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Hot blackbody Prism

A—{lIn

b Absorption line spectrum

a Continuous spectrum ¢ Emission line spectrum
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High resolution spectrum of Vega




Hot blackbody Prism
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b Absorption line spectrum
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IONIZATION POTENTIALS*

Spectrum
Z Element
1 n m w v vi i vin X X X1 xn Xm Xiv Xv Xvi xvn Xviu Xix XX Xxi
I H 13.598
2 He 24587 S4.416
L $.392 75638 122451
4 Be 9322 18211 153893 217713
SB 8298 25154 137930 259368 340217
6C 11.260 24383 47887 64492 392077 489981
TN 1454 20601 47 448 7472 97.88% 552087 667.029
£0 13618 35116 54934 77412 113396 138116 739.318 871.387
9F 17422 34970 62707 87.138 114240 157.161 185.182 953.%85 1103.089
10 Ne 20564 0962 6345 . 126.21 15793 20727 239.09 1195797 1362.164
1l Na 5139 47286 7164 9891 13839 17215 2847 26418 29987  1465.091 1648.659
12 Mg 7646 15035  B0.143 10924 141.26 IR6 S0 22404 26890 9es 367.53 1761802 1962613
13 Al 5986 18828 28447 11999 15371 19047 143 28459 330.21 39857 4207 2085981 2304.080
14 Si 8151 16345 33492 45141 16677 20505 4652 0307 35110 401.4) 476.06 S23.50 2437.676 2673108
IspP 10486 19.725 0.8 51.37 65.023 23043 26322 30941 3N 4450 479.57 S60.41 61185 2816} 3069.762
16 S 10360 2333 M0 493 72.68 §8.049 28093 12823 ¥9.0 4709 0478 6465 65163 0714 3223836 34% 09
170 12967 23.81 39.61 53.46 678 9803 114193 34828 4005 45562 529.26 29197  65%.69  T49.74  B09.39 3658425 3946.193
18 Ar 15759 27629 4074 59.81 5.0 91.007 124319 1434% 42244 47368 538 95 61824 65609  TS573 85475 918 4120778 4426114
9K 4341 31628 45N 60.91 8226 1000 117.56 15486 175814 S03.44 56413 62909 Tism 78713 86177 968 1034 4610.955 4933931
2 Ca 6113 11871 S09%8 67.10 8440 10878 1277 147.24  188.54 200270 59128 656,39  716.03 £16.61 895.12 974 1087 1157 S129.045 S469.738
21 S¢ 6.4 12.80 2476 747 91.66 1. 138.0 158.7 180.02 2532 249.832 &8589 75547 829.79 926.00
2N 682 138 27491 43266 922 11936 1408 1685 193.2 21591 265.23 291497 78733 861.33 940.36
nv 674 1465 20310 46707 6523 12802 15017 1y 2058 230.5 25504 825 316267 89558 97402
24 Cr 6,766 1650 30.96 49.1 69.3 90.56 1611 1847 x93 2444 M8 2980 355 38430 101064
25 Ma 7435 15640 33667 512 na 95 119.27 19646 2218 483 286.0 a4 3436 04 4353 113.2
26 Fe 7870 16.18 30.65 S48 750 w9 125 15106 2354 262.1 2904 3308 361.0 ¥.2 457 489.5 1266.1
27 Co 786 17.06 33.50 513 9.4 102 129 157 186,13 276 08 336 Kr] 4 444 s12 S46 8 1403.0
28 Ni 7635 15168 3507 549 75.8 108 133 162 193 2245 3212 352 84 430 46t 49 byl 607.2 1547
29 Cu 7726 20292 .8 §5.2 799 103 139 166 199 232 266 3688 401 435 R 520 557 633 671 1658
3 Zn 9394 17964 19722 94 826 108 134 174 203 28 274 3108 419.7 454 4% s M 619 698 738 1856
il Ga 599 2031 30.71 o4
32 Ge 7899 1593 M2 45 935
33 As 9851 18633 28351 5.0 6263 1276
M Se 9.752 21.19 30.820 429544 683 81.L70 1554
1S Br 11814 218 36 473 5.9 88.6 103.0 1928
36 Kr 13999 24359 3695 52.5 647 .S 1Ho 126 230.39
37 Rb 4177 1.3 &0 26 7.0 844 9.2 136 150 27
38 S 3695 11000 436 57 71.6 9«05 106 122.3 162 g 240
MYy 638 1224 20,52 618 o 930 16 129 146.52 19 206 340
&0 Zr 684 1313 ne. 343 81.5
41 Nb 688 1432 2504 383 S0.55 1026 125
42 Mo 7.09 1615 27.16 464 61.2 68 126.8 153
43 Te 7.28 15.26 29.54
4 Ru .37 16,76 28 47
45 Rh 746 12.08 31.06
“ ™ B3 1943 3293
47 Ag 7.576 2149 383
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2MASS J1146+2230

An L-type dwarf in the constellation Leo

The near-infrared view The optical view
rd '6 " :
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2MASS Atlas JHK Composite Image - Palomar Digitized Sky Sur’ey

J.D. Kirkpatrick (IPAC/Caltech), LLN. Reid (Caltech), R.M. Cutri (IPAC/Caltech),
C.A. Beichman (IPAC/JPL/Caltech), J. Liebert (U of A), M.F, Skrutskie (UMass)

The 2ZMASS project is a collaboration between the University of Massachusetts and IPAC

N ALL-SKY




Spectral Clas
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Luminosity (solar units)
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