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ABSTRACT

Condensed tables of 20 angles are provided which are simpler to

use for many applications than the comprehensive tables already available.
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1. INTRODUCTION

Several comprehensive tables of two-theta angles are available, for
example, Powers (1960), Amsbury et al,(1964). These are invaluable for

qualitative analysis of complex materials.

Frequently, the analyst is only concerned with one or a few elements
in a known matrix and may wish to check possible interferences and select the
most useful analysing crystal. These condensed tables are most suitable for

this purpose, being in a more easlly manageable form.
In condensing the tables the following steps have been taken:

(1) Only first order lines were considered, since pulse height

analysis virtually eliminates the higher orders.
(2) The very weak lines were eliminated.

(3) All lines with excitation energies greater than 50 keV were

eliminated.

2. FORM OF THE TABLES

X-ray wavelength data were extracted from Kemp (1963) and two-theta
angles calculated by a simple computer programme (Appendix) . Card output
was used, and where zero values appeared (that is, when sin &>1, or no data

were available), these cards were repunched to leave blanks.

Each double page of the tables gives the entire accessible K or L

spectrum for a selected crystal.

Each set is headed by the crystal used, and its 24 value. In addition,
approximate relative intensity values are provided. It will be noted that
frequently a value of the weighted mean 26 value of the K, and Ko, lines is

given as KAl,2. This is very useful when the Ko doublet is not resolved.

3. REFERENCES
Awmsbury, W.P., Lee, W.W., Rowan, J.H., Walden, G.E. (1964). - Y-1470 - A to

I (inclusive).
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Kemp, J.W., (1963) . - Encyclopaedia of X-Rays and Gamma Rays (Clark, G.L., ;
Editor) . p.l124. Reinhold, New York.

Powers, M.C. (1960). - X-Ray Fluorescent Spectrometer Conversion Tables.

Philips Electronic Instruments, New York.
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FORTRAN IV LISTING OF PROGRAMME
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BRAGG (K )
PROGRAMME FOR CONVERSION OF X~RAY WAVELENGTHS TO 2~THETA VALUES
PART ONE K DECK
INPUT DATA REQUIRED 1 WAVELENGTH TABLES (DATA)
2 NAME OF CRYSTAL (CRYST)
3 LATTICE SPACING (TWOD)
OUTPUT ON CARDS
IF DATA NOT IN WAVELENGTH TABLES OR IF LAMBDA/TWOD GT ONE
QUTPUT IS 0,
FEW CARDS AFFECTED ARE BEST REPUNCHED
DIMENSION DATA(100510)s DTHETA (100510) »CRYST(3}
READ(59401) ((DATA(MsN)sN=15T7)sM=3563)
401 FORMAT(A593X6F9¢3)
DO 413 M=3963
413 DTHETA(Ms1)=DATA(Ms1)
411 READ(55402) CRYST»TWOD
402 FORMAT(3A692XF10.,0)
DO 412 M = 3363
DO 412 N = 257
IF(DATA(MaN)Y 404940454013
404 DTHETA{(MsN) = O,
GO TO 412
403 X = DATA(MsN)/TWOD
IF(1e=X)40494055405
405 DTHETA(MIN)=114459156%ARSIN(X)
412 CONTINUE
WRITE(7+407) ,
407 FORMAT(20X20HX-RAY 2-THETA TABLES/26X8HK SERIES//)
WRITE(7+408) CRYSTsTWOD
408 FORMAT(10X3A63520X4H2D =sF8es4//)

aNeaNaNaYaVa¥alaNake)

—

WRITE(7+409) ~

409 FORMAT(61HLINE KAls2 KA1 KA2 KB1 KB3
1 KB2/60HINTENSITY 150 100 50 15 15
2 5//)

WRITE(T7+410) ((DTHETA(MIN) sN=197)sM=3963)
410 FORMAT (A593X6F9e2)

sYa¥a¥aVaVNa¥alaNa¥a)

GO TO 411
END
\
\
BRAGG (L) .
PROGRAMME FOR CONVERSION OF X-RAY WAVELENGTHS TO 2-THETA VALUES
PART TWO L DECK ~ .

INPUT DATA REQUIRED 1 WAVELENGTH TABLES (DATA)
2 NAME OF CRYSTAL (CRYST)
oo 3 LATTICE SPACING (Twoo)
. OUTPUT ON- CARDS
- IF DATA NOT IN WAVELENGTH TABLES OR- IF LAMBDA/TWOD GT ONE
OUTPUT IS 0. - -
' FEW CARDS AFFECTED ARE BEST REPUNCHED
' DIMENSION ‘DATA(100510})s DTHETA (100510) sCRYST(3)
READ(5+401) ((DATA(MsN) sN=159) sM=20995)
401 FORMAT(AS53X8F9e3}
DO 413 M=20s95
413 DTHETA(M»1)=DATA(Ms1)
411 READ(59402) CRYSTsTWOD
402 FORMAT(3A692XF10,0)
DO 412 M=20595
DO 412 N=219 -
IF(DATA(MSN)) 40444044403
404 DTHETA(MsN) = O,
GO TO 412
403 X = DATA(MsN)/TWOD ‘
IF{1e=X)4045405,405
405 DTHETA(MIN)=114e¢59156*ARSIN(X)
412 CONTINUE
WRITE(72407)
407 FORMAT(27X20HX~RAY 2-THETA TABLES/33X8HL SERIES//)
WRITE(7+408) CRYSTsTWOD
408 FORMAT(10X3A6920X4H2D =3F8e4//)
WRITE(72409)

409 FORMAT (78HLINE LAl LB1 LB2 LY1 LA2
1 LB3 LB4 LL//78HINTENSITY 100 50 20
2 10 10 6 4 3//)

WRITE(79410) ((DTHETA(MsN) sN=199)sM=20+95)
410 FORMAT(AS593X8F942)

Go TO 411

END
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X-RAY WAVELENGTH TABLES

KAl
100

8.338
74125
6e154
Se372
4,728
44191
34742
36359
3,031
26749
24503
24290
24102
14936
1789
14658
14540
le435
1340

KA2
50

84341
Tel27
66157
5375
46731
446194
3e745
3.362
3.034
24753
26507
26294
2,105
14940

16793
le661
1e544
16439
le344

KB1
15

144460
116574
96559
7.960
. 6778
5804
5032
44403
34886
3e454
3,089
2,780
24514
20285
2.085
1,910
l1e757

le621
1.500
l1.3G2
1,296
16207

. e w LA oo
R Y BN PO N e S NIRRT . i A s e re B
DRI JESE I S SR C WA IR MRS AP T N P R D T RN

LINE KAl»s2
INTENSITY 150
LI 3 230,
BE 4 113.
8 5 6T
C 6 44,
N 7 314603
0 8 234707
F 9 18.307
NE 10 14,615
NA 11 11,909
MG 12 9,889
AL 13 86339
SI 14 Tel26
P 15 64155
S 16 5¢373
cL 17 44729
A 18 44192
K 19 3e744
CA 20 34360
SCc 21 3,032
T1 22 24750
vV 23 24505
CR 24 2291
N 25 24103
FE 26 1937
co 27 16791
N1 28 le659
cU 29 le542
ZN 30 16437
GA 31 le341

GE 32 14256

AS 33 1,177

SE 34 14106

BR 35 16041

KR 36 0,981

RB 37 06927

SR 38 0.877

Y 39 0.831

ZR 40 0,788

NB 41 0,748

MO 42 0.710

TEC 43 0,676

RU 44 Oe644

RH 45 04614

PD 46 0.587

AG 47 0,561

CD 48 0e536

IN 49 O0.514

SN 50 06492

SB 51 06472

TE 52 04453

I 53 0e435

XE 54 04418

CS 55 0,402

BA 56 0.387

LA 57 0,373

CE 58 0,359

PR 59 04346

ND 60 04334

PM 61 0.322

SM 62 06311

EU 63 0,301

14255
1,175
11105
1,040

0.980

06926
0,875
0,829
0.786
Q,747
0,709
0,675
0,643
0.613
0.585
0e559
0.535
0,512
0.491
0,470
0,451
0.433
O.416
0.401
0,385
06371
06357
Oe344
0.332
0321
0.309
04299

14258
1,179
1.109

1le044

0.984
0930
0.880
0.833
0.791
04751
06713
04679
0.647
06617
04590
0e564
0e539
06517
04495
04475
04456
0e.438
06421
0,405
0,390
0,376
0.362
04349
0.337
06325
0.314
0.304

WAVELENGTH TABLES (K)

1129
1.057
0.992
0.933
0e879
0.829
0.783
0e740
0¢701
0e665
03632
0,601
0e572

- 0e546

06521
0e497
Oe&475
0e¢455
0e435
Oe&417
0,400
0.384
04369
0355
0e341
0.328
0.316
0.305
0e294
0.283
0e274
06264

KB3
15

11.726
94667
84059

1,501
1.393
1,296
1,208

o R A oty T VL B SR 1 n L i e e eSS e S T e Lo

14129
1,058
0,993
0.933
0.879
0,830
0.784
06741
0.702
0.666
0,633
0,602
0,573
0.546
0.521
0,498
06476
0,455
04436
00418
0,401
0.385
0,369
0355
06342
0.329
0,317
0.305
0e294
0.284
0,274
04265

