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Appendix 6

Crystal Siructures of Compounds and Solid

Solutions
Lattice Spacing of cleavage
Substance Type of struclure parametecs (A) planes ;A}
NaCl FCC, Bl a=5.63% 2.820
Kl FCC, Bl o= ﬁ&’-gf
AgBr FCC, B1 =577
CaF; (fluorite) FCC,C1 a=5.46
= §.37 .
CaCO; (calcite) Rhombobedral, G1 :-45.1- 1.036
a=4.90
§i0; (a-quartz) Hexagonal, C3 cm539
a=>5.18
HKAL(SIO)s Monoclinic b=BS6 1008
(mica, muscovite) c=20.15
=586
a w4525
FesC (ccmenlile) Ortharbombic b=15088
cw 6,740
a=3555+ 0.044x
Austenite FCC, Al (x = weight percent
carbon)
o= 2.867 - 0.013x
: ~ c = 2867 + 0.116x
Madtensite BCTemgonal (x = weight percent
carbon)

Appendix 7
X-Ray Wavelengths

All the following values are extracted from much longer tables on pp. 6-43 of Vol.
4 of the International Tables for X-Ray Crystallography [G.1], which are in turn
taken from J. A. Bearden, Rev. Mod. Phys., 39,78 (1967).

E(Ke) is the energy hv of the unresolved K« line to the nearest 0.01 keV. (The
values in [G.1] are of higher accuracy.) In computing E(Ka), Ko, is given twice the
weight of Ka,.

The wavelengths are given in A" units This unit is defined by the wavelength of
the WKa line = 0.2090100 A®. The A* unit is believed to be equal to the angstrom
Ato within 5 parts per million and involves a conversion factor of 1.002056 +
(.000005 A/icX. Because of the still remaining uncertainty in this conversion factor,
it was decided to introduce the A™ upit. The distinction between A and A* is neg-
ligible except in work of the very highest accuracy.

Wavelengths (in A* units) and Energies (in keV) of Some Characteristic Ewission Lines and
Absorption Edges
B(XKa) Koy Koy K 4 L
Eloment (keV) wrong very strong wesk edge Ly adge
1H
2He
au 0.05 a8 165
4 Be 0.11 114 1111
5B 018 G146
§C nas 44,7 43.68
1N 039 Lk Jose
80 052 D62 nn
SF 0.68 1631
10 Na 0.B5 14.610 14452 142018
11 Ha 1.04 119101 11575 11.569 405
1 Mg 125 58500 511 snn 503
13 Al L4y B34LT3 820834 1560 734813 1704
14 51 1.74 7.1am 711542 6753 6738 ril
1BF m 6160 6157 5796 5.TR4 E ]
65 L 337496 527216 50016 50185
ua 62 707 ATIT8 44004 43571
1BA 96 415474 419160 33460 1,67090
15K aa 3.7445 3414 343539 AA365 411
ua 269 236166 333839 30657 30703 6 1549
11 S 409 30342 2.0309 27796 162 3138
2T 51 175216 174851 151381 LiFTH 1742 725
v 495 130738 150356 138440 11691 1423
U Cr 341 L19380§ 238910 108457 47020 64 207
25 Ma 5.90 230578 2101620 15100 LA9643 19.43
6 Fu G0 1929980 1.936042 1.75661 L1ME 1759 17.525
171 Ca £33 L7%2850 1768965 1.6207% 160815 15571 15915
2N 747 1661747 LE5T910 1500135 148807 14561 14515
29 Cu B4 1544350 1590362 13¥121R 1LIB0SY {I’,._.;J}ﬁ' 13288
30 ZIn 5.63 1.435000 1435155 125525 L5 112154 11131




