Table 4. Ionization thresholds and strongest lines of atoms and ions

The strongest resonance line Species Z N Configuration E, eV λ, Å gi gk fik P

Hi 1 1 1s(2S_{1/2}) 13.599 1215.6701 2 6 0.416 14.70

Hei 2 2 1s^2(1S0) 24.588 584.3340 1 3 0.285 13.21 Heii 2 1 1s(2S_{1/2}) 54.418 303.7822 2 6 0.416 13.09

Lii 3 3 1s^22s(2S_{1/2}) 5.392 6709.613 2 4 0.499 6.83 Liii 3 2 1s^2(1S0) 75.641 199.282 1 3 0.462 5.27 Liiii 3 1 1s(2S_{1/2}) 122.455 134.998 2 6 0.416 5.06

Bei 4 4 1s^22s^2(1S0) 9.323 2349.329 1 3 1.39 4.93 Beii 4 3 1s^22s(2S_{1/2}) 18.211 3131.327 2 4 0.333 4.44 Beiii 4 2 1s^2(1S0) 153.896 100.2552 1 3 0.555 3.17 Beiv 4 1 1s(2S_{1/2}) 217.720 75.928 2 6 0.416 2.92

Bi 5 5 1s^22s^22p(2Pffi_{1/2}) 8.298 1378.875 2 2 0.390 5.61 Bii 5 4 1s^22s^2(1S0) 25.155 1362.461 1 3 1.01 6.02 Biii 5 3 1s^22s(2S_{1/2}) 37.931 2066.436 2 4 0.243 5.58 Biv 5 2 1s^2(1S0) 259.377 60.3144 1 3 0.611 4.45 Bv 5 1 1s(2S_{1/2}) 340.229 48.588 2 6 0.416 4.19

Ci 6 6 1s^22s^22p^2(3P0) 11.260 1656.9283 1 3 0.148 10.95 Cii 6 5 1s^22s^22p(2Pffi_{1/2}) 24.384 903.9616 2 2 0.336 11.04 Ciii 6 4 1s^22s^2(1S0) 47.888 977.020 1 3 0.767 11.43 Civ 6 3 1s^22s(2S_{1/2}) 64.494 1548.195 2 4 0.190 11.03 Cv 6 2 1s^2(1S0) 392.090 40.2680 1 3 0.648 9.98 Cvi 6 1 1s(2S_{1/2}) 489.997 33.736 2 6 0.416 9.71

Ni 7 7 1s^22s^22p^3(4Sffi_{3/2}) 14.534 1199.5496 4 6 0.163 10.34 Nii 7 6 1s^22s^22p^2(3P0) 29.602 533.5099 1 3 0.299 10.25 Niii 7 5 1s^22s^22p(2Pffi_{1/2}) 47.450 685.513 2 2 0.268 10.31 Niv 7 4 1s^22s^2(1S0) 77.474 765.148 1 3 0.616 10.72 Nv 7 3 1s^22s(2S_{1/2}) 97.891 1238.821 2 4 0.157 10.34 Nvi 7 2 1s^2(1S0) 552.074 28.787 1 3 0.675 9.34 Nvii 7 1 1s(2S_{1/2}) 667.051 24.781 2 6 0.416 9.06

Oi 8 8 1s^22s^22p^4(3P2) 13.618 1302.1685 5 3 0.0504 10.75 Oii 8 7 1s^22s^22p^3(4Sffi_{3/2}) 35.118 834.4655 4 6 0.132 10.97 Oiii 8 6 1s^22s^22p^2(3P0) 54.936 305.596 1 3 0.470 11.09 Oiv 8 5 1s^22s^22p(2Pffi_{1/2}) 77.414 554.075 2 2 0.224 11.02 Ov 8 4 1s^22s^2(1S0) 113.900 629.730 1 3 0.515 11.44 Ovi 8 3 1s^22s(2S_{1/2}) 138.121 1031.9261 2 4 0.133 11.07 Ovii 8 2 1s^2(1S0) 739.338 21.6020 1 3 0.696 10.11 Oviii 8 1 1s(2S_{1/2}) 871.417 18.969 2 6 0.416 9.83

Fi 9 9 1s^22s^22p^5(2Pffi_{3/2}) 17.423 954.826 4 4 0.0789 6.36 Fii 9 8 1s^22s^22p^4(3P2) 34.971 606.804 5 5 0.132 6.38 Fiii 9 7 1s^22s^22p^3(4Sffi_{3/2}) 62.709 255.863 4 6 0.338 6.42 Fiv 9 6 1s^22s^22p^2(3P0) 87.141 201.011 1 3 0.589 6.55 Fv 9 5 1s^22s^22p(2Pffi_{1/2}) 114.24 165.983 2 4 0.544 6.44 Fvi 9 4 1s^22s^2(1S0) 157.166 535.207 1 3 0.443 6.85 Fvii 9 3 1s^22s(2S_{1/2}) 185.188 883.110 2 4 0.115 6.49 Fviii 9 2 1s^2(1S0) 953.915 16.807 1 3 0.711 5.56 Fix 9 1 1s(2S_{1/2}) 1103.126 14.984 2 6 0.416 5.27

Table 4. Ionization thresholds and strongest lines of atoms and ions

The strongest resonance line Species Z N Configuration E, eV λ, Å gi gk fik P

Nei 10 10 1s^22s^22p^6(1S0) 21.565 735.8962 1 3 0.149 10.13 Neii 10 9 1s^22s^22p^5(2Pffi_{3/2}) 40.964 446.2556 4 4 0.0974 9.73 Neiii 10 8 1s^22s^22p^4(3P2) 63.46 489.505 5 5 0.131 9.90 Neiv 10 7 1s^22s^22p^3(4Sffi_{3/2}) 97.12 172.62 4 6 0.463 9.99 Nev 10 6 1s^22s^22p^2(3P0) 126.22 143.22 1 3 0.673 10.07 Nevi 10 5 1s^22s^22p(2Pffi_{1/2}) 157.93 122.49 2 4 0.572 9.94 Nevii 10 4 1s^22s^2(1S0) 207.28 465.221 1 3 0.389 10.35 Neviii 10 3 1s^22s(2S_{1/2}) 239.10 770.409 2 4 0.103 9.99 Neix 10 2 1s^2(1S0) 1195.83 13.447 1 3 0.724 9.08 Nex 10 1 1s(2S_{1/2}) 1362.2 12.134 2 6 0.416 8.79

Nai 11 11 1s^22s^22p^63s(2S_{1/2}) 5.139 5891.5833 2 4 0.670 9.91 Naii 11 10 1s^22s^22p^6(1S0) 47.287 372.075 1 3 0.212 8.21 Naiii 11 9 1s^22s^22p^5(2Pffi_{3/2}) 71.620 215.340 4 6 0.207 7.96 Naiv 11 8 1s^22s^22p^4(3P2) 98.92 410.3715 5 5 0.126 8.02 Nav 11 7 1s^22s^22p^3(4Sffi_{3/2}) 138.39 125.286 4 6 0.557 8.15 Navi 11 6 1s^22s^22p^2(3P0) 172.15 107.553 1 3 0.736 8.21 Navii 11 5 1s^22s^22p(2Pffi_{1/2}) 208.48 94.288 2 4 0.592 8.06 Naviii 11 4 1s^22s^2(1S0) 264.19 411.145 1 3 0.348 8.47 Naix 11 3 1s^22s(2S_{1/2}) 299.88 681.72 2 4 0.0924 8.11 Nax 11 2 1s^2(1S0) 1465.13 11.0027 1 3 0.734 7.22 Naxi 11 1 1s(2S_{1/2}) 1648.71 10.025 2 6 0.416 6.93