KB2

l.489
l.381
1,284
14196

1:117
1,045
0.980
0.921
0866
0e817
06771
0e728
06690
0e654
06621
06590
0e562
06535
04510
Oes487
0e465
Oe 445
0e426
0408
0,391
Ce376
0,360
0e¢3546
0¢333

. 06320

0.309
0.297
06287
06277
0267
0e¢258

Yo
W



LINE LAl LBl
INTENSITY 100 50
CA 20 36¢393 36,022
sc 21 314393 31,072
Ti 22 27s445 27,074
vV 23 240309 23,898
CR 24 216713 214323
MN 25 19489 19,158
FE 26 17,602 174290
co 27 16,000 15.698
NI 28 14,595 14,308
cU 29 136357 13,079
ZN 30 12,282 12,009
GA 31 11313 11,045
GE 32 104456 10,194
AS 33 9¢67T1 Falrlhs
SE 34 86990 8,735
BR 35 - 86375 8,126
KR 36
RB .37 7318 7,075
SR 38 6863 6:623
Y 3¢9 6 o449 66211
ZR 40 6070 54836
NB 41 - 56725 56492
MO 42 54406 5176
TC 43
RU 44 4,846 4,620
RH . 45 44597 4,374
PD 46 4,368 4e146
AG 47 44154 3,935
CD 48 34,956 36739
IN 49 3,752 3,555
SN 50 3,600 3,385
Sp 51 36439 36226
TE 52 3,290 3,077
I 53 3,148 2.937
XE 54
IS 55 20892 2,683
BA 56 2.776 24567
LA 57 2¢665 24458
CE 58 24561 24356
PR 59 24463 24259
ND 60 24370 2.166
PM 61 24283 2,081
SM 62 20199 1,998
EU 63 24120 16920
GD 64 2,046 1,847
TB 65 1.976 16777
DY 66 1,909 1,710
HO &7 1.845 16647
ER 68 1,785 1.587
TU 69 1.726 1,530
Yg 70 16672 16476
LU 71 14619 1e424
HF 72 1.569 le374
TA 73 14522 16327
W 74 16476 14282
RE 75 1.433 1,238
0S 76 1.391 1,197
IR 77 14352 1.158
PT 78 14313 1.120
AU 79 16277 1,083
HG 80 162642 14049
TL 81 1207 1,015
PB 82 14175 0982
BI 83 1el44 0952
PO 84 lell4 0921
AT 85
RN 86
FR 87 1,030 «840
RA 88 1.005 o814
AC 89
TH 90 «956 e 766
PA 91 «933 o742
U 92 0911 «720
NP 93 «890 «698
PU 94 <868 678
AM 95 e 849 «658

WAVELENGTH TABLES

LB2
20

5586
5238
46923

4e372
44130
34909
3,703
3e514

36339
36175

3023
2882
26751

24511

T U SN U PR A S R P S B T Sl SO A P VU .
PR B I o Lt Tty A ot Doy Cde i me STl T ot T e m mes B ST
AR e sl e TR SR A 2 L el R 5 Fea et

26404
24303
2208
24119
2035

1,882
16812
ls746
1.682
10623
14567
le514
lo463
le4l6
1,370
1,327
1,285
14245
1,206
1,169
1,135
1,102
1,070
16040
1,010

«983

e 955

e929

«858
836

e 794
TT4
¢755
¢ 735
e 719
e701

(L)

LY1
10

5384
5036
44726

44182
3e944
36725
3e¢523
3e336

3s162
3.001

24852

26712

24582

24348

2242
24141
2048
1.961
1.878

1.726
14657
14592
14530
16473
1e417
1.364
1.316
14268
16222
16179
1.138
1,098
1,061
1,025
«991
<958
«927
897
868
«840
e814
.786

e 716
«694

e653
«634
615
«597
«579
562

X=RAY WAVELENGTH TABLES

LAZ
10

72325
6870
6e456
6077
56732
5:414

44854
44605
44376
44,162
3965
3781

3.609.

3e448
36299
32157

24902

24785
26674
24570
2473
2.382

24210
20131
2.057
1.986
1,920
1.856
1.796
1.738
1,682
1.630
14580
14533
14487
le4b4
14402
1.363
1,325
1,288
1253
1,218

1.186
164155

16126

1,017

968
945
«923
«901
«880
2860

LB3
6

19429
17575
15,742
14269
136167
12115
11¢225

8930

6,788

6367
56983
5632
56310
5,013

46487
44,253
44,034
36834
36644

34470
34306

3152
3.009

26874

24628

24516
24410
20311
2216
24126

1962
1,887
1,815
le767
l.681
14619
14561
1.505
1,452
16402
14353
1307
1,263
14220
1,179
l1.141
1,104
1,068
1.034
1,001

¢ 969
¢ 939
«908

«803
e 7155
« 732
" e110

«669

W OBGH e

LB4

66821
6403
6018
5668
5346
5048

46523
44289
44,071
36870
34681

34507
3e344

3190
3.046
24912

24666

24555
20449
2349
24255
24166

2,000
le926
1853
l.785
1,720
1658
1.601
le544
16491
leb44l
1e392
le346
1302
14260
l.218
le179
lal42
1.106
1072
1.039
1.007

977

«948

.841
«793
770
748

« 707

LL
3

41042
356671
316423
27826
246840
22315
206201
18+.358
16693
156297
14081
12976
11944
11.069
10293

9583

8363
T¢836
7356
66918
6517
6150

5503
5217
44952
4e707
44480

44269
44071

3.888
3716
3557

36267

‘34135

36006
2892
2784
24675

26482
2395
2e312
2234
24158
2,086
2019
1955
1.894
1.836
1.782
le728
1.678
164630
14585
le541
16499
14460
le422
1385
1350
1317
1283

le167

10115
1.091
1.067
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ToPAZ CRYSTAL 2D= 247120

LINE KAl92 KA1l KA2 KB1 KB3 KB2
INTENSITY 150 100 50 15 15 5
Tt 22 : 135694

vV 23 134494 134,72 135,16 114482

CR 24 115429 115,21 115,53 100,49

MN 25 101,69 101,62 101,82 89454

FE 26 91,416 91,10 91434 80,76

co 27 82466 82.55 82477 7341

NI 28 75443 75438 75454 67616 67421 66660
cuU 29 6930 69,20 6941 61le76 61,81 61.22
ZN 30 63499 63689 644,09 57.09 57,09 56¢52
GA 31 59427 59422 59642 52485 52490 5234
GE 32 55418 55413 55627 49420 49,20 48465
AS 33 51444 51635 51454 45,88 45,92 45433
SE 34 48414 48,09 48,27 42491 42 .96 42437
BR 35 454,14 45,10 45428 40424 40,24 39471
KR 386 42441 42437 42455 27482 37482 37424
RB 37 39,97 39,93 40,11 35460 35,64 35607
SR 38 37473 37665 3787 33¢56 33,61 33603
Y 39 35469 35,60 35,78 31467 31,71 31ells
ZR 40 33,78 33469 33,92 29696 30,00 29448
NB 41 32,02 31.98 32,15 28439 28443 27691
MO 42 30,435 30,31 30,49 26495 27,00 26447
T¢ 43 28487 28482 29400 25461 25465 25413
RU 44 27647 27443 27660 24435 24440 23492
RH 45 26417 26613 26430 23.23 23,23 22475
PD 46 25,00 24491 25.13 22415 22.15 21468
AG &7 23,88 23479 24,01 21412 21,16 20469

CD 48 22.80 22.75 22.93 20417 20,22 19475

S e S rah 22 a7 5y Pl s Brbor o Ty o Pt A T B oo e O g e 2t s TEat C e nds o h R Ly b syttt S P sty e s e e S e
BTN et B R By R i B e B DRI 2R 8 o Bt St A B N B st R S it et B S U A i
el

IN 49 21,85 21,76 21.98 19632 19432 18489
SN 50 20,90 20.86 21303 18646 18450 18607
SB 51 20,05 19,96 20417 17469 17.73 17,31
TE 52 19.23 19.15 19436 16296 17.01 16658
i. 53 18 ¢4b 18437 18459 16028 16632 1594
XE 54 17,73 17465 17,86 15664 15464 15426
¢S 55 17.05 1701 17:18 15404 15,04 14466
BA 56 16441 16432 16454 14 445 14,49 14411
LA 57 15481 156 73 15494 13489 13.94 13655
CE 58 15421 15,13 15434 13438 13443 13,08
PR 59 14466 14457 14,79 1291 12,91 1257
ND 60 ° 14,15 14,06 14,28 12045 12 .45 12415
PM 61 13 .64 13660 13,77 11498 12,02 11e72
SM 62 13,17 13.08 13430 11460 11,60 11030

