 52
3448 868r 13. 6| Fer 2.56 242 3453 .848r 9 2.9
3448.964r 20 &. 6| Ir1 0.50 1 3454.169r 59 17. 5 Nin 2.95 1
3449.051r 21 6. 8| Ferp 2.95 442 3454.321r 24 7. O} Dy ux
34491751 115 33 3 Co1 0.58 29 3454 _468r 5 1. 4
3440.311r 12 39 3454 591r L B 2.9 Zr o 0.93 59
3449 448r 138 40. 0| Cor1 0.43 22 3454.6951 1. %
3449.631r 11 33 Gd x? 0.03 T 3454 . 800r 3 0.9
3449.698r 14 4 2 Co1? 3.30 160 | 3454.924r 8 & 2.6 Gd i 0.03 T
3449 861r 23 6 7 Tix 0.82 46 3454 .987r 39 .3 Cru 4 94 136
3449 9881 26 7.4 2455.070r 14 4. 3 NH P23 1,1 6
3450.140r 25 7.3 Ferp | 2.59 242 3456.245r | 114 | 38.0 ICo 1 0.22 6
Cri 2.54 51
3450.238c 5 1.7
3455.360r 30 9.3 Fe 17
3450.334r o7 28 4 Fe1 2.22 B2
3455 467T 16 4, 6
3450.454r 12 3 8
3455.602r 44 12. 9 Cr1 {gﬂ g%
3450.607r 5 1 4 Mn 1 4 27 )
3450.747r 7 20 Fe1 3455.694r 11 3.5 Fe1?
Tit 0.81 46
3455, 794y 12 3. 4 Tir— 0.82 46
3450.860r 9.5 2. 8 Cr u? 4.29 60
3455.047r 14 4 3
3450.994r 5 25 NH P22 Lt | &
3456.014r 40 B F Feup 1.67 4
345).120r 18 5 2 NH— P22 1,1 G
3456.004r 20 6 1
3451.234r 18 3. 8 Gd 11 (.38 22
Fe n1? 6.81 208 3456.240r 62 18 7 Fe1
3451.342r 37 10. 7 Fe 11? 6.81 3456.3%4r 115 33. 3 Ti 2.06 L]
3451.474r | 38 | 10.9 | 84s6.500r | 15 5.6
3451.626r T2 20. 7 |Fer 2.42 139 3456.580r 13 3. 9 Dy 11
Ferp 2.56 241
3456.667r 44 12. 7 Tit 1.50 134
3451.780r B 2.6 Fer
3456.810r 19 5 5
3451.092¢ 110 31. Bl Fe 1 2.22 81
3456.934r 64 18 5 Fen 3.90 76
3452.284r 151 43. 7 Fex 0.096 25 Co1 0.10 o
3452 475r 68 20. 5 Ti o 2.05 09
1 3457,006r 25. 5 Fe1 {ﬁg ggg
3452.628r 19 g 2 92 .
3457 .147r 20 Vi 2.60 147
34527857 15 6. 5
3457 .280r g9 2.9 T 1 0.83 46
3452,.905r 247 73. 1 Nir 0.11 17
3457 .404r 10 W

56
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%ﬂdal version, t

Wave-
length

Equi-

valent
Width
AN

Re-
duced
Width|Bpot
ANA

greniove t

1457.514r
3457.574r
3457.624r
3457.774r
1457.804r
1458.010¢c
3458,120r

3458.308r
3458.467r
3458.594r

3458.700r .

3458.940r
3459.060r
3450.154r
3459.280r

3459, 434r
3459.580r
3459.627r
3459.747r
3459.918r

3460.040r
3460.160r
3460.326¢c
3460.434r
3460.557r
3460.607r
3460.740r

34608871
3460.977r
3461.187r
3461.270r
3461.499¢
3461 .667r
3461.796r
3461.939r
3462.083r

8. 5
30

52
656
32
18
14

12
35

81
11
13
70
159

100

181

44

32

34

|

2.0
17. 5|
4. 6}
0. 9
7. b
4. 0
13. 0]

87. 0
189
37. 6
9. 8
a1
20
40
11. 3

24, 2
3. 3
3. 8

21. 2|

53. 8|

36. 7
9. 0|
63. 3
18. 3
5. 5
8. b
10. 8

7.1
12. 4
32. 9

1.1
74. 8|

219
30. 9|
12 4

1. 6|

Low | RMT
n,]Nn.
nve%PC f RﬁEtEb Notes
¥ ’ :
mageZPBDk

Fe1 2.45 187

Zr 1 0.56 20
Cra 4.04 135

Fe 1—

Tix 0.84 46 "
|Cr 1 3.85 253
Feurfp | 1.96 10

Fer 2.42 139

Ni1 0.21 19

¥r 1 (1.96 58

NH P24 1,1 6
Cr 1z 4.92 136
Ferp 3.28 576

Fer 2.69 297
Ferp 3.28 577

Fer

Fe1— 3.02 501
Feip 2.28 133

Mn a— | 1.17 1

Mn 11 1.81 3
Cri— 3.01 141
NHT? 00| 6
Co1— 0.92 a5
jPd 1 0.51 2

Dy 1x 0.00

Co1 3.17 162

Cr r? 4.94 148

Ti 0.13 6

Nir 0.03 17
BRh1?— | 0.32 3 "

b7

3462.213r
3462.358r
3462.533r
3462.733r
3462.816r

3463.019r
3463.180r

3463.310r
3463.386r
3463, 526r
3463.643r
3463.803r
3463.979r
3464.033r
3464.141r
3464.31 a
3464.474r

3464.700r
3464.836r
3464.918r
3465.033r
3465.166r
3465.256r
3465.333r
3465.439r
3465.5558r

3465.645r
3465.766r
3465.880r
3466.002c
3466.052r
3466.185r
3466.285r
3466.372r
3466.504r
3460.638r

3
66
6. 5|
32
126

23

pgﬁqﬁﬁﬁﬁ E o v 2 o

=]
M

4 0
21. 8
2.2
17. 5
38. 4

10. 1
!

20. 8
4.9
3.9
4 8
7.3
17. 3
7.4
18. 8
29
18. 2

3.0
2.0
13.0
2.3
1. 4|
6. 9|
0. 9|
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22. 2

16. 9
84 2
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22. b
4 9
8 2
13. 7
2. 0|
23. 4
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8
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ni- | Re- Low | RMT Eqgui- | Re-
gL SIBAf BOM et [ Note | onit et
i u'r I
AN | A : b. _ AN | AMA
®C y |mage2PBH frial vefsith, toreméy
3466.718r 15 4. 6l 3471.000r 2 0. :1
3466.808r | 70 | 20.3 Fe1 3471.120r 7.5 2
3.01 141
01 21 6. 0| Cr
—" t |f3ss | o 3471.268r 26. 8
gaoraser | 2 | 6.3 Ni: | 877 | 123 — LT
aniﬁ?.ﬁrar 29 8. 4 Ti1 1.05 84
3467.500r | 96 | 27.7 Ni 1 0.17 3 o i
3467.710r | 70 | 20.2 Cri 2.08 110
N g, o . 3471.720r 7.5 28
3467.872r | 18 52 Y 0.41 17 3471.774r | 12 3.7
E.ﬂﬂﬂ.(ﬂﬁr Eﬂ ﬁ 31 3*?2&541‘ 3? 11 5!
3468.351r 7.5 2.3 3472.307r | 32 | 140
3468.477r | 40 | 1L 5| Ca1 1.88 10 3472.457r | 16 | 16.8
3468.686r 86 | 19.0 Fe 11 4.15 114 3472.558 | 374 | 136
| 40
3468.851r 76 | 21.8 Fe 1 2.56 242 ‘ 3472.714r 7.5 49
3468.070r || { 4.9 Cor |328 | 180 | sar27s0r | 11 | 45
1
3469.020r 20. 6 Fe 1 3.30 814 3472.904r 9.5 33
3469.16 a 11 3.2 | 3473.010r 9.5 32
e Bad B Rax  ||¥ 3473.054r | 3.5 12
3469.397r 19 8 8 Fe1 2.84 375 3473.927r 3 11
3460403+ | 180 | 52.2 Nir 0.27 3
(V) | 227 58 | 3473.200r | 61 | 185
271 7 :
3469.601r 26 9. 0 Cr 1— {3.ﬂ1 sar 3473.501r | 62 | 18 5
\Fe1 3473.620r | 10 3.7
3460.601r | 10 3.0 Cor? | 270 137
9473.686r | 54 | 16.1
3460.837r 50 | 17.9| Fe1 2.61 242
3473.813r 6 2. 0
3469.941r 7.8 21 Fr 1.00 59
3470.021r 3 0. 35 Mn 1 4.68 sa73.060r | 27 | 1L 3}
3470.141r 1.5l 0.5 3474.080r | 208 | 59.2
3470.244r 585 1.5 Feu— | 3.97 30 || 34741500 | 78 | 46.7
IV o 297 58
- — & | 3474.273r 5.5 2.0
3470.400 17 5. 0 ' ;
" & o it 3474.386r 4.5 2.4
X 25 7.2 t 71
W | 3474.430r | 79 | 23.8
3470.640r i1 3.0 Rhi? | 0.43 3
3474.532r 19 7. 4]
3470.740 15 43 Cr1 2.71 77
i 3474.663r 3 b 1.1
864 1 0.3
W 3474.767r | 30 | 10.7
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Notes

+474.886r

1475.006r
3475.133r
1475.269r
3475.319r
53475.457r
4475.519r
4475.665r
3475.757r
1475.875r

34760261
4476.193r

3476.342r

3476.453r
3476.619r
3476.71%r
1476.865r

3476.988r

3477.186r
J477.363r
3477.499r
3477.633r
3477.719r
3477 8656r

34770851
3478.118r
J478.178r
3478.300r

3478.366r
3478.551r
3478.634r
3478.738r
3478.785r

13

49
23
8 5
622
22
112
a4

8. 5

2

17
465
46

74
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16
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=l

17

10
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45

10
b5

0. 3
22. 9}
16. 0
13. 6
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56. 0
28. 2

12. 3

2, 2
3.2

22. 6

2.3
17. 9
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38. 4|

35. 4

26. Er
3. 2
4.9

12. 1
2.2

26. 8

8.0
1.5
2.9
15. 8

IIE. 3
18. 1
23. 6

3.6
15. 7

Fei

Fe1
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Fex

Co 1T
NH

Fer
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|Fe x
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Fer
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Cr1
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P28

{2.23

3.60
1.07
3.70
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3.61
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3.70
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132
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82
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185
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Wave-
len gth

3478.9151
3475.025r
3479.13561
3479.263r
3479.393r
3479.565r

3470.691r

3479.831r
3470.923r
3480.033r

3480.177r

3480.304r
3480.338r
3480.411r
3480.531r
3480.647r
3480.737r
3480.886r
3481.0567r
3481.164r
3481.301r
3481.451r
3481.557r

3481.664r
3481.751r
3481.814r
3481.937r
3482.067r
J482.187r
3482.22 a
3482.30 a
3482.461r

3482 574r
3482.7T17r
3482.909r

50
14

31
78

62

52

12
58
19

75

74

15
70

13

8

12

a7
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|

Low
i |2
fication Rot.
thism
3.1 Ti1 1.05
8 2 Zr 11 0.53
2.1 Cr1 3.01
12. 9 Ni1 3.48
14, 2 Zr 1 0.71
s | @e (1B
13. 8 Fer ({335
10. 9 Vu 1.07
22. 3 Fen 1.69
7.2 Co1 1.88
17.8 Nir o 3%
0.2 Cr1 3.01
23. 6 Fe1
4. ﬂJ Zr 11 0.93
16. 7 Tiz 1.07
5. 2
2.9
21. 5 Tin 1.08
7.8
21.5 Zrn (.80
15. 2 Cri 2.71
4.3 Zr n? 0.96
= HENE
4 6 Ti 1? 2.49
v
17. Gd 0.49
8. 9 Fenup 4.07
6. 6| Fen?p | 2.03
18. 1 Fe1
2. 0|
1.4
10. 6] g:li:l:
14. 7 Crno 5.67
14. 9 Nir 3.61
43. 9 Mn 1 1.83

EMT

141
105

141

2 B
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7
59

132
110
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10

184
120




The Solar Spectrum—Continued

- | Re- ] Low | RMT ui- dRa-d I:én.'.m;r RﬁlﬂT
0. Wave- valent | duce Solar . 0.
E::ti]ftﬁg‘?! i m f% nﬁr Notes length Width |Width|Spot| Identi- or or |Notes
diediby | MAR2POF Al version, toskemibve this mark: phea
o Cledtieddy |Mage2rbr4ial versien, te:kemove this martes phease re
3483.017r | 109 44 4 Fe1 0.81 24 3487.276r 8. El 2. 4
3483.157r 26 7.5 Co1? 2.28 3487 .403r 13 3.7
3483.414r | 114 35. 1| Co1 0,51 23 3487 .604r B 18. j Ca1 1.90 10
3483.528r 43 13. 2 Fe 17— 3487.718r 31 9. Co1 1.88 65
|Zr 1t 0.76 33
3487.820r 20 57T
630r : ; 120
3483 14 53 Nirp 3.70 I‘ N - i - i .
3483.784r | 108 56. 8| Ni1 0.27 6 i
884 3488.150r 19 5. 6
o ol | B - | 3488.208r | 46 | 13.2 Ni1 3.61 121
13 4. 0 '
3484.033r ! 3488.450 36 10. Cr1 2.97 109
3484, 25. 0 2.45 2
- = s e 3488.563r 17 5. 2 Ce u? 0.87 187
3484, 29 3
e . i 24R8.678r 126 36. 0 Mn n 1.85 3
X . 5! 4.15 115
3484 .343r 32 g a[ Fen i~ s b i .
3484.553r 7 7. & Fe 17
| 3480 003r 52 16. 5|
3484, | ; 6
670r o7 R 9 V u? 1.10 - - iy R . -
3484.783 35 10, O
; _— - 3489.253r 43 14. 3
3484 .856r 63 18. 1 Fe1 ; S - 2l oy - i
3484.982r | 110 31. 5 Fsi— | 242 138
(Ce 11) 0.00 44 3489.674r } o { 24. 6/ Fe1 2.95 442
3485.110r | 100 29. 2 Wi 3.70 118 3480.750r 18. 3 Tin 0.13 6
3485.230r 21 6. O 3480.900r 8 2.9
3485.354r | 150 45, 8 [Fe1— | 2.20 78 3480 065r P8 & 3|| Vu 2.56 131
Co1 3.12 162
3490.052r 4 1. 6 Fe1lp | 2.87 331
3485.506¢ 22 6. 3
3485.580r 29 6. 3 | aesman. ™ o
5. ;
3490.202r 5. Er 3.2
3485.706r B0 17. 2 Co1 1.96 68
Tit 1.05 84 3490.302r 5 3. 6
3485.902r | 122 35. Si ugi : EL% 12 “ 3490.305r 11 10. 8
= : 3400 .480r 10 17. 8 Ferp 3.60 235
3486.040r 18 5 2
—_— ; 3400.504r | 830 | 238 Fe1 0.05 &
o = a4 - I| 3460.757r 34 26. 4 Co 1 0.51 20
3486.223r 16 4.9 (Fe1p) | 2.28 133
3486.336r 4 0| 3a00860r | 12 | 7.2
Eﬁ ]
3486.383r } { 16. 1 3401.056r | 104 30, 5| Ti i 0.11 fi
3486.552r 64 18 3 Fe1 2,22 79 3401.215r 22 g, 4|
3486.643r 13 4. O 2401.323r 76 26. 6| Co1— 0.22 6
3486.750r 11 2.2 | 3491.522¢ g 3. 0
3486.823r 8 2.3 3481.755r 20 6.6 Fe1?
3486.956r o 7.4 3401,882r 10 3. 3|
3487.006r } { 5. 4 3491.973r 34 11. 5| Co1 3.25 150
3487.150r 13 3.7 Fe1? 4.14 Il 3402.035r g5 30
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340%2. 145r 11
1402.220r 35
3402.309r 60
3402.539r 28
1402.719r 10
4402.815r 23
3492.975r 826
3403.088r 11
3463.174r 21
1493.201r 47
1403 .479r 38
3493.582r 28
3493.695r 53
1493.865r 21
1494.015r 85
3494.169r 53
3404.262r 7
3494.359r 10
3494.412r 13
34045151 46
3494.676r } -
3494.732r
3494.855r 14
J494.960r 33
3405.030r 6. &
3405.12 a 11
3405.245r
3405 284dr } s
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Low
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2.83
2.73
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3.80