Mgi 12 12 1s^22s^22p^63s^2(1S0) 7.646 2852.9642 1 3 1.73 11.27 Mgii 12 11 1s^22s^22p^63s(2S_{1/2}) 15.035 2796.352 2 4 0.629 10.83 Mgiii 12 10 1s^22s^22p^6(1S0) 80.144 186.5149 1 3 0.474 9.53 Mgiv 12 9 1s^22s^22p^5(2Pffi_{3/2}) 109.25 146.954 4 6 0.295 9.22 Mgv 12 8 1s^22s^22p^4(3P2) 141.27 353.091 5 5 0.118 9.20 Mgvi 12 7 1s^22s^22p^3(4Sffi_{3/2}) 186.51 95.483 4 6 0.629 9.36 Mgvii 12 6 1s^22s^22p^2(3P0) 224.95 83.910 1 3 0.778 9.39 Mgviii 12 5 1s^22s^22p(2Pffi_{1/2}) 265.96 74.858 2 4 0.607 9.24 Mgix 12 4 1s^22s^2(1S0) 328.24 368.071 1 3 0.314 9.64 Mgx 12 3 1s^22s(2S_{1/2}) 367.54 609.79 2 4 0.0842 9.29 Mgxi 12 2 1s^2(1S0) 1761.85 9.1685 1 3 0.742 8.41 Mgxii 12 1 1s(2S_{1/2}) 1962.68 8.421 2 6 0.416 8.12

Ali 13 13 1s^22s^22p^63s^23p(2Pffi_{1/2}) 5.986 1765.632 2 2 0.531 9.45 Alii 13 12 1s^22s^22p^63s^2(1S0) 18.829 1670.7874 1 3 1.81 9.96 Aliii 13 11 1s^22s^22p^63s(2S_{1/2}) 28.448 1854.7164 2 4 0.575 9.51 Aliv 13 10 1s^22s^22p^6(1S0) 119.99 129.730 1 3 0.778 8.48 Alv 13 9 1s^22s^22p^5(2Pffi_{3/2}) 153.826 107.948 4 6 0.352 8.06 Alvi 13 8 1s^22s^22p^4(3P2) 190.48 309.597 5 5 0.112 8.02 Alvii 13 7 1s^22s^22p^3(4Sffi_{3/2}) 241.44 75.367 4 6 0.719 8.21 Alviii 13 6 1s^22s^22p^2(3P0) 284.60 67.360 1 3 0.812 8.22 Alix 13 5 1s^22s^22p(2Pffi_{1/2}) 330.11 60.896 2 4 0.619 8.06 Alx 13 4 1s^22s^2(1S0) 399.37 332.783 1 3 0.287 8.46 Alxi 13 3 1s^22s(2S_{1/2}) 442.08 550.03 2 4 0.0773 8.11 Alxii 13 2 1s^2(1S0) 2086.04 7.7571 1 3 0.750 7.24 Alxiii 13 1 1s(2S_{1/2}) 2304.16 7.173 2 6 0.416 6.95

Sii 14 14 1s^22s^22p^63s^23p^2(3P0) 8.152 2515.0725 1 3 0.236 10.32 Siii 14 13 1s^22s^22p^63s^23p(2Pffi_{1/2}) 16.346 1260.4221 2 4 1.18 10.72 Siiii 14 12 1s^22s^22p^63s^2(1S0) 33.493 1206.500 1 3 1.68 10.86

Table 4. Ionization thresholds and strongest lines of atoms and ions

The strongest resonance line Species Z N Configuration E, eV λ, Å gi gk fik P

Siiv 14 11 1s^22s^22p^63s(2S_{1/2}) 45.142 1393.755 2 4 0.524 10.41 Siv 14 10 1s^22s^22p^6(1S0) 166.77 96.442 1 3 1.08 9.57 Sivi 14 9 1s^22s^22p^5(2Pffi_{3/2}) 205.06 83.128 4 6 0.381 9.05 Sivii 14 8 1s^22s^22p^4(3P2) 246.53 275.352 5 5 0.106 9.01 Siviii 14 7 1s^22s^22p^3(4Sffi_{3/2}) 303.18 61.070 4 6 0.764 9.22 Siix 14 6 1s^22s^22p^2(3P0) 351.11 55.305 1 3 0.840 9.22 Six 14 5 1s^22s^22p(2Pffi_{1/2}) 401.38 50.524 2 4 0.628 9.05 Sixi 14 4 1s^22s^2(1S0) 476.08 303.318 1 3 0.265 9.45 Sixii 14 3 1s^22s(2S_{1/2}) 523.52 499.40 2 4 0.0719 9.11 Sixiii 14 2 1s^2(1S0) 2437.74 6.6477 1 3 0.757 8.25 Sixiv 14 1 1s(2S_{1/2}) 2673.20 6.182 2 6 0.416 7.96

Pi 15 15 1s^22s^22p^63s^23p^3(4Sffi_{3/2}) 10.49 1774.9487 4 6 0.154 8.01 Pii 15 14 1s^22s^22p^63s^23p^2(3P0) 19.73 963.801 1 3 1.46 8.72 Piii 15 13 1s^22s^22p^63s^23p(2Pffi_{1/2}) 30.204 917.118 2 2 0.405 8.14 Piv 15 12 1s^22s^22p^63s^2(1S0) 51.444 950.657 1 3 1.16 8.61 Pv 15 11 1s^22s^22p^63s(2S_{1/2}) 65.026 1117.977 2 4 0.473 8.29 Pvi 15 10 1s^22s^22p^6(1S0) 220.434 74.951 1 3 1.2 7.52 Pvii 15 9 1s^22s^22p^5(2Pffi_{3/2}) 263.23 219.91 4 2 0.106 6.94 Pviii 15 8 1s^22s^22p^4(3P2) 309.42 247.65 5 5 0.129 7.07 Pix 15 7 1s^22s^22p^3(4Sffi_{3/2}) 371.74 289.49 4 6 0.101 7.04 Px 15 6 1s^22s^22p^2(3P0) 424.51 309.20 1 3 0.089 7.01 Pxi 15 5 1s^22s^22p(2Pffi_{1/2}) 479.59 315.65 2 4 0.0731 6.93 Pxii 15 4 1s^22s^2(1S0) 560.43 278.26 1 3 0.251 7.41 Pxiii 15 3 1s^22s(2S_{1/2}) 611.9 455.67 2 4 0.068 7.06 Pxiv 15 2 1s^2(1S0) 2817.02 4.918 1 3 0.749 6.14 Pxv 15 1 1s(2S_{1/2}) 3069.86 5.383 2 6 0.416 5.92