EU 63 12474 12466 12.87 1117 11.22 10,92

TOPAZ CRYSTAL



TOPAZ CRYSTAL 2D = 247120
LINE LA1 LB1 LB2 LY1 LA2 LB3 LB&4 LL
INTENSITY 100 50 20 10 10 6 4 3
Te 62 180,00
I 53 144438
XE 54
CS 55 163,23 135,60 119.94 151641 158486
BA 56 142636 124,86 111452 136617 140,82
LA 57 158,64 130,01 116,25 104427 160,79 125441 129,12
CE 58 141.58 120.62 109,01 98,08 142,75 11689 120,03
PR 59 130,51 112.81 102,77 92462 131,53 109659 112.50
ND 60 121.83 106,01 97.24 87465 122,88 103,24 106,01 161.05
PM 61 114.66 100.23
SM 62 108,36 94,91 87.89 79.05 109,15 92.68 95,03 132647
EU 63 102,.83 90,14 834,85 75632 103,58 88,18 90450 124,04
GD 64 97495 85485 80.15 71489 98 .66 84,02 86420 116497
TB 65 93 454 81,88 76466 6869 94416 804,21 82432 110,92
DY 66 89 448 78.18 73,52 65480 90,14 76661 78.72 105645
HO 67 85.74 74,79 70,59 63,00 86437 73431 75.38 100,56
ER 68 82.32 71.63 67.87 60+39 82,94 70.28 72436 96623
TU 69 79.05 68.69 65429 58.06 79.71 67641 69641 92425
Ys 70 76612 65495 62495 55475 76 .66 6heTl 66470 88459
LU 71 73431 63435 60,68 53456 73 .89 6226 64¢19 85422
HF 72 70,70 60,88 58459 5154 71627 59485 6176 8216
TA 73 68.28 58459 56457 49662 68 e84 57662 59451 79616
W 74 65495 56642 54,65 4777 66450 55451 5738 7645
RE 75 63479 54432 52481 46,06 64634 53.47 554637 73489
0S 76 6172 52638 51,07 44 o411 62426 51e54 53637 71.53
IR 77 59,80 50,55 49,48 42487 60434 49,76 51.54 6925
PT 78 57691 48,78 47495 41437 58,49 48404 49,81 6711
AU 79 56618 47,07 46447 39497 56471 46638 48414 65414
HG 80 54,51 45,51 45410 38.63 55404 44482 46657 £3e25
TL 81 52485 43,96 43,73 37.33 53437 43432 45,05 61e42
PB 82 51435 42446 42450 36409 51487 41687 43,59 59,71
t 83 49,90 41,10 41 424 34493 50441 40651 42423 58.11
PO 84 48,51 39,71 40,06 33669 49,06 39612 40492 56647
AT 85
RN 86
FR 87 44 .64 36409 36489 30662
RA 88 43450 34493 35491 29465 44 405 34e45 36413 50697
AC 89 ' o
TH 90 ' 41428 32481 34,05 2787 41,82 32633 34400 48455
PA 91 404,24 31,76 33,17 2704 40,79 31e32 32.99 47 44
U 92 39,26 30,79 32,33 26421 39,80 30435 32,02 46034
NP 93 38,432 29.83 31445 2543 38,81
PU 94 37633 28496 30675 24465 37487 28456 30,22
AM 95 36649 28,08 29496 23492 36,98

TOPAZ CRYSTAL



LIF(220) CRYSTAL 2D = 248480

LINE KAls2 KAl KA2 KB1 KB3 KB2
INTENSITY 150 100 50 15 15 g
sc 21 154491

T1 22 149,85 149,70 150,32 123,95

vV 23 123,18 123,01 123635 106670

CR 24 107,11 107,04 107,31 94412

MN 25 95,19 95,13 95,31 84423

FE 26 8571 85665 85487 76418

co 27 7793 77483 78,04 69.38

N1 28 71,26 71.21 71,35 6356 63461 63404
cU 29 65456 65.47 65,66 58452 58.56 58.01
ZN 30 60,60 60,51 60,70 54414 54,14 53460
GA 31 56018 56.13 56032 50015 50019 49066
GE 32 52634 52629 52.43 46471 46471 46418
AS 33 48,482 48,73 48,91 43457 43,61 43405
SE 34 45,70 454,66 45483 40,77 40,81 40425
BR 35 42,88 42484 43,01 38425 38,425 3774
KR 36 40,30 40,25 40,43 35.95 35,95 35440
RB 37 3799 3795 38412 33485 33,89 33434
SR 38 35,487 35,79 36400 31492 31,96 31e41
Y 39 33,93 33,85 34,01 30412 30,16 29462
ZR 40 32412 32,04 32425 28450 28454 28404
NB 41 30445 30,41 30,58 27.01 27405 2655
MO 42 28487 28483 29,00 25064 25468 25419
TC 43 27 646 27442 27459 24436 24441 23491
RU 44 26614 26,10 26426 23417 23621 22476
RH 45 24490 24486 25,02 22.11 22,11 21465
PD 46 23,79 23,71 23,91 21.08 21,08 20.63

AG 47 22672 22464 22484 20,10 20.14 19.69

ST et VU n T AARI sttt ST e T T ISR

NI YN S

1,70 21465 21.82 19,20 19,26 18279
?g Zg 50:80 20,71 20092 186329 18,439 17.98
SN 50 19,90 19,85 20,02 1757 17,61 17.21
SB 51 19.08 19.00 19,20 16+84 16,88 16647
TE 52 18.30 18422 18443 16¢15 16619 . 15.78
1 53 17657 1749 17,69 15450 15,54 15617
CS 55 164,23 16.19 16435 14032 14432 13496
BA 56 15,62 15.54 15.74 1375 13679 13443
LA 57 15405 14497 15617 13623 1327 1290
CE 58 14,48 144,40 14,60 12.74 12,78 12446
PR 59 i 13,96 13,87 14,08 12630 . 12,30 1197
ND 60 1347 13439 13459 1185 11.85 11657
PM 61 12.98 12.94 13,11 11.41 11445 11.16
SM 62 12654 12446 12466 11.04 11,04 10476
EU 63 12,13 12.05 12,26 10 .64 10.68 1040

LIF(220) CRYSTAL



LIF(220) CRYSTAL
LINE LAl LB1
INTENSTITY 100 50
TE 52
I 53
XE 54
CS 55 : 140,80
BA 56 154,18 128,67
LA 57 138,70 119432
CE 58 128,11 111,63
PR 59 119,72 104,97
ND 60 112,64 99,02
PM 61 106457 93,89
SM 62 101,09 89,10
EU 63 96421 844,78
GD 64 91,84 80,86
TB 65 87.87 7721
DY 66 84,18 73480
HO 67 80,76 70,66
ER 68 77662 67¢73
TU 69 74461 64499
YB 70 71490 62443
Lty 71 69429 60,00
HF 72 66486 57469
TA 73 64461 55454
W 74 62¢43 53451
RE 75 60,42 51453
0S 76 58647 49.71
IR 77 56 468 47498
PT 78 54,491 46431

AU
HG
TL
PB
BI
PO
AT
RN
FR
RA
AC
TH
PA

NP
PU
AM

79

80

81

82

83

84
85
86
87
88
89
90
91
92
93
94
95

53028
5171
50,15
48,73
47¢37
46405

42 440
41433

39,23
384,25
37631
36042
35449
34469

LIF(220)

44,70
43623
41e76
40,34
39.06
3774

34,31
33.22

3120
300 20
29429
28,27
2754
26672

CRYSTAL

LB2

20

150,01

123,69
115,15
107,93
101,66
96415
91.21

82472
79,02
75662
72440
69448
6676
64.23
61,82
59463
57,51
55454
53464
51484
50,11
48647
46497
45453

btg14
42484
41,54
40,38
39,18
38408

35,07
34,14

32.38
31.54
30675
29491
29425
28450

LY1
10

144 044
130,08

111.06
103,85
9749
91496
87403
82451

T4e61
71.16
67697
64499
6229
59468
57623
5504
52.88
50,82
48,91
47610
45435
43¢74
4219
40473
39.31

37699
36672
35+49
34431
33,22
32.04

29412
28421
26451

25473
24494

" 24420

23e46
2276

2D = 268480

LA2
10

155,85
139,74
128,95
120,53
113,52

101,79
96,88
92.48
88443
84,78
81.34
78419
75622
72440
69,83
67439
€5413
62495
60,93
58498
5719
55445

53.78
52420
50464
49,22
47485
46458

41 .84

39474
38476
37.82
3689
36,00
35615

LB3

6

134.66
124412
115460
108+48
102417

96457

87.09
82499
79418
75667
724635
69429
6647
6380
61le31
58498
5673
54463
5265
50673
48491
4T7e24
45462

44405
42658
41616
39.78
38650
3718

32475
30475
29079
28487

2717

LB4

138481
127,56
118461
111.13
104,71

99.02

89.22
85,10
8l.18
77662
74430
71621
68e¢41
65.66
63.14
60679
58652
5641
546041
52.52
50464
48491
47228

LL

155466
139.85

121426
114448
108454
103.33
98453
944,18
90429
86670
83437
80.28
TTe47
74471
72420
69.83
67463
6551
63.52

