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Introduction
JaMEs A. IBers and WALTER C. HAMILTON

Purpose and Scope of the Tables

During the roughly ten years which have passed since
the publication in 1962 of Volume III of International
Tables for X-ray Crystallography, greatly increased
experimental and theoretical activity in all areas of
crystallography has occurred. In particular, many of
the physical and chemical data appearing in Volume
III have been superseded. The principal motivation
for the present Volume IV is to provide revised values
for atomic scattering factors, X-ray wavelengths, and
atomic absorption coefficients. At the same time a
number of special topics, mainly mathematical in
content, which were not included in Volume II, have
developed to the extent that their inclusion seems
worthwhile.

We thus include here revised as well as new material.
Because much of this information supersedes corre-
sponding material in the earlier volumes, the pfesent
volume should always be consulted first. The index
to the present volume is a cumulative index for all four
volumes. When specific information included in
Volume 1V supersedes material in an earlier volume,
the reference to the earlier volume is included paren-
thetically. In such cases, the numerical values of Vol-
ume IV should be used, but the user should consult
the earlier volumes for the sometimes extensive textual
material accompanying the tables.

The Editors alone take responsibility for the choice
of new material included in this volume. Such new

material includes diffractometer calculations, analysis
of thermal motion in crystals, and some aspects of
direct methods for phase determination. Although
some of this material is more textual than tabular, it is
of such great importance to most structural crystallog-
raphers, and its development has been so rapid since
the appearance of the earlier volumes, that we decided
to include it here. Oinission of other topics shoild not
be interpreted as an indication of their relative unim-
portance. Some choices had to be made that reflect
both the biases of the Editors and the desire not to
delay publication. ’
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Section 1

X-RAY WAVELENGTHS

J. A. BEARDEN
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1.1. Comments on the Tablés

The X-ray emission wavelengths and absorption edges
presented in Tables 1.1A and 1.1B are reproduced
directly from the work of Bearden [1]. The values are
given in terms of a unit of length (A*) defined such
that the peak of the W Ka, line is at 02090100 A*.
There is an uncertainty in the conversion factor of this
value to dngstroms (1071° m) which is equivalent to
the uncertainty in the absolute determination of the
wavelength of Cu K«,, hence to the uncertainty in 4,
the conversion constant from X-units to dngstroms.
Bearden adopted a value for 4 of 1:002056 + 0-000005
mA/X-unit, and hence suggested that the values in
Tables 1.1A and 1.1B are’in A to 5 parts per million
(ppm), i.e. 1 A*=1-000000+ 0-000005 A. The experi-
mental value of A depends upon the value of N,
Avogadro’s number, and there is reason to believe [2]
that the value of N used by Bearden is in error by more
than 5 but probably less than 20 ppm. If the value for
A is revised, the wavelength values in Table 1.1A and
1.1B must be multiplied by (A4/1-002056) to obtain

wavelengths in A. Since any such change will probably
be less than 20 ppm. the wavelengths given here may
be considered to be in A by all but those who require
the most precise wavelength star.dards. The probable
errors given in the Tables are Bearden’s estimates of
the error in the ratio of a given wavelength to that of
W Koy, taken as the standard. Such.a ratio is, of
course, independent of any change in the value of 4.
The keV values in the Tables are calculated from the
A* values by the relationship:

KeV = 12 13&9310
For further information refer to [1].

Because of the likelihood that the wavelength values
in dngstroms will change slightly in the future, the
practice of stating the wavelength value assumed in
the determination of precision lattice constants should
be continued.

References

[1] BEARDEN, J. A. Rev. Mod. Phys. 39, 78 (1967). We are
indebted to the American Institute of Physics
for their permission to reproduce this material.

[2] DuMonD, J. W. M. Private correspondence (1968);
see also DuMonp, J. W. M. Physics Today,
p. 26 (October, 1965).



