APPENDIX 8
MASS ABSORPTION COEFFICIENTS p/p (cm?/gm) AND DENSITIES p

The mass absorption coefficients are extracted from much loriger tables on pp. 61-
66 of Vol. 4 of the International Tables for X-Ray Crystallography [G.11]. Although
these coefficients are given to four significant figures, the actual accuracy is much
less; the uncertainty ranges from less than 2 percent to more than 15 percent,
depending on absorber and wavelength. [G.11] should be consulted for details.

The densities of elements solid at room temperature, except P, are Xx-ray

densities, rounded off, from pp. 46-56 of Vol. 3 of [G.11]. Densities of gases are
from Metals Handbook (Cleveland: American Society for Metals, 1948).

Mo Cu Co Cr
Absorber Density Ka KB Ka | K Ka Kp Ka Kf
(gm/cm?3) 0711A | 0632A | 1.542A | 1.392A 1.790A| 1621 A| 2291A| 2085A
1H | 008375x 10-3 | 03727| 03699 | 03912| 03882 0.3966| 0.3928| 04116 0.4046
2 He | 0.1664 x 10~3 0.2019] 01972 0.2835| 0.2623| 0.3288| 0.2966| 0.4648| 0.4001
3L 0.533 0.1968| o0.1866 | 04770 0.3939| 06590| 0.5283| 1.243 0.9639
4 Be 1.85 0.2451] 0.2216 | 1.007 0.7742| 1.522 1.152 3.183 2.388
5B 2.47 - 0.3451 | 02928 | 2.142 1.590 3.357 2.485 7.232 5.385
6C | 2.27 (graphite) 0.5348| 0.4285 | 4.219 3.093 6.683 4.916 | 14.46 10.76
7N | 1.165x 1073 0.7898| 0.6054 | 7.142 5215 | 11.33 8.330 | 24.42 18.23
80 | 1.332x 1073 1147 | 0.8545 | 11.03 8.062 | 17.44 12.85 37.19 27.88
- 9F 1.696 x 10~3 1584 | 1.154 | 15.95 11.66 25.12 18.57 53.14 39.99
10 Ne | 0.8387 x 10~3 2208 | 1597 | 2213 16.24 34.69 25.72 72.71 54.91 |
11 Na 0.966 2939 | 2.098 | 30.30 '22.23 47.34 35.18 98.48 74.66
12 Mg 1.74 3.979 | 2.825 | 4088 30.08 63.54 47.38 | 130.8 99.62 '
13 Al 2.70 5.043 | 3585 | 50.23 37.14 77.54 58.08 | 158.0 1207 !
14 Si 2.33 6.533 | 4.624 | 65.32 4837 | 1004 75.44 | 202.7 1556
15 P 1.82 (yellow) 7.870 | 5.569 | 77.28 57.44 | 1180 89.05 | 2355 1816 |
16S 2.09 9.625 | 6.835 | 92.53 68.90 | 141.2 106.6 281.9 217.2 |
17¢t | 3.214%x10°3 11.64 8.261 |109.2 81.79 | 164.7 125.3 321.5 250.2 |
18A | 1.663x 1073 12.62 8.949 |[119.5 89.34 | 180.9 137.3 355.5 2758 |
19K 0.862 1620 | 11.51 148.4 111.7 2220 169.9 426.8 334.2 s
20 Ca 1.53 19.00 | 1356 [171.4 129.0 257.4 196.4 499.6 389.3 ;
21 Sc 2.99 21.04 |[15.00 [186.0 140.8 275.5 212.2 520.9 410.7
22 Ti 451 2325 | 16.65 < |202.4 153.2 300.5 231.0 571.4 449.0
23V 6.09 2524 | 18.07 |2226 168.0 332.7 254.7 75.06 | 501.0
24 Cr 719 29.25 | 2099 |2623 1911 375.0 288.1 85.71 65.79
25 Mn 7.47 31.86 | 2289 |[2725 206.7 405.1 311.2 96.08 73.75
26 Fe 7.87 3774 | 27.21 304.4 233.6 56.25 | 345.5 1131 86.77
27 Co 8.8 41.02 | 29.51 338.6 258.7 62.86 47.71 124.6 96.06
28 Ni 8.91 47.24 | 3418 4883 | 2828 73.75 56.05 | 145.7 1125
29 Cu 8.93 4934 |3577 | 51.54 38.74 78.11 59.22 | 155.2 119.5
302n 7.13 55.46 | 40.26 59.51 45.30 88.71 68.00 | 171.7 133.5
31.Ga 5.91 56.90 | 41.69 62.13 46.65 94.15 71.39 | 186.9 144.0
32 Ge 5.32 60.47 | 44.26 67.92 51.44 | 102.0 77.79 | 199.9 154.5
33 As 5.78 65.97 | 4857 75.65 57.01 114.0 86.76 | 224.0 173.3
34 Se 4,81 68.82 | 51.20 82.89 62.32 |125. 95.11 246.1 190.4
35 Br 3.12 (liquid) 7468 | 55.56 90.29 68.07 |[135.8 103.5 266.2 206.2