Gt Do
R RTINS

45470
44422
4279
41041
40413
38.89

34435
32,33
31.37
30645

2875

61.68
5991
58420
56459
55.09
53455

48638

46410
45,05
44,01



LINE

INTENSITY

K 19
CA 20
SC 21
Ty 22
vV 23
CR 24
MN 25
FE 26
co 27
NI 28
CU 29
ZN 30
GA 31
GE 32
AS 33
SE 34
BR 35
KR 36
RB 37
SR 38
Y 39
ZR 40
NB 41
MO 42
TC 43
RU 44
RH 45

SILICON CRYSTAL

KAls2
150

155,53
122,58
104,64
91,75
81,67
73446
66459
60,74
55474
51432
47 o 47
44 ,0¢
40,98
384,28
35,78
33456
31,53
29667
28,01
26 647
25,06
23,74
22,452
21,436
20,33
19.36
18,45

KAl

100

155,25
122,52
104,59
91,71
81459
73442
66455
60471
55.68
51429
47440
44400
40,95
38425
35472
33,53
31,50
29464
27498
26441
24499
23,68
22449
21433
20,30
19.32
18442

PD 46
AG 47
CD 48
IN 49
SN 50
SB 51
TE 52
1 53
XE- 54
cS 55
BA 56
LA 57
CE 58
PR 59
ND 60
PM 61
SM 62
EU 63

17663
1684
16409
15042
14476
14,15
13658
13,04
12453
12,05
11,60
11.17
10,75
10436
10600
964
9631
9,01

17657
16478
16606
15436
14,73
14,09
13452
12.98
12647
12,02
11.54
11.11
10469
10,30
994
9461
9425
8495

SILICON CRYSTAL

KAZ2
50

155,67
122,70
104,74
91.88
81,75
73457
66466
60,85
55481
51439
47454
44413
41,08
38434
35,85
33465
31463
29,77
28,410
26456
25412
23483
22461
21445
20442
19445
18454

17672
16693
16,18
15451
14485
14424
13,67
13,13
12,62
12.14
11,69
11,26
10.84
10.45
10,09
9,73
9,40
9,10

KB1

15

128,74

107.48
93.05
82,03
73423
65495
59481
544,60
50608
46410
42661
39455
3673
34,28

32.03.

30.01
28419
26453
24499
23459
22427
21009
19.99
18499
18405
1717
16439

15463
1491
14624
1364
1304
12450
1199
11e51
11,05
10,63
10,21
982
Qe¢e46
9613
8480
Bel&7
820
790

2D =

KB3

15

464,13
42,64
39455
36676
34,28
32,06
30,05
28619
26653
25,03
23462
22431
21612
20,02
19,02
18,08
17.20
16439

15463
144,94
14427
13.64
13,07
12653
12,02
11454
11,05
10,63
10,24
9.85
9449
9.13
8.80
8450
8420
7493

3.8310

XB2

45,74
42426
39416
36438
33490
31le66
29.64
2782
26413
24463
23422
21491
20475
19466
18466
17672
16487
16408

15630
14461
13694
13¢434
12677
1223
11672
1126
10,78
1036
G397
94538
9425
8489
8e¢59
8e29
Te99
Te72




LINE

INTENSITY

PD 46
AG 47
CD 48
IN 49
SN 50
SB 51
TE 52
I 53
XE 54
CS 55
BA 56
LA 57
CE 58
PR 59
ND 60
PM 61
SM 62
EU 63
GD 64
TB 65
DY 66
HO 67
ER 68
TU 69
Y 70
LU 71
HF 72

RE 75
0S 76
IR 77
PT 78
AU 79
HG 80
TL 81
PB 82
BI 83
PO 84
AT 85
RN 86
FR 87
RA 88
AC 89
TH 90
PA 91
U 92
NP 93
PU 94
AM 95

SILICON CRYSTAL

LAl
100

156469
140,00
127,71
118436
110,51

98,03
92487
88416
83490
80,02
76643
73616
70,06
67620
64,456
62,10
59478

57458

55454
53456
51475
50,00
48,435

46,82
45432
43493
42658
41433
40,09
38494
37.83
36073
35672
344,75
33481

31619
30442

28490
28419
2751
26487
26419
25461

LB1
50

154,84
136424
124,15
114,72
106,87
100,11

88,91
84,14
79.82
75490
12627
68.86
65480
62,87
60,16
57465
55,27
53402
50,92
48,494
47,08
45432
434,64
42,04

40,53
39,10
3771
36641
35419
34,00
3284
3178
30.73
29,70
28,78
2782

25033
2454

23,07
22434
2167
21.00
20439
1978

SILICON CRYSTAL

LB2
20

150,29
133,06
121,28
111,94
104,20

97.58

91.79

81491
7773
73490
70439
67416
644617

58485
56e46
54423
524,09
50013
48429
46456
44,90
43438
41491
40,53

39,20
37693
36470
35453
34047
33644
32444
31,50
30,57
29.74
28487
28407

25488
25621

23492
23,31
22,73
22.12
21.63
21.09

10

152.98
133.74
121,10
111425
103414
96422
90,13
84475

75460
7le64
67695
64463
61658
58671

53456
51626
49411
47.08
45422
43642
41671
40.18
38466
37.20
35485

34456
33631
32016
31.04
29498
28496
28.01
27.08
26419
25433
2454
23468

21e¢54
20487

19.63
19.05
18448
17.93
1739
1687

2D = 308310

LA2

10

161,47
140,80
128,432
118,89
110,99

98449
93426
88453
84426
804,41
76489

70,46
67659
64,95
62445
60416
57496
55691
53496
524,09
50436
48,471

47,18
45,68
44429
42493
4]1.68
404,47
39429
38,18
37.08
36,07
35,09
34,19

30,79

29427
28456
27.88
27.21
2656
25495

LB3

144,05
129,85
11930
110,72
103,52

9721

86463
82410
7796
74420
70468
67e41

6le61
5902
5656
54426
52405
5000
48,09
46626
44455
42493
41436

39690
38¢50
3714
35485
34066
33650
3237
3132
30629
2930
2838
27 e42

24420
22473
22403
2136

20611

LB4

147.83
132,53
121,59
112475
105,33

98,495

88420
83.66
7947
75464
72612
68486

62¢94
6036
57.85
55454
53436
5129
49440
47654
45.81
44,19
42461

41e14
39.74
38+ 40
37.08
35485
34,69
33456
32450
31647
30.48
29655
28685

25436
23089
236,19
22052

21627

LL

151485
136440

117.03
109.83
103.38
98403
93622
8857

80676
77639
T4 424
71434
68457
65498
63461
6137
594,26
57627
5544

Pt e L TR e e

5362
51a95
5036
48.88
4744
46.07
44,80
43458
42439
41e27
40421
39613

35447

33.84
33,09
3234



GERMANIUM(220) CRYSTAL 2D

RH 45
PD 46
AG &7
CO 48
IN 49
SN 50
SB 51
TE 52
I 53
XE 54
¢S 55
BA 56
LA 57
CE 58
PR 59
ND &0
PM 561
SM 62
EU 63

17.69
1691
16015
15443
14479
14416
13458
13.03
12451
12.02
11.56

11612
10,72
10,32
9494
9.60
9425
8493
8 «65

17.66
16485
16410
15440
14473
14,13
13652
12.97
12445
1196
11.53
11.07
10066

10626
9,88
954
922
8488
859

17.78
16499
16424
15652
14.88
14,24
13466
13,11
12460
1210

11.64

1121

10,81
10,40
10,03
9,68
9e¢34
902
8e73

GERMANIUM(220) CRYSTAL

15672
14699
14430
13466
13.09
12451
11.99
11.50
11.04
10,60
10.20

9.80
9442
9,08
8BeT6
8e44
8e1l3
Te87
758

15,72
14499
14,433
1369
13.09
1254
12,02
11.53
11407
10460
10,20

9.83
9445
9611
8.76
844
8416
7487
7e61

= 349930
LINE KAls2 KA1 KA2 KB1 KB3
INTENSITY 150 100 50 15 .
15 5

A 18

A .