Appendix 7

X-Ray Wavelengths

X

L

E(Ka) Key Koy very K an
Element (keV) sirong strong weri edge Ley edge
11 Ga 924 134308 1340083 120789 Lisse 11292 10300
12 Ge 988 1258011 1254054 1128%4 111658 10,4381 10.187
1 Ax 1053 117588 105720 L0450 9.5709 33857
3d 8c 1 LI 059218 057974 15900 8.646
W Dr 15 100874 R 05704 B3746 7584
3 ¥r 124 45841 o980t Q5788 184552 1417 1352
37 [b 1328 052849 0925593 042868 081554 7318 &B62
38 8 1814 047943 087526 sy 07657 L3428 Lam
»Y 1493 0.403384 02884 474072 072766 Sl 5562
40 Zr 1575 079018 078491 i (L6688 6.0708 ism
41 Nb 1658 0.2504 0.74620 0.64576 0.06254 inag 50
42 Ma 174d 0.713590 Q705300 [\ Exralil} 0.61978 $.40855 451
4 Te 18313 067932 047502 060130 Q58906 51148 4.60
44 Ry 1924 D647408 0,643083 0572482 0.58061 484578 4289
45 Tth 017 0.617630 0613279 0545605 443395 450 41299
46 wn 0.569521 0585448 0.520520 f.6052 4.36741 3904
4T ag nn 0363798 0.5594075 0.457069 040589 415443 1,699
484 nn 0539421 0.535010 0475105 0.48407 195638 15047
49 1n pLRL] 0516544 0511 0.454545 Q44171 amea 337
50 5n 2520 0495053 0.490399 0435236 042467 255994 21457
515 1628 0474817 0470254 0.417085 0.40868 343041 3.000
S1Te 2738 0A55784 0.451295 0399995 030074 22800 28485
51 11811 0437829 0431318 0363505 037301 114860 L7196
54 e 29.47 0.43087 041834 036872 03384 2.0166 15926
550 3086 QAD4EAS 0.400390 Q254364 03840 TAIM 14140
56 Ba 2.07 0340658 038s111 0340811 033104 277598 13629
S7La 1 0375213 0370737 0327963 031844 266570 - 2261
58 Cs un Q61663 0357091 43316 130643 5613 Lis6
50 Pr ML 0348749 0344140 0304261 029518 2463 20791
60Ma hAL) Q36472 0311646 0293259 028453 2004 L9567
Grm 3 DI24502 0330160 028150 411 14N L9151
62 5m 1952 D.IL3658 0209040 027201 028464 21998 18457
63 Eu 4133 0J03138 0258445 0343577 025593 11209 L7461
44 0d amn 0393038 0.268381 025460 024581 20468 11117
& Th 44 02%3d23 0278724 024408 022341 19745 16457
86 Dy 4173 0.I74247 269523 033788 023048 1.00881 15916
§7 Ho 4126 0265486 0260756 Q2012 021291 18450 1568
88 Er 4a83 Q70 T 0252348 0.22266 021567 L78428 14835
9 Tm 5042 0245095 0244323 021556 020880 1764 1404
70 Y 5204 0241424 0235855 020884 020224 167189 12882
Tl Lu 570 0234081 029258 20231 0.19595 1.6198] 13405
TH 3540 027024 030227 039407 [RYEL 136550 1a9m
BT s 0.720008 0215497 0190088 01834 152157 12553
W sa87 0213528 02090100 0184374 017417 147638 12188
75 Re 60487 0.207611 202781 0178580 o7 143230 L
76 08 6250 0201439 8196794 0173611 160 139121 1.1408
M G436 0193904 Q191047 daépa 036292 133128 11058
TEPI E6.26 015081 0185511 01885 015818 131304 um
9 Au 6910 0.1a%075 0180195 0.158902 0153653 127640 104000
80 Hy 7018 0179958 0175048 sasusr o 134120 100m1
%] 7219 0175035 0.170136 0.A50042 014458 120m% 05791
8175 7428 0170294 0365376 0143970 01408480 117508 69507
BBl 1634 0.165717 0.L60789 0141948 013694 L1486 05734
34 Fo 1843 016120 015636 01380 111388
RS Ay 5056 0.15708 015210 e 1.o#sod
86 Ra f208 015294 014798 413088 1o
87 Fr 2534 0.14896 014359 pa1My 1,00049
[15.1 E146 0.34512 0.14014 032392 100473 0.8028
19 Ac 8941 Q144 0136417 2085 0.97993
%0 Th i) 0137829 L1328 011719 011307 095600 0.7607
1P 9467 LA LT 0119228 Blldas 09384
nzUu o718 0130968 0125847 111139 0.10723 0.910635 0.7223