2,98

2.56
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0.00
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ib. AN | AMA
R S| ON, 1 remey
3496.200r 96 28. 0f
3406.352r 64 19. 0|
3406.475r 14 4 1
3496.582r 49 1. 1
3496.681r 101 30. 3
3496.813r i 24 1
18
3497.009r 62 82 2
] 3497.102r } { a4 0
166
48 3407.162r 30. 6
114 3497.282r 8.5 33
327 3497.305r 31 12. 4
297 3407.520r 59 25. 9|
3497.735r 12 12. 3
" 3407.843r 726 | 205
137
3407.077r 12 9, 4
185 '
3408, 183r 49 22 3
7 3498.312r 15 6. 1
2 3498 3950 11 41
- 3498.529r 20 7.0
3498.740r 42 13. 4
154
3498.945r 31 Q7
3499.100c 31 9. 4
109
3499.269r 21 6 6
3499.353r 23 67
3499.469r 2 0. 6
3499.572r 26 7.3
238
" 3409.709r 5 1.4
3499.835r } { 0. 3
44
- 3400.874r 12. 5|
léi " 3400.992r 21 6. 0|
" 3500.157r 39 1L 1
3500.335r 90 25. 6|
3500.438r 7 21
; 3500.567r 86 24. 6|
3500.691r 16 51
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Equi- | Re- Low | RMT ui- | Re-

oAV QB BOMTE | xoe| Mo | Wi W
AN | AN ti Rot. ib. _ Ax | A
wC eetedy |mage2PDF trial versién, toe

:;w.mr 4 | 18 ;I Fe 1 2.88 327 3514.33 5 i3 L1
4500.853r | 1056 | 33.9 |[EE-: g g:g gg 3514.468r 47 | 159
(Ti) 1.89 88 3514.635r 56 | 21.9

4510.070r 78 39 3515.066r | 718 | 202
3510.192r 22 13. 1 Ferp 3.569 B36 3515.409r 18 8. 3
2510.327r | 489 | 140 Ni 1 0.21 18 3515.535r 17 6. 8
3510.457r 25 | 22.5 ngr gﬁg 133 3515.647r 45 L5
(Zrm) | 0.56 20 3515.807r 3 L1
4510.554r 10 57 Cr1 3.00 109 3515.881r 2 0. &
3510.685r 33 13. 5 Fer 3516.016r 7 2.3
1510.846r 87 | 29.1 Tin 1.89 88 3516.121r 45 13
3511.070r 10 3.1 3516.210r 55 | 16.8
3511.217r 11 3. 2| Sm 11 0.10 12 3516.301r 6.5 23
3511.314r 2.6 3516.414r | 60 | 182
3511.444r 18 3. 6| 3516.561r 67 19. 9
3511.587r 16 4. 6| Zr 1! 1.83 124 3516.714r 9.5 29
3511.624r 31 87 Nir 3.83 152 3516.819r | 35 | 10.5
3511, 744r 41 13. 6| Fe 1 2.56 238 3516.953r 22 6. 6
3511.839r g0 | 26.1 Cr 11 2,48 2 3517.033r 16 4.5
3511.927c | 27 9.4 Ni 1 3.74 124 3617.170r 15 42
3512.080r 71 | 20.0| Fe 1 2.85 327 3517.306r | 79 | 22.9
3512,230r 70 | 19.8| Fe 1 2,85 326 3517.383r 10 3.5
3512.381r 42 | 121 3517.513r 16 45
3512.500r 9 2, Gdu? | 126 89 3517.720r 3 0.9
3512.646r | 132 §7. :I Cor 0.58 21 | 3517.820r 8 14
3512.730r ar | 7 Ferp | 3.27 613 3517.963r 2.3
3512.811r 24 8 2| Fetp | 286 330 3518.060r 7 2.0
3512.960r 50 | 17.7 Fe 1 3.07 501 3518.220r 15 4.2
3513.060r or | 27.7 Lg; - ﬂ% 12; | 3518.348r 93 | 26.3
3518.496r 12 3.5
S - e ﬂ| 3518.650r 18. 6
3513,483r 98 318 Co1 0.10 5 — l 96 [ -
3513.604r 20 | 07 Ferp | 281 327 | — " -
_— kg Pe 3518.874r | 67 | 19.1
3513.825r | 307 | 87 5| Fet 0.86 - S——— & il

3513.942r 7.7 INi 1 0.21 - 17 s

} 43 { Nin 2.86 1 3519.270a 3.5 L0
3513.908r 5. 9| 3519.505r 3.6 Lo
B14242r | 10 | 3.3 Cont | 2.27 i 3519618 | 7.5 2.6
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1.48
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2.61

6.80

1.13

3.54
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3.54
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183
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243
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123
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78

13

Notes




The Solar Spectrum—Continued

- i- | Re- Low | RMT - Equi- dR:;d w RrEdT
aAv 0. ave- valent | du Solar 0.
lengtehtlt jﬁmpv %CT EEOI | lur Notes| length | Width Identi- ar or [Notes
AN n:g | Rot.” | Vib,. _ ax | Axa fication | Rot. | Vib.
2 ’ Vg
@ Créeted by |magedPDH tfdl version, tofentove this marks phease re
3519.764r | 171 | 49.4 Ni 1 0.27 5 3524.081r 63 | 27.2 Fe1 2.59 239
3519.881r 9.5 5.3l 3524.244r | 100 | 54.6 Fe 1 2.28 130
3520.028r } - 16, 9| Vo 1.07 5 3524.358r 15 | 24.8
3520.088r 19. 2| Co1 0.10 4 3524.536r | 1271 | 363 Ni1 0.03 18
3520.257r 75 | 22.3 Tin 2.05 98 3524.742r 39 | 33.3 Vo 1.10 5
3520.301r 58 1.7 3524.922r 12 7. 6
3520.535r 13 41 Cen— | 0.17 55 3525.130r 14 6.1
Vu 2.7 57
3525.275r 4 1.5
3520.611r 4 L2
3525.388r 2.5 10
35620.731r 4. 5 1 4
3525.515r 3.5 138
3520.851r 47 16. 2 |Fe 1 2.61 238
Zr 11 0.56 19 | 3525.618¢ 30 | 1.3 —Fe1
3520.978r 3 1.2 3525,845r 7 | 32.3 Zru— | 0.36 g
|Fe 1 2.85 329
3521.065r 25 | 10.2
3525.962r 13 | 1.6
8521.178r 12 9.3
3526.042r 84 | 62.5 Fe1 0.09 6
3521.270r | 381 | 110 Fe1 0.91 24
3526.170r | 422 | 132 Fe 1 0.96 24
3521.546r 17. 6|
} 100 ] Co1 0.43 20 3526.257r 28 | 29.2 Fe 1 2.86 327
3521.608r 27. 1
3526.385r | 108 | 49.2 Fer1 2,86 326
3521.748r | 18 6. 9| Co1 {“-“3 24
: ' 2,04 100 3526.484r 67 | 382 Fe 1 2.28 131
3521.844r 72 | 23.4 Vo 2.27 57 3526.545r 23 | 18 9| Nit 3.65 155
|Fe 1 2.22 78
3526.680r 82 | 35 8 Fe 1 2.87 326
3522.044r .5 2.0 Feulp | 2.08 10
3526.847r | 200 | 63.0| Co1 0.00 4
3522, 144r 7 2, 2 Cru? | 5.67 184
3526.974r 24 | 12 6| Feip | 8.65 835
3522.272r 61 19. 0 Fe 1 2.83 326
3527.111r 18 5 6 Crx 3.98 274
3522,449r 21 6. 4
3527.227r 2.5| 0.6
3522.537r 55 20
3527.317r 17 5.1
3522.617r 16 5.2
3527.447r 8.5 25| Zr it 1.76 103
3522.737r 12 3.9 Feip 3.05 538
3527.531r 18 61 Nd o?
3522.834r 20 7.8 Co1 3.21 159
3527.609r 48 | 141
3522.908r 58 | 18.3 Fe1 2.87 330
3527.795r | 107 | 31.4 Fe1 2.85 326
3523.072r 43 14. 2 Nir 0.42 34
3527.900r 47 | 17.1 Feip | 276 206
3523, 184r 35 1.5 Ferp | 3.25 673
3527.992r 87 | 25.1 Ni1 0.17 6
3523.312r 55 18. 4 Fe 1 2.87 326
3528.2411 49 | 14.1 Fe 1 2.45 182
3523.444r 96 | 30.9 Ni1 0.03 16
|Co1 0.63 21 3528.324r 12 3, 4 Fe 17 1.56
3523.560r 21 8 2 3528.411r 11 3.1
3523.710r 21 7.5 Co1 1.88 66 | 3528.574r 7 1.9 Os 1 0,00 1
3523.784r 4 L5 3528.787r 3.5 1.0
3523.990r 4 8. 5| Dy 11 0.54 3528.894r 49 | 13.5 Ni1 3.65 154
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L Equi- | Re- Low Rrés{T - :;L dﬁd
o. ave- v
Vet bR SIS . GOMor | Notes | tengih | Wit Widthjspot
Al ANSN il n Raot. ib. A
ok | o i _
fﬂ}Clre@ed%y |mage2PDE trial vefsioh, toreméve t
9520,040r 76 21. 7 Co1 0.17 D 3534.530r 44 2.5
529,187t 8.5 23 3534.501r 85 2.8
9520,3541 12 3.3 3534 688r 6.5 1.8
41520,521r g8 | 10.2 Fe 1 3.05 537 3534.778r | 21 59
8.8 Ni 1.3 76
3520.627r | 25 e 3534.918r } - { 18. 0|
7 46 | 17.8 v 1.19 53
3529.731r ? - 3534.048r 1.2
3 148 42 0 Fer 2.88
SSROu0r Cor | 051 29 3535.038r | 3.5 1.0
9590.004r 20 5.9 Zir 11 1.21 84 3535.158r 3 1.0
4530. 9 25
3530.122r ‘ 3535.304r | 25 7.7
2 14 3.9 7 0.63 52
3530.282r s ¥ | 3535.412r | 79 | 22.5
2.81 396
4530.391r LU 25. 9 Fer — - w
4530.502r 34 9.7 Ni1 2.54 121
e : - : 3585.624r | 25 | 8.2
2 i} 21.3 v 1.
i | - 3535.726r | 73 | 20.7
065 23 6. Fe1 2.48 138
ST : 3535.847r 1.5 0.4
- 45 13 C
B0 205 o 3535.92 o 45 13
. 1.9
s d " 3536.023r | 23 6.7
3531, 440r 60 | 17.1 Fe 1 2,43 1
(V 1) 1.10 4 3536.117r 7.5 2.2
3531.619r 20 5 6 3536.263r 4 1.3
3531.709r 45 | 12.5 ;11 3536.567r | 180 | 583. 6|
3531.840r 68 19, 2 Mn1 2.28 18 3536.690r 11 4. 3
3532.001r 81 | 245 Mn: 2.28 18 3636.792r 39 11. 6
3532.120r 101 28 7 Mn 1 2.28 18 3536.963r 36 10. 2
3532.327r 45 | 12.8 -3537.123r 2.5 0.7
d532.450r 31 8.7 |I 3537.243r 40 | 11.2
3532.579r 7% | 21.6 Fo1—
3537.207r 10 3.1
3532.635r 50 | 16.8 Fe 11 4.48 132
3537.496r 70 | 19.7
3532.82 a 7 2.9
3537630 | 31 | 128
3532,800r 12 4.5 Cr 17 3.37
3537.737r 83 | 23 8l
3533.014r a7 31. 4 Fer 2.88 326
3537.003r | 107 | 3L 3
3533.203¢ 223 63. 2| Fer 2.88 326
3538.077r | 16 4 6
3533.364r 72 | 261 Cor 0.22 5
3538957 | 40 | 16.5
3533.538r 6 2.1
3538.310r ( 60 | 16. 9|
3533.604r 21 &. 0| |V 1— 1.22 53
| VI 1.18 53 3538.413r a5 25l
3533.858r 43 | 12.3 Ti 1t 2.06 98 3538.501r | 20 5.6
3534.064r 14 4.1 Cemx 0.52 44 3538.550r | 63 | 17. 8|
3534.258r 20 5. 6l
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12
16. &
3.6
17. 3
1. 8
1.3
3. 8
4.1
10. 6
0.5
3 1
16. 1
0.7
1.3
3. 6
2. 6
1.0
20. 5
1.0
13. 3
30. 5
20. 3

o
=3

B e -

—_—
2 o o =~
[ T

&
-

Identi-
fication

Bh 1?

Fer

Ferp

Com
Vn
Y1
Nizx
Fer

Fer
(Gd 11)

Fe1

Co1

Tiz
Fer

Car

EP
Rot.

1.88
2.43
1.18

d.41

0.70

2.61

2.48

2.20

1.10

1.19
3.65

2.43

1.71

0.10

1.50

2.81
3.30

2.52

RMT

No.

or

183

734

239

154

53

321
536

183

41

133

321
613

Notes
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Equi- | Re- Low RNMT | Ejﬂ:ni dEa- -
Wave W ‘Eﬂﬂﬁ& A £ éﬁ) Eé](“] 0. ave- val ueced
or MNotes length Width (Width|Spot| Identi-
1““5“h i M'Y a‘;{ﬁ v fiedtibn | Rot. | Vib. _ o roul XV Y fication
@ Credtedtby 1mage2PDFE trid version, torreméve this
_5']-17 G38r { 4.2 | 3551.871r 6 L7
R 28
4547.67 & } 4.2 Zri 0.07 13 3551.957r 56 15. 4 Zrn
1547.790c | 124 | 34.3 Mo1 | 230 18 3562.112r | 70 | 19.5 Fe1
s347.0450 | 35 | 127 3552.308r 2.5 0.7
= 107 34.0 Mni— | 230 18 3552.433r 32 9.0 Fe 1
$548.003r e 302 | 496
i i | 3552.558r 4. 5 1.3
1348.190r | 138 | 38. 4 Nir— {nfm 20 3552.62 a 7.5 21
Mn 1 2,30 18
3552.7256r 35 16. 6| Co1
4548.305r 3.5 1.0 (X 1}
1515.38 & 2.5 0.8 3552.845r | 120 | 33.1 Fe1
1515.451r 38 | 10.5 Cor 1.71 41 3652.945r 14 5.1
4518.545r 28 7.6 Fenp 4.49 132 3552.991r a7 10. 4 Co1
4a348.651r 9 2.6 3553.095r } 4 { 3 4 Pd:
1548.738r 6 1.7 Cr x? 3.43 || 3553.163r 10. 1 Co1
1318.84 a T 1.9 3553.275r 12 3.4 Vi
15489050 10 3.1 do0d.a00r 856 25
1549.009r 54 15. 1 Y1 0.13 9 3553.483r 96 26. 6 Nir
1549.118r 4 1.1 3553.594r - 27 8 5
3549.242r 38 10. 4 3553.746r 116 32. 3 Fer
3540,371r 26 7. 0 Gd o 0.24 7 3553.870r 17 5 4y
1540.525r | 12 3 4 Zr 1t 1.24 84 Il 3553.974r 3 0. 8| Cr1?
3549.631r 1 0.2 3554.122r 127 35. 3 Ferx
(Zr 1)
3549.72 a 1. 4 Zri 1.00
3554.27Tr 3. 8
J3490.765r 7.0 2.3 16
3554.297r 1.0
3349 872r 23. 1 Fer 1.61 48
3554.36 & 15 6. 2
3550.106r 9.5 2.7 Ca1r 2.52
3554.452r 46 18. 1 Ferp
3550.222r 43 12. 0} —Dynm
3554.510r 26 27. 2 Fai
3550.369r 22 6.1
3554.648r 41 17. 7 Ferp
3550.486r 19 5. 6| Zr 17 0.00
B 3554.797r 16 0. 0
3550.599r BT 24. 0 Co1 0.17 4
3554.937 404 111 Fer
3550.798r 24 6. 3
5 3555.044r 15 13. 5}
3350.951r 13 3.6
n 3655.17T7r 6 3 1 ¥ r1?
3551.112r 53 14. 5 Fer 2.85 321
& 3555.284r 2 07
335112351: 14 3. El
3555.35Tr 5.6 1 8
3551.401r 20 7 8
3555.455 49 14 6
3551.538¢ 94 26. 1 Nir 0.17 5
i 3555.617r 4 %1 Cr1?
3551.659r 44 12. 4 Corx 1.96 67
35505.724r 12 3. 2| Fer
3551.771r 10 3.0
4555.804r 4 5 1.3 Cr1?