Si 16 16 1s^22s^22p^63s^23p^4(3P2) 10.360 1425.0299 5 7 0.121 9.51 Sii 16 15 1s^22s^22p^63s^23p^3(4Sffi_{3/2}) 23.33 765.693 4 6 1.19 10.23 Siii 16 14 1s^22s^22p^63s^23p^2(3P0) 34.83 677.746 1 3 1.64 10.32 Siv 16 13 1s^22s^22p^63s^23p(2Pffi_{1/2}) 47.305 657.34 2 4 1.18 10.16 Sv 16 12 1s^22s^22p^63s^2(1S0) [72.68] 786.48 1 3 1.42 10.32 Svi 16 11 1s^22s^22p^63s(2S_{1/2}) 88.054 933.378 2 4 0.445 9.89 Svii 16 10 1s^22s^22p^6(1S0) 280.94 60.161 1 3 1.60 9.25 Sviii 16 9 1s^22s^22p^5(2Pffi_{3/2}) 328.24 52.756 4 6 0.496 8.69 Six 16 8 1s^22s^22p^4(3P2) 379.11 224.77 5 5 0.0949 8.60 Sx 16 7 1s^22s^22p^3(4Sffi_{3/2}) 447.10 42.543 4 6 0.827 8.82 Sxi 16 6 1s^22s^22p^2(3P0) 504.79 39.025 1 3 0.885 8.81 Sxii 16 5 1s^22s^22p(2Pffi_{1/2}) 564.67 36.398 2 4 0.643 8.64 Sxiii 16 4 1s^22s^2(1S0) 651.65 256.66 1 3 0.230 9.04 Sxiv 16 3 1s^22s(2S_{1/2}) 707.16 417.61 2 4 0.0639 8.70 Sxv 16 2 1s^2(1S0) 3223.92 5.0385 1 3 0.768 7.86 Sxvi 16 1 1s(2S_{1/2}) 3494.21 4.729 2 6 0.416 7.56

Cli 17 17 1s^22s^22p^63s^23p^5(2Pffi_{3/2}) 12.968 1347.2396 4 4 0.119 7.47 Clii 17 16 1s^22s^22p^63s^23p^4(3P2) 23.814 1071.0358 5 5 0.015 6.48 Cliii 17 15 1s^22s^22p^63s^23p^3(4Sffi_{3/2}) 39.61 1015.0249 4 6 0.0213 6.60 Cliv 17 14 1s^22s^22p^63s^23p^2(3P0) 53.466 973.1877 1 3 0.0444 6.91 Clv 17 13 1s^22s^22p^63s^23p(2Pffi_{1/2}) 67.8 883.125 2 4 0.53 7.94 Clvi 17 12 1s^22s^22p^63s^2(1S0) [97.03] 671.3580 1 3 1.28 8.20 Clvii 17 11 1s^22s^22p^63s(2S_{1/2}) 114.197 800.641 2 4 0.418 7.79 Clviii 17 10 1s^22s^22p^6(1S0) 348.29 50.074 1 3 1.6 7.17

Table 4. Ionization thresholds and strongest lines of atoms and ions

The strongest resonance line Species Z N Configuration E, eV λ, Å gi gk fik P

Clix 17 9 1s^22s^22p^5(2Pffi_{3/2}) 400.06 180.71 4 2 0.0914 6.49 Clx 17 8 1s^22s^22p^4(3P2) 455.63 205.40 5 5 0.112 6.63 Clxi 17 7 1s^22s^22p^3(4Sffi_{3/2}) 529.28 242.76 4 6 0.0878 6.60 Clxii 17 6 1s^22s^22p^2(3P0) 591.99 257.43 1 3 0.0848 6.61 Clxiii 17 5 1s^22s^22p(2Pffi_{1/2}) 656.71 264.78 2 4 0.067 6.52 Clxiv 17 4 1s^22s^2(1S0) 749.76 237.70 1 3 0.221 6.99 Clxv 17 3 1s^22s(2S_{1/2}) 809.41 383.96 2 4 0.0609 6.64 Clxvi 17 2 1s^2(1S0) 3658.51 4.4442 1 3 0.751 5.79 Clxvii 17 1 1s(2S_{1/2}) 3946.32 4.187 2 6 0.416 5.51

Ari 18 18 1s^22s^22p^63s^23p^6(1S0) 15.760 1048.2199 1 3 0.244 8.97 Arii 18 17 1s^22s^22p^63s^23p^5(2Pffi_{3/2}) 27.630 580.2631 4 6 0.493 9.02 Ariii 18 16 1s^22s^22p^63s^23p^4(3P2) 40.74 476.436 5 7 1.50 9.41 Ariv 18 15 1s^22s^22p^63s^23p^3(4Sffi_{3/2}) 59.81 452.91 4 6 1.56 9.41 Arv 18 14 1s^22s^22p^63s^23p^2(3P0) 75.02 445.997 1 3 1.40 9.35 Arvi 18 13 1s^22s^22p^63s^23p(2Pffi_{1/2}) 91.010 457.48 2 4 0.942 9.19 Arvii 18 12 1s^22s^22p^63s^2(1S0) 124.324 585.75 1 3 1.24 9.42 Arviii 18 11 1s^22s^22p^63s(2S_{1/2}) 143.458 700.245 2 4 0.385 8.99 Arix 18 10 1s^22s^22p^6(1S0) 422.45 41.48 1 3 2.01 8.48 Arx 18 9 1s^22s^22p^5(2Pffi_{3/2}) 478.69 37.43 4 6 0.652 7.95 Arxi 18 8 1s^22s^22p^4(3P2) 538.96 188.82 5 5 0.0868 7.77 Arxii 18 7 1s^22s^22p^3(4Sffi_{3/2}) 618.26 31.388 4 6 0.868 8.00 Arxiii 18 6 1s^22s^22p^2(3P0) 686.11 [29.4] 1 3 0.906 7.99 Arxiv 18 5 1s^22s^22p(2Pffi_{1/2}) 755.75 27.47 2 4 0.654 7.81 Arxv 18 4 1s^22s^2(1S0) 854.78 221.15 1 3 0.205 8.22 Arxvi 18 3 1s^22s(2S_{1/2}) [918.04] 353.92 2 4 0.0579 7.87 Arxvii 18 2 1s^2(1S0) 4120.87 3.9488 1 3 0.775 7.05 Arxviii 18 1 1s(2S_{1/2}) 4426.24 3.733 2 6 0.416 6.75

Ki 19 19 ..2s^22p^63s^23p^64s(2S_{1/2}) 4.34069 7667.021 2 4 0.682 8.85 Kii 19 18 1s^22s^22p^63s^23p^6(1S0) 31.63 607.931 1 3 0.00022 4.25 Kiii 19 17 1s^22s^22p^63s^23p^5(2Pffi_{3/2}) 45.806 765.644 4 2 0.22 7.36 Kiv 19 16 1s^22s^22p^63s^23p^4(3P2) 60.91 745.258 5 5 0.53 7.73 Kv 19 15 1s^22s^22p^63s^23p^3(4Sffi_{3/2}) [82.66] 731.869 4 6 0.48 7.68 Kvi 19 14 1s^22s^22p^63s^23p^2(3P0) 99.4 710.526 1 3 0.47 7.65 Kvii 19 13 1s^22s^22p^63s^23p(2Pffi_{1/2}) 117.56 658.398 2 4 0.44 7.59 Kviii 19 12 1s^22s^22p^63s^2(1S0) 154.71 519.382 1 3 1.14 7.90 Kix 19 11 1s^22s^22p^63s(2S_{1/2}) 175.818 621.452 2 4 0.362 7.48 Kx 19 10 1s^22s^22p^6(1S0) 503.8 35.779 1 3 1.9 6.96 Kxi 19 9 1s^22s^22p^5(2Pffi_{3/2}) 564.7 152.462 4 2 0.081 6.22 Kxii 19 8 1s^22s^22p^4(3P2) [629.4] 174.412 5 5 0.0979 6.36 Kxiii 19 7 1s^22s^22p^3(4Sffi_{3/2}) [714.6] 208.106 4 6 0.0775 6.34 Kxiv 19 6 1s^22s^22p^2(3P0) [786.6] 217.615 1 3 0.0836 6.39 Kxv 19 5 1s^22s^22p(2Pffi_{1/2}) [861.6] 180.878 2 2 0.0762 6.27 Kxvi 19 4 1s^22s^2(1S0) [968] 206.251 1 3 0.199 6.74 Kxvii 19 3 1s^22s(2S_{1/2}) 1033.4 326.777 2 4 0.0558 6.39 Kxviii 19 2 1s^2(1S0) 4611.06 3.5316 1 3 0.748 5.55 Kxix 19 1 1s(2S_{1/2}) 4934.07 3.349 2 6 0.416 5.27