Transition, e.g. 8;L,; M, Denotes a Transition Between the L,; and M Levels, which is the ‘LR, Line in Siegbahy

1. X-RAY

WAVELENGTHS

TABLE 1.1A

X-ray Wavelengths in A* Units and in keV Arranged by Atomic Number. The Probable Error (p.c.) is the Errer in
the Last Digit of the. Wavelength. Designation Indicates both Conventional Sieghabn Notation, if Applicatle, and

&

Notation
Desig- fig! ‘ Desig- | :
pation . . . A*  pe. keV A* . pe. keV nation A*  pe. keV A* . pe. keV
3 Lithium 4 Beryllium 19 Potassium (Cont.) 20 Calcium (Cont.)
a KL 223. 1 0.0543 114, 1 0.1085 (v LMy 4724 2 0.2625 © 40:46 1 2 10.3064
B i 35.94 2 0.3849
5 Boron 6 Carbon | LipMy  47.74 1 0.25971  40.96 2;  0.3027
on,2 LMy - ,36,33 20,3413
« KL 67.6 3 0.1833 447 300.277 MmN 692 9. 0.0179 . 525. 9 0.0236
7 Nitrogen 8 Oxygen 21 Scandium | 22 Ti@aniun; N
e KL 31.6 .4 0.392¢ 23.62 .3 0.5249 |4 Ky 3.0342 1 4.0861 2.75216 2 4.50486
oy & Ly 3.0309f 1 4.0906  2.74851 2 4.51084
9 Fluorine 10 Neon Bus KMy 2.7796 2 4.4605 2.51391 2 4.93181
‘ 2. 4.4865 2.4985 2 4.9623
e KL 18.32 2 0.6768  14.610 3 0.8486 Os KMoy . 27634 -3 s <
KM T . = n LuM; 35.13 2 0.3529  30.89 3 0.4013
‘ . 0.8579 |g rnMw  31.02 2 0.3996  27.05 2 0.4584
] | LmM:  35.59 3 0.3483  31.36 2 0.3953
11 Sodium ‘12 Magnesium o3 LigMiv,y31.35 3 0.3954 27.42 2 0.4522
arsKLym 11.9101 9 1.0410  '9.8%00 2 1.25360f = - e o
8 KM 11.575 2 10711 9.521 2 zi.3022 ¥ 23 Vanadium 24 Chromium
LnmM  407.1 5 0.03045 251.5 5 0.0493 |\, KLy 2.50738 2 4.94464  2.293606 3  5.40551
Ll 376 1 0.0330 317 1. 0.0892 |o K Iin 2.50356 2 4.95220  2.28970 2 5.41472
, GiaKMupy 2.28440 2 5.42729  2.08487 2 5.94671
13 Aluminum 14 Silicon s KMy  2.26951 6  5.4629 2.07087 6 5.9869
. LiMym 21.197 9 0.585 18.96 2 0.654
a KLy 834173 9 1.48627 7.12701 o 1.7303gfn Lavmam .
n LnMy  27.34 3 0.4535  24.30 3 0.5102
o KL 8.33934 9 1.48670  7.12542 9 1.73998lg 7 ar o 53 gy 4 0592 2197 T 0.5828
8EM 7.960 2 1.5574 6.753 1 1.8359 b prapes 1 0.4465  24.78 L 0.5003
L 171.4 5 0.0724 135.5 4 ¢.0015) ML LU ) ‘ o
L“L'“‘ : 290' ¢ 0'0428 I e DMy v24.25 3 0.5113  2i.64 3 0.5728
1oL ) ) AMu_nle_v‘;S'], 2 0.037 300. g 0.040
15 Phosphorus 16 Sulfur 25 Manganese 26 Tron
oz KLy 6-1601 1 2.0127 5.37496 8 2.30604|y, K Ly 2.10578 2 5.88765  1.939980 9  6.39084
on K Ly 6.157 1 2.0137 5.37216 7 2.30784ly, KL 2.101820 9  5.80875  1.936042 9  6.40384
8 KM 5.796 2 2.13% Bis KMpm 1.91021 2 6.49045  1.75661 2  7.05798
B KM 5.0316 2.4640 {g K Myyvy  1.8971 1 6.5352 1.7442 1 7.1081
B KM 5.0233 2.4681 ig, \ IiMyan 17.19 2 0.721 15.65 2 0.792
LomM  103.8 4 0.1194 7 n LuMy  21.85 2 0.5675  19.75 4 0.628
1,7 LymMx 83.4 3 0.1487 g, LMy 1911 20,6488 -« 17.26 1 0.7185
I LMy 22.29 1 0.5563  20.15 i 0.6152
17 Chlorine 18 Argon oy,2 Lyplivy 19.45 i 0.6374  17.5¢ 2 0.7050
. MMy 273. 6 0.5 243 5 0.051
o KL 4.7307 1 2.62078  4.19474 5 2.95563
oy KL 4.7278 1 2.62239  4.19i80 5 2.95770 " . .
BEM . 4.4034 3 2.8156 27 Cobalt ‘ 28 Nickel
B3 KMum 3.8860 2 3.1905 |x KL 1.792850 9 6.91530  1.661747 8  7.46089
n LMy 67.33 9 0.1841  55.97 1 0.2217 | KL 1.788965 O 6.93032  1.657910 8 7.47815
| LyM;  67.90 9 0.1826  56.37 1 0.2201 |gs Mg 1.62079 2 7.64943  1.500135 8 8.26466
) gy KMy  1.60891 3 7.7059 1.48862 4 8.3286
19 Potassinm 20 Calcium 03,4 LsMrrx 14.31 3 0.870 13.18 1 0,941
w LMy 17.87 3 0.6 16.27 3 0.762
nR Ly 3.7445 2 3.3i11 3.36166 3 3.08809(8; LuMyy  15.666 8 0.7914  14.271 6 0.8682
ay Kl 37414 7 3.3138 3.35839 3 3.60168l LyuMy 18.292 8 0.6778  16.693 o 0.7427
e KMayn 3.4539 3.5806 3.080 2 4 s 2 TaiM vy 15.972 6 0.7762  14.561 3 0.8515
Bs K M’gi?,v 3.4413 4 3.6027 2. 3 4 .A/[u,rl_r"&'fw_\;f 214, 6 0.058 190. 2 0.0651