67

2.45

0.22
0.00

2.87

1.96

1.45

2.79

1.22

0.11

3.57

2.94

2.88

247

2.83

1.19

1.00

2.54

321

67

137
53

16

810

157

88

395
325
154

326




tength 1t
@ C

3556.947Tr
3556.150r
3556.264r
3556.374r
3556.490r
35566.597r
35656.689r
3556.803r
3656.896r
3557.064r
3557.164r
3557.230r
3557.355r
3557.464r
35567.677r
3557.767r
3557 .880r
3558.000r
3558.072

35568.210r
3558.337r
35568.430r
3568.532r

3558.634r
3558.783r
3558.877r
3558.984r
3659.079r
3559.207r
3559.274r
3559.464r
3550.516r
3559.610r
3559.700r
35569.814r
3559.923r
3560.076r

o

41
25

94

34 3

67. 2

b
[ -

i
=
=

15. 9|
137

= =
D oo oy oA de  iEn

e —
]
b N W =N
B &5 M &©

e
-1

13.

= 1}

11. 6

Zr
Fe:
Vo
Fe:
Gdn

Feip
Fe1p

|Fe 1—
Se 1

Cor

Fe1

Fe 1?

Ferp

Fer

Cr1?
Ni1
Fe1

0.47
2.86
1.13
2.85
0.60

oo
=8

(.58

2.88
3.07

2.87
EIH
2.86
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RMT

or
ib.

572
239

20

321
498

89
118
321

Notes

68

Wave- | valent

|

. Al
3560.163r 26
3560.296r 23
3560.416r 22 6. 2
3560.508r 10 3. 9
3560.589r 62 18. 8
3560.704 75 21.
3560.802r 32 13. 7
3560.897r 82 22. 4
35661.063r 17 4. 8
3561.136r 16 4.5
85661.279r 12 3.5
3561.376r 14 3.9
3561.469r 6 1.7
3561.582 ol 16. 3|
3561.656r 8.5 2.7
3561.757 7 21. 6
3561.903r 57 15. 6|
35662.021r 11 3. 4
3562.096r 32 88
3562.191r 7 2,1
35662.270r 40 10. 9
3562.410r (P 1. 9|
3562.550r 6.5 1.9
3562.607r 11 2.9
3562.709r 7.5 1.9
3562.926r 37 10. 1
3663.013r 6 1. 6
3563.1569r 20 5. 6
3563.400r 8.5 2.3
3563.611r 23 6. 3
3563.716r 4 1.1
3563.780r 18 5.2
3563.926r 4 1. 2
3564.126 71 21. 0}
3564.279r 2.5 0.8
3564.398r 12 3.9

Yo
Fer

Ce 11
Co 1

Co 11

Ti 11
Hf 1
Nia

IFe 1—
Timn

Co1

Fe1?—
Cr 1t

Ferp

Co1

Dy 11

Fer
Y

Cr u?

Fex
(Co 1)

Cr 1t
Car1

1.10
3.25
0.68
0.63

0.57
0.00
0.00

1.16

2.28

2.60

1.88

(.10

2.81
1.18

4,94

1.61
3.17

4.10
2.52

675
=1
21

15

42

115

308

237

325

134

48
159

281




—
Equi-
eoet LK
__®Creete
3a64.524r } -
3564.568r
3564.683r 11
3564.7961 15
1564.959 70
3365.120r 7. 5|
3565.306r 13
3565.396r 990
3565.590r 44
3565.716r 4
3565.838r 16
3565.972r 41
3566.088r 13
3566.175r 53
3566.315r 9.5
3566.383r | 458
3566.485r 10
3566.589r 28
3566.668r 4
3566.758r 3
3566, 8457 5. 9
4566.922r 38
3867.043r 82
3567.195r 11
3567.377 58
3567.455r 11
3567.572r 22
3567.696r
a567.742r } "
3567 944r 22
3568.008r 3. 5
d568.142r 6. EI
3568248 28
3568.312r 12
3568.448 70

The Solar Spectrum—Continued

|

|

16. 0
11. 5
4 3
g 4
327
7.2
26. 6

274
42. 8

& 1
7.8
20. 6
7. 6

30. 2

16. 0|
141
18. 2
17. 2
2.1
1.3
2.4
14 0
25. 9
3. 4
16. 5
3.1
6. 2|
25. 8|
9. 5|
6 4
1.1
2. 1
85

"
2L

Co1
—Cr1

—n
Cru
Fer

Fe:

Feip

Zr1
Cria

[V 11
Fe 11

Ferp
Nir

Fer

Sm 11

Fe1x

Fer

Ben

Ferl

Ni1

Zr 1

Sm 11

Fer

{E.Eﬂ

0.58

2.54

1.58
4.7

0.96

2.86

3.26

1.16
0.15

{3. 14

4.19

1.07
4.49

2.28
0.42

2.40

2.87

2.45

0.00

3.24

3.61

0.80
0.48

2.87

69

. ——
Wave-
length

Sidh, t
S068.50 a
3568.628r
3568.820r
3568.983r
19 3569.142r
50 3569.232r
76 3569.384r
107
3569.510r
24
a569.622r

321

328 3569.734r

3569.819r

571 3569.921r

42 3570.044r

15
3570.134r

284
3570.276r

4
132 3570.427r
127 3570.521r
36 3570.597r
ao70.687r

181

3570 861r

| 35670.987r
3571.111r
3571.233m
3671.30 a

325
3671.407r
3571.6561r
183
3571.689r
|| 3571.774r
3 3571.876r
3572.016r
571
3572.141r
3572.321r
3572.478r

46
3572.573r

47
3572.751r
321 3572.8T8r

|

W ::I:.;i dﬁd
Width |Width
AN .ﬁ%ﬁl
3 1. 8
16 5.2
72 23. 4
82 27. 2
6.5 2.5
8.5 3.8
116 44. 0|
56 41. 7
8 4 1
12 13. 6
37 33. 4
& 6. 2
10 30. 5
1380 | 387
42 61.3
7.6 9.9
10 &8
Lid 4. 2
T 3. 9
4 1.7
16 6.3
8.5 3.5
60 20. 7
5 1. 8 -
1 3. 6|
3. D 1. 8|
49 18.7
9.5 60
2387 60. 8
64 20 7
52 17. El
39 11. 6|
106 30. 6|
112 32. 0|
30 8. 6|
1 0.3

Spot

Identi-
fication

Th u?
Fer

Fex
Cr1?

Mni

Mn 1

|Mmn 1
Fer

Fer
Fe1

Ferp—
Ru 1

Fer

Ni1
Fe 1

Ferp

Sen
(Fe 1)

Cri

Low
EP

Rot.

3.25
2.69
4.10

0.92
232

he
a6

1.48

0.17
2.83

2.43
0.00

0.02
2.85

2.71

RMT

url MNotea
Yib

673

281

35

18

18

18
135

326

154

321

182

325
75




longIL] i
DCreated Dy

3572,048r
3573.087

3573.181r
3573.278r
3573.402

3578.511r

3373.6563r
3573.735r
3573.836r
3673.911r
3573.996r
3574.085r

3574.158r
3574.253

3574.360r

3574.416
3574.584r
3674.805
3574.967
3575.121
3575.25%r
3575.374

35756.560r
35675.765r
3675.94 a
3575.994a

3576.156r
:3576.253r
3576.320r
-3576.387r
-3576.599r
-3576.766r

3576.863r
35676.959r

ui-

7.5
40

66
21

e @

156

[ o S —

5l

238808 B B .
i

115

} 116

87

|

|

1.5

The Solar Spectrum—Continued

Re- Low | RMT M— Re- Low | RMT
M £ % No. Wave- t | duced Solar EP No.
JGOIM or |Notes| length | Width [Width|Spot| Identi- | or or |Notes
AMA fichtlon | Rot, | Vib. _ AN | AX/A fication t. | Vib.
|mage2PBH trial velsioh, toremeve this mark=please re
2. 1 3577.063r 10 3.1
1.5 [Fe 1 3577.150r 4.5 1.1
Zr 11 0.32 g
3577.245 30 | 10.9 Nit— | 027 3
11 Co1 1.74 41
1.7 Nizp 3.70 123 3577.392r 11 3.4
18. 5 Fe1 3.30 673 3577 .465r & | 181 %a n 0.47 51
5.9 Vi— 2.13 122 =
V ut? 2.37 78 2577.565r 4 k)
13. 5| Cr1 2.71 75 3577.745r 29 6.8
25. 5 Ti u 0.57 15 3577.875 | 105 | 30.6 Mn 1 2.11 8
27. 5 Fer 2.40 181 3577.998r 12 4.5 Conr 2,24 1
22. 4 Fer 3.30 811" 3578.100r 48 | 15.2 Co1 2,98 117
11. 9| 3578,218r 14 4. 8 Zr 11 1.21 83
11, 9| Cr1 - 33% 3578.392 52 | 219 Fer— | 2.88 391
3578.562r 45 3.1
2.0 Dy n
3578.608 | 488 | 142 Cr1 0.00 4
12. 6 Tir— | 297 247
Fe 1 3.28 574 3578.838r 85 81
7.8 Yo 2,87 78 3578.907r 13 8. 9 Co1 1.74 41
Fe1 2.43 181
3578.982r 11 8. 4
16. 8
3570.045r 14 6.3 Co1 1.74 41
1.8 Fe1
3570.128r 4 1.8
14. 3 Cr1 2.71 75
" 3579.368r 7.8 2.7
25. 1 Co1 0.58 21
3570.508r 5 18
22. 5 Fe 1 2.88 321
3570.562 27 9.9 ¥
26. 5 Fe1 2.83 322 » =
3570.672r 65 25
32. 2 |Co 1 0.10 4! 7 |
Fe 1 3.02 496 3579.835 34 | 18.4 Fer 3.24 573
42 3579.90 a 9 5.0
9.5 Zr 1 0.07 12 3570.958r G 2 8
89 Ni1 3.70 120 3580.087r g 46 Mn 1 3.07
21. 3 Fe1 {g:g e 3580.216r | 24 | 12.1
- 3580.412r 2 | 12.5 Fe1
' 3580.542r 14 | 120
3.8 Dyn | 0.59
3580.758r i3 | 158
30. 8 Se 11 0,01 3
ol 3580.927r 54 | 535 Se 11 0.00 3
u. 3 3581.044r 8.5 19.7
' 3581.200r | 2144 | 599 Fer 0.86 23
24.3 Fer 3.27 613a
Ni i 3.07 4 3581.391r 7 15. 6
18. 5 Zr 1 0.41 9 3581.477r 8 5| 16.0
0. 4 3581.665r 36 | 34,2 Fer 2.69 205

T0




i ILL
... ¥

25581.817r
3581.941r
3582.091r
3552.205

3582.331r
3582.437r
3582.571r
3582.698r
3582.744r
3582.877r
3582.964r
3583.104r
3583.217r
3583.33¢

3583.441r
3583.497r
3583.597r
3583.697r

3583.911r
3584.007r
3584.097r
3584.257r
3584.317r
3584.383r
3584.476r
3584.520r
3584.661

3584.800r

3584.965
3585.074r
3585, 170r

3585.330r

3585.518r
3585.637r
3585.7 14m

29

12
64
33
17

T2
19
18
16
16
18
122

17
11
112

96

34

10
25

4
182
72

78

8.5

339

=1

168

22.7
16. 4
8. 6
30. 2
15. 2
7.8
1.7
28. 5
i
6. 6|
5. 9
5. 4f
6. 38
38. 6
3.8
5.7
3.9
33. 2

27, 9
3.1
10. 3
L. 5|
3.3
7.9
14
20. 0
59. 7
39. 8

33. 8

7.5
a7. ﬂl

291

28. 8

9. ZI
63. 0

For?
Fer

Fei1—

Fer

[Fe1—
Vi

Fe 1

Fer
Crr
Fer
Fe1?
Y
Fe1

Cor
Fe1

Fer

Dyn

ICo 1—
Fe1

|Fez
Cr

Cru

Fe 1

The Solar Spectrum—Cont

1.66
3.24
3.28

2.45
2,88

3.29

1.08

3.19

RMT
No.

or
Vib.

101
612
568

181
328

6574

45

204

322

395
611

Notes

T1

inued

Wave-
length

3585, 844r

3585.907r
3586.017r
3586.118m

3586.250r

3586.354r
3586.484r
3586.544r
3586.750r
3586.884r
3586.990m
3587.146r
35687.230r

3687.3567Tr
3587.420m
3587.617r
3587.760m
3587.943r

3588.122r
3588.246r
3588.3251
3588.422r
3688.534r
3588.622r
3588.775r
3588.925
3589.112m
3580.222r
3589.305r
3580.461m
3589.632r
3589.767r
3589.882r
3589.068r
3590.094r

ui-
valent
Width
AN

2

122
16

21
10
74
42
12
532
3.5

110
112
129

35

36
9.5

} 101

104

S R B

108
102
16

76

duced

|

26. 6
12 7
38. 4

6. 0

7.2
4.5
27. sl
22, 2
15. 3
147

11. 4
145

4. 6|
23. 4
34. 9|
32, 3|
35. 6|

9. 8
22. 3|
11. 0|

2. 8|
22. 6|
27. 3|

8.9
25. 6
28. 4

5.7

6.7
26. 5
29. 6|
28. 0|

4.7

12, j
20.

Solar
Identi-

fication

Co 11—
Ti 1

Nirp

Fe 1
(Fe1p)

Crit—
Zr1

Fe 1?7

Mn 1
Fer

Fe1
Tin

|Co 1—
Fe 1

Fe 1?

Fe 1?
Fe1

Ni1
(Zr o)

—Vu

Fe1p
Zr 11

Fe1
Fer
Zrn
Fe1r
Fe1
Ru1

Fe1
Ben
Vi
Fe1?
Mn1
Fe1

3.70

S e
B

L
e e |

2.14
2.81

0.99
0.61

1.05
2.86

2.42

3.27

0.03
0.32

2.38
1.56
0.41

2.94
2.83
1.00
2.87
0.86
0.38

2.73
0.01
1.07

2.93
2.95

RMT
No.

Vib.