K ;g i39.32 139,15 139,40 %?3:3%

A2 33.59 114454 114470 101.36

2¢ 21 .gl 084,77 98,90 88425

ot 22 87406 87,02 87417 78404

e 22 ;3.51 7764 77.78 69.81

R 24 63.52 69¢99 70413 62496

N 25 58.06 63453 63463 57415

NI 28 29130 4.0 RS 47490 |

CU 29 ® 016 440 A ‘
2 Z;.ig 45437 45,50 40.%3 Zg‘éi oeis
NS 39.25 gz.lz 42425 37.88 37.sa Gocal
sa 31 36:67 39.22 39434 35419 35°22 2o
ot 32 36467 6e64 36473 32485 32:85 §4°86
e a0 Jare? 23.23 34,435 30,70 30,73 35.49
ok e 30.22 30013 32.25 28477 28.80 28.34
BR 35 30.22 28.19 30431 2703 27,03 26.41
KR 36 26444 26.41 28453 25443 25643 3
ab 2 26455 25.82 26.94 23497 23:99 gg.os
R 38 2538 ¢32 25446 22462 22 .65 22061
Ye 22 2402 23497 24,08 21436 21439 2 "o1
R4 22476 gi.go 22485 20422 204,25 o0
e 2528 df 6 21468 19.17 19420 %9°90
190 & 19:49 §9°46 20457 18+21 184,24 18.85
15w 19449 046 19,58 17431 17434 e99

. 18453 18465 16647 16:50 ig.ig
. [ ]




LINE

GERMANIUM(2205 CRYSTAL

N

LA1
NT B LB1 LB2
INTENSTTY 100
- 50 20
RH 45
PD 46 .
AG 47 : 156 445
CD 48 ' 160444 1349
IN 49 fgg‘§9 138,91 123050
SN 50 12808 125¢82 113044
SB 51 118°93 115493 195,53,
I 53 ¢ 76 100.82 92
104,07 9% . 7 e 40
XE 54 . 71 87409
cS 55 92082 8 . )
LA 57 80001 74 O
83.74 7 [ ) 3
ND 60 758s 88491 64070
PM 61 «82 65.70 61
69.74 028
®
GD 64 61 57448 53,97
TB 65 59.65 55010 51.86
DY &6 32 52,85  4g 4
57.12 .83
HO 67 50,71 47
55,04 ¢97
TU g9 o-1 46484 4y
51 22 56
YB 70 . 45,0¢ 4
49,51 2.99
’ 41.79 40013
HF 72 46427 40,25 38,482
TA 73 44 481 38,82 37455
W. 74 43439 37e45 36433
RE 75 42,06 36412 35,16
0S 76 40,77 34,89 34,05
IR 77 39,58 33,72 33,03
PT 78 38,439 32458 32,04
AU 79 37430 31e47 31,09
HG 80 36624 30,46 30419
TL 81 35,19 2945 29430
PB 82 34423 28447 28450
Bl 83 33,430 27659 27e67
PO 84 32440 26667 26,91
AT 85 ' :
RN 86
FR 87 29490 24429 24482
RA 88 29416 23453 24417
AC 89
TH 90 27470 226412 22494
PA 91 27403 2142 22435
Uu 92 26438 20,78 21,80
NP 93 25476 20,13 2121
PU 94 25411 19455 20,75
AM 95 24455 18497 20,22
-~ /ﬂwx\\
. No

GERMANIUM(220% CRYSTAL

10

162003
137.78
123.84
113,33
104,72
97¢45
91.16
85,56
80,58

72403
68432
64485
61471
58483
56611

51l.22
49,04
46499
45,06
43430
41457
39.95
38049
37.03
35464

34 435
33,12
31492
30,82
29.75
28674
27476
26485
25496
25611
24429
23453
22470

20466
20402

18482
18427
1772
17420
16467
16418

La2
10

166442
142 449
129,33
119,43
111442
104,49

93,23
88,45
84,08
80,13
76454
734,25

67621
64,51
62,02
59,65
57448
55440
53446
51460
49,83
48.19

46462
45,15
43,73
42,40
41411
39,92
38476
37464
36458
35452
34,56
33,63
32,76

29451

28,06
27.38
26473
264,08
25446
24,88

349930

LB3

147,55
131473
120469
111478
104,426

97480

92.07

82432
78612
T4e25
70473
67642
64434

58486
56640
54,07
51489
49479
47484
464,03
44,428
42465
41l.11

39461
38421
36488
35658
34435
33621
32410
31.03
306,02
2904
28.09
2720
26429

23420
2180
21le13
20448

1929

LB4

151448
134,40
122,87
113,75
106.05

99.43

93465

83,77
79456
75466
72,07
68477
65,70

60.12
57468
55430
53.11
51403
49,07
47.28
45450
43485
42431

40,80
39.40
38406
36.79
35652
34435
33624
32.16
31.15
30616
29.21
28433
27 47

24432
22491
22 624
21459

20440

LL

153,68
137007
125,95

109.81
103 .46
97667
92.82
88441
84412

76.86
73.71
70476
68.04
65443
62,99
60e75

58463
56463
54,75

53,01
51429
49,70
48019
46677
45640
44410
42489
41.72
40659
39.52
38452
3748

33499

32443
3le71
31.00



LIF(ZOO) CRYSTAL

LIF(200) CRYSTAL

. 2D= 4
LINE KA1 nozre
82 KA1
INTENSITY RA2 KB1 KB3
150 100 - KB2
| 15 .
A 136474  136,5 14945 )
gé 2 113,07 115.05 L3682 118.05
= g; 97467 07,65 12418 100,16
v 2 86412 86.08 2Z°;5 87430
CR 24 76492 76,85 4o oe  [7e25
69.34 e 90 69
MN 25 69430 69 ¢13
FE 26 62495  45.95 *44 62,35
Co 27 Te46 57 62
N 52481 5 59 51473
1 28 4 2674 52
8465 «87 47
CU 29 48462 48 47
2 45002 44 71 43,73
N 30 96 43,7
41 45,08 76
GA 31 81 41475 40444 40 43439
GE 32 38,90 38087 41.87 37454 37.47 40411
SE 34 » 98 33.92 ¢ 32056 32. 4455
31,88 34,04 30 «36 32420
BR 35 _ . 31.85 3 °43 30,4
29496 1497 28 «46 30408
KR 36 ¢ 29,93 30 «52 28,55
28419 «05 > *2> 28417
RB 37 . 28,17 6479 26
26461 28428 «79 2644
SR 3g . 26458 25421 25 *
' 25,415 26470 23 021 24483
Y . 25,10 e76
7R 38 23,81 23‘7 25424 22642 ;3'79 23441
N 41 22,57  55.59 23487 21417 Zf';g 2207
214,41 . 2465 20 . 20483
MO 42 . 21438 2 «05 20
0 1.49 .08 19
TC 4 20,31 20, . 19.01 73
RU 42 19.32 19‘§g 20439 18406 19.04 18.69
184.40 19,41 17 18,08 1774
49 16433 143 16485
+36 16404
RH 45 17454 17.51 17.62 15458 15458 15627
PD 46 16476 16470 16485 14486 14486 1455
AG 47 16,01 15496 16410 14418 14021 13489
CD 48 15430 1527 15438 13655 13457 1326
IN 49 14 466 14061 14,75 12497 12497 12469
SN 50 14,03 14,00 14412 12440 12443 12414
SB 51 13446 13440 13455 11489 11.91 11463
TE 52 12492 12486 13,00 11,40 11643 1114
I 53 12,40 12434 12449 10.94 10,97 1071
XE 54 11491 1186 12,00 10.51 10,51 10426
cS 55 11446 1143 11454 10,11 10,11 9.86
BA 56 11,03 10,97 1111 9.71 9Tl 949
LA 57 10,63 10457 10,71 9434 9¢37 911
PR 59 9.86 9,80 9494 8469 8469 846
ND 60 9451 946 19460 8e37 8e37 Bel7
PM 61 9417 9414 9426 8006 8,09 789
SM 62 8486 8430 8494 7480 7.80 7460
EU 63 8e57 8451 8466 7e52 755 7435



LIF(200) cRYSTAL

LINE LA1 2D= 44027¢
LB1
. L
INTENSTITY 100 B2 LY1 LA N
50 20 L83 LB4
SH 45 10 10 LL
D 4¢ . 6
. 4
ég Z; | 155'38 152412 %;g:gé ’
IN 49 158436 136 3¢ 123068 122,0
SN 50 137,36 123,9 121,50 111,85 144 -
B 2 126472  114.35 L42e00 Lo3oes  159.77. 13as23  147.84
. 0 . 1 1
TE 55 117427 106,45 104,0¢ 96434 39469 118,98 32.11
t 109,454 97.28 127429 121,09
53 0 99,63 90416 110434 1
102,82 91,38 117,76 124,25
XE 54 ¢ 93,64 86,1 844,65 109.9 103,00 104,7
¢S 55 ) - 16 79,74 99 96468 *75 149,74
éé 57 82:86 79019 73.29 71432 92,20 8 124,05
p 28 78497 79022 69475 o]+63 87449 Le26 82.89 10
R 59 75 - 40 71.60 66 .49 64422 83 .20 7732 78475 8e42
D 60 72.0 68,23 63.4 6le¢13 79.30 73451 74490 102,22
PM 61 72409 65,07 62:49 58427 723 70403 71.3g 2933
EU 63 63‘58 59448 55,75 - 52 63472 ¢5,07 87446
GD 64 61.02 56494 53.47 50,75 66,56 . 83424
T8 65 «J6 54,59 . 484,59 . 58431 59 gy
BY 58476 51+38 63,89 5 55 76
Y 66 52436 46457 5.88 5 09
HO 56459 49437 61¢42 5 Tels ve
67 50.25 44 665 3457 5 2697
ER 68 54453 48,28 47453 42490 2909 51e41 4e78 70406
TU 69 52462 46.4 45,79 41420 56494 49,34 52662 6738
YB 70 50,75 44°6§ 44416 39459 54,88 PESHP 50456 64.80
LU 71 49406 43.00 42460 38414 52496 45461 48462 62439
47 ¢ 40 41417 51,13 4 46484 60
.77 35.32 L3 7 42.26 [ 58.08
47,75 43446
40,74 41.9 56410
«73 544,24
. ,
HF 72 45 ¢85 39489 38647 34,04 46419 39626 40 e b4 5252
TA 73 NS 38447 37.21 32482 Gh o T4 37487 39405 50481
W 74 43,00 37,12 36401 31464 43433 36455 3772 49624
RE 75 41468 35,80 34485 30455 42402 35426 36046 4775
0S 76 40,41 34458 33475 29¢49 40674 34404 35421 46435
IR 77 39423 33442 32.74 28649 39,56 32491 34404 44699
PT 78 38405 32429 31476 2752 38641 3182 3294 43470
AU 79 36497 31420 30,81 26661 37 430 30475 31.88 42651
HG 80 35492 30,19 29493 2574 36425 29475 30487 41035
TL 81 34 488 29419 29,05 24489 35421 28478 29490 40623
pPB 82 33,92 28422 28425 24408 34425 2784 28496 39417
Bl 83 33,00 27434 27 o443 23432 33,433 26496 28.08 38417
P? 84 32411 266 4b 26467 22451 32447 26406 27423 37415
AT 85 .
RN 86
FR 87 29463 24408 24460 20448
RA 88 - 28490 23432 23,96 . 19.84 29425 23400 24411 33469
AC 89 .
TH 90 27 o 46 2193 22,74 18466 27481 21461 22471 32414
PA 91 26479 21023 22416 18411 2714 20694 22.04 31443
Uu 92 26415 20,60 21461 1757 26450 20431 21.41 30,72
NP 93 25453 19496 21,03 17.05 25485
PU 94 24489 19438 20457 . 16453 25624 19012 2022
24434 18481 20,05 16404 24466