. X-RAY WAVELENGTHS

TABLE 1.1A (continued)
X-ray Wavelengths in A* Units and in keV. The Probable Error (p.eﬂ.)‘is the Errdr in the Last Digit of the Wavelength

Desig- 50 Desig- /
nation A> pie. A0V S AW EEY ?‘ﬁibn i W p.e. keV A p.e. keV
“ “20 Copper S0 30 Zine el s Bromine (Cont.) 36 Rrypton (Cont.)
as Ky 1.544390 2 8.02783  1.439000 8 ~8.61578|s¢ LiMunr TUI6RLD 9 1.59
@ KLm 1.540562 2 8.04778  1.435155 7  8.63886{7 LuMi 9.2557.C "1 1473396
B KMy 1.3926 1. 8.9020 6 LaMry 812517 5 “1.52890  7.576' 3 1.6366
Brs KMy m 1.392218 9 8.90529 1.20828 2 '9.5720 !vs }‘\ v 7,219 5 1.703
Bz KNex : 1.28372 2 9.6580 |F.LmMyx 9.585 11,2935
s KMy  1.38109 3 8.9770 1.2848 1 9.6501 e LinMrvy 8.3746 5 ©1.48043 © '7.8177 3 1.5860
Bas LMy 12.122 8  1.0228  11.200 7 1.1070 [Be 7510 4 1.6510
n LnMy 14.90 2 0.832 13.68 2 0.906 |LnNw 7.2, 5 1.710
B LoMyy  13.053 3 0.949%  11.983 3 1.0347 |MiMg 1846 3 0.0672 FeE. T
IIgMy  15.286 9 0.8111  14.02 2 0.884 |MiMm  164.7 3 0.0753
ors ImMrvv13.336 3 0.9297  12.254 3 1.0117 |MuMpyy  109.4 3 0.1133 e
MymM vy 173, 3 0.072  157. 3 0.079 |[Mnly 76.9 2 0.1613 v
. MmMwy 113.8 3 0.1089 i
) . 79.8 3 0.1554
; ?1 Gallium 32 Germanium te Ma Ny 1911 2 0.06488
o KLyy 1.34399 1 ©.22482  1.25%011 9 9.85532/MwNm 18975 3 0.0654
o KL 1.340083 9 9.25174  1.254054 9 9.88642/1 MvNmx 192.6 2 0.06437
B KMn 1.20835 5 10.2603 1.12036 9 10.9780 -
B KMy 1.20780 2 10.2642 1.12894 2 10.9821 37 Rubidium 38 Strontium
B KNum  1.19600 2 10.3663 1.11686 2 11.1008 ,
g KMpvy  1.1981 2 10.348 1.1195 1 11.0745 |ee K Ln 0.92969 1 13.3358 0.87943 1 14.0979
B4 LiMy; 9.640 2 1.2861 lea KL 0.925553 9 13.3953 0.87526 -1 14.1650
Bs LiM 11z s 9.581 2 1.2041 {B: KMy 0.82921 3 14.9517 0.78345 3 15.8249
B LMy 10.3501 8 1.197 8 KMpy ~ 0.82868 2 14.9613 0.78292 2 15.8357
» LuM; 12.597 2 0.9842  11.609 2 1.0680 |8: BNmym  0.81645 3 15.1854  0.77081 3 16.0846
6 LoMr  11.023 2 - 1.1248  10.175 1 1.2185 1Bs KMy © 0.8219 1 15.085 0.7764 1 15.969