Cai 20 20 ..2s^22p^63s^23p^64s^2(1S0) 6.11321 4227.918 1 3 1.94 10.25 Caii 20 19 ..2s^22p^63s^23p^64s(2S_{1/2}) 11.87181 3934.777 2 4 0.650 9.75 Caiii 20 18 1s^22s^22p^63s^23p^6(1S0) 50.9135 357.969 1 3 3.83 9.48 Caiv 20 17 1s^22s^22p^63s^23p^5(2Pffi_{3/2}) 67.27 318.094 4 6 1.42 8.99

Table 4. Ionization thresholds and strongest lines of atoms and ions

The strongest resonance line Species Z N Configuration E, eV λ, Å gi gk fik P

Cav 20 16 1s^22s^22p^63s^23p^4(3P2) 84.50 [314] 5 7 1.64 9.05 Cavi 20 15 1s^22s^22p^63s^23p^3(4Sffi_{3/2}) [108.78] 335.33 4 6 1.24 8.96 Cavii 20 14 1s^22s^22p^63s^23p^2(3P0) 127.2 338.824 1 3 1.14 8.93 Caviii 20 13 1s^22s^22p^63s^23p(2Pffi_{1/2}) 147.24 354.165 2 4 0.768 8.77 Caix 20 12 1s^22s^22p^63s^2(1S0) 188.3 466.240 1 3 1.09 9.05 Cax 20 11 1s^22s^22p^63s(2S_{1/2}) 211.277 557.763 2 4 0.343 8.62 Caxi 20 10 1s^22s^22p^6(1S0) 591.9 30.448 1 3 2.34 8.19 Caxii 20 9 1s^22s^22p^5(2Pffi_{3/2}) [657.2] 27.973 4 6 0.769 7.67 Caxiii 20 8 1s^22s^22p^4(3P2) [726.6] 161.747 5 5 0.0798 7.45 Caxiv 20 7 1s^22s^22p^3(4Sffi_{3/2}) [817.6] 24.110 4 6 0.896 7.67 Caxv 20 6 1s^22s^22p^2(3P0) [894.5] 22.725 1 3 0.928 7.66 Caxvi 20 5 1s^22s^22p(2Pffi_{1/2}) [974] [21.6] 2 4 0.657 7.49 Caxvii 20 4 1s^22s^2(1S0) [1087] 192.858 1 3 0.185 7.89 Caxviii 20 3 1s^22s(2S_{1/2}) 1157.0 302.215 2 4 0.0538 7.55 Caxix 20 2 1s^2(1S0) 5129.16 3.1769 1 3 0.782 6.74 Caxx 20 1 1s(2S_{1/2}) 5469.88 3.020 2 6 0.416 6.44

Sci 21 21 ..2p^63s^23p^63d4s^2(2D_{3/2}) 6.56154 3908.595 4 6 0.57 6.44 Scii 21 20 ..2p^63s^23p^63d4s(3D1) 12.79987 3643.822 3 5 0.375 6.23 Sciii 21 19 ..2s^22p^63s^23p^63d(2D_{3/2}) 24.75704 1610.194 4 2 0.0866 5.23 Sciv 21 18 1s^22s^22p^63s^23p^6(1S0) 73.4900 289.851 1 3 3.92 6.15 Scv 21 17 1s^22s^22p^63s^23p^5(2Pffi_{3/2}) [91.9] 283.913 4 6 1.8 5.80 Scvii 21 15 1s^22s^22p^63s^23p^3(4Sffi_{3/2}) [138.0] 298.557 4 6 1.1 5.61 Scviii 21 14 1s^22s^22p^63s^23p^2(3P0) 158.1 555.672 1 3 0.055 4.58 Scix 21 13 1s^22s^22p^63s^23p(2Pffi_{1/2}) 180.02 318.615 2 4 0.67 5.42 Scx 21 12 1s^22s^22p^63s^2(1S0) 225.1 422.850 1 3 1.05 5.74 Scxi 21 11 1s^22s^22p^63s(2S_{1/2}) 249.837 505.108 2 4 0.337 5.32 Scxii 21 10 1s^22s^22p^6(1S0) 687.36 26.544 1 3 2.5 4.91 Scxiii 21 9 1s^22s^22p^5(2Pffi_{3/2}) [756.7] 130.952 4 2 0.0732 4.07 Scxiv 21 8 1s^22s^22p^4(3P2) [830.8] 150.490 5 5 0.087 4.21 Scxv 21 7 1s^22s^22p^3(4Sffi_{3/2}) [927.5] 181.165 4 6 0.069 4.19 Scxvi 21 6 1s^22s^22p^2(3P0) [1009] 185.972 1 3 0.085 4.29 Scxvii 21 5 1s^22s^22p(2Pffi_{1/2}) [1094] 158.136 2 2 0.083 4.21 Scxviii 21 4 1s^22s^2(1S0) [1213] 180.703 1 3 0.182 4.61 Scxix 21 3 1s^22s(2S_{1/2}) 1288.0 279.817 2 4 0.0523 4.26 Scxx 21 2 1s^2(1S0) 5675.26 2.8728 1 3 0.741 3.42 Scxxi 21 1 1s(2S_{1/2}) 6033.769 2.738 2 6 0.416 3.15

Tii 22 22 ..2p^63s^23p^63d^24s^2(3F2) 6.82 3636.498 5 7 0.223 7.84 Tiii 22 21 ..2p^63s^23p^63d^24s(4F_{3/2}) 13.58 3384.740 4 6 0.34 7.99 Tiiii 22 20 ..2s^22p^63s^23p^63d^2(3F2) 27.4919 1298.697 5 3 0.0951 7.02 Tiiv 22 19 ..2s^22p^63s^23p^63d(2D_{3/2}) 43.2675 423.487 4 6 0.198 6.85 Tiv 22 18 1s^22s^22p^63s^23p^6(1S0) 99.300 252.958 1 3 3.63 7.89 Tivi 22 17 1s^22s^22p^63s^23p^5(2Pffi_{3/2}) 119.53 250.482 4 6 1.7 7.56 Tiviii 22 15 1s^22s^22p^63s^23p^3(4Sffi_{3/2}) [170.4] 269.533 4 6 0.98 7.35 Tiix 22 14 1s^22s^22p^63s^23p^2(3P0) 192.1 274.411 1 3 0.9 7.32 Tix 22 13 1s^22s^22p^63s^23p(2Pffi_{1/2}) 215.9 289.579 2 4 0.629 7.19 Tixi 22 12 1s^22s^22p^63s^2(1S0) 265.0 386.140 1 3 0.992 7.51 Tixii 22 11 1s^22s^22p^63s(2S_{1/2}) 291.502 460.741 2 4 0.32 7.10 Tixiii 22 10 1s^22s^22p^6(1S0) 787.84 23.356 1 3 2.5 6.70 Tixiv 22 9 1s^22s^22p^5(2Pffi_{3/2}) [863.1] 121.986 4 2 0.0699 5.86 Tixv 22 8 1s^22s^22p^4(3P2) [941.9] 140.395 5 5 0.082 5.99 Tixvi 22 7 1s^22s^22p^3(4Sffi_{3/2}) [1044] 169.740 4 6 0.066 5.98