MNotes

100

172

611
497

157
12

325

15

325

134

16
10

78
47
10

3094

57
322

i




3590.242r
3500.302r
3500.368r
3590.489

3590.662r
3690.835r
3591 .008r
3501.142r
3501.225r
3691.355r
3501.488r
3601.591r
3691.T44r
35691.904r
3692.0273
35692.207r
3592.271r
35692.367r
3602.477

3592.604r
3592.678r
3592.899r

35693.017r
3593.082r
30603.261r
3503.340r

3593.4095r
3593.694r
3693.79%4r
3583.997r
3504.104r
ab04.317r
3504 387r
3504.638m
3594.876r
3595.115r
35895.308r

136

2

32

L&

436

10
40
11

146
a2
74
74
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rec

Wave- ‘IE; dE:e:d Solar IﬁnF RI?:ZP
length | Width |[Width|Spot| Identi- or or |Notes
. AN A fication Rot. |, Vib.
oh, todemave thi's Markipl esse
“ 3595.413r 55| L5 Fe1?
3.027 497 3605.540r 1 03 Fer
3595.683r 14 4 O Ferx 2.88 322
37. 9| Sem 0.02 3| 7 3595.879m | 50 13. 9| Fe1 2.45 181
5. 6| Fe1 3.60 953 3596.054r 9 | 26.7 Tin 0.61 15
0. 6| 3506.2056r 57 15. 9 Fe1 2.43 181
12, 3 Fe1 3.21 573 " gl '
53 - 3506.313r 2. 0.7 Fe 1?
il " s 3596.392r 0.5| 0.2
i o — - 3596.500r a2 G. 4 Co1 2.28 118
o -~ = b 3506.645r &8 L4 Fe 17
5 4 3596.752r 1.5] 0.4 Fe1?
. . _— - 3596.850r 3 0.8 Fe1
2 ol 3597.047Tm Bb 23. 9 Fe1 3.26 569
21 ol i it i 3507.152r 11 3.3 Rh1 0.41 3
- 3597.252r 6 1. 7 Fe1p 3.63 856
il H 3597.399r [ 6 | 17
d 4 - 3597.512r 13 3. 6 Fe1?
o 8 s _— i 3597.712r | 181 50, 2 Ni1 0.21 18
6.0 Sm 11 0.38 39 W | - #4
Sl - - - 35907.979r 3 0.9
i IFer ik i 3598.025r 15 4.3
Y1 0.00 8 3598.182r 8 22 Ce 117 0,33 116
1.1 Ru1 0.34 4 3598.271 67 18. 6
10, 3 Tin 1.58 76 é&ﬂﬁ-iﬁgr 4 11
5 10 3598.612r 11 3.0
BRI el N B R AR
127 Cr1 0.00 4 3508.811r 5 1. 7]
2.1 3508.930r 13. 9| Fe1 3.28 568
3. §| Fe1 2.45 182 3508.986r } g [ 13. 9| Fer 2.88 322
14. 0| Ca1 2.52 3599.145r 87 | 242 Fer
3. 9) Ferp 2,42 154 3699.381r 28 7.8 Cr 1? 2.91 8%
3 1 Fe1? | 3509.544r 18 5.0 Ni1 3.61 121
18 3500.631m | 78 | 22 0| Fe1 3.57 809
40. 8 Fer 2.85 322 3599.764r 6.5 1.9 Ru 1.09
25. 7 Co1 0.17 4 3599.831r 6.5 1.8 Fe1
20. 6 Mn 1 2.16 s 3509.970r 58 16. 2 Fe 1
20. 6 Fer 2.87 322 3600.171r 12 3.6



Equi- | Re-
R
®C Dy | e
g:;;?lr 29 O7
4600, 454r 3.5 L1 Tb n?
3600.591r 2.5 0.8 Ce 11
1600, 739m 60 19. Y
1600.824r &5 L7 Co1
3G00.918r 3.5 10
1601.078r 2.5 0.7
#601.198r 13 3. 6| Zr1
A601.284r 6 1.7 Fer
4601.358r B 2.2
3601.428r 16 4 4 Fer
3601.544r 5 1.4
A601.664 51 14, 2 Cr1
1001.788r 8 2.2 Mn 1
1601.922m 57 15. 8| Yu
1602.085 103 28. 5 |Co1—
Fer
1602.287m | 94 26. 2| Niz
3602.469r 25. 3| Fer
1602.544r 172 29, 2| Fer
3602.598r 0.1 Cri1
3602.708r 13 47 Ferp
S002.771r 47 13. 2 Fer
3602.878r 1. 5 0.6 Fer
3602.971r 3 0. 9|
3603.007r 45 14
J603.210m | 119 33. 6 Fer
3603.438r 3.5 0.9 Fe1
3603.5678r 11. 8 Fe1
3603.621r ] o { 23. 9 Cr
3603.691r 18 9. 0 Fe1
3603.781r 28. ﬁ Crm
3603.831r } w { 23. 6 Fe1—
Cru
3603.950r 43 12. 6| Fer
3604.07 a 2 0. 5| Fea1?
3604.118r 2 0. 5|

{E.E'Ei

{E.Eﬁ

0.79
0.18
1.96

0.15

2.28

2.71
2.92
0.10

0,22
2.68

0.17
2.86

2.94
2.711

2.94
2.83

2.69

2.43
2.70

2.69

2.71

3.07
2.71

13

127

295

181
13

13

496
13

7
|

73

Wave-
length

sidh, to'
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3604.277

3604.378

3604.464r
3604.558r
3604.702m

3604.805r
3604.933r

3605.019r
3605.082r
3605.201r
3605.339r

3605.475r

3605.529r
3605.692r

3605.916m
2606.039r

3606.132r
3606.251r

3606.378r
3606.538r
3606.611r
3606.604

3606.8564r

3607.004r
3607.124r
3607.251r
3607.379r
3607.533m
3607.625r
3607.772r
3607.Bbar
3607.972r
3608.010r
3608.07 a

3608.155m

-
‘Eifidﬂ: %ﬁﬂﬂput
AN | AMA
| MF_L
42 12. 8
75 | 20.8
9.5 28
5 1. 4|
60 17. 8
2.8 0.8
17 55
18 6.9
16 7. si
26 24, 1
495 | 136
43. 8|
= {
43. 8|
45 17
76 21. 8|
26 7. 5|
9 2.8
4+ 6 1.4
31 9.6
44 21, 4]
9 | 10 5
271 75. 1
18 6.9
1.5 04
8 1.7
3 0. 8|
13 3. 9|
66 19.0
2 0.7
6 1. 8
12 3. 7|
0. ﬂ‘
} - { 18. 6
1.5) 1.0
ol nd

Solar
Identi-

Tir
(8m 11)

Fer
Corx

Fer

Ori
Co1x

—TFer

ICr 1
Cor

Fer
Ferp
Mn 1
Fer

Fe1?
Co u?

Dy u
Fer
Fe1
Ferx

Fer

Ni1

Fer
Fe1
Zri
Mn 1
Cen
Fer
—Car?

Fer

fication

e L

Low
EP

Rot.

0.48
2,88
2.79

3.30

21
2.04

3.30

0.00
0.51

2.73
2.81
2.94

2.56
2.43

2.69

3.61
3.83

1.24
2.14
0.67

1.89

RMT
No.

Vib.
Band
21
47
323

136

74

20
204
322

25

233
133

204

120
173

178

Notes
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- E% Re- I%F RMT %ﬂg
3 & (&
i gt €0 .
AL | AN ¥ Rot. E;ut;
) ~
® Crege ageZ2PDF grremevie this mark” pfedse re
Gusdade | 1 | & Cox 0.63 20 3612.041 90 | 252 rer ({358
3608.412r 15 8 6 Crx 3.85 252
3613.100r 25,7 |Zr 11 0.04
3608.491r 38 22. 4| Mn 1 2.16 8 139 Feip 2.87
Fe 1— 2.87
3608.589r 2 %8 3613.176r 18. 5| L a8l
3608.635r 558 7.2
% — H 3613.332r 14 3.9 Cru 2.71
3608.732r ] 13. 3 i p—| 3. 4
" . G 3613.449m 86 23 8 Fe1x 3.25
J608.869 1046 287 eI 1. 23
3613.605m 86 24, 4 Fe1 3.30
3608.995 3 8. 2|
* 3613.719r 21 9,7 Fe1 2.45
3609.105t 6 78 Ce 11 0.32
: i A1 ~ ,
3600.328r 69 32. 0 Miz 0 16 3613.800r ] e 29, 6 } - ol
3609.472r 42 7.8 Fe1 2.86 322 3613.881r 29. 6
Cr1 9.54 49
Sm 11 0.28 30 “ 3613.052r 9 3.8 Fe1 3.27
3609.558r 13 50 Pd 0.96 2 3614.021r 19 53
3609.714r 1 0.4 Cen 0.90 179 3614.118m 80 22. 5 Fer 3.30
3609.765r 0 3.0 Cot 2.88 147 I 3614.23 a &85 1.3 Tt
3609.973r 3 1.8 Fe1? | 3614.308r 10 2.9
3610.056r 10 5 4 Cr1 2.54 49 3614.411r 7.5 20 Fe1?
3610.166r 231 65. 4 |IFe 1 2.81 321 3614.561m 08 a7. 0| Fe1
Ti1 0.90 58
3614.851r 3 ) 1 |
3610.206r 35 28 5 Mn 1 2.18 8
3614.718r 25 1 Fer 3.25
3610.460r 52. 0 Wi 0.11 18 141
250 { 3614,784r 18. 0| Irn 0.36
3610.508r 42 6
3614.801r 28 3 n|| Fenn 4.15
3610.702m 76 24. B Fe1 2.87 323
3615.004r 7.5 =20 Fe1 2.40
3610.831r 17 5.1
3615.084r 35 09
3610.944yp 4. 5| 1. 4} Fe1?
3615.197m 62 171 Fe1 3.28
3611.050r =20 2.2 Y 0.13 9
3615.324r 3 0. 8 Fer
3611.154r 54 15. 0| Fe1
3615.393r 26 7.0 Co1x 1.96
3611.304r 18 53
3615.531r 2 0. 5 Fe1?
3611.450r 34 0,3
3615.665m 71 19. 6 Cr 1 0.00
3611.558r 23 6. 4 Nirp 0.17 2 | Fe 1 1.48
3611.723r 61 16. @ Co1 2.33 115 3615811 9 % 5 Fe1
3611.894m 25 Y. 8 Zr 11 1.74 113 3615.962r 37 10. 2 Fe1 3.30
3612.075m | 118 | 316 Fe 1 2.83 325 " 3616.07 a 3 0.8 Fe 17
3612.245r 9 2. 6 Ti 1 39616.156r } - [ 21. 0 Fe1 3.21
3612.382r 5 1.8 3616.219r 14, 5
3612.519r 20 5 8 Fer 3.30 613a 3616.327r 56 16. 6 Fe1 2.42
3612.605r 18 3. 0l Or1 3.85 252 3616.431r 2.5 08
3612.744m | 160 45. 2 Ni1 0.27 & 3616.570m o2 25. 9 Ferx

T4

RMT

672

110

612

112
154

a6d

66

569

132
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Equi- | Re- Low RI;;;\ET - ui; dm o Iﬁug RHMT
Wav \ ﬂﬂﬁﬂﬂ i } { 0. ave- v 0.
1g$gtht|tﬁm q@g}@(i .H%G&rn‘?r Notes length Width |Width/Spot| Identi- ar or
AX ﬂ% cdtibn £, ib. ) Ak | AN fication Rot. Vib,
® Createddy | mage2PDH trial versich, to'rémeve this mark’’ pledse re
2616.728r 3.0 1.0 Fe1 3621.105r B4 20. 3
2616.878r 0.5 01 Hf 1 0.29 3621.201r 72 21. 8 Y 2.37 76
Co 11 2.20 1
3617.011r 36 10. 6 Fe1l
3621.261r 36 19. 7 Smu— | 0.10 12
4617.105r 35 11. 2 Fe1 3.05 535 |Fe 11 4.61 144
3617.321 52 25, 4 Fe1 3621.381r 10 4 1
2617.437r 42 16. 0 3621.467m 140 40. 6 Fer 2.73 294
3617.539r 8. 5 2.9 Wi 0.37 B 3621.601r 29 9. 1
16517.717r 29 10. 8 3621.725m 76 22 4 Far 3.57 208
3G17. 7961 124 41. 4 Fer1 3.02 4096 3621.868r 14 41
1617.960r 46 18. & Fe1 245 181 3622.009m 127 36. 5 Fe 1 2.76 205
1618.090r 1 0 4 3622.158r 31 9.1 Cen— | 0.86 71
3618.187r 11 5 3 Fe1 3.02 3622.268r 17 o 2 Y ul? 2.60 144
3618.304 110 48, 9 Fe1 2.83 324 3622.438r 3 0.3 Fer
wmane | | sd Fox 273 | 25 3622.555r | 3.5 1.0 Eun?— | 1.38 18
3622.6556r 0. 51 0.1
3618.523r 12 20. 2
3622.795r 14 4 1
3618.615r 44 63. 8 Ferp 3.26 560
3622.901r 0.5 01
3618.777m | 1410 385 Fe1 0.99 23
3623.041r 2.5 0.8
3618.923r 2 1. 51 Y 2.76 158
Ferp 2.42 130 3623.085r 15 4 4 Ti1?
43618.999r 31 43. 2 3623.192m | 105 20. 9 For 2.40) 180
3619,.114r 12 2]1. 8 ‘ 3623.321r 12 4. 0 Smn 0.10 12
3619.273r 17 | 342 Mn 1 2.19 8 3623.450 } - { 24 2 Fer {%gg ﬁ
3619.400r H68 204 Nir 0.42 35 9623.510r 59 Ferp 3.00 303
2619, 536r 15 17. O Nbn 0.98 4 IEﬁEE‘EI'I}r 14 41
3619.670r 19 11. 5] Fer 2.42 130 3623.67 a 1. & 0.5
S619.776r 48 23. 2| Fer 2.40 180 352317351_ 118 32 ] |FE [ E.EH 323
3619.937r 34 13. 8| Fer Mn 1 2.18 8
Ferp | 2.88 324 3624.064r } o { 18. 5 Fe1 3.26 570
1
3620.156r 6.5 25 3624.118¢ 24, 6 Cat 1.88 9
602ey | 8 | W4 For 2.85 324 3624.304m| 95 | 27.0| Fe1— | 242 133
3620.36 a 3.5 1.3 Corx 1.78 41
3620430 } - { 0.1 Co 1 2.28 116 3024.400r 2.5 0.7
3620.468m 24. 4| Fer— 3624.567r 4 1.1
seneios | 28 os 3624.783r | 182 | 37.1 Nir | 0.0 2
3624.830r 122 34. 4 Ti 11 1.22 52
3620.772r 7 2. 2| (Fe 1) 4.61 144
3620.870r | 51 | 16 0| Fe1 {33% s 3624063 | 39 | 110 Cot 0.63 21