! LmM; 12953 2 0.9572 11,965 4 1.0362 |8B«KNwy =~ 0.8154 2 15.205 0.76989 5 16.104
o2 LMy v 11.292 1 1.09792 10.4361 8 1.188008« LiMn 6.8207 3 1.81771  6.4026 3 1.93643
; 8 LM~ 6.7876 3 1.82659  6.3672 3 1,94719
. . ) lyoe LNy 6.0458 3 2.0507 5.6445 3 2.1965
P9 enentic 31 Beteniuny ) LuM;  8.0415 4 1.54177 7.5171 3 1.64933
s KLn 1.17987 1 10.50799  1.10882 2 11.1814 |6 InMyy  7.0759 3 1.75217  6.6239 3 1.87172
o KLy 1.17588 1 10.54372  1.10477 2 11.2224 |ysLuNw  6.7553 3 1.83532  6.2961 3  1.96916
8s KMy 1.05783 5 11.7203 0.99268 5 12.4896 [! LipM;y 8.3636 4 1.48238  7.8362 3 1.58215
61 KMm 1.05730 2 11.7262 0.99218 3 12.4959 los IniMyy  7.3251 3 1.69256 = 6.8697 3 1.80474
B KNy 1.04500 3 11.8642° 0.97992 5 12.6522/|as LMy ~ 7.3183 2 1.69413  6.8628 2  1.80656
B KMy 1.0488 1 11.822 0.9843 1 12.595 |Bs LimN: 6.9842 3 177517  6.5191 3 1.90181
Bss LMy 8.929 1 1.3884 8.321t 0  1.490  |MiMy;  144.4 3 0.0859
7 LMy 10.734 1 1.1550  9.962 1 1.2446 |MgMyy  91.5 2 0.1355  85.7 2 0.1447
B InMry  9.4141 8 1.3170 8.7358 5 1.41923|Muly 57.0 2 0.2174 - 51.3 1 0.2416
! LigM;  11.072 1 1.1198  10.294 1 1.2044 MMy 96.7 2 0.1282 9.4 2 0.1357
dis IiMyyy ©.6709 8 1.2820 8.9900 5 1.37910|MylVs 59.5 2 0.2083  53.6 1 0.2313
MyNm 230. 2 .0 0538 [¢s MyyNy 127.8 2 0.0970
MyNm 126.8 2 0.0978 o
35 Bromine 36 Krypton e MywlN11, 108.0 2+ 0.1148
G MyNar 128.7 © 2 '0.0964 108.7 1 0.1140
oKLz 1.04382 2 11.8776  0.9841 1 12.598 ' ,
oy KL 1.03974 2 11.9242 0.9801 1 12.649 . S et
G KMy 0.93327 5 13.2845  0.8790 1 14.104 : 29 Tttlum AU Zifsenium
BiKMy  0.93279° 2 13.2914 © 0:8785 : 1 14.112 |w KLy , 0.83305 1 14.8829  0.79015 1 15.6909
B KNpm 0.92046 2 13.4695 0.8661 © 1 14.315 |ow KL 0.82884 1 14.9584 0.78593 1 15.7751
B KMy  0.9255 1 13.39 0.8708 2 114.238. | KMu 0.74126 3 16.7258  0.70228 4 17.654
B:KNwvy 0.8653 2 14328 @ KMy  0.74072 2 16,7378 0.70173 3 17.6678
Bs LiMyy 7.304 5 1.697 |g KNy 0.72864 4 17.0154 0.68993 4 17.970
B LMy 7.264 S5 1.707 |gs KMy 0.7345 1 16.879 0.6050 1 17.815