Table 4. Ionization thresholds and strongest lines of atoms and ions

The strongest resonance line Species Z N Configuration E, eV λ, Å gi gk fik P

Tixvii 22 6 1s^22s^22p^2(3P0) [1131] 172.380 1 3 0.086 6.10 Tixviii 22 5 1s^22s^22p(2Pffi_{1/2}) [1221] 179.902 2 4 0.061 5.97 Tixix 22 4 1s^22s^2(1S0) [1346] 169.590 1 3 0.175 6.40 Tixx 22 3 1s^22s(2S_{1/2}) 1425.3 259.296 2 4 0.0509 6.05 Tixxi 22 2 1s^2(1S0) 6249.2 2.6101 1 3 0.735 5.21 Tixxii 22 1 1s(2S_{1/2}) 6625.82 2.493 2 6 0.416 4.95

Vi 23 23 ..2p^63s^23p^63d^34s^2(4F_{3/2}) 6.740 3184.933 4 6 0.547 7.26 Vii 23 22 ..2s^22p^63s^23p^63d^4(5D0) 14.66 2740.525 1 3 0.102 6.47 Viii 23 21 ..2s^22p^63s^23p^63d^3(4F_{3/2}) 29.311 1153.179 4 4 0.103 6.09 Viv 23 20 ..2s^22p^63s^23p^63d^2(3F2) 46.709 682.923 5 5 0.0482 5.54 Vv 23 19 ..2s^22p^63s^23p^63d(2D_{3/2}) 65.2822 228.301 4 2 0.67 6.20 Vvi 23 18 1s^22s^22p^63s^23p^6(1S0) 128.13 179.330 1 3 0.31 5.77 Vvii 23 17 1s^22s^22p^63s^23p^5(2Pffi_{3/2}) [150.6] 225.16 4 6 1.56 6.57 Vviii 23 16 1s^22s^22p^63s^23p^4(3P2) [173.4] 240.22 5 5 0.72 6.26 Vix 23 15 1s^22s^22p^63s^23p^3(4Sffi_{3/2}) [205.8] 244.89 4 6 0.9 6.36 Vx 23 14 1s^22s^22p^63s^23p^2(3P0) [230.5] 452.522 1 3 0.061 5.46 Vxi 23 13 1s^22s^22p^63s^23p(2Pffi_{1/2}) [255.7] 265.31 2 4 0.57 6.20 Vxii 23 12 1s^22s^22p^63s^2(1S0) 308.1 355.11 1 3 0.947 6.55 Vxiii 23 11 1s^22s^22p^63s(2S_{1/2}) 336.28 422.785 2 4 0.305 6.13 Vxiv 23 10 1s^22s^22p^6(1S0) 896.0 20.716 1 3 2.51 5.74 Vxv 23 9 1s^22s^22p^5(2Pffi_{3/2}) [976] 113.930 4 2 0.0671 4.90 Vxvi 23 8 1s^22s^22p^4(3P2) [1060] 131.263 5 5 0.078 5.03 Vxvii 23 7 1s^22s^22p^3(4Sffi_{3/2}) [1168] 159.347 4 6 0.062 5.01 Vxviii 23 6 1s^22s^22p^2(3P0) [1260] 159.991 1 3 0.087 5.16 Vxix 23 5 1s^22s^22p(2Pffi_{1/2}) [1355] 167.34 2 4 0.061 5.03 Vxx 23 4 1s^22s^2(1S0) [1486] 159.363 1 3 0.169 5.45 Vxxi 23 3 1s^22s(2S_{1/2}) 1569.6 240.423 2 4 0.0498 5.10 Vxxii 23 2 1s^2(1S0) 6851.77 2.3817 1 3 0.728 4.26 Vxxiii 23 1 1s(2S_{1/2}) 7246.13 2.280 2 6 0.416 4.00

Cri 24 24 ..2p^63s^23p^63d^54s(7S3) 6.7666 3579.705 7 9 0.366 8.80 Crii 24 23 ..2s^22p^63s^23p^63d^5(6S_{5/2}) 16.4975 2056.254 6 8 0.14 8.14 Criii 24 22 ..2s^22p^63s^23p^63d^4(5D0) 30.96 1040.050 1 3 0.122 7.78 Crv 24 20 ..2s^22p^63s^23p^63d^2(3F2) 69.46 437.655 5 5 0.0373 6.89 Crvi 24 19 ..2s^22p^63s^23p^63d(2D_{3/2}) 90.636 201.007 4 4 1.5 8.16 Crvii 24 18 1s^22s^22p^63s^23p^6(1S0) 160.18 202.828 1 3 3.09 8.48 Crviii 24 17 1s^22s^22p^63s^23p^5(2Pffi_{3/2}) [184.7] 205.01 4 6 1.44 8.15 Crix 24 16 1s^22s^22p^63s^23p^4(3P2) [209.3] 220.02 5 7 0.67 7.85 Crx 24 15 1s^22s^22p^63s^23p^3(4Sffi_{3/2}) [244.4] 226.24 4 6 0.84 7.96 Crxi 24 14 1s^22s^22p^63s^23p^2(3P0) [270.8] 412.629 1 3 0.063 7.09 Crxii 24 13 1s^22s^22p^63s^23p(2Pffi_{1/2}) [298.0] 244.70 2 4 0.539 7.80 Crxiii 24 12 1s^22s^22p^63s^2(1S0) [354.8] 328.29 1 3 0.901 8.15 Crxiv 24 11 1s^22s^22p^63s(2S_{1/2}) 384.17 389.81 2 4 0.292 7.74 Crxv 24 10 1s^22s^22p^6(1S0) 1010.6 18.497 1 3 2.49 7.34 Crxvi 24 9 1s^22s^22p^5(2Pffi_{3/2}) [1097] 106.629 4 2 0.0646 6.52 Crxvii 24 8 1s^22s^22p^4(3P2) [1185] 122.91 5 5 0.074 6.64 Crxviii 24 7 1s^22s^22p^3(4Sffi_{3/2}) [1299] 149.80 4 6 0.059 6.63 Crxix 24 6 1s^22s^22p^2(3P0) [1396] 148.64 1 3 0.089 6.80 Crxx 24 5 1s^22s^22p(2Pffi_{1/2}) [1496] 156.00 2 4 0.061 6.66 Crxxi 24 4 1s^22s^2(1S0) [1634] 149.87 1 3 0.164 7.07 Crxxii 24 3 1s^22s(2S_{1/2}) 1721.6 223.015 2 4 0.049 6.72 Crxxiii 24 2 1s^2(1S0) 7482.4 2.182 1 3 0.721 5.88 Crxxiv 24 1 1s(2S_{1/2}) 7894.79 2.092 2 6 0.416 5.62