5




The Solar Spectrum—Continued

e

Equj- REMT Equi- | Re- Luw RMT
W;walht t f EK)lTF“ Wave- | valent | dueed Solar Hu
lengt 1 ‘1 Notes length Width Wihdth Spot Edafﬁ- v b
. iy A CATION 1
1 Pa P
» Cretedid POF tha versian, to-iemove this me arf%" plﬂeese
3625.249r 7.5|] 24 3620.905m | 47 13. 9| Ni1 182
3625.3661 1.5 0 4[ 2630.027Tm | 31 9. 4| Zr 11 0.36 10
3625.501r 49 13. 5 Fe1 3630,112r 8 2 5
2625.626r 10 2.8 Vu 2.38 76 | 3630.23dr 26 8. 3 gy n
iip 3.84 180
3625.753r 23 6. 5| Car 2.52
3630.355m 84 27. 2 Fe1 2.85 323
3625.853r 2 0. 6|
3630.478r 1.5 086
3625.933r 0.5 0.1 Nii? 3.31
| 3630.578r 41 14. 5 Nirt 3.83 172
3626.0167 2 0. 6 Co1 1.78 41
3630.658r 9.5 6.6
3626.109r 29 11. 8 Ti 1 0.02 20
3630.754 133 50. 1 Car 1.89 0
3626.187r 50 13. 9 Fe1 SeIr 0.01 2
3626.386r 6 1. 6 " 3630.985r 56 36, 6 Cax 1.89 9
3626.493r 1 02 3631.105r 08 54, 5 Fer 2.83 392
3626.606r 4 1.1 Rh1 1.14 9631.265r 35 45. 4
3626.739m | 59 16. 3 3631.356r 4.5 17 4 Co1 0.10 4
3626.906r 6.5 1.8 3631 476m | 1364 | 369 |Pe 1 0.96 23
Cr 11 92.70 12
3627.061r 56 15. 5 Feo1 3.57 808
3631.586r 10 31. 2
3627.169r 18 50| Feu?— | 5905 193
CH R3 1.0.| 8 3631.711r 35 38. 6 Cr 11 2,71 12
3627.350r 14 4. 0| Ferp 3.04 395 3631.789r 5 5 2
3627.456r 12 3.2 CH R1,2 10| 3 | sesreser | 27 | 181 Cor— | 2:54 133
3627.623r 40 11. 3 Mg 1 .50 45 3632.049m | 117 55. 6 Fer 3.07 496
C R4 10| 3
2632.173r 24 10. 6
3627.715r 19 7.2 Y 2.37 76
Tinx 1.22 62 3632.299r 16 6.1 Fe 1 4.15 112
3627.813m | 98 27, 4 Co1 0.51 19 3632, 4461 5 1.7
3627.050r 9 3. 5| Smu? | 010 12 3632.560m | 72 22, 6 Fe 1 2.05 437
3628.008r 78 21. 8 Fe1 2.20 77 3632.693r 0.5/ 0.2
3628.279r 24 6 2 CH ]2 1,0 3 3632.840r 64 19, 1 Co1 % g‘i ljrg
3628.430r 8 9.2 Feo 1 Cri {2 54 49
3628.509r 45 12, 7 ga 1— | 2.52 3632.084r 80 17. 9 Fe 1 2.48 135
al
3633.076r 28 2 Fer1 2.94 390
3628.707r 57 16. 4 Yo 0.13 0 ] 134
3633.138r 19. 0 Y 0.00 2
3628.828m 64 18. 3 Fe: 2.99 438
3633.308r 23 6. 6 CH Q1 1,0
3628.879r 11 3. 4 Fe1
3633.512r 47 13. 8 Zr 11 1.76 102
3629.006r 15 44 CH R5 10| 8
3633.652r 23 6. 3 Ferp 3.04 305
3629. 1461 2 0. 6
3633.835r 92 25. 4 Fe 1 2,99 440
3629.25 a 0.3
3633.892r 0 3.7
3620.352r 16 44 CH R5 10| 8
3634.005r 9 2 8 Tin?p—| 3.09 116
3620.512r 0.5 01 Cru 4.04 147
3620.737Tm | 48 14. 0 Mn 1 2.16 R 3634.08 a 3.5/ 0.9

76




)

St VRN D

@ Creefedy ||

36:34.198c
3034.27T8r
3634.332r
1634.412r
1634.472r
36:34.536r
3634 .618r
3034.710r

3634865
3634.952r
3635.025r
3635.080r
3635.197r

30635.280r
30635.352r

3635.4698
3635.6562r

3635.828r
3635.895r
3636.045r
3036.166r
3636.238r
3636.485r

3636.580r

3636.663r
3636.751r
3636.865r
3637.000r
3637.058r
3637.255m
S637.317r
3637.444r
3637.554r

ui-

58
7.5
136
36
38
60
13
134

14
129
34

115

12

a7
17

16

} 132

92
36

p2

} 112

68
10

24

Re-

22.8
14. 9
16. 2

a. Q)
36. 0

8.1
34 7
9.1
2.6
al 7

3.9
Tl

26. 1
4 7

& 4
ll3|

0. 6
22.7
186. 5|
24. 9

10. 8

23. 1
25. 1
L4
21. o
10. 7
18. 5
3.4
0. 2|
6. 6

Bm
Fer

Fe1p
CH
Co1
[|Fe 1
Pd1:
CH
Nirx
Cr?—
Ferf p
Fetr—
Ti1
(Mo 11)
Crr

Y -
Tirp

Tix

Ti ui?
CH ¥

Ferp

Fer
Fer

Zrun—
|Fe 1

Fe1
Co1
Feup
Fer
Fer
Fer
Co1

The Solar Spectrum—Continued

0.18
2.94

2.87
R7
2.88
0.81
R7
0.42
4.10
3.64
3.02
0.05
3.14
0.00

3.41
1.23

0.00

3.09
Q1

2.83

2.20
3.21

3.55
0.47
1.56
3.26

2.54
2.54

3.02
1.96
4.15
2.59
3.02
2.43

2,33

RMT
No. Wave-
or Notes length
f ib.
3637.73Tr
19 3637.873m
389 3637.975r
3638.058r
3638.104r
323 3633.168r
1,0 3 3638.245r
146 3638.304r
1 3638 .472r
1,0 3 3638.605r
- 38 3638.772r
3638.905r
919 J630.030r
4%3 2639.132r
5 3630.2856r
3 3639.332r
46 3639.450r
62
2639.5256r
19
3639.695r
118
1.0 3 36390.804
321 3630.085r
3640.118r
30640,265r
L4 - 3640.394m
568 :
774
9 3640.6451
47
568 3640.765r
47 3640.905r
47
3641.032r
443
3641.228r
G4
3641.335m
112
3641.459r
233
438 3641.646r
180 3641.792r
117 3641.832r
3641.904r
2642.147r

i

uni- | Re-
%ngﬁ %ﬁi Spot
Ax | AN
moéve t
48 12. 9
93 | 25.2
23 6.9
Rl Py
78
21. 1
28 | 10.2
19. 0
s
28. 3
5. 1. 5|
7. :] 2. 0|
1 0.8
16 4.4
34 9, 1
3 0.8
52 14. 3
11 38
60 | 187
36 12. 3
3.5 1,0
76 | 20.6
10 2. 6|
85 23
12 3.4
132 | 25 8|
18 4. 9|
1.5 0.5
3 0. 8|
48 | 13.2
11 3. oI
109 | 20.8
52 | 14 nl
51 14. 0|
6.3
| =
15. Bj
32 8 8
8.5/ 2.3

Solar
Identi-
fication

Fe1
Fer
Ti1

Ferp
Fer

CH
Sm 11
CH
Vi—

Fe1
Co1

Fei1—

Cr 1
Fe1
Fe1
Dy

Fer
(Cr1)

Fen?p
Tino

Fern
Cr1

Nir
Co1
Cr1
Fer

EP
ar

Rot.

2.56
2.94
0.00

2.85
2.76
{0 |

Q3
1.80

1.96

2.54

0.59
2.73
{2.54
2.54

4.15
1.24

2.88
2.54

0.27
2.04
2.54

P2

REMT
No.
or
Vib.

and
229

485

18

324

294

1,0

64

47

295
47
&7

111
b2

323
47

47

1,0

Notes
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Equi- | Re- Low | RMT Equi- | Re- Low | RMT
Wa t t 'vu%é duced | _Solar . EP No. - ‘ii'ﬂ'svﬂ- % :.;.-n]\: %}:ﬁ Beob Iﬁght-‘; EF No. -
]uﬁl . or ength idt 5 nti- or or otes
pﬁ dl UM“ vRY q&ﬁd @* ib. AX AMA fication Rot. B?::d
n n nE
_ @y |mage2POH frial vepsidh, t e this mark;"please rex
3642.281r 22 5 CH Q4 1,0 3 3646.352r 1. 0. 4
3642.398r 19 5. 2 Nir 1.99 75 3646.40 a 1 0.2
3642.537r 12 3. 3§ Fe n? 3646.504r 23 6. 6 CH Q5 10| 8
3642.682r a3 31. 8 Tix 0.02 19 3646.618r 54 15. 9|
3642.806 150 40. 9| Be 11 0.00 21 7 3646.809r } - [ 3.3
3642.971r 20 5. 4 CH P2 10| 3 3646.837r 9. 9 —CH Q5 101 &
3643.124r | 94 | 25 Fer %ﬁ
3643.204r 66 30. Co1— 2.04 99 3646.988 58 24, EJ (Ce 11) 0.30 66
Crun 2.48 1 ||
3647.0056r 14 .8 Corx 2.33 118
3643 .3564r 2.8 0.7
3647.255r 4 2.1
36453.477r 5 1.8
3647.428m| 94 | 50.7 [Fe 1 1.56 46
3643.62Tm | 113 30. 8 Fe1 2.04 385 ‘ Crun 2.43 1
3643.720r | 112 | 41.2 Fe1 2.61 233 | aga7.62r | 24 | 25 6| Ferp | 326 574
' 3647.851m | 970 | 313 Fer 0.91 23
3643.951r 27 7. 4 Nir 3.68 174 | (Fe1) 3.24 569
3644.074r 3.5 1.0 | 3648,.082r 24 34. 5
3644.151r | 0.3 3648.228r 18 14. 0 Feip— | 3.88 978
CH P3 10| 3
364421 & 3 0. 8| Fenip 4.48 131
3648.322r D 0 3.8
3644.317r 0.1 Hf 11 0.79 6
141 [ 3648.630r 23 11. 2 Cri1 2.54 47
3644.417 38.0 Car 1.90 9
3648.63%9r 0. 5 0.3
3644.501r | 46 | 12.4 Ferp | 2.59 235
3648.750r 5 2.3
3644.695r 58 15. 8 Crno 2.45 1
|| 3648.815r 36 15. 3
3644.794r | 1190 | 32.4 |Ca1— | 1.90 9
Fe1l 3.24 570 || 3648.998 52 21. 4 Cr1 2.54 47
3644.978r 38 12. 0 Ca1 1.90 9 3649.004r 4
2.85 323 3049.184r 13 5 2
3645.082r a7 26. 4 Fer 302 495
3649 298r 20.9 Fe1 0.00 5
3645.186r 7 2.1 Co1 1.96 61 } 124 {
36490.336r 24 4 Cox 2.87 146
3645.313 132 35. 8 Se 1x 0.02 2 7
3649.511m | 134 45. 7 Fer 2.69 2681
3645.413r 32 11. 7 | Dy 11 0.10
Lam 0.00 14 3640.608r 44 16. 2 Ferp 2.94 391
2.86 323 3649.837r 75 28. 7
3645.497r 8o 24 4 Ferx 3.00 391
3.02 441 3650.0387 115 39. 2 Fe1 3.00 384
3645.626r 8 2. 2 3650.17 a 13 655 La 0.00 12
Sm 1r 0.25 25
3645.827Tm | 103 28. 0 Fer 3.11 496
3650.286m | 115 38, 3 Fe 2.43 180
3645.935r 20 6. 6 Vi 2.38 76
3650.367r 16 o 8 Cru 4 08 156
3645.989r 2.5 0.7
J650.5388 72 25. 5 —Fe1 3.25
3646.097r 23 6. 4 Ferp 2.87 324
3650.720r 9 3.3 Zrm 3.12 146
3646.196r 52 14. 0 Tir 0.00 18
(Gd 11) 0.24 2 2650.887r 10 3.7
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Equi- Lﬂeran'?{T - ui-t
C 0. ave- b
Wehtt e@‘:pdt BOMN Y | Notes|| tengtn | Width
M firation Rot. Vib. . A\
®CI By |mage2PBt| ttrél versiof, torén
3651.030r | 20 | 1L0O Fer 3.21 571 3655.472m | 88
; 12
4651.107r | 98 | 33.8 Fer— ({28 gﬁi 3655.580r
= — 3655.661 | 100
31 | 153 1 ; 4
aspassEr 3655.851r | 15
4651.260r | 16 8.0 Co 1 2,04 85
3651.353r 6.5 2.7 3655.941r 3.5 14
4651.474m | 136 | 46. 6| Fe 1 2.7 295 3656.078r 3 1, 2
1651.654r 80 28. 01 Nir 3.65 153 3656.219r } 31. 21
Crir 2.42 1 116
| 3656.265r 17. 8
4651.800r | 114 | 39.1 8c 11 0.01 2
1.021 64 | 25.6 Yo 1— 3656.357r | 36 | 137
R CH Q6 10| 3
3656.548r | 13 40
. 1 3. Fe 1?
S . : e ; " il 3656.705r 2.5 1.0
2.260r 27 10. 4 Fer .02 404
e | 3656.858r 1 0.3
2.307 7 2,7
i 3656.965r | 33 | 12.6
551 70 | 25.6 Co 0.17 4
O ’ | 2657.137 72 | 26 0f
52.6 25| 1.0
i 3657.298r 45 1.6
0.4
SR : | ‘ 3657.423r | 48 | 17.0
3.020r 9.5 3
" i : 3657 571r 55 22
3653.120r 7.5 3.0 Ce 0.36 8
- ses7.711r | &7 | 212
3653.200r 35 14
2.50 220 3657.818r 5 2,2
3653.352¢ | 44 | 16. 6| Fer {2.35 i
- 36567.905r 102 35. 4
3653.501 98 | 33.6 T 1 0. 19
% 3658.024r | 40 | 210
3653.659r 8 | 30 Cen | 047 50 f
3658.000r | 71 | 25 8|
3653.761 66 | 23 6| Yo 1 2.43 180 -
3653.912r ’ - [ 20. 2 Crr 2.54 47 3658.167r 8 3.6
3653.979r 20, 2| Fe 1 3659.274r 45 18|
3654.126r 5 1.9 2658.390r 3 1.1
3654.252r 3.5 1.4 3658.550r | 50 | 18.3
3654.386r | 13 5.7 CH P4 10| 3 || 3658.644r L8 07
3654.446r | 25 9. 6| Co1 1.96 63 3658.864r 3 1.2
3654.508r | 64 | 235 Ti 1 0.00 18 3658.970r 0.5/ 0.3
(Gdu) | 0.08 4
3659, 124r 15 07
3654.673r | 35 | 17.8 Fe 1 2,22 77 I
3650.234r | 10 3.8
3654.959r 4 1. 5
3655.003r 50 18. Fer 3659.310r T 2. 7
3655.060¢ | 12 4.6 3650.524m | 08 | 84.2|
355210 | 33 | 12.3 " 3659.762 | 108 | 25.8
3655.355r 40 14 9 Fer 2.42 131 3659.877r a 23

(¢!

=y
BEMT
No.
or |Notes
Vib.
369
71
51
46
Fer 3.27
2.54 46
Crt 9 54 46
Ferp 2.87 323
Ni1? 3.65
Vi 2.05 115 1
Cor 0.58 21 |
Fe 1 2.42 130 !'
Mn u? i
Fe1
Ru 11 2.40 1§
Nir 3.94 183
|Fer
Far 3.04 395 |
Fer 3.02 438 |
]
Ti1 0.02 19
4.92 '
Cr 4.93 146
Vo 2.51 116 L
Fe1 2.56 231 |
Th n?
Fe nr?
Fe1
Ce o 0.17 54
Fe1
Far 2.45 180
Tin 1.58 7]




3660.08 a
3660.211r
3660.329r
3660.411r
3660.525r
3660.636r
3660.778r
3660.921r
3661.038r
8661.151r
3661.258r
3661.372m

3661.537r
3661.637T
3661.737r
3661.837r
3661.957

8662.10 a
3662.170r

3662.240r
3662.364r
3662.470r
3662.624r
3662.737r
3662.841

3662.897r

3663.017r
3663.070r
3663.208r
3663.2064r
3663.404r
3663.450r
3663, 598r
3663.698r

L

28
3. 9
14

G4
LA

11

70
5. 9
59

9.5
4,5

100

} 116

10

P———r

40

18,9
18, 4
3. 3
10. 4
2 ol
5 3
22. 6

2.0
2.3
4.4

25. 4
2.2
28. 2

32. 8
6. 5
3.2
. 6

11. 8

33, 2

0.3

3. 6
1. ¢
18. EJ
22.9
16. 1
21. 3
4. 4
15. 4

Fer
Fer

Ti 1

Zrn
CH
Feup
Feip
Sm 11

Fe1—
Yo

Nirt
Lam

Co1
(Zr 11)

Tin
Cr1

Feip

Brr
Fer

Fe1p—
Sm I

1
Fe1

Far
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POE tin

2.86
2.61

0.02

0.76

4.15

(=]
L=

g
& 5n

0.21
0.13

2,28
1.66

1.67
2.54

2.54
2.99

o

2.03
(.15

RMT
No.