1. X-RAY WAVELENGTHS

TABLE 1.1A. (continued)
X-ray Wavelengths in A* Units and in keV. The Probable Error (p.e.) is the Error in the Last Digit of the Wavelength

Desig- Desig-
nation A* pe. keV A* p.e. keV nation " A*  pe. keV A* pe. keV
39 Yttrium (Cont.) 40 Zirconium (Cont.) 43 Technetium 44 Ruthenium
BsKNwy  0.72776 5 17.036 0.68901 5 17.994 |e2KLu 0.67932t 3 18.2508 0.647408 5 19.1504
B4 LiMn 6.0186 3 2.0600 5.6681 3 2.1873 |@a KLm 0.67502t 3 18.3671 0.643083 4 19.2792
8s LiMm 5.9832 3 2.0722 5.6330 3 2.2010 |fs KMn’ 0.60188" 4 20.599 0.573067 4 21.6346
yo3 LiNgpm  5.2830 3 2.3468 4.9536 3 2.5029 |6 KM 0.60130" 4 20.619 0.572482 4 21.6568
n LM 70406 3 1.76095 6.6060 3 1.87654/8%: KNmm  0.590247 5 21.005 0.56166 3 22.074
8 LuMwy  6.2120 3 1.99584 5.8360 3 2.1244 B’ KM 0.5680 2 21.829
vs LNy 5.8754 3 2.1102 5.4977 3 2.2551 [Bs' KMy 0.56785 9 21.834
71 LuNtv 5.3843 3 2.3027 B 0.56089 9 22.104
I LMy 7.3563 3 1.68536 6.9185 3  1.79201|B« LuMrv 4.5230 2 2.7411
o LipMry  6.4558 3 1.92047  6.0778 3 2.0399 |Ps LiMm 4.4866 3 2.7634
o LMy 6.4488 2 1.92256  6.0705 2 2.04236723 LiNn,m 3.8077 2 3.1809
Bs LNy 6.09442 3 2.0344 . 5.7100 3 2.1712 [n LuM: 5.2050 2 2.38197
Bas 55863 3 2.2194 |fLnM  4.88737 8 2.5368 4.62058 3 2.68323
MuMry 81.5 2 0.1522  76.7 2 0.1617 [vs Lulx 4.2873 2 2.8918
MuNy 46.48 9 0.267 71 LuN1v 4.1822 2 2.9645
MMy 80.9 3 0.1533 |F LM 5.5035 3 2.2528
MmNy 48.5 2 0.256 o2 LmMirv 4.85381 7 2.55431
MM,y 86.5 2 0.1434 o LMy 5.1148Y 3 2.4240 4.84575 5 2.55855
¢ MrvyNum93.4 2 0.1328 8.1 2 0.1511 [Bs Lmuds 4.4866 3 2.7634
MvvOnm 70.0 4 0.177 |Baws LruNivy 43718 2 2.8360
MpMy 62.2. 1 0.1992
o MulNy 32.3 2 0.384
41 Niobium 42 Molybdenm MeNrv 9550 o 0486
oy KLy 0.75044 1 16.5210 0.713590 6 17.3743 |MmMv 68.3 1 0.1814
o KLm 0.74620 1 16.6151 0.709300 1 17.47934y MmNwvv 26.9 1 0.462
Bs KMn 0.66634 3 18.6063 0.632872 9 19.5903 [ MrvyNum 52.34 7 0.2369