AM 95



///QO |
{ E

e

LINE
INTENSITy

S 16

CL 17

A 18

19

CA 20
S¢ 21
Tt 22
23

CR 24
MN 25
FE 2¢
CO0 27
N1 28
CU 29
ZN 30
GA 33
GE 32
AS 33
SE 34
BR 35
KR 3¢
RB8 37
SR 38
Y 39
ZR 40
NB 41
MO 42

NACL CRYSTAL

KA1s2
150

144,64
113,98
96,03
83420
73614
65,405
58437
52474
47494
43,79
40,18
37003
34,22
31.74
29453
27451
25474
24409
22462
21427
20,04
18,92
17,89
16,95
16.06
15,24
14447

TC 43
RU 44
RH 45
PD 46
AG 47
¢D 48
IN 49
SN 50
Sg 51
TE 52
I 53
XE 54
CS 55
BA 56
LA 57
CE 58
PR 59
ND .60
PM 61
SM 62
EU 63

13,77
13411
124+50
11495
11442
10.91
10,446
10,01
9460
921
Be85
B850
8418
Te87
7658
7430
7.04
679
6455
632
6el2

KA1l
100

144,57
113,94
96,00
83,14
73612
65,02
58,35
52470
47492
43477
40,16
36699
34620
31670
29448
27649
25,72
24405
22460
21425
20,02
18,90
17,85
16,91
16,02
15,22
14,44

13,75
13,09
12,48
11.91
11,38
10,89
10,42
9499
9456
9417
8681
8446
8el6
7¢83
Te54
Te26
6¢99
675
6653
628
6408

KA2
50

144,77
114,05
96409
834,22
73419
65,10
58444
52479
48,01
43,83
40424
37.08
34426
31.78
29,57
27458
25,78
24414
22468
21434
20,10
18,98
17,95
16,99
16413

15,31
14,53

KB1
15

126033
102,64
87411
75054
66043
59407
52495
47081
434,40
39,59
36e3)
33041
30.85
28458
26457
24472
23,10
21461
20,4 2¢
19,05
17493
16693
1549¢
15,08
14,28
13,54
12,87

13,83
13,18
12456
12,01
11,48
10097
10,52
10,07
9,66
9.28
891
8e56
8e24
Te93
7665
Te36
7410
685
6661
6¢38°
6018

12424
lle64
11611
10460
10,11
9466
9e26
8485
8e48
B8el3
781
7650
Te22
6693
6e67
6etls2
6420
598
.5a75
557
537

20= 56394
K83 KB2
15 5
30487 30,45
28060 28.35
26457 26432
24474 24449
23.10 22‘85
21463 21436
20028 20602
19,05 18480
17093 17.67
16.93 _16‘66
15,98 15672
15010 14.83
14,30 14000
13,56 13432
12,89  15.c.

12,26
11.66
11,11
10,60
10,13
9.68
9,26
8487
8450
8e16
7«83
7450
-Te22
695
6469
644
620
.598
577
557
539

12.01
11e44
10489
1038
951
946
9405
8666
830
7e95
7465
Te32
Te04
6eT77
6551
6¢28
6604
583
563
543
524




LINE LAI 2D= 506394
INTENS LBl L8>
ENStTY 100 LY1 LA
A L 50 50 L83 ™
o 40 10 ’ 10 LL
NB 43 : : g 6
- 16 .
MO 4 l4g,9 153,74 132055 145,3g o 4 3
TC 43 *92  133,5, lareY 12645 | 174014 |
g: 24 118048 llO<O 113.87 147.49 %32’64 142.87
Py 45 109,21 101-72 101,66 95, ‘ 048 127,05
AG 47 10153 Tg it 2 94417 got73 11s.s9 105 |
47 S4nae 4e65  gyl3. 75 1094 43 106,65
€D 48 5 88,50 g, 82,68 o, 97090  Tgg*0> 154475
IN 909 83 «09 77 079 91, e 02 135031
49 e 0g 77 e32 95 34 92.4
SN 50 83441 78416 7009 72453 89013 85467 86.2 122,33
SB 51 ;§°34 73677 65‘61 68421 84.35 80.5] 81.§g 113,1¢
TE 55 71.15 69470 64-;3 64430 79°5§ 75495 76:91 105429
I 53 67o38 66613 61. 3 6047¢ 75.38 71.78 72.74 98440
XE 54 +86 62.77 58.§? 57¢49 71.60 67496 68490 92442
CS 55 61~70 , «39 54,50 68-09 64449 65438 87417
BA 56 58. 56082 52. ¢ 61028 62.1 82444
PR 59 : 002 49439 4 21 44462 56. 9 52499 5368 70481
49 «23 44 ¢59 54,2 51.48
PM 61 47o70 45,17 42014 40,70 52002 48438 49.23 64 ¢ 42
SM g2 «76 43437 e31 38,90 s’ 2 46428 47.l 61470
44416 * 38,99 , 45417
GD 64 ® 39.81 o 35.64 56.63
°24 o117 72 4
DY 41002 36007 44040 3 1054 52
66 39,57 36073 34 71 32079 42,79 9¢10 39.94 22
o 35,30 3-45 3le48 41424 37¢55 38,37 50624
) 0.28 39.81 36.09 36.91 48041
' * 34,68 35.52 464667
¢ 45,00
Be 33437 34420 43442
S 25 ed 3?'23 3007 26.99  35.90 30496  31.78  40s57
e 5 o : . . 0466 39425
599 34,471 2984 30
Yg 70 34449 30435 29,08 2 So 61 5800
25403 33,460 28479 .
LU 71 33637 29425 28412 e Se 84
. 24414 32454 27676 .
¥Z ;g gi.g; 53'53 gg.gi 23:28 31:55 26480 27462 gi.gg
[ ] [ ]
45 30,58 25488 26470 .
W 74 30,435 26428 25451 22 e ao >3 6o
0 21469 29467 24499 .
RE 75 29 ¢844 25436 24,7 2582 33480
2094 28479 24414 .
0S 76 28456 24451 23,693 C e in 522
| 20424 27497 23435 .
IR 77 27674 23,70 23,22 24.14 31e72
: 6 27.18 22458 .
PT 78 26493 22.91 22454 1945 27 3093
8692 26440 2183 22, .
AU 79 26418 22614 21,87 1 s 29021
' 18,30 25,68 214,13 .
HG 80 25445 21,44 21425 1 1.92 29.21
71 24495 20¢45 21.
TL 81 244672 20,74 20,63 17 o5 2270
7-13 24428 1979 20. .
PB 82 24405 20,05 20,08 1 20.57 27129
0 1660 23.64 1917 .
Bl 83 23441 19¢44 1945 1992 27402
PO 84 22479 18.80 18496 16.02 23.03 18453
AT 85 1
RN &6 ' .
0 14659
FR 87 21,05 17.13 175 1715 23,89
RA 88 20,53 16460 174,05 l4el4 20f78 16437
5 50 _ 15439 16417 22481
on o1 19:05  15.12  15.78  12.91  losze  lasss  15.70  saia1
PA 91 19, . . . 0 2221
UA 92 18459 14467 15.32 i;.ig ig.gg 14f4? 15f2 .
NP 93 184,16 144,22 14, . . 40
PU 94 17.71 13,81 14,65 11479 17.22 13563 144
AM 95 17432 13,40 14,28 11e44 17,