Notes

V

323

18

32
1,0
111
952

179
191

16
12

115
101

75

490

28 B

114
12

Wave-

length

16N, t

3663.831r
3663.067r
3664.007

3664.211r
3664.238r
3664.411r
3664. 540r
3664.623r
3664.701r
3664.828r
3664.045r
3665.028r
3665, 188r
3665.804r
3665.437r
3665.504r
3666.724r
3665.850r

3665.997r

3666.064r
3666.164r

3666.250r
3666.284r

3666.367r
3666.539r
3666.644r
3666.770r
3666849
3666.931r
3667.087r
3667.14 a

3667.261m

3667.424r
3667.604r
3667.750r
3667.877r

80

Identi-
_ﬂnat.-iun

Fe1
Ni1
Se nt

Fe1
Yu
Fer
CH
Cru

]‘ﬂﬂlﬁ- Re-
(gl
remevet
16 5.9
66 25. 6
130 43. 8
20. 7
= |

49
16 5. 9|
103 356.0

68 31.

63 33.

35 13.
29 11. 3
37 13. 9
12 4 6
7.9 29
8.5 3.0
4 1.5
29 10. 4
17 6. 3

34 6.9
105 35. 8
11 5.2
} _— { 24. 8
16. 4
14 5 8
83 29. 3
26 11. 3
Fii 26. 4
16 8. 0
92 31. B}
8.6 32
4 1. B}
103 35. 2
3. 5 3. 3
7.5 2.9
15 5. 6
3.9 2.2

—CH
Ndn

Cri

Fe1
Cri1

Fe1
Cra

Fex
Feip

Se 1
Cri
Fex
Fe1
—Fe 1

Zru—

Fer
Zr 1

2.956
0.27
0.31

3.00
0.18
3.00
Q8

4.99

Q8

2.54

2.54
3.54

2.54

2.43
2.94

3.30

0.02
2.54

3.04
1.61

0.41

3.21
0.71

2.04

10

301

390
1,0
156
1,0

Bk

179
389

672

b3

303
46

570
32

114

Notes

his mark™ pfsse re




ui- | Re-
v + o
et By O
®Cr Py lmage2
9667.906 84 3l. Fer
(Ce 11)
3668.217r 29. 4 llr?ﬁ:
1668.354r 5 1. 9|
1668, 460r } - 11. 2 L1
3668.497r 11. 2| Yo
1668.650¢ 35 | 18 2
3G68.770r 6 2.2
J568.801c | 47 | 20.6| Fer
3668.969r 65 23. 0| Ti1
3660.155r 78 35. 7 Fe1
30669.244r | 103 35.0 Ni1
3669.406r 40 18. ﬂi Vu
3660.526m | 120 | 40. 5| Fe1
3660.686r 52 18. 7 Feip
3669.839r 24 2.1 Mn 1
3670.032r 29. 4 Fer
] 143 (Co1)
3670.104r 24. 5 Fe1
3670.220r 4 5 1.6 Feirp
3670.310r 18 7.2
3670.431 120 40. 6 Nir
3670.542r 37 17. O Mn1
3670.650r 1.1 Sm 1?
3670.724r } " { 17. 7|
3670.817r 86 30.0 | Fe1—
Sm 1
3670.910r 13 4 9|
3671.000r 45 L6
3671.222r 8 3.1 Vi
Gd n
3671,276r 37 13. 9 Zr 11
3671.370r 3 1.1
3671,524r 43 15. 8 Fex
3671.682m 67 23. 8 Tit
3671.857r 2 0.8
3671.947r 10 3. 8
3672.124r 16 6. 0| Fer1
3672.316r 10 3. 8 Dy 1t
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Low | RMT
I's No. Wave-
_@r or Notes|| length
t. .
trial version, torey
3.24 568 3672.7128
3.04 182
3672.803r
3672.913r
0.41 9
3673.046r
3.52 4G
3673.087
3673.226r
3673.426r
2.59 220
0.02 18 3673.543r
2.99 437 3673.683r
0.17 2 3673.7T73r
2.52 116 3673.888
2.73 241 3674.062
2.99 436
3674.150
2.14 7
3674.316r
284 369
2.01 64 3674.413
2.05 435 | 3674.563r
1.61 47 3674.729r
3674.773r
0.17 4 “ 3674.923r
2.11 7 3674.999r
3675.119r
3675.18 a
2.48 133 3675.294r
0.10 11
36875.449r
3675.556r
3675.680r
1.35 70
0.08 2 3675.766r
0.71 45 3675.882r
3675.976r
3.26 570 3676.155r
0.05 14 3676.322m
3676.562r
3676.700c
3676.814r
0.59 3676.878

81

ui-

'&lmt

Width
AN

22

i
68

| o

. i

H

40

8. 5

2.5
11

42
25
2.5

1. &
18

6. 5
102

16

73

dE:_&d Solar
Width|Bpot| Identi-
AN _ﬁmﬁun
néve this n
8.3
2.2 Zr n?
24. 0 Fe1
L9 Cen
0 5
0.3
32. 7 Fe1—
17. 2 —CH
14. 9 E 3
3.4 Nd 11
10. 4 Fe1
19. 8 Fe n?p
22. 4 Fer
33.0 Fer
INi 1
I 33. 0 Ni1
3. Oy
20. 6 Fen
3.1
16. 6 Zr 11
[ 26. 8 Fe1
: Crix
4.1 Ir1?
0.8 Mg 17p
1.1
15. 6 Ca1
9. 5| Fe1l
0.9
14. 0 Vi
8. 0| Fel
07
6. 8 Fe 1?
2. 4
34. 7 Fe1
23. 2 Co1
2.2 Vi
8.2
25. 6l Fer

Low

EP

0.09
2.45
0.90

3.88
4.49

0.03
0.42

0.32
2.83
2.48
1.82
6.98

2.52
2.61

0.28
3.88

2.56
2.87
212

3.00

R

=

iy

=H

180

1,0
114

978
131

15
32

369

28

228
145
115

Notes



—

(2)

3676.962r
3677.095r
3677.172r
3677.318m
3677.462r
3677.514r
3677.628r
3677.605r
3677.855r
3677.909r

3678.100r
3678.234x
3678.355r
3678.455r
3678.582r
3678.728r
3678.869m

3679.002
3679.112r
J670.351

3679.539

3679.685r
3670.811r
3679.923m
3680.001r
3680.125r

3680.211r

3680.389r
3680.505r
3680.665r
3680.802m
3680.944r
a681.117r
3681.230m
S681.364r
3681.467r

29

43
22

o2

70
128
G

59
4. 5|

|

J. D

Ve

1.6

0.7
29. 2
29 4
26. 4
48. 9
34. 4

3R. 5
51. 8

12. 9f
23. 6|
2.8

22. 6|

11.0r

13. 9
13. 2

24. 7

140
88
3.9

b
© © =1 00 b S 00 b3

W
e

Fer
Fer
Fe1
Fe1
Crn
Cru

Fe1
|Cr 11

Cai1

Mn 11

Fe1
(Zr 11)

Fe1l

Fer
Fe1
Ti
Cr1
Fe1

Vi
Cri1

Fe1

Fer
Fe 1
Fe1
Nir
Fer1

Cou
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4.66

3.55
2.28
3.30
2.76
2.70
2.71

2.7
. |
2.52

2.56

e

1.58
2.54
0.00

2.07

{2.54
2.54

3.21

1.93
3.30

@E’gﬂ

773
125
666
201
12
12

12

131
101

124

228

393
490

&

114
48

8

Equi- | Re- Low
T | e o | B
A | AN fication | Rot.
i6h, t e this mark’
3681.653m T2 25.6 Fe1l 3.00
3681.884r 30 11.1 Fe1 3.69
3682.024r 15 B. 8 Mn 17 4,68
3682.173r 31.2 Fe1ip .94
3682.245r } - 45.6 Fex {:_::
3682.524r 47 16. 8
3682.670r 44 15. 8 Fe u1Tp—| 4.48
3682.884r 5 1. 8
3683.045r 29.2 Cor 2.08
3683.092 } - 37. 0| IFe 1— 0.05
Vi 0.27
3683.377r 4.5 1.9
3683.480r 10 3. 9] Pbh1 0.97
3688.623 | 52 | 185 Fer |{2:30
3683.756r 2 0. 8| Ferp 3.93
3683.882r 6.5 2.7
3683.968r 6.5 2.4
3684.123m | 129 43. 2 Fe1 2.73
3684.222r 8.5 41 Cr 11 4.94
3684.322r 10 3.8 Vit 2.05
3684 462r 11 4. 9} Co1x 2.08
3684.542r 38 14. 1 Fe1 a3.26
3684.720r 85 340
3684.862r 25 9. 5
3685.002r 30 15 DI
3685.196m | 275 84. 7 Tin ggi
3685.52Vr 56 20, 4 Cr1 2,54
3685.662r 11 4.1 Feip 2.61
3685.770r 15 5.7 —Nd 11
3685 888r 7.5 &7
A686.004 151 50. 0 Fe1 2.94
3686.108r 18 9.2
3686.188r 7 | a7 orr {533
30686.263m 8o 32.0 Fex 2.42
(V1) 1.38
3686.381r i { 2. 8
3686.472r 7.5 2.8 Cor 2.63

RMT

131

Een

130
671

996

292
145
114

14
14

44
231

44

131
70

134

Notes
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1 _Elﬂ- Re- | | Low Rlﬂ?[‘
?::E;tm- :5.1 : PM% E}@m ‘iﬂlt-: _ Notes
»Crested y |mage2PPDH trial v
;;5;.&?4! 22 8.7 Cru 4.78 118
j686.787r | 44 | 18.2 err ({538 1
“336.871r 13 . E]
55805.044r 0.5 03
2657.102m 73 33. 0| Fert 2.18 75
1687.2411 i4 | 14 0f Cr1 2.54 44
AO8T.334r 13 33. 1 I%ir:l_ gﬁig 4113
2(S7.466m | 564 | 182 {EEI; gfg 1?1
4087.551r 3.5 9.8 Cri 2.54 44
36857.660m oY 41. 7 Fer 2,73 291
3687.760r 2.5 1.6 Gdu | 0.35 20
3657.866r L6 7. 6 CH PB 1,0 3
3687.980r 1.H &7 Nbu? | 2.16
3688.071r 3z 13. 3 Vi 0.29 29
3688.178r | 47 | 19.0| Fe 1 3.30
3638.286r 2 0. 9| Mo 11 3.11 5
o | (1S
3688.478r 23. 8 Fer 3.25 669
3688.63 a 2.5 0.8
J688.680r 3.5 1. 4
3638.804r 72 24, 6
3688 .874r 27 14 @ Fer 3.45 179
3689.002r 52 18 2 Fer 2.43 178
3689.080r 40 19. & Fer
3689.206r 1 0.4
3689.320r 3.1 Ni1? 3.68 173
} 68 { Cri 2.54 48
3689.374r 26. 6 Feip 291
3680.460m | 158 | 510 Fer f1aos | 38
3689.630r 5 41 Cri? 3. 216
3689.700r 7.5 28
3689.880r 10. 0 Fe1 3.05 533
S689.914r } - { 21, 6 Tir 0.05 18
3690.066r 15 b. G Rumm— | 2.40 1
Fe1 2.69 231
3690.281r 39 14. 3 VI 0.26 29

Wave-

length

3620.459

2690.593r
3690.731m

3690.360r
3690.973r
3691.176r
3601.314
3691.395r
3691.535r
3601.686r
3691.816r
3691.963r
3692.113r
3092.226r
3692.360r
3692.440r
3692.570r
3662.650m

3692.816r
3692.886r
3693.032r
3693.120r

' 3693.246r

3693.366r
3693.478r
3693.666r

3693.783r

3603.940r

3604.027r
3604.199m
3694.436m
3694.654r
3694.817r
3694.904r
3695.0568

ﬁlscsh, toFemey

ui- | Re-
%iﬂ?ﬁ %’?ﬁ t Iﬁginﬂé-i-
Al AXN fieation
1S
63 21. 8| Fei
3.5 1.2
86 29. 5j {Eﬁ I: }
258 0.8
10 3. EI
85 30 Fe 1
50 18 4 Fe1
4 1, 6
4.8 L Ferp
2 0.8
0.5 0.3
3 L1 Fe u?
45 16
40 14. 9 Vi
6 2.2 Rh 1
2 0.8 01?
45 21 Zr 11?
47 16. 8 Fe1
( Mo 11)
11 41 Mn 1
0. Eai 0.3
86 20. 2 Ferl
35 17. 9 Co1
85 81
26 9.7 Corx
61 21.9 Cor
36 15. 0 Mn1
24 11. © Ferp
24 214 (E:l 11::}
272 90. 0| Fe1
67 25. 6| Ybn
35 14, ﬂr — i1
T | 05
24 0.2 Dyn
2 0.8 Ce 11
98 33. 5 Fe1

2.61

3.43

0.28
0.00
9.52
0.96

3.086
2.16

3.02
2.08

2.01
2.04
4.23

{309

0.11
0.00

3.04
0.00
1.44

0.10
0.20

3.05

RMT
No.

or
Vib.

497
570

229

707

a7

-

394

j—s

117

b En 53.

Notes




3695.207r
3695.342r

3695.521r

3605.6562r
3695.860r
36096.038r
3696.158r
3696.296r
3696.383r
3696.523r
3696.570r
3696.663r
3606.753r
3696.812r

3606.911r
3697.07 a
3697.15
3697.16 a
3697.261r
3697.433

36987.537

3697.747r
3697.871r
3608.017r

3698.167r

3608.327r
3698.477r
3698.609m
3698.604r
3698.804r
8699.017r
3699.144
3698.277r
3699.306r
3699.573r

19
70
13

26
69
1. 5
5 a

15. 5

19. 8|
16. 2|
140
3. 8
9 3
18 7
17. 6
15. 4
6.1
4.6
7.0

13. 9
1. 6
69. 0
0.9
2. 3
40. 0

30. 8
3.5
0. 4
14, 4

20. 3

0. 4
7.9
26. 7
6 8
0. 6|

24. 8
0.7
232

0.7

Fer
Crn

Ni1

(Zr o)
Fe1
Gd 1t
Nb 1?

Crn—
Fe1

dru

(Tir)

CN?
—CH
Fe1
CH

Corz
Fa1

Ferp
Ferp
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1.93
1.57
3.05
2.89
1.98

3.02

3.68

10.20

3.00
0.47

3.30
0.03
0.05

4.77
2.20

1.01
2.25

R 113
o
3.02
ro

2.87
3.02

3.093
3.02

434

172

389
()

670

118
75

Tl
222

0,0
1,0
491
1,0

145
490

006
436

10

11

3699.740r

3600.825¢r
3609.925r

3700.045r
3700.132r
3700.269r
3700.342r
3700.459r
3700.600r
3700.739r
3700.805r
3700.915r

3700.995r
3701.095m
3701.272r
3701.375r
3701.535r
3701.612r
3701.729r
3701.869r
3702.03Tm
3702.245r
3702.272r

3702.493

3702.645r
3702.825r

| 3702.961r
3703.00 2
3703.104r
3703 .231r
3703.448r

3703.546r
3703.501r
3703.696r
3703.829m

&4

186

11
5. 5
20

68

o

7

|

|

|

12. 0|
0. 5|

3.0
-
2.3
10. 5
1. 5|
10. 5
1. 9|
1, 6|

0. 8|

0. 8
59. 8|
4. 9|
3.5
2.2
1.1
7.8
0. 4
26. 2
16. 0
16. 0

27. 6

0.5
1. &

4 3
0.7
0.5
2.0
59

28. 6
22,7
28. 1
30. 2

Gd
HI 11

Fe1
Fennp
Ti1
Vo
Tm
v

Fe1

Fe 17

CN?
Rh1?