Table 4. Ionization thresholds and strongest lines of atoms and ions

The strongest resonance line Species Z N Configuration E, eV λ, Å gi gk fik P

Mni 25 25 ..2p^63s^23p^63d^54s^2(6S_{5/2}) 7.4341 2795.641 6 8 0.565 8.73 Mnii 25 24 ..2p^63s^23p^63d^54s(7S3) 15.64011 2576.877 7 9 0.351 8.49 Mnvi 25 20 ..2s^22p^63s^23p^63d^2(3F2) 95.748 310.182 5 5 0.0404 6.63 Mnvii 25 19 ..2s^22p^63s^23p^63d(2D_{3/2}) 119.27 182.499 4 4 1.3 7.91 Mnviii 25 18 1s^22s^22p^63s^23p^6(1S0) 194.5 185.46 1 3 2.87 8.26 Mnix 25 17 1s^22s^22p^63s^23p^5(2Pffi_{3/2}) [221.8] 188.48 4 6 1.33 7.93 Mnx 25 16 1s^22s^22p^63s^23p^4(3P2) [248.3] 202.93 5 5 0.63 7.64 Mnxi 25 15 1s^22s^22p^63s^23p^3(4Sffi_{3/2}) [286.0] 209.57 4 6 0.76 7.73 Mnxii 25 14 1s^22s^22p^63s^23p^2(3P0) [314.4] 386.27 1 3 0.066 6.94 Mnxiii 25 13 1s^22s^22p^63s^23p(2Pffi_{1/2}) [343.6] 226.91 2 4 0.52 7.60 Mnxiv 25 12 1s^22s^22p^63s^2(1S0) 403.0 304.85 1 3 0.863 7.95 Mnxv 25 11 1s^22s^22p^63s(2S_{1/2}) 435.16 360.97 2 4 0.281 7.54 Mnxvi 25 10 1s^22s^22p^6(1S0) 1133.1 16.617 1 3 2.48 7.15 Mnxvii 25 9 1s^22s^22p^5(2Pffi_{3/2}) [1224] 99.995 4 2 0.0623 6.32 Mnxviii 25 8 1s^22s^22p^4(3P2) [1317] 115.38 5 5 0.071 6.44 Mnxix 25 7 1s^22s^22p^3(4Sffi_{3/2}) [1437] 141.03 4 6 0.056 6.43 Mnxx 25 6 1s^22s^22p^2(3P0) [1539] 138.30 1 3 0.091 6.63 Mnxxi 25 5 1s^22s^22p(2Pffi_{1/2}) [1644] 145.45 2 4 0.061 6.48 Mnxxii 25 4 1s^22s^2(1S0) [1788] 141.09 1 3 0.159 6.88 Mnxxiii 25 3 1s^22s(2S_{1/2}) 1879.9 206.921 2 4 0.0483 6.53 Mnxxiv 25 2 1s^2(1S0) 8141.35 2.006 1 3 0.712 5.68 Mnxxv 25 1 1s(2S_{1/2}) 8571.94 1.927 2 6 0.416 5.43

Fei 26 26 ..2p^63s^23p^63d^64s^2(5D4) 7.870 2484.0205 9 11 0.557 10.65 Feii 26 25 ..2p^63s^23p^63d^64s(6D_{9/2} 16.188 2382.765 10 12 0.301 10.37 Feiii 26 24 ..2s^22p^63s^23p^63d^6(5D4) 30.652 859.723 9 11 0.115 9.51 Feiv 26 23 ..2s^22p^63s^23p^63d^5(6S_{5/2}) [54.8] 525.689 6 8 0.183 9.49 Fev 26 22 ..2s^22p^63s^23p^63d^4(5D0) [75.0] 386.261 1 3 0.173 9.33 Fevi 26 21 ..2s^22p^63s^23p^63d^3(4F_{3/2}) [99.1] [174] 4 4 0.454 9.41 Fevii 26 20 ..2s^22p^63s^23p^63d^2(3F2) 125.0 [152] 5 3 0.744 9.56 Feviii 26 19 ..2s^22p^63s^23p^63d(2D_{3/2}) 151.06 167.486 4 4 1.13 9.79 Feix 26 18 1s^22s^22p^63s^23p^6(1S0) 233.6 171.075 1 3 3.05 10.23 Fex 26 17 1s^22s^22p^63s^23p^5(2Pffi_{3/2}) 262.1 174.534 4 6 1.28 9.86 Fexi 26 16 1s^22s^22p^63s^23p^4(3P2) 290.3 180.407 5 7 0.933 9.74 Fexii 26 15 1s^22s^22p^63s^23p^3(4Sffi_{3/2}) [330.8] 195.119 4 6 0.758 9.68 Fexiii 26 14 1s^22s^22p^63s^23p^2(3P0) [361.0] 197.434 1 3 0.728 9.67 Fexiv 26 13 1s^22s^22p^63s^23p(2Pffi_{1/2}) [392.2] 211.328 2 4 0.496 9.53 Fexv 26 12 1s^22s^22p^63s^2(1S0) 457.0 284.147 1 3 0.824 9.88 Fexvi 26 11 1s^22s^22p^63s(2S_{1/2}) 489.27 335.407 2 4 0.265 9.46 Fexvii 26 10 1s^22s^22p^6(1S0) [1262] 15.013 1 3 2.96 9.16 Fexviii 26 9 1s^22s^22p^5(2Pffi_{3/2}) [1358] 14.202 4 6 0.939 8.64 Fexix 26 8 1s^22s^22p^4(3P2) [1456] 13.264 5 7 0.574 8.39 Fexx 26 7 1s^22s^22p^3(4Sffi_{3/2}) [1582] 12.817 4 6 0.944 8.59 Fexxi 26 6 1s^22s^22p^2(3P0) [1689] [12.4] 1 3 0.959 8.58 Fexxii 26 5 1s^22s^22p(2Pffi_{1/2}) [1799] 11.767 2 4 0.680 8.41 Fexxiii 26 4 1s^22s^2(1S0) [1950] 132.85 1 3 0.152 8.82 Fexxiv 26 3 1s^22s(2S_{1/2}) 2046 192.017 2 4 0.0482 8.48 Fexxv 26 2 1s^2(1S0) 8828.8 1.8503 1 3 0.798 7.68 Fexxvi 26 1 1s(2S_{1/2}) 9277.65 1.780 2 6 0.416 7.38

Coi 27 27 ..2p^63s^23p^63d^74s^2(4F_{9/2}) 7.864 2407.983 10 12 0.38 7.87 Coii 27 26 ..2s^22p^63s^23p^63d^8(3F4) 17.083 1466.203 9 11 0.14 7.22 Coiii 27 25 ..2s^22p^63s^23p^63d^7(4F_{9/2}) 33.50 939.061 10 8 0.0897 6.84

Table 4. Ionization thresholds and strongest lines of atoms and ions

The strongest resonance line Species Z N Configuration E, eV λ, Å gi gk fik P

Coviii 27 20 ..2s^22p^63s^23p^63d^2(3F2) 157.8 162.337 5 5 0.87 7.06 Coix 27 19 ..2s^22p^63s^23p^63d(2D_{3/2}) 186.13 154.942 4 4 1.2 7.18 Cox 27 18 1s^22s^22p^63s^23p^6(1S0) 275.4 158.87 1 3 2.5 7.51 Coxi 27 17 1s^22s^22p^63s^23p^5(2Pffi_{3/2}) 305.3 162.56 4 6 1.15 7.18 Coxii 27 16 1s^22s^22p^63s^23p^4(3P2) [336] 175.44 5 5 0.55 6.89 Coxiii 27 15 1s^22s^22p^63s^23p^3(4Sffi_{3/2}) [379] 182.52 4 6 0.67 7.00 Coxv 27 13 1s^22s^22p^63s^23p(2Pffi_{1/2}) [444] 197.54 2 4 0.45 6.86 Coxvi 27 12 1s^22s^22p^63s^2(1S0) 511.96 265.74 1 3 0.796 7.24 Coxvii 27 11 1s^22s^22p^63s(2S_{1/2}) 546.59 312.542 2 4 0.261 6.82 Coxviii 27 10 1s^22s^22p^6(1S0) 1397.2 13.631 1 3 2.4 6.42 Coxix 27 9 1s^22s^22p^5(2Pffi_{3/2}) 1504.6 88.339 4 2 0.0586 5.62 Coxx 27 8 1s^22s^22p^4(3P2) [1603] 101.88 5 5 0.065 5.73 Coxxi 27 7 1s^22s^22p^3(4Sffi_{3/2}) [1735] 125.15 4 6 0.0491 5.70 Coxxii 27 6 1s^22s^22p^2(3P0) [1846] 119.92 1 3 0.096 5.97 Coxxiii 27 5 1s^22s^22p(2Pffi_{1/2}) [1962] 110.71 2 2 0.079 5.85 Coxxiv 27 4 1s^22s^2(1S0) [2119] 125.15 1 3 0.152 6.19 Coxxv 27 3 1s^22s(2S_{1/2}) 2219.0 178.199 2 4 0.0474 5.84 Coxxvi 27 2 1s^2(1S0) 9544.83 1.712 1 3 0.693 4.98 Coxxvii 27 1 1s(2S_{1/2}) 10012.07 1.649 2 6 0.416 4.75