$102 CRYSTAL

2D= 646863

LINE KAls2 KAl KA2 KB1 " KB3 KB2
INTENSITY 150 100 50 15 15 5
P 15 134,401 133497 134410 120446
S- 16 106495 106492 107000 57663
cL 17 90,03 90,00 90,07 82437
A 18 77665 7763 77670 71407
K 19 68410 68406 68613 62421
¢A 20 60433 60631 60637 55403
S¢ 21 53693 £3491 53697 49414
T1 22 48457 48455 L8 .63 Lt o177
vV 23 44,00 43497 44404 39497
CR 24 40,08 40,06 404,13 36e34
MN 25 36466 36465 36470 33,420
FE 26 33468 33466 33473 30447
¢o 27 31,07 31.04 31011 28406 :
Ni 28 28473 28471 28477 25493 25695 25673
cU 29 26467 26463 26470 24403 24405 23484
ZN 30 24482 24479 24486 22435 22435 22414
GA 31 23414 23412 23,19 20480 2082 20661
GE 32 21465 21e64 21469 1944 19,44 19423
AS 33 20,28 20424 20431 1819 18,21 17498
SE 34 19,04 19.03 19.09 17406 17.08 16486
BR 35 17,91 17,90 17497 16604 16,04 15483
KR 36 16487 16486 16493 15611 15.11 14488
RB 37 15494 1592 15699 14624 14426 14404
SR 38 15607 15.04 15613 13445 13,47 1324
Y 39 14428 14424 14431 12.71 12473 12450
ZrR 40 13454 13450 13459 12.04 12605 11485
NB &4l 12485 12.83 12,90 11.42 11.43 1123
MO 42 12.1
TC 43 cel9 12,17 12,24
RU 44 %}‘8; 11,59 11.66 %8'25 10.86 10.66
RH 45 10.54 11,04 11,11 9“81 10,33 10612
S 1 S o B TR+
47 . 10,12 . 961
Sh pm e g el o
49 . 9 .
10 840 . Te46 .
TE 52 2.7 Y6 8.15 7 Te48 7¢31
I 53 2 7 Te74 7482 6'15 Tel7 7400
XE 54 jeut 7443 7451 *86 6488 6470
cS 55 o 17 7413 735 6458 6460 6
6489 022 " 6e33 045
. 6
BA 56 «88 6495 6433 6el7
LA 57 2‘28 6460 6469 ’2‘09 6409 5493
CE 58 6.16 6e36 6e45 5-85 5686 571
PR 59 593 6e12 6421 ooo2 5464 5649
ND 60 5.73 290 5498 5'2§ Je43 5430
PM 61 5'5 5669 5478 5°0 5623 5¢00
EU 63 5- 3 5430 538 ¢85 4487 4475
.16 5¢13 5 4e70 4470
.21 4453 4.5 +058
0,4 4‘42

S102 CRYSTAL




$102 CRYSTAL .
2D= 646863

LINE LAL LB1 L ‘
T | 52 LYl LA2
INTENSITY 100 50 LB3 LB4 n
- i 20 10 10 |
SR 38 . . 6 4
Y. 39 149,38 %22022 _ ' 3
ZR 40 ¢ 53 ) . 164 ¢ 44 L46
NE 41 130,41 121458 113,32 149.84 126697 1 52
. 117479 110 107426 130 28433
MO 42 107,90 1él°45 103,14  97.73 118.30 114477 115493 :
TC 43 ’ o 45 94483 89.95 108 . 2 105415 106417 15441
RH 45 . 81467 27 - ‘ _ .
PD 46 86.87 8le71 76429 043 93410 84430 8 ‘
PO 4t s6.07  8l.71  T76.25  72.29  BT.06  79.90 85.13  110.78
76482 72,10 * o711 8l.76 o C 102457
CD 48 72 55 2s1 67.26 63.59 ® T4422 75 01
. 76,99 ¢ 95657
IN 49 68.2 68400 63641 59 69,98 70.73
7 6o 2 )86 72.74 . 89449
SN 50 X 24 59492 A . 66405 66
65415 0 ¢ 56¢45 68 .8 81 84e¢14
SB 51 60483 56470 87 62453 6
61491 5 . 53434 65 3627 79436
TE 52 . 7469 53476 33 59427
58,95 54480 * 5050 62,09 6002 75401
1. 53 8 51407 . 56425 5
1.2 OSSO A ¢ S SIS SRS A4 S04 2% eviss
¢S 55 ' - ) ' ¢35 50691 fe
BA 56 Z;'%é 47431 44412  klel2 | - Slebh 64428
LA 57 46:96 45415 42414 3918 51445 46429 47400 5845
SR 56 45i0s  41.26 40.29 37435 j2e23 k2l 44493 sg:;g
pR 59 43.2 e 26 38.57 35 ¢ 42425 42.97
3 3944 67 45,21 53443
ND 60 * 049 36495 40e44 41.
PM 61 41052 37,80 36095 34,11 43.41 3871 slels 51.26
SM 62 32.28 36427 . «62 41,74 37,08 S7-80 A3¢§1
7
EU 63 ¢ 34477 32470 .
GD 64 36497 33,438 31445 33'33 38460 34413 . 34481
35464 32,07 30,27 ¢ 37617 32479 33,48 43458
27455 35,83 31450 ¢ 4198
32.18 40446
TB 65
DY 66 34,438
33 30083
HO 67 018 29.
ER 68 2404 28.5 28,410 26.46 34,5
TU 69 30.97 .2 27.~ 5.45 .6 30.
27 11 33,38 29
YB 70 29,492 26046 26417 24 e47 32 29.12 30697 39
LU 71 28,96 25.g§ 25,28 53054 31.52 28403 59.81 37°g2
HF 72 28403 : 2444 2470 : 27 8471 .
°45 30 000 3643
TA 73 27016 53033 2 21.86 13 2 27471 &
23 3465 29 6402 35
ne 14 28432 72 22 21406 14 25,0 26470 .15
RE 75 25451 55089 22:?? 20.31 53022 24:2? 25477 33000
?5 76 §Z~75 21‘%2 21446 %9-60 26‘2? 23435 54.89 31'§;
R 77 01 > 20 890 . 2 4e03 °
PT 78 23433 20.63 S0t 78 18426 25470 22°54 23,23 30491
HG 80 22,02 %3.29 18‘3? 17.05 ggo2l zozgf 2172 5;.07
TL 21.4 64 ¢ 16, 52 20, 22
TH g ww e poe B 1oles o3 2743
3! 83 20424 46 174 15442 21 1 19.67 65
16,8 38 21 8438 2549
PO 84 19470 89 16 14492 60 17 19404 21
16.3 91 20,9 °79 25423
AT 85 19.18 «37 16 14.43 99 17 18.45
15,8 042 _ 20.4 22 24,5
RN 86 *83 15,9 13499 43 1646 17.88 56
7
FR 87 . 97 13450 53089 16:15 17.32 5;:91
RA 8 17472 | 39 16480 30
Jﬂ > 16. *%9 14,37 %2°29 013
91 44 le92
U 92 16604 13416 13 17,50 13
NP 93 * o6 12 13429 le21 4el5 20
PU 15430 *36 10.8 16465 10
AM 95 14492 1].g, 1262 10,55 jgig; L2457 13.62 19
14,59 Lebs 12,35 10425 87 12, 13423 *20
11.30 12.0 9494 15449 *19  12.85 18.78
<S4 9464 15,13 11.4 18437
14.78 .8 12.14

S102 CRYSTAL



2D = 847600

PE CRYSTAL

PE CRYSTAL
LINE KAls2 KA1 KA2 KB1 . KB3 KB2
INTENSITY 150 100 50 15 15 5
AL 13 144433 144629 - l4h 4] 130.65 133,85
ST 14 108,87 108,85 108,90 101438
P 15 B9.28 89¢26 89.31 82699
S 16 75467 75465 75470 70412
CL 17 65635 65433 65438 60435
A 18 57418 5717 57621 52667
K 19 50,60 50,58 50462 46 e b4
CA 20 456411 45,09 454,14 41630
S¢ 21 40,450 40,449 40,53 37.01
T1 22 36459 36658 36663 33236
vV 23 33423 33421 33426 30424
CR 24 30,32 30431 30,36 2754
MN 25 27478 2777 27481 25419
FE 26 25455 25454 25459 23414
co 27 23459 23457 23462 21433 :
Nt 28 21483 21482 21486 19472 19,73 19657
cU 29 20,28 20,25 20,30 18429 18430 18614
ZN 30 18488 18.86 18,491 1702 17,02 16686
GA 31 17461 17,60 17465 15484 15485 15469
GE 32 16449 16647 16451 14,481 14,481 14665
AS 33 15444 15642 15647 13486 13.87 13:70
SE 34 14,451 14449 14455 13,00 13,02 1285
BR 35 13465 13464 13,69 12423 12.23 12.07
KR 36 12486 12485 12,90 11652 11,52 11:35
RB 37 12.15 12614 12.19 10.86 10.87 1070
SR 38 11.49 11e47 1153 10,26 10,27 10.10
Y 39 16,89 10,86 10,91 9469 9470 9453
ZR 40
10032
NE 41 9480 18‘30 10,36 9418
MO 42 78 9.84 _ 9,19
9430 . 8471 Y004
ag 2 8.85 aras 9434 8.27 012 8+36
44 8443 <% 8.89 7. 8.29 8e13
RH 45 8.0 8442 8447 [1e87 7.88 7472
PD 46 7. 4 8403 8.08 Te49 7450 736
AG 47 68 7466 . Te15 7415 :
CD 48 7434 7432 ; ;g 6.82 6482 Z‘OO
IN 49 g2 7400 7.06 0220 §e52 6e37
SN 50 73 6470 677  -6e22 6423 640
SB 51 O ls 6443 6.48 5495 5095 5°89
TE 52 §°18 6e15 6:22 5469 571 .5°5$
I 53 «93 54,90 5097 546 5,47 5034
XE 54 2'69 567 5.73 223 5,25 5.1
¢S 55 5047 5644 5651 502 5404 409
BA 56 «26 5425 4483 4,83 22
LA 57 5406 5404 gffg 4f65 4,65 2071
CE 58 2-?3 4085 4092 Z'gg re47 4:32
PR 59 . 4e67 4o . 44,30
4453 e 74 4.13 4419
ND 60 4450 4.57 4415
4037 * 3.99 4004
SM 62 Z:g% 4.50 4.3; ;:33 3485 §:$§
EU 63 3,94 3094 4411 3.58 372 3462
. «J1 3.98 3e45 3458 3649
: 3647 3438