Yu
Fer

Tm 1x

Ni 1?
Mn 1
Cr u?
Fer
Co1

Fe1

CN—
Tbh u?

CN?

Feip

Fe1
Y1
Fe1

Fe1
(V11)

0.35
1.67

4.49

2.49
0.03

| 2.61

3.24

R 111
0.19

2.49
3.00

0.00

3.54
2.14
5.32
2.84
2.88
1.05

61
2.18

"R 111

R 110

3.37

f5re

0.30
2.04

2.86
1.56

131

102

116

138

168
360
145

46
75

0,0

|

704

201
292

29

369
15

11

11

11
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RMT
0.

Notes

3703.86
370394 a
3704.038r
3704.083r
3704.203r
3704.297r
3704.347r
3704.469m
3704.58 a
3704.704
3704.797r

3704.913r

3705.033r
3705.113r
3705.263r
3705.423r
3705.57Tm

3705.709

3705,830r
3705.937r
d706.037r

3706.220m
3706.337r
3706.483r
3706.563r
3706.697r
3706.77 a
3706.882r

3707.052m |

3707.176r

3707.329r
3707.465

3707.562

S3707.676r

|

|
|

5 o & 3B

mmqﬁm

562

14
6. &

70
9.5
1.5
1. 5|

10
1.5

12

121

10

»

12

180

105

76. 5
0.7
20. 5
26. 8
1.6
3. 9
15.7
35. 4
3.5
18. 0
.4

L. 4]

15. 3
3. 6|
6 8
10. 5|

48. 3

13. 6
10. 5

37.2
4. 9
0.7
0.7
4.2
0. 5|
51

41. 5|

4.7

27. 8|
26. 4

29.2

5. 5

Hyg

Fex
Corx
Fer
Tir
Fe1
Fer

Vi
Feip

CNT

Vi
Nir
Feip

Fer

Ferp

Ca 1
(Mn 1)

HSm
CN?

Fe1

Sm u?—

CHN

—Fer

Co1
|Fe 1

Tir—
Ferx

10.20

3.07
1.05

1.46
3.24
2.69

0.29
3.69

109
R 109

0.28
0.42
3.40

0.48
R 108

00
3.00

0.33
R 109

3.02

2.04
2.56

2.02
3.88

495
35

117

290

293
610

73

47
1,1

385
392

35
0,0

437

229

177
978

10

1

11

11

85

Solar
Identi-
fication

i- | Re-
Wave- valent | duced
length | Width (Width|Spot

ib. _ Ax | AMA
F tridl version, toreniove |

3 3707.826m| 88 | 30.2
3707.920m | 114 | 50. 5|
3708.085r 0 | 165
3708.188r 16 6.3
3708.315r 3 B
3708.435r 3 1.1
3708.611m| 53 | 218
3708.695r 3 1, 4
3708.825r 45 | 2L
3700.031r 60 | 40.0|
3709.151r 7.5 15 4|
3700.256m | 573 | 186
3709.401r 8 | 18.0
3709.587m| 55 | 83.2
3709.670m 56 26. 0
3709.828r 3.5 L6
3700.958m| 39 | 16.1
3710.075r 7.5 8.2
3710.165r 6 2.7
3710.2928 74 | 27.2
3710.448r 23 0.3
8710.638r 27 | 10.8
3710.741r 1.5 0.7
3710.881r 6 2. 8
3711.115r 7.5 32
3711.220m| 83 | 82.0
3711.301r 12 7.0|
3711.412m| 66 | 29.6
3711.535r 6.5 3.0
3711.665r 10 4.3
3711.784r 3.5 L6
3711.940r 24 10. 6
3711.97 | 333 | 108

Fer
Fe1

Fei1p

Bm 11
Feip

Fe1

—V 1t
Co1
Ferp

Fer1
ézr 1)
Ce 11)

—CN

Fe1

Fe1

Ce 11—
|TH =

Cr 1?

Sm 117
CN?

Vu
Fer
Feip
Fe1
Bm 11
Co1—
CN

CN
Y

Fe1
Fe i1

Low | RMT
EP No.
or or
Rot. Vib.
0.08 5
2.18 76
2.59 228
(.04 5
2.99 436
{2.45 178
2.9 225
.89 104
2.04 a8
3.04 390
0.91 21
0.80 45
0.52 40
R108| 0,0
2.99 435
2.56 225
0.12 40
1.05 83

4.45
0.18 K
0.18 19
R 106 3 i |
2.49 102
2.59 228
2.20 79
3.07 494
0.25 25
201 63
{R 107 t},ﬂ}
R 106 2,2
K 106 2.2
2.52 116
2.45 178
5.91 192
10.20 3

nis mark; phés

Notes

11

11

11

11

10
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II

Zﬁui— Re- Low | RMT i- | Re- Low | RMT
Fﬂva] t ¥ aﬁ duced Solar f EP No. o IWMH;]- ;; _dn]: ‘i{'ii"t!ng}: ks 1%"1% EP No. -
ang ‘W i or otes engt idt. idthlspot enti- or or otes
® tpn | i %ﬁc Pgtorrl’thd AN AMA fication Rot. Yib.
| 9 - Banx, - . p e
Cré&ted™y | mage2POIE e this mark; pféase re
3712.090r 19 B 3716.84 a CN R 108 L | 12
CN R 103 1.1} 11
3712.180r 11 4.9 Cor1 2,04 84 R 103 2,2
3712.304r 1.5 O 3716.9456r 2 0.8 CN? R 103 22|11
3712.400r 8.5 3 Fenip 2.28 15 3717.072r 3 E 2 Nb 1z 1.69
3712.527r 2 0. 9| V u? 2.76 1567 3717.187r 9.5 43 Feip 3.33 704
3712.717r 9 4. 2| Gd 11 0.38 20 3717.271r =28 1 Ti1 1.46 116
3712.787r 6 2. 6| 8m 1 0.25 25 4717.397Tm | 48 19. 9 Ti1 0.00 17
3712.898 } - { 20. 8| Cru 2.71 12 3717.587r 05 0.3
3712.943 30. 2 Cr 11 2.71 12 3717.673r 1 0.4
3713.100r 4 1. 6 3717.733r 7 3.2 Feip 3.88 a997
3713.207r 0.5 0.1 3717.836r 28 11. 6| Ferp 3.42 706
8713.340r 14 5.7 Ni1 1.95 74 3717.954r 8 3. 4
3713.554r 7.5 3.0 Lau 0.17 26 3718.152r a8 16. 5 Vi 1.68 21
3713.714r 22 8. El Ni1— 1.95 74 3718.228r 12 6. 5 CN R 104 0,0
TS 1 1.43 116
3718.321r 15 7.0 11
3713.834r 2.5 1. 0 CN R 106 0,0 | 11
3718.412m | 77 32. 0 Fer 2.76 202
3713.970r 2 0.8 Vi 0.07 11
37165.526r 4 2.8
3714.157r 0.5 0.3 Zr1 0.15 12
|| 3718.615r 10 5. 4 CN R 102 22 | 11
3714.220r 1.5 0.5
3718.706r 1 0. 5 CN R 102 29 | 11
3714.30 a 2 0.8 Yo 3.62 61
3718.839r 7 4.0 Zr 1o 0.36 g
3714.407T 3 1.3 Cri1? 3.89 269
3718.931r 22 17. 4 Mnb 1 4,26
3714.567r 2.5 1.1 ' Pd 1 1.25 3
3714.674r i 2.4 ‘l 3719.028r 8.5 56
3714.787r 28 11. 0| Zr 11 0.53 18 3719.192r 8 6. 7
3714 930r 1 0.5 3719.265r 3.5 3.9 Hfn 0.61 7
3716.040r 3 1.2 | 8719.458r 7 15.3 Ni 1 3.70
3715.180r 58 22,2 Cru 3.10 20 3719.543r 6.5 2.8
3715.397r ] . { 5. 4 Ti 1? 3710.656r i1 3. 6
3715.476r a4, -:]~ v | 1.57 15 3719.765r 1 08
3715.714r 7. 5|| 3.2 3719.947Tm | 1664 | 538 Fer 0.00 5
2715.799¢ 3.8 L& Ti 1 1.44 116 5720.165r 1.5 3.1 Fenp | 2.54 23
3715.916m a0 29. 4 Fe: 2.28 124 | 3720.260r 11 3. 6 Zrutp | 0.76 32
3716.05 a 6.5 28 CN R 105 0,0 | 11 103 0,0
S Rios| 00|11 [ 872040er | 10 | 212 CN {% 5| 2 }11
Tix .04 177
3716.154r 28 11. 5 + . |
103 0,0
3716,378r 2.2 Cem | o0.00 40 WEpase. | W | WD CN {& 101 29 |f11
(Gd 11) 0.03 2
3716.451m |} 166 56. 0 Fe 1 ﬁ# g{s}g 3720.564r 11 12.5
3718.538r 1.6 Cr1 3.80 260 3720.602r 4 4. 2
3716.690r 3.5 1.6 Fe1ip 2.99 434 3720.700r L5 12 CN R 101 1,1 | 11

80
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3720.907r
3721.030r
3721.071r
3721.185r

372L.277r

3721.399r
3721.500r
3721.636m

3721.930r
3721.94
3722.028m
3722.139r

3722.236r

3722.377c
3722.498r
3722.588r

3722.758r

3723.284r
3723.392r
3723.510r
3723.609r
3723.686r
3723.844r
3723.91%r
3724.082r
3724.258r
4724.385m
3724.574m

3724.T43r

3724.820r
3724.949r
4725.158m
3725.306r

3725.4968
3725.665r

110

(536)

36

e

694

9.5
10
47

41

8 R &

52
19

12
67

40. 0
a7. 6

25.1
32. 56
55, 8

39. 2
(176)
28. 8
42

28. 1

6. 4
54 8

14. 8

3.9
6.0
5. 4
20. 8
27
17. 6
81
17. 6
3. 0
44. 6
23.1

3. b

20, 2
.7
16. 6
4 6
24. 6

2.7

Fer

Fer

Fex
Fe 1

|Ti r
Fe1x

Fe1

Fer
VYV

Ferp

Nirx

Tiz
|Fer

Fer
(Sb 1

Cr 11
Ndn
Ti r?

Fenp
—Tin
Nirp
Fer
Tir

Nir

Eu 1

Fe 11
Fer
Ferp

3.02

-

2.48
3.04

3.02

1.57

2,28
1.58
3.94
2.28
1.50

gy

3.83
0.00
1.07
4.48
3.05
2.22

RMT
No.

r
!;ib.

491

75
705

131
388

13
437

201
15

127
490

18
17

707

144

T2

14
73
183
124
131

1,1
182

53
130
534

75

10

381

Wave-
length

3725.837r
3725.956 a
3726.023r
3726.085r
3726.23 a
3726.36 a
3726.48 a
3726.665r

3726.842r
3726.920r

3727.026r
3727.098m
3727.347r

3727.449r
3737.531r
3727.634m
3727.685r

3727.818m
3728.042r
3728.137r
3728.332r
3728.402r
3728.48 a
3728.671r
3728.862r

3728.954r

3729.072r

3720.18 a
3729.339r
3729.524r
3729.723r
3729.813m
3730.012r
3730.141r

Equi- | Re-
valent | duced
Width |[Width|Spot
AN ANSA
g V
2 4
b 2. 0
14 0. 4
3.6 13
0.5 02
0.7
2 0. Er
37 14. 5
9.5 5.6
202 70. 3
36 30. 8
118 55, 1
a4 37. 0
1 1.9
8.5 26. 8§
8632 | 205
14 112
25 73. B
40 20.
12 5.9
30 12. 6
6.5 2 4
b 2.3
78 26. 0
5.5 26
80 28 1
.5 27
3 2.4
10 4. 0
G 2.4
() 2.7
83 39.4
22 3.:i
1. Ei 0.

Solar
Identi-
fication

Cr 17
Ni1

Feip
Nb 1?

CN?T

—CN

| Fer
Ruil

Ferp
Fe1

Vu
{Cr 1)

Feip
Fe1

[Fe1p—
Zr o

Fei
Rur1
Nd
Vo
—Ce 11
Sm 11
Fer1

[Co 1—
Mn 1

Nir—
Fex

CK
Ferp
Zr o

Ti:
CNT

Low
EP
or

3.84
2.95

0.02

3,04
0.15

3.27
2.94

1.69
478

3.42
0.96

2.59
1,74

3.00
0.00

2.51
0.68
0.66
2.56

2.63
2.92

3.84
{R 99
R o6
R 99
3.05

0.47
0.00

EMT
No.
or
Yib.

433

1,1

385

668
387

21
117

705
21

112
386

116

i

Notes

11

}11

11




3730.590r
3730.756r
3730.808r
3730.950m
3731.159r
3731.261r

3751.381m
3731.621r
3731.727r
3731.814r
3731.930r
3732.085r
3732.142r
3732.214r
3732.406m

3732.634r

3732.752r
3732,.885r
3752.985r
3733.070r
- 3738.195r
3733.330m
3733.492r
3733.650r
8733.767r
3733.841r
3734.017r
3734.135r
3734.286r
373437
3734.465r

3734.5361

a8 | 217
118 | 41.8
102 | 37 0|

15 7.

23. 6
} - { 22. 6

87 33. 2

14 6. 4

31 13. 7

30 32.

12 58

8 4.0
.5 0.8
g2 | 10.2
54 | 24.0
3 L7
7 3.7
142 | 58.9
11 6. 4f
64 | 82.4
3.5 2.4
4 3.2

23 14. 9

75 | 66.2
228 | 107

77 | 62.7

10 | 11.0

5.5 6.2
2 2.8
1.5 25
17 18, 8
0 21. 7
(1014) |(323)
15. 3
] 13 {
36. 2

Fe1

Co1
(Fe1p)

Nii
Cri1
Fe:
Feip
Sm 11
Zr 11
Co 1)

Fe:

CN?
CN?

Cri

|Fe 1
Co1

YV
CN7?
CN7?

Ferp
Fer
Co1

Cr 1?

Co1
CN

13

Ru 11—
CN

—CN

3.05

1.88
3.00

R 96
0.27
0.00
2.61
3.69
0.10
1.74
2.04

2.61

4.27

b3
we

5

2.56
0.11
2.08

3.89

2.04
R 93
10.20

2.54
R 94

R o4

850
11
112
96

225

76
62

1,1
29

15

&

11

b

11
10

11
11

88

3734.664r
3734.874m
3785.118r
3735.244r
3735.334m
3785.444r
3735.551r
3735.700r

3735.898r
3735.964r
3736.044r

3736.201r
3736.476r
3736.592r
3736.712r
3736.816r
3736.917r
3737.032r
3737.141m
3737.299r
3737.576r

3737.758r
3737.884r
3737.986r
3738.069r
3738.139r
3738.312r
3738.363r
3738.510r
3738.631r
3738.758r
3738.998r
3730.118r
3739.228r
3739.325r
3730.529m

1 8. 8|
3027 | 945
6.5 42.
14 | 56
69 | 81 3|
§ | 11.4
6.0
15 | 10.6
27 | 21.4
22 | 18.0
35 39
1 1.2
6.5 7.8
11 | 17.7
12 | 20.2
39 | 95 9
200 | 261
10 | 67. 0|
1071 | 428
4.5 31.6
78 | 87.0
6 6. 1
0.5 0.5
1 11
55 39
5 3.3
41.4
} 136 { .
47 | 22.4
4 2.0|
6 2. 8
14 6.4
53 | 208
104 | 40.1
50 | 20.6
1z | 39.4

Fer
CN
Nd n?

Ti1?—
Feip

Co1
Sm X

CN
Y

CN

Ni 1
Can

Fe 1

Cr it —
CN

CNT?

Vi?
Nd 1
Zr 11
Fe1x
Cru
Fe 1 p?