Nii 28 28 ..2p^63s^23p^63d^84s^2(3F4) 7.638 2320.744 9 11 0.685 9.45 Niii 28 27 ..2s^22p^63s^23p^63d^9(2D_{5/2}) 18.16898 1317.217 6 8 0.146 8.53 Niix 28 20 ..2s^22p^63s^23p^63d^2(3F2) [193] 151.281 5 5 0.8 8.33 Nixi 28 18 1s^22s^22p^63s^23p^6(1S0) [321.0] 148.402 1 3 2.31 8.79 Nixii 28 17 1s^22s^22p^63s^23p^5(2Pffi_{3/2}) [352] 152.153 4 6 1.08 8.47 Nixiii 28 16 1s^22s^22p^63s^23p^4(3P2) [384] 164.146 5 5 0.52 8.18 Nixiv 28 15 1s^22s^22p^63s^23p^3(4Sffi_{3/2}) [430] 171.37 4 6 0.62 8.28 Nixv 28 14 1s^22s^22p^63s^23p^2(3P0) [464] 298.150 1 3 0.074 7.59 Nixvi 28 13 1s^22s^22p^63s^23p(2Pffi_{1/2}) [499] 239.508 2 2 0.224 7.98 Nixvii 28 12 1s^22s^22p^63s^2(1S0) 571.30 249.189 1 3 0.768 8.53 Nixviii 28 11 1s^22s^22p^63s(2S_{1/2}) 607.06 291.985 2 4 0.253 8.12 Nixix 28 10 1s^22s^22p^6(1S0) 1541 12.430 1 3 2.55 7.75 Nixx 28 9 1s^22s^22p^5(2Pffi_{3/2}) [1648] 83.180 4 2 0.0571 6.93 Nixxi 28 8 1s^22s^22p^4(3P2) [1756] 95.85 5 5 0.063 7.03 Nixxii 28 7 1s^22s^22p^3(4Sffi_{3/2}) [1894] 117.91 4 6 0.0458 6.98 Nixxiii 28 6 1s^22s^22p^2(3P0) [2011] 111.86 1 3 0.098 7.29 Nixxiv 28 5 1s^22s^22p(2Pffi_{1/2}) [2131] 104.64 2 2 0.077 7.16 Nixxv 28 4 1s^22s^2(1S0) [2295] 117.91 1 3 0.149 7.49 Nixxvi 28 3 1s^22s(2S_{1/2}) 2399.2 165.42 2 4 0.0472 7.14 Nixxvii 28 2 1s^2(1S0) 10289.5 1.588 1 3 0.683 6.29 Nixxviii 28 1 1s(2S_{1/2}) 10775.3 1.532 2 6 0.416 6.05

Cui 29 29 ..2p^63s^23p^63d^{10}4s(2S_{1/2}) 7.7264 3248.474 2 4 0.431 7.42 Cuii 29 28 ..2s^22p^63s^23p^63d^{10}(1S0) 20.2921 1358.7730 1 3 0.38 6.98 Cuxxi 29 9 1s^22s^22p^5(2Pffi_{3/2}) [1793] 78.395 4 2 0.0557 4.91 Cuxxii 29 8 1s^22s^22p^4(3P2) [1905] 90.264 5 5 0.0603 5.01 Cuxxvi 29 4 1s^22s^2(1S0) [2459] 111.2 1 3 0.146 5.48 Cuxxvii 29 3 1s^22s(2S_{1/2}) [2585] 153.6 2 4 0.0472 5.13 Cuxxviii 29 2 1s^2(1S0) 11063.1 1.478 1 3 0.673 4.27 Cuxxix 29 1 1s(2S_{1/2}) 11567.5 1.427 2 6 0.416 4.04

Table 4. Ionization thresholds and strongest lines of atoms and ions

The strongest resonance line Species Z N Configuration E, eV λ, Å gi gk fik P

Zni 30 30 ..2p^63s^23p^63d^{10}4s^2(1S0) 9.3943 2139.2473 1 3 1.46 8.14 Znii 30 29 ..2p^63s^23p^63d^{10}4s(2S_{1/2}) 17.9645 2026.136 2 4 0.515 7.67 Znxxii 30 9 1s^22s^22p^5(2Pffi_{3/2}) [1953] 73.943 4 2 0.0546 5.26 Znxxiii 30 8 1s^22s^22p^4(3P2) [2070] 85.034 5 5 0.0583 5.35 Znxxvii 30 4 1s^22s^2(1S0) [2647] 217. 1 3 0.00285 4.44 Znxxviii 30 3 1s^22s(2S_{1/2}) [2780] 142.4 2 4 0.0473 5.48 Znxxix 30 2 1s^2(1S0) 11865.6 1.378 1 3 0.663 4.61 Znxxx 30 1 1s(2S_{1/2}) 12388.8 1.333 2 6 0.416 4.39

Gai 31 31 ..3s^23p^63d^{10}4s^24p(2Pffi_{1/2}) 5.999 2875.078 2 4 0.303 6.07 Gaii 31 30 ..2p^63s^23p^63d^{10}4s^2(1S0) 20.51 1414.402 1 3 1.8 6.54 Gaiii 31 29 ..2p^63s^23p^63d^{10}4s(2S_{1/2}) 30.71 1495.045 2 4 0.543 6.04 Gaxxiii 31 9 1s^22s^22p^5(2Pffi_{3/2}) [2120] 69.787 4 2 0.054 3.71 Gaxxiv 31 8 1s^22s^22p^4(3P2) [2242] 80.139 5 5 0.057 3.79 Gaxxix 31 3 1s^22s(2S_{1/2}) [2982] 132.2 2 4 0.0477 3.93 Gaxxx 31 2 1s^2(1S0) 12697 1.288 1 3 0.653 3.05 Gaxxxi 31 1 1s(2S_{1/2}) 13239 1.247 2 6 0.416 2.84

Gei 32 32 ..3s^23p^63d^{10}4s^24p^2(3P0) 7.899 2652.3577 1 3 0.269 6.48 Geii 32 31 ..3s^23p^63d^{10}4s^24p(2Pffi_{1/2}) 15.934 1602.4863 2 2 0.135 5.97 Geiii 32 30 ..2p^63s^23p^63d^{10}4s^2(1S0) 34.22 1088.5 1 3 1.79 6.92 Geiv 32 29 ..2p^63s^23p^63d^{10}4s(2S_{1/2}) 45.71 1189.0280 2 4 0.53 6.43 Gexxiv 32 9 1s^22s^22p^5(2Pffi_{3/2}) [2294] 65.898 4 2 0.053 4.17 Gexxv 32 8 1s^22s^22p^4(3P2) [2421] 75.548 5 5 0.056 4.26 Gexxx 32 3 1s^22s(2S_{1/2}) [3192] 122.6 2 4 0.0481 4.40 Gexxxi 32 2 1s^2(1S0) 13558 1.206 1 3 0.643 3.52 Gexxxii 32 1 1s(2S_{1/2}) 14119 1.169 2 6 0.416 3.32