LINE

INTENSITY

SE 34
BR 35
KR 36
RB 37
SR 38
Y 39
ZR 40
NB 41
MO 42
TC 43
RU 44
RH 45
PD 4&
AG 47
Ch 48
IN 49
SN 50
SB 51
TE 52
I 53
XE 54
¢S 55
BA 56
LA 57
CE 58
PR 59
ND 60

PM 61
SM 62
EU 63
GD 64
T8 65
DY 66
HO 67
ER 68
TU g9
YB 70
LU 71
HF 72
TA 73
W 74
RE 75
0S 76
IR 77
PT 78
AU 79
HG 80
TL 81
PB 82
Bl 83
PO 84
AT 85
RN 86
FR 87
RA 88
AC 89
TH 90
PA 91
U 92
NP 93
PU 94
AM 95

PE CRYSTAL

LAl

100

145490

113.31
103,15
94482
8772
Bl.62
76421

6Tel7
63431
59682
56661
53469
50,72
484,53
46623
44412

42,12

38655
36495
35.42
34400
32466
31.39

30,21
29,08
28,01
27,01
26407
25,17
24432
23,51
22473
22,01
21430
20,64
20,01
19440
18,83
18,27
1776
17424
16476
16,30
15,84
15442
15,01
14,61

13,50
13,18

12453
12,23
11,94
114,66
11437
11,12

PE CRYSTAL

LB1

50

17134

136414

107,73
98423
90631
83455
T7¢65
T2e44

63466
59691
56650
53.38
50453
47,89
45446
43422
41613
39.18

35,67
34,08
3259
31,20
29489
28,63

27448
26437
254632
24434
23441
22651
21667
20,88
20,12
19440
18,71
18,05
17443
16,83
16425
15471
15,19
14,69
14,20
13,76
13431
12,87
12.48
12,07

11.01
10,66

10,03
Fe72
Se43
9614
8488
Beb2

LB2
20

7924
73445
68439

59.88
56626
53,00
50,01
47,30
444,81
42450
40637
38442
36,61

33.31
31.86
30,48

29,20
28,00
26687

24,81
23,88
22,99
2214
21,35
20,61
19,90
19,23
18,60
18,00
1743
16,87
16434
15,83
15,34
14,89
144,45
14,G3
13,64
13,24
12,89
12,52
12,18

11.24
10,95

10,40
10,14
9489
9.63
Fe42
918

2D = 847600
LY1 LA2 LB3 LB4 LL
10 10 6 4 3
113,48 10159 10227 145437
103,30 93 624 93493 126489
94,95 8610 86478 11422
75485 87 .85 80602 80464 104432
70.18 8le74 74463 75622 96e14
65 ¢30 76435 69682 70.38 89.18
57.03 6730 61662 6217 77483
53452 63 .43 58409 58 ¢ 63 73010
50,33 “ 59,94 54 ¢ 84 55438 6885
47 o 43 56473 51491 52 ¢ 44 65400
44 ¢77 53,82 49416 49,70 6152
42632 51.14 46467 47420 58433
40,07 48 466 44435 44,88 55438
38,00 46436 42418 42471 52470
36607 4t 425 40418 40670 50420
34428 424,25 38430 38483 47,91
31409 38469 34492 354 44 43479
29.66 37,07 33,438 33,92 41694
28429 35455 3194 32 047 40614
27404 34,12 30459 31,11 38455
25487 32,80 29431 29.83 37406
24476 31456 28409 28.63 35656
22.73 29 2
3
21.81 28,14 32'88 26240 32,97
20094 27016 23’38 25440 31673
20012 26.21 2300? 24.42 30 61
%3.36 25432 22013  S3e51 29.55
62 24 46 o 22065 28
17692 3. 21430 21,8 o2
66 <1482 27
172 zalss 1032 26 zees
. 22,14 _ «30 25.79
16,04 2 19.08 19 :
45 e 60 .
%5.47 20,78 %2‘;5 18494 52 gg
4493 20.1 . 18429 *
016 . 23447
14440 19 17416 17.6
55 «68 22475
13,91 18 . 16458 17.1 .
98 1 «10 22409
13444 18. 601 16.5 °
42 o4 21445
12,99 17‘ 15647 15 .
090 098 20 85
12056 17 14097 15 4 i
040 47 20.26
12415 16 14448 1449 *
91 1 «98 19.71
11:75  1g. 4e01 14,5
45 1 «>1 19419
11.37 15,9 356 14,06
9 8 13 * 18068
11.01 15'5 12 13462
6 18,19
10066 15. 12070 13 20
o1l5 . 17,
10,30 14,77 124,31 12.81 17 ZB
. 11490 12 043 *29
¢ 1684
9438 ‘ '
9609 13,3 .
e33
' 10452 11,02
. 15431
g.gg 12439 3:?3 %8.39 14463
. 12,10 «09 14,3
7482 11,81 9+30 9.80 13:9;
758 11,53
7036 11,27 8e76 9¢26



EDDT CRYSTAL 2D= 848080

LINE KAls2 KAl KA2 KB1 KB3 K82
INTENSITY 150 100 50 15 15 5
AL 13 142444 142640 142452 129430 132,40
St 14 108,00 107,98 108,03 100462
P 15 88466 88464 88470 82s44
S 16 75418 75416 75421 69468
cL 17 64695 64493 64498 59498
A 18 56484 56483 56487 5236
K 19 50,31 50,28 50432 46418
cA 20 44 485 44484 44,88 41406
Sc 21 40,427 40426 40,30 36480
Ty 22 36439 36637 36443 33,17
vV 23 33,05 33,02 33,07 30,07
CR 24 30415 30,14 30,19 27439
MN 25 27663 27661 27465 25405
FE 26 25e41 25439 25645 23401
coO 27 23446 23644 23449 21:21 . -
N1 28 21471 21470 21.74 i9.61 19662 19447
cU 29 20417 20,14 20,19 18419 18,20 18404
ZN 30 18478 18,75 18,81 16492 16692 16676
GA 31 17451 1750 17455 1575 1577 15661
GE 32 16 040 16438 16442 14673 1473 14457
AS 33 15436 1533 15.38 13.78 13,80 13463
SE 34 14443 14641 14 447 12693 12495 12478
BR 35 13458 13.56 13,61 12,16 12.16 12400
KR 36 12,79 12.78 12483 1145 11445 11428
RB 37 12.08 12407 12612 10,80 10.81 10464
SR 38 11.43 11440 1147 10,20 10,21 10,04
Y 39 10.83 10,80 10.85 9464 9465 9e48
ZR 40 ‘
NB 41 19.27 10,24 0
9¢74 1 030 9.1
MO 42 9 9073 9 78 J 6 9&14
TC 43 e 25 9,23 ¢ 8066 8 8499
380 929 «67 865
RU 44 8479 823 8 052
R 8¢39 8684 7 *24 860
H 45 8637 83 7.8 S
p 7499 8e43 7 =84 7468
D 46 7498 *45 7
T:64 8,03 7 e46 763
AG 47 Te62 - fel1 7.1 e32
D 48 7030 7,24 68 .78 T3 6e96
N 6098 7034 6 A 6.78 6 64
IN 49 6096 vy °47 6¢48 ¢
SN 50 6e69 666 «02 6418 ¢ 8s34
TE & 6¢14 6s44 5 5692 567
-—2 6012 .66 5 6 ® 9
I 53 5¢90 5. 87 618 543 50 7 5654
XE 5.66 3494 5 <44 531
54 5.4 564 5,70 21 5022
CS 55 <34 5041 5. 5.00 5.0 5409
BA 56 223 5¢22 48 4480 «01 4489
L 5404 50,27 4 4080 4468
A 57 5001 5 *62 446
4485 «08 4 °62 4450
CE 