Appendix 7

Some commonly used X waveleagths
Elament Ko (welghted aversge)” Kay sironp Key very serong KBy week
Er 229100 2293606 220970 208487
s L35S LOMI80 1536042 L75661
Ca 1790250 1.792450 1788965 - Lam
Cu L341838 13440330 1540882 Liyma
Mo Q@T10730 0.T1A850 0109300 [ ¥t
"Kan, ls gives twice the weight of Kay.
Characteristic L Lines of Tungstan

Line Relutive Lutendty Wivelangih

La Wery Strong 147639

Loy Weak L4z

Ly Sirosg 1281809

L Medlum 124460

Lh Weak 126269

Ly Weak 1.0085sS
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Appendix 8

Mass Absorpiion Coefficients u/p (em?/gm)
and Densities p

The mass absorption coefﬁcicp.ts are extracted from much longer tables from the
International Tables for A-Ray Crystallography [G.1]. Although these coefficients
are given to four significant digits, the actual accuracy is much less; the uncertainty
ranges from less than 2 percent to more than 15 percent, depending on absorber
and wavclcn:gth. [G.1] should be consulted for details,

_ The densities of elements solid at room temperature, except 7 are X-ray densi-
ties, rounded off, from (G.1]. Densities of gases are from Metals Handboolk
gCIcvcland: American Saciety for Metals, 1943).

Mo Cu Ca Cr
Deasity Ka xg Ka K|
{4 X
Absorber {gmvem) STHA  0eRA  15aA 19mA 1.?9; A 1.5’%1& uf i..& Ln{f A
18 0.08373 x10° 03727 03689 03912 03852 03565 03928 04116 0.4046
i He 03664 x 10 0201y 01572 02835 02623 03288 02966 0.4648 04001
2 ; t;m 01968 03355 04770 3539 0.6590 05282 1241 05639
is 85 02451 02216 1.007 (5,1 152 1452 118 1388
247 03451 0.2928 2142 1590 3as7 483 1232 5385
6C 2127 (graphile) 1548 0.4285 42
19 105 6683 4.916 4
TN L1165 x §0° 0.78v3 0.6054 7042 sas 110 u;u ;4,:: ;:;:
: [ 1332 x 102 112 08545 1103 8062 17.44 1285 719 27.88
. : L1696 x 107 1384 1166 FAN' ST 5 999
& 0.8387 4107 1209 1624 369 L] Y 5431
: : ;n u.s;:s 1939 n 134 3518 5845 74.66
- M; é.'m 1979 30.08 654 47,38 1308 99.62
DA e~ Ln;; 1A ;1.54 53.08 1580 1207
a7 1004 5.4 7
:-: : L1 (yaliow) 780 5144 1180 89,05 g:'_s :';f:
o o9 | a2 68.90 1412 106.6 819 urz
WA 31204 we1r? 1L64 BLTY 1647 1253 nLs 503
7 w; ;;;o-’ 1262 B934 1809 1373 3555 M58
20Cs :m nLy o 169.9 4265 142
S = X 1290 2574 196.4 4996 3893
= FIRT] 140.8
1Y
24 Cr
23 Mn
26 Fe
7 Co
28 Ni
WCa
NZn
3102
32Ge
DA
M5
A5 Br
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Appendix8  Mass Absorption Coefficients u/p (cm¥gm) and Densities
Mo Cu Cr
Denalty Ka (3] Ka [7] Ka Kp Ka KD
Absorber (glem”) PIIA 0624 1s2A  1amA- 17mA @A 1A 20854