p KMm  0.66576 2 18.6225  0.632288 9 19.6083 [MrvyOmm . 4.8 1 0.2768
B! 0.62107 5 19.963
B KNpm  0.65416 4 18.953 0.62099 2 19.9652 45 Rhodium 46 Palladium
B«KNwy  0.65318 5 18.981
£ KMy ; 0.62708 5 19.771 |eaKLn 0.617630 4 20.0737 0.580821 3 21.0201
Bs! KMy 0.62692 5 19.776 | KLm 0.613279 4 20.2161 0.585448 3 21.1771
B4 KNtvy 0.62001 9 19.996 |Bs KMu 0.546200 4 22.6989 0.521123 4 23.7911
Be LiMy 5.3455 3 2.3194 5.0488 3  2.4557 |p1 KMm 0.545605 4 22.7236 0.520520 4 23.8187
6 LiMm  5.3102 3 2.3348 50133 3 2.4730 |BMKNn  0.53513 5 23.168
ves LiNgpm 4.6542 2 2.6638 4.3800 2 2.8306 B2 KNpom  0.53503 2. 23.1728 0.510228 4 24.2991
o LuMy . 6.2100 3 1.99620 5.8475 3 2.1202 B KMy  0.54118 9 22.909
6 LuMyy  5.4923 3 2.2574 5.17708 8  2.39481|8s! KMy 0.54101 9 22.917
vs LoNx 5.1517 3 2.4066 4.8369 2 2.5632 | KNy  0.53401 9 23.217 0.5093 2 24.346
vi LpNyy  5.0361 3 2.4618 4.7258 2 2.6235 |Bs KMy 0.51670 9 23.995
| LgMy 6.5176 3 1.90225 6.1508 3 2.01568|8« LiMn 4.2888 2 2.8908 4.0711 2 3.0454
o LMy 5.7319 3 2.1630 5.41437 8 2.28985|8s LiMm = 4.2522 2 2.9157 4.0346 2 3.0730
e LmMy ~ 5.7243 2 2.16589  5.40655 8 2.29316(vas LiNpm 3.6855 2 3.3640 3.4802 2 3.5533
Bs LNy 5.3613 3 2.3125  5.0488 5 2.4557 |n LuMx 4.9217 2 2.5191 4.6605 2 2.6603
Bots LNty 5.2379 3 2.3670 49232 2 2.5183 |8 LuMiy  4.37414 4 2.83441 . 4.14622 5  2.99022
MoMy 72.1 3 0.1718 68.9 2 0.1798 |vs LulNx 4.0451 2 3.0650 3.8222 2 3.2437
MnNy 38.4 3 0.323 35.3 3 0.351 |m LuNwv  3.9437 2 3.1438 3.7246 2 3.3287
MoNyy 33.1 2 0.375 ! LinM1 5.2160 3 2.3765 4.9525 3 2.5034
MmMy 78.4 2 0.1582  74.9 1 0.1656 los LuMv  4.60545 9 2.69205  4.37588 7 2.83329
MmNy 40.7 2 0.305 37.5 2 0.331 | LMy = 4.59743 9 2.69674  4.36767 5 2.83861
v MmNy 34.9 2 0.356 8s LmN1 4.2417 2 2.9229 4.0162 2 3.0870
¢ MyvyNim72.19 9 0.1717  64.38 7 0.1926 |Bs.1s LmNrvy 4.1310 2 3.0013 3.00887 4 3.17179
MiyvOnm 61.9 2 0.2002 54.8 2 0.2262 |Bi0 LiMrv 3.7988 2 3.2637