Asi 33 33 ..3s^23p^63d^{10}4s^24p^3(4Sffi_{3/2}) 9.81 1890.42 4 6 0.161 4.85 Asxxv 33 9 1s^22s^22p^5(2Pffi_{3/2}) [2474] 62.253 4 2 0.052 2.88 Asxxvi 33 8 1s^22s^22p^4(3P2) [2606] 71.238 5 5 0.055 2.96 Asxxxi 33 3 1s^22s(2S_{1/2}) [3406] 113.8 2 4 0.0485 3.11 Asxxxii 33 2 1s^2(1S0) 14448 1.132 1 3 0.633 2.23 Asxxxiii 33 1 1s(2S_{1/2}) 15029 1.098 2 6 0.416 2.03

Sexxvi 34 9 1s^22s^22p^5(2Pffi_{3/2}) [2661] 58.8 4 2 0.051 3.83 Sexxvii 34 8 1s^22s^22p^4(3P2) [2798] 67.185 5 5 0.053 3.90 Sexxxii 34 3 1s^22s(2S_{1/2}) [3633] 105.6 2 4 0.0489 4.06 Sexxxiii 34 2 1s^2(1S0) 15367 1.064 1 3 0.623 3.17 Sexxxiv 34 1 1s(2S_{1/2}) 15968 1.033 2 6 0.416 2.98

Bri 35 35 ..3s^23p^63d^{10}4s^24p^5(2Pffi_{3/2}) 11.814 1540.654 4 4 0.0498 4.51 Brxxvii 35 9 1s^22s^22p^5(2Pffi_{3/2}) [2855] 55.6 4 2 0.0506 3.08 Brxxxii 35 4 1s^22s^2(1S0) [3684] 174. 1 3 0.00485 2.56 Brxxxiii 35 3 1s^22s(2S_{1/2}) [3865] 98.0 2 4 0.0493 3.31 Brxxxiv 35 2 1s^2(1S0) 16317 1.002 1 3 0.614 2.42 Brxxxv 35 1 1s(2S_{1/2}) 16937 0.974 2 6 0.416 2.24

Krxxviii 36 9 1s^22s^22p^5(2Pffi_{3/2}) [3056] 52.6 4 2 0.0501 3.65 Krxxxiii 36 4 1s^22s^2(1S0) [3912] 167. 1 3 0.00524 3.17 Krxxxiv 36 3 1s^22s(2S_{1/2}) [4105] 91.0 2 4 0.0499 3.89 Krxxxv 36 2 1s^2(1S0) 17296 0.946 1 3 0.606 2.99 Krxxxvi 36 1 1s(2S_{1/2}) 17936 0.920 2 6 0.416 2.81

Table 4. Ionization thresholds and strongest lines of atoms and ions The strongest resonance line Species Z N Configuration E, eV λ, Å gi gk fik P Rbi 37 37 ..3p^63d^{10}4s^24p^65s(2S_{1/2}) 4.177 7802.374 2 4 0.675 6.12 Sri 38 38 ..3p^63d^{10}4s^24p^65s^2(1S0) 5.695 4608.622 1 3 1.92 6.88 Srii 38 37 ..3p^63d^{10}4s^24p^65s(2S_{1/2}) 11.030 4078.865 2 4 0.708 6.39 Yi 39 39 ..3d^{10}4s^24p^64d5s^2(2D_{3/2}) 6.38 4144.03 4 4 0.412 5.45 Yii 39 38 ..3p^63d^{10}4s^24p^65s^2(1S0) 12.24 3497.08 1 3 0.192 5.05 Moi 42 42 ..3d^{10}4s^24p^64d^55s(7S3) 7.099 3133.499 7 9 0.339 4.99 Rhi 45 45 ..3d^{10}4s^24p^64d^85s(4F_{9/2}) 7.46 3693.408 10 8 0.149 3.83 Agi 47 47 ..3d^{10}4s^24p^64d^95s^2(2S_{1/2}) 7.576 3281.627 2 4 0.452 4.41 Cdi 48 48 ..3d^{10}4s^24p^64d^{10}5s^2(1S0) 8.993 2288.724 1 3 1.25 5.22 Cdii 48 47 ..3d^{10}4s^24p^64d^95s^2(2S_{1/2}) 16.908 2145.083 2 4 0.386 4.68 Ini 49 49 ..4s^24p^64d^{10}5s^25p(2Pffi_{1/2}) 5.786 3040.24 2 4 0.36 3.86 Sni 50 50 ..4s^24p^64d^{10}5s^25p^2(3P0) 7.344 2246.745 1 3 0.363 5.05 Ii 53 53 ..4s^24p^64d^{10}5s^25p^5(2Pffi_{3/2}) 10.457 1782.758 4 4 0.129 3.87 Xei 54 54 ..4s^24p^64d^{10}5s^25p^6(1S0) 12.130 1192.04 1 3 0.396 4.90 Csi 55 55 ..4p^64d^{10}5s^25p^66s(2S_{1/2}) 3.894 4556.698 2 4 0.0117 2.85 Bai 56 56 ..4p^64d^{10}5s^25p^66s^2(1S0) 5.212 5537.021 1 3 1.64 6.17 Baii 56 55 ..4p^64d^{10}5s^25p^66s(2S_{1/2}) 10.004 4555.310 2 4 0.728 5.73 Ndii 60 59 ..4d^{10}4f^45s^25p^66s(6I_{7/2}) 10.72 4304.784 8 10 0.163 4.32 Eui 63 63 ..4d^{10}4f^75s^25p^66s^2(8Sffi_{7/2}) 5.67 4595.32 8 10 0.554 3.95 Tmi 69 69 ..4d^{10}4f^{13}5s^25p^66s^2(2Fffi_{7/2}) 6.18 3888.448 8 8 0.0861 2.65 Ybi 70 70 ..4d^{10}4f^{14}5s^25p^66s^2(1S0) 6.254 3989.11 1 3 1.26 4.65 Ybii 70 69 ..4d^{10}4f^{14}5s^25p^66s(2S_{1/2}) 12.17 3290.31 2 4 0.584 4.23 Iri 77 77 ..4f^{14}5s^25p^65d^76s^2(4F_{9/2}) 9.1 2640.499 10 10 0.0491 3.48 Aui 79 79 ..4f^{14}5s^25p^65d^{10}6s(2S_{1/2}) 9.225 2428.69 2 4 0.352 3.76 Hgi 80 80 ..4f^{14}5s^25p^65d^{10}6s^2(1S0) 10.437 2537.279 1 3 0.0232 2.86 Tli 81 81 ..5s^25p^65d^{10}6s^26p(2Pffi_{1/2}) 6.108 2768.74 2 4 0.29 3.72 Pbi 82 82 ..5s^25p^65d^{10}6s^26p^2(3P0) 7.416 2170.675 1 3 0.318 4.89 Bii 83 83 ..5s^25p^65d^{10}6s^26p^3(4Sffi_{3/2}) 7.289 2231.319 4 6 0.291 3.52