36 Kr 3,488 x 107 .30 Sned .02 VR 48T 2 W6 0.7
T Ry 153 F100 6107 1063 BO.16 159.5 118 nw? ule
385 158 BE.04 65.59 1153 BE.T7 1ns 1322 383 634
wy aan V16 ns 0619 1902 145.4 AP 2669
a0z 651 Is.10 720 w68 1w W9 1565 WEE T
41 Mh R5E 1696 nzZ 148 HIEX] my o ans 3364
42 Mo 0wn JB.A44 129 1583 1187 pal ¥ 1610 4574 1565
43 Te 1.5 1976 130 167.7 126.9 2508 7.y 4433 JEo
44 Ry 1% ik 1540 1808 1310 169.4 206.6 5179 4044
45 i 1242 03 1665 194, um 285.0 FeIT ] 5352 a7
44 Pd 1100 FLE -1 17.63 2050 1536 i % ) 4.0 580.9 4551
47 A oo 2538 1%.10 2181 1658 s 248.9 E17.4 a5
ncd 845 nn 01y ;e 1740 MR 0621 6508 1358
49 In 7329 .0 LB a1 1833 3627 . 058 HED
5050 7.29 3IR e 253 1931 3741 w87 7088 5565
31 5b 669 no0 o kS 2036 913 3001 0.4 5788
52T 625 B WE 14 2084 404 LT 7645 602.7
5t 495 %31 %33 L7 21y 40 mz ns 650.6
5 Xe 5495 w107 B 086 A 259 4590 3534 7554 6852
50 191 {=10°C) L WS 4 W67 4B s by 728,
56 Da 15 @ A 361 5640 499.0 s sma 6445
57 La 617 4534 nw s s 519.0 LR w66
56 Ce ar 4856 B34 a7l 9.5 3591 als 1404 300.4
30 Pr &8 5078 o dizz 3048 3962 4sn W05 2053
60 Nd .0 0.23 BB 419 198 5317 73y 7 134
6l Pm 5552 L L TR Y 3364 4014 0.2 847 mi
£2 5m 754 oS 24 45 66 4118 453 W4 s
63 Eu 325 (18] ] 4474 iy a0 1652 4769 nwy 2449
¢ Gd 4 6219 4595 4267 na 160.5 M6 ke 1300
85Ty [ %2} 6077 4458 L9 99.9 177 18] my 2682
& Dy ED SR5D S038 1366 602 13 1429 BLT 1750
&7 Ho - E50 TLI4 176 1284 1724 1898 1463 361 M4
68 Er .04 1561 5507 13 91.7 1984 1520 m.7 296.1
@ Tm 931 7598 57184 102 2815 piaE] 1598 w0 s
70 Yo 65 .0 Nz oy 1109 140 1645 4056 kY]
7 ls 584 [IRL G104 1320 1165 6 1ma 4295 151
TLHI 128 A2 05 1m) 121.0 Fir 1] 17,6 50 312
N 18.67 Il 6607 1615 1239 283 .y T 380
W 1925 .76 057 1705 1L 45.7 1927 4704 3601
73 s .m 874 TLAT 1783 1213 018 0T 4913 JeB.0
7600 1258 002 (LSRN T Y] 1413 bl E] 00.0 S1zd o011
Tir .55 1004 FiE T T ] 1416 8.4 nep 86 4216
TP 2144 1086 803 1vaz 1512 952 1] STLE 49
79 Au 1928 i " s 160.6 X033 257 5680 T
B0 Hg 1355 147 6530 1162 1665 N 5.7 5.8 4689
nm 10487 1194 s mz 1701 1263 527 6169 483
Y 1.4 1228 %035 DLl 1784 Mg 2638 445 3049
£l .80 1259 B 419 1673 3153 8 6672 5241
86 R 440 (lig., ~62°C) ma 1007 63,7 We e w7 ™A 5ma
50Th X 9946 M 3088 66 “45.0 ME4 B 663.0
nu 19.05 9667 T8 3037 6.2 4463 M69 4.0 6571
94 Py 1.8 ] mey 1L ma 5176 05 [ F] .6