1. X-RAY WAVELENGTHS

TABLE 1.1A (continued)
X-ray Wavelengths in A* Units and in keV. The Probable Error (p.e.) is the Errot in the Last Digit of the Wavelength

Desig- ‘ Desig-
nation A* p.e. keV A* pe. keV nation A pe. keV Ax p.e. keV
; 45 Rhodium (Cont.) 46 Palladium (Cont.) 49 Indium (Cont.) 50 Tin (Conl.\)
Bo LiMv 3.7920 2 3.2696 |B1 KM 0.454545" 4 27.2759 0.435236 S5 28.4860
MiNnm 20.1 2- 0.616 |8 KNy  0.44500 1 27.8608 0.425915 8 29.1093
MMy 59.3 1 0.209 56.5 1 0.2194 (KOpm 0.44374 3 27.940 0.42467 3 29.195
MgNy 28.1 2 0.442 26.2 2 0.474 |8 KMy 0.45098 2 27.491 0.43184 3 28.710
M; Ny 22.1 1 0.560 |Bs! KMy 0.45086 2 27.499 0.43175 3 28.716
MMy 65.5 1 0.1892 62.9 1 0.1970 |8 KENyy,v 0.44393 4 27.928 0.42495 3 29.175
MmNy 29.8 1 0.417 27.9 1 0.445 |B LiMy 3.50697 9 .3.5353 3.34335 9 3.7083
¥ MmNy 25.01 9 0.496 23.3% 1 0.531 |Bs LiMm 3.46984 9 3.5731 3.30585 3 3.7500
¢ MyyvyNn,m47.67 9 0.2601 43.6 1 0.2844 |vss LiNgun 2.9800 2  4.1605 2.8327 2 4.3768
MyyOnm 40.9 - 2 0.303 37.4 2 0.332 |ve LiOpm  2.9264 2 4.2367 2.7715 2 4.4638
n LuMy 3.98327 9 3.11254 3.78876 9 3.27234
47 Sitvar 48 Cadmium  |f ImMiy  3.55531 4 3.48721 3.38487 3 3.66280
vs LuNy 3.24907 9 3.8159 3.08475 9 4.0192
as KLyt 0.563798 4 21.9903 0.539422 3 22.9841 |vi LNy 3.16213 4 3.92081 3.00115 3 4.13112
oy KL 0.5594075 6 22.16292 0.535010 3 23.1736 [} LipM: 4.26873 © 9 2.90440 4.07165 9 3.04499
Bs KMy 0.497685 4 24.9115 0.475730 5 26.0612 |op LypMyy  3.78073 6  3.27929 3.60891 4 3.43542
81 KMm 0.497069 4 24.9424 0.475105 6 26.0955 |y LynMv 3.77192 4 3.28694 3.59994 3 3.44398
B: KNpm  0.487032 4 25.4564 0.465328 7 26.6438 |8s LN 3.43606 9 3.60823 3.26901 9 3.7926
Bs KMyvy 0.49306 2 25.145 B2 LmNvyy 3.33838 3 3.71381 3.17505 3  3.90486
B« KNyvy 0.48598 3 25.512 B1 LinOx 3.324 4 3.730 3.1564 3 3.9279
Bs LiMyy 3.87023 5 3.20346 3.68203 9  3.36719|Bi0 LiMyv 3.27404 9 "3.7868 3.12170 9 3.9716
Bs LiMm 3.83313 9 3.23446 3.64495 9  3.40145|8y LiMy 3.26763 9 3.7942 3.11513 9 3.9800