2.54
R 96

2.42
2.08
0.28

R 92
2.52

R 93

0.42
5.15

0.05

4. 77
R 95

R O1

1.856

0.56
327
3.10
3.64

1.89

2.22
0.17
2.18
3.30

21

388
0,0

127

117
0,0

2,2

91

IV
609

018

75

74

Notes

11

11

11

11
11




—— =

tenseh1L

(&) Cr

3730.783
3739.044r 3
3740.064 65

40.245r
& } 142
3740.336r
3740 464r 4
3740.531r 1. 5
3740.72 a 2
3740.811r 0.1
3740.884r 0.5
3741.0658 93
3741.198r 3.5
3741.312r 18
3741.470r 56
3741.561 15
3741.645m | 133
3741.838r 5
3741.903r 85
3742.079r 20
G742 146r 66
3742 278r 6
3742.567r

} 137

3742.623r
J3742.80 a 0.5
3742 950 75
3743.129r 20
3743 218r 25
4743 .368m | 592
3743.485r 92
3743.585r 70
3743.779 47
3743 888 74
3743,997r 3. bl

|

|

24 1

31. 8|
12. 8
1.6

0.7
0.

o
0.1
32. 0|
1.5
5.0

20.7
8. 8
44, 6
2.1
3.2

10, 2
24. 6|
2.4
25. 9
36. 1
0.3
36. 4

13. 6

22. 2
193
101

43. 6|

24. 0|
32. 4

L. 9l

Fer

Fe1x
—CN

CN?—
CN?

Nb of

Fer
Fer
Ru1
Ferp
Fer

|Fe 1—
Cr1
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r EP

f.o0r

3.94

5%

3.25
R o

1.62

0.02
R 89

1.38
3.43
2.28
1.58

JER

.67

3

2.54
0.18
0.33

R 92

Low

RMT
No.

N

Notes

180

932a
707

667
1,1

17
2,2

¥l
701
15

0,0
0,0
225
978

389
387

704

11

1l

11
11

11

89

Wave-
length

frial veysidh, t

3744.110m
3744.162r
3744.372r
3744.493r
3744.550r
3744.756r
3744 817r
3745.048r
3746.137r
3745.220r
3745.349r
3745.475r
3745.574m
3745.600r
374583 a
3745.910m

3746.048r

3746.144r
3746 244r
3746.368r
3746.475r
3746.574r
3746.721r
3746.922r
3747.004r
3747.225

3747.348r
3747.552

3747.720r
3747.821r

3748.000r

ST48.088r

3748.271m
3748.405r

Equi- | Re-
valent | dueced
Width [Width|Spot
AN AAfA
Q‘T%mﬁzF_t
67. 0
} 176 {
1.7
1 0 5
w2
20
26, 2
3.5 L9
2. 5 1.3
(2. 5)| (1.3)
(2. 5)| (1.6)
(8) | (86
(68) | {72. 5)
9. 3| 449 6|
459
o |
66. 6|
12 a4. 0
540 301
14 26. 7
4 .2
20 14 4
0.5 0.5
72 36. 8|
46 32. 5
2.5 1. 8|
=
141
20. 5
2% | 13 9
6 3. 5|
44 222
2 1.5
4. 5 3. 51
50 44 3
10 | 290
497 | 228
2.5 128

Solar
Identi-
fication

Fer

Cri
Nir
CN?

CN?

Cor
Fe1l
Sm n?—
Yu

{%:ﬂ

Fe1
Feup
Cai
Fe1
Feip
—Cr1

——,
e Il

2.54
.84

0.92
0.09
0.00
1.55
0.12
1.76

E 88

{R 91

2.20
2.28
2.71
3.00
3.00
4.18

0.10

Fes 28Y

011

RMT
No.

or
Vib.

385

180

73
14

386

107
0,0
166

Notes

381




: w o] i Sol 2 | Nar
Wa N Ave- ent | duee ar 0.
Inn;tntt length Width |(Width{Spot| Identi- or or |Notes
. AN | AN fication | Rot. | Vib.
2
®Cr ag Sigh, tosremeve this mark*plesse rec
ST48.606r 19 29. 8 Fer 3.97 805 3752.688r b 2.1 Nd nn? 0.00 33
Fe 1 4,73 154
3752.860m a5 34. 6| Tix 0.05 17
37486051 8 14. 5} Cri 2.54 43
3752.992r 40 17. O}
IT48.677r 17 19 2 Crmn 2.70 11
3753.142m 60 23. 2 Fe1 2.40 177
3748.799r 0.5 1.2
37563.340r 56 20. 8 Car 2.52 27
3748.005r 15 | 24 0f Ferp |2 289
3753.5256r 85 16 Dﬁ“ — | 0,00
3748.966r 103 B2. 9 |Fe 1 2.94 386 C R 84 11| 11
Cri = 43 .
2.54 43 3753.620m | 132 45. 0 |Ferx 2.18 79
¥l X 0.02 17
3749.051r 48 a9, 1 Nir 0.00
3753.751r 12 b. 2 Dy n
3740.244r 46 103
3753.867r 4 1. 6
3749 365r 4 31. 2
3754.04 a 1.5 0.5 Fe 17
3740.495m | 1907 | 578 Fer 0.91 21
3754.123r 0.5 0.3
3749.620r 1.5 18 1
3754.235r 8.5 24 CN R 87 0,0 | 11
3749.740r 15 33. 4
3754.330r 18 6. 8 Cor 2,54 152
3749 850r 7.8 287
3754.5057 26. 6| Fe1 3.00 386
3740.938r 13 26. 9 Co1 2.04 95 120
3754.578r 16. 5 CriIr 3.10 20
3750.130r 1. & 3.2 ON R 89 00| 11
3764.726r 22 | Co1r
3750.15 (1388) |(430) H:LE 10.20 2| 10
3754.874r 5 1.9 Fe1p 3.69 949
3750.205r 3.5 53 CN R 89 0,0 | 11
3755.006r 3 1.1 Fe 11?
3750.304r 25 22. 4 Caix 2.52 ar
3755.134r 13 4 B —ON R 81 221 11
3750.505r 1.5 1.8
3755.280r 3.5 1.2 Smun— | 0.33 34
3750.678m 27 18 7 Fetl 2.61 225 CN R 81 221 11
3750.773r B 5 6. 4 Mn 1 2.094 24 !] 3755.452r 44 16. 1 Cor 2.08 96
3750.872 26 15. 7 Vo 1.68 21 3755.573r 15 53 Fe1r 4,74 154
oo I N B & o 3755422c | 1.8 0.5 ve |38 | 1%
3751.090m a2 17. 9 Fer 2.20 T4
Fe1r 3.30 BOT 3755.823r B 0.7 Cri 2.71 T2
3751.224r 15 80 Yn 100 3755.939r 0.2 0.1
3751.440r 25 1.3 3756.072m G5 24, 31 Fe1 2.18 T4
3751.592 42 20. 0 Zrn 0.87 71 S756.204r 6.5 2.4 CN R 86 0,0 | 11
4751.659r 10 5.3 Cor— 2.08 08 3756.339r G 2: 1 CN R &6 0,0 | 11
CN R 85 1,1 | 11
3756.45 a 1 0. 4 Sm 117 0.43 44
37H1.824 50 227 Fe1 2.69 287
3756.564r 4. 5| 1. & N R 80 22111
3751.012r 4 5 2.3
3756.650r 7.3 P A CN R 80 22| 11
a752.191r 6 | CN R 88 0,0 | 11
3756.041m a6 34. B Fe1 3.97 805
3752.265r 568 27 CN R 88 0,0 | 11
3 i 3757.072r 2 0.9 LN
.04
37624188 | 78 | 30.0 Fer {3.{}4 392 3757.165 32 | 13.5 Cr 1 2,54 43
3752.506r 12 6.0 Nd 11— 3757.304r 14 88
Os 1 0.34 2
a767.368r 16 o 2 Dy 11 0.10




3757.810r
3757.950r
3758.033r
3758.120r
3758.245m

3758.316r

3758.437r
3758.596r
3768.723r
3758.827r
3758.956r

3759.078r
3759.1567r
3759.299m
3759.473r
3759.585r
3756.639r
3759.800r
3759.892r
3760.055m
3760.224r
3760.32 a
3760.392r

3760.5378
3760.705r

3760.80 a
3760.931r
3761.067r
3761.320m
3761.429r
3761.5566r
3761.690

3761.874m

14
13

1647

15
10
8. 5

4. 5

334

100

12

14
416

o |

12

78

17. 3
37. 2
34. 8
9.6
497

24. bl

38. 6
14. 9
3. B
0.7
3.1

19. 9
21. 0
115
12. 8}
13. 8
23
1.5
3. 2
35. 0]
8.6
1.3
8.2

32. 8

1.1

50
18. 5|
61. nl
37. 2

5.2
20, 2

26. 2|

Crix
Ferp
Fe1

CN

Cri1

Nd u?—
Sm 11

La 1x
Fer
Tix
Fen
Fe1
Co 1

CN
Fe1
Vi
CN

CN—
Co1

Fer
Sm 11

CN7?
CN

Fer
Ti 1t
Fe 1
CN

Cru
Ti 1t
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2.04
3.42
0.96

R 85
RO

0.94

0.24
3.63
0.61
4,74
.43
2.54

R 78
2.40
1.69
R B4

R 84
1.74

2.22

0.18
0.564

R 80
3.37
0.57
2.59
R 77
2.70

2.50

704
21

0,0
2,2

12

13
855
13
154
701
131

2,2
177

21
0,0

0,0
40

76

18
51

1,1

13
227
2,2
11
107

}11

11

11
i1

11

11

a1

3762.210r
3762.309r
3762 35661
3762.477r
3762.618

3762.757r
3762.870r

3763.005m
3763.17or
3763.288r
3763.376r
3763.476r
3763.571r
3763.803m
3763.979r
3764.113r
3764.221r
3764.284r
3764.384r

3764.500r
3704.650r
3764.840r
3764.922r
3765.057r
4765.16 a
37656.304r
3765.561m
3765.710r
3765.88 a
3766.094m
3766.240r
3766.323r

3766.457r

3766.666m
3766.820m

valent, |dnoed
Widht.h Tﬂ:h Spot
" .
58 19. 8
15. 2
4 1, 5|
34 12. 5
8 3. 2
16 6. 4
53 21. 2
9 4. 8]
45 29
6.5 49
14 14. 9|
24 33. 1
820 | 256
16 33.8
27 30. 2
39 24 2
7.5 5 4
28 14 4
10 47
5 2.1
5 1. 9
3 1.1
4 1. 6]
0.5 0.1
32 12.
174 56.
68 27.
1.5 0.8
56 21. 5j
25 10. 6
16 6. 9|
9.5 4. 6|
78 36. 1
39 25. 8

Solar
Identi-
fieation

Fer
CN
CN

Ni1
CN

CN—
Fe 11

CN
CN
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3815.080r 4 1.8 CN 3818.749r | 16 6. 3|
3815.210r 13 8 9 !&y — 3818.890r 3.5 1.8
3810.063m | 49 | 10. 6|
3815.328m | 27 | 217 (V1) 2.90 166
3810.208 15, 4|
3815.437Tm 51 40. 9| Cri 2.71 71 68
3810.273 17. 8|
3815.817r 38 58 T
3810.381 14 8, 4|
3815.851m | 1272 | 850 Feil 1.48 45
3810.404m | 83 | 38 2
3816.110r 27 48. 8 CN
- " 3819.573 53 | 44.7
g == ool |l ss10.707 o | o
53 ; 19.797r .4
ON {R 46 1,1} 11
_ 3810.001r 7.8 11.2
3816.345m | 100 53. 3 |Fe1 2.20 73
Co1 1.06 62 3819.961r | 21 | 27§
3816.468m| 68 | 318 Co1 1.96 62
3820.056r | 27 | 416
3816.636 17 8. 7 CN R 33 33 | 1
3820.196r | 18 | 48.7
3816.7456m 47 19. 6} Mn 1 2.16 6
3820.303¢ 2.5 19.6
3816.856r 0. 5| Co1 2.14 86
3820.436m | 1712 | 518
3816.922m 80 28 8 Fer 3.04 387
3820.561r 5.5 41.1
3816.972r 3.1 CON R 39 22 | 11
3820.666r | 23 | 60.7
3817.056¢ 17 7.3 CN R 39 2.2 | 11
3817.148r 9.5| 3.7 CN 3820.748r | 13 | 34.6
3817.25 a 1 0. 4 Fe 17 3820,800r 32, 4
3817.382m | 34 | 12.8 —CN 41
3820.877r 32, 4|
3817.459 18 8.0 —W1 0.37
3820.990r 7 9.2
3817.583r | (12,0 Zr 11 0.53 IR .
3821.1878 | 03 | 49.1
3817.647m 29. 2 Ti 1 2.10 189
[Fer— | 3.33 701 3821.404 14 7.3
165 | R 52 0,0
CN {R 39 3.3 }” 3821.586 11 5. 1
R 52 0,0
3817.784 | | 10,6 CN 0 11
R 32 3,3 } 3821.728m 52 32. 9|
3817.843m | 40 | 16.0 Vi 0.07 10 ||
ON R 45 11| 1 3821 840m | 130 | 45.2
Gr: 54 40
3821.037r | 64 | 282
3817.047r 13 4.7 Co1 2.54 131
3822.017r | 69 | 36.6
3818.083r 12 4 4 CN
3822.110r 15 63
3818.195r 5.2 ON R 38 22 | 11
75 3822.264 17. 8|
3818.243m 23. 3 V1 0.00 9 86
3822.328 17. 0|
3818345m| 55 | 22.3 Yo 0.13
v 3822.418r | 17 6. 8
5 40
3818.475m| 38 | 13.9| Cr1 {2_54 40 3892.52 a 4 1.4
3818.620m| 60 | 21.7 Fe 1 || 3822 648 18 6.3
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3826.207r 18 37. 9 Sm 11
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3,3 | 11
9.9 3826.313r 12 16.2 CN
e }11
28 3826.418m| 25 16. 2 Cr1
2 | 3826.500r 1 0. 8| CN
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. 3827.486r 8 .8 Zr nn?
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3846.531r | 30 | 120 CN 3840.077m | 608 | 181 Fe 1 1.01 20
3846.642r - on 31 g:g }11 3850.165m| 59 | 27.8 CN R 28 0,0 | 11
104 " 3850.303m | 10 8. 5| CN P12 3.3 | 11
3846.670r 26. 0 CN R 31 0,0 | 11 o o
3846.800m | 160 | 49,4 Po 1 3.95 664 3850.402 20 | 99 CN {% 48 44 }”'
" Vi 1.40 11
3846,950m 39, 5 Fe1 2.43 176
110 3850.402r | 65 | 26. 0l Fer
3846.086r 9. 6| CN— | R20 11| 12
Zr 1 0.07 10 ags0.566r | 15 | 112
3847.126r | 16 7. 0| g ég 3‘3
3847.339 53 | 17 6l Vi 0.02 7 ;
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|
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agq7.065r | 18 | 12.2 CN {R » o }11 ——— 65 23
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3851.500r | 13 6 1 CN
3848.114r | 16 6.2 CN R7 22 | 11 Fe 1
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3848.207m| 902 | 20.4 Fer 2.61 294 | 3851.756 14 5. 4 Ndm | 0.18 35
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3848.706r | 17 | 6.5 ox [{p¥ | 3i[u Rg6 | o0
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3848.84Tm | 70 24, 6| ON R 18 1,1 | 11 P Head| 4,4
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4 44 { I P 20 33
3840.266r | 14 5 o ON
Zr 1 0.00 6 3852.012 25 8. 3 CN Ps1?| 33|11
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3857.000r 8 3. 5| CN
38567.080r 10 4. O CN
3857.154m H4 18, 9| CN
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3857 .445r 23 8, 0| CN
3B857.66Tm | 149 46, 4 Cri—
CN
3857.819 } i { 10, 9 CN
|| 3857.802m 16, 6 CN
3858.011r 18 10. 0 CN?
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} 55 e1p
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