______,_’J
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Mo Cu Co Cr
Absorber Density Ka KB | Ka KB Ka | KB Kz KB
(gm/cm3) 0.711 A | 0632A [1542A 1.392A | 1.790A | 1.621A | 2291A | 2.085A
36 Kr 3.488 x 10~ 3 79.10 58.64 97.02 73.22 145.7 111.2 284.6 220.7
37Rb 1.63 83.00 62.07 106.3 80.16 159.6 121.8 - 311.7 241.8
38 Sr 2.58 88.04 65.69 115.3 86.77 1735 132.2 339.3 263.4
39Y 4.48 97.56 72.57 1271 96.19 190.2 145.4 368.9 286.9
40 Zr 6.51 16.10 75.20 136.8 103.3 204.9 156.6 398.6 309.7
41 Nb 8.58 16.96 81.22 148.8 1123 222.9 170.4 431.9 336.4
42 Mo 10.22 -18.44 13.29 158.3 119.7 236.6 181.0 457.4 356.5
43 Tc 11.50 .19.78 14.30 167.7 126.9 250.8 191.9 485.5 378.0
44 Ru 12.36 21.33 15.40 180.8 137.0 269.4 206.6 517.9 404.4
45 Rh 12.42 23.05 16.65 194.1 1471 289.0 221.8 555.2 433.7
46 Pd 12.00 24.42 17.63 205.0 1565.6 304.3 234.0 580.9 455.1
47 Ag 10.50 26.38 19.10 218.1 - 165.8 3235 248.9 617.4 483.5
48 Cd 8.65 27.73 20.13 229.3 174.0 341.8 262.1 658.8 5135
49 In 7.29 29.13 21.18 2421 183.3 362.7 2771 705.8 548.0
50 Sn 7.29 31.18 22.62 253.3 193.1 3741 288.7 708.8 566.6
51 Sb 6.69 33.01 23.91 266.5 203.6 3913 303.1 733.4 578.8
52 Te 6.25 33.92 24 67 2734 208.4 404.4 311.7 768.9 602.7
531 hS 36.33 26.53 291.7 221.9 434.0 333.2 835.2 650.8
54 Xe 5.495 x 10~ 3 38.31 2786 309.8 235.9 459.0 353.4 765.4 685.2
55 Cs 1.91 (—10°C) 40.44 29.61 325.4 247.5 483.8 3715 802.7 725.1
56 Ba 3.59 42.37 31.00 336.1 256.0 499.0 383.6 587.3 644.6
57 La 6.17 45.34 33.10 363.5 270.8 519.0 401.9 222.9 661.5
58 Ce 6.77 48.56 35.54 378.8 289.6 559.1 4315 2404 509.4
59 Pr 6.78 50.78 37.09 402.2 306.8 596.2 458.8 260.5 205.3
60 Nd 7.00 53.28 38.88 417.9 319.8 531.7 475.9 2713 213.4
61 Pm 55.562 40.52 441.1 336.4 4014 503.2 284.7 223.8
62 Sm 7.54 57.96 42.40 453.5 346.6 411.8 446.3 295.0 231.5
63 Eu 5.25 61.18 44.74 417.9 369.0 165.2 476.9 312.7 244.9
64 Gd 7.87 62.79 45.95 426.7 377.2 169.5 346.7 318.9 250.3
65 Tb 8.27 66.77 48.88 321.9 399.9 178.7 3671 338.9 265.2
66 Dy 8.53 68.89 50.38 336.6 360.2 184.9 142.9 351.7 275.0
67 Ho 8.80 7214 52.76 128.4 272.4 189.8 146.3 363.3 283.4
68 Er 9.04 75.61 55.07 134.3 291.7 198.4 153.0 379.7 296.1
69 Tm 9.33 78.98 57.94 140.2 288.5 207.4 159.8 397.0 309.6
70 Yb 6.97 80.23 59.22 144.7 110.9 2140 164.9 409.6 319.4
71 Lu 9.84 84.18 62.04 152.0 116.5 224.6 173.2 429.5 3356.1
72 Hf 13.28 86.33 64.15 157.7 121.0 232.9 179.6 445.0 347.2
73 Ta 16.67 89.51 66.07 161.5 123.9 238.3 183.9 454.7 355.0
74 W 19.25 95.76 70.57 170.5 131.6 249.7 193.7 470.4 369.1
75 Re 21.02 98.74 72.47 178.3 137.3 261.8 202.7 495.5 388.0
76 Os 22.58 1002 - | 7413 | 1838 | 1413 |2703 | 2090 | 5124 | 4011
77 ir 22.55 103.4 77.20 192.2 147.6 283.4 218.8 539.6 421.6
78 Pt 21.44 108.6 80.23 198.2 151.2 295.2 226.4 571.6 443.9 .
79 Au 19.28 1113 82.33 207.8 160.6 303.3 235.7 568.0 446.7
80 Hg 13.65 114.7 85.30 216.2 166.6 317.0 245.7 597.9 468.9
81Tl 11.87 1194 88.25 222.2 171.1 326.3 252.7 616.9 483.3
82 Pb 11.34 122.8 90.55 2321 178.6 340.8 263.8 644.5 504.9
83 Bi 9.80 125.9 93.60 242.9 1875 355.3 275.8 667.2 524.2
86 Rn 4.40 117.2 100.7 263.7 203.0 387.1 299.7 731.4 573.2
(lig., —62°C)

90 Th 11.72 99.46 73.34 306.8 236.6 449.0 348.4 844.1 663.0