v2 LiNn 3.31216 9 3.7432 3.1377 2 3.9513 MMy 47.3 1 0.2621
vs LiNm 3.30635 9 3.7498 : My Ny 20.0 1 0.619
n LoM;y 4.4183 2 2.8061 4.19315 9 2.95675|MnNiv 16.93 5 0.733
B1 LaMyy 3.93473 3  3.15094 3.73823 4 3.31657\MmMv 54.2 1 0.2287
vs LuNy 3.61638 9 3.42832 3.42551 9  3.61935|MmN; 21.5 1 0.575
7 LmNyv 3.52260 4 3.51959 3.33564 6 3.71686|y MmNyvv 17.94 5 0.691
} LipMy 4.7076 2 2.6337 4.48014 9 2.76735MvOn,m 25.3 1 0.491
as LMy 4.16294 5 2.97821 3.96496 6 3.12691{¢ MyvvNu,m 31.24 9 0.397
oy LMy 4.15443 3 2.98431 3.95635 4 3.13373|MvOm 25.7 1 0.483
Bs LNt 3.80774 9 3.25603 3.61467 9 3.42994
B2.s LmNyvy 3.70335 3  3.34781 3.51408 4 3.52812 51 Antimony 52 Tellurium
B0 LiMv 3.61158 9  3.43287 3.4367 2 3.6075
By LiMvy 3.60497 9 3.43917 3.43015 9  3.61445|a2 KLy 0.474827 3 26.1108 0.455784 3 27.2017
MiNnm 18.8 2 0.658 oy K Ly 0.470354 3 26.3591 0.451295 3 27.4723
MnMyy 54.0 1 0.2295 52.0 2  0.2384 |Bs KMy 0.417737 4 29.6792 0.400659 4 30.9443
MyNy 22.9 2 0.540 |8 KMm 0.417085 3 29.7256 0.399995 5 30.9957
MuNyy 20.66 7 0.600 19.40 7 0.639 |B:KNpmm  0.407973 5 30.3895 0.391102 6 31.7004
MmMy 60.5 1 0.2048 58.7 2 0.2111 |KOgm 0.40666 1 30.4875 0.38974 1 31.8114
MmNy 26.0 1 0.478 24.5 1 0.507 |BsMKMyy. 0.41388 1 29.9560
v MmNy 21.82 7 0.568 20.47 7 0.606 |8 KMy 0.41378 1 29.9632
MvOnm _ 30.4 1 0.408 |8KNyvyw 0.40702 1 30.4604
¢ MvyNom39.77 7 0.3117 36.8 1 0.3371 |8 LiMnp 3.19014 9 3.8864 3.04661 9 4.0695
MyNy 24.4 2 0.509 Bs LiMm 3.15258 9 3.9327 3.00893 9 4.1204
MvOm 30.8 1 0.403 |vss LyNpm 2.6953 2 4.5999 2.5674 2  4.829
MyvOnm 33.5 3 0.370 ve LiOo,m  2.6398 2 4.6967 2.5113 2 4.9369
n LoMy 3.60765 9 3.43661 3.43832 9 3.60586
49 Indium . 50 Tin 6 LuMry  3.22567 4 3.84357 3.07677 6 4.02958
vs LuNy 2.93187 9 4.2287 2.79007 9 4.4437
as KLy 0.516544 3 24.0020 0.495053 3 25.0440 4v: LgNyv 2.85159 3 4.34779 2.71241 6 4.5709
oy KLy 0.512113 3 24.2097 0.490599 3 25.2713 [} LypMy 3.88826 9 3.18860 3.711696 9 3.33555
B KMn 0.455181 4 27.2377 0.435877 5 28.4440 |ap LypMv  3.44840 6  3.59532 3.20846 9 3.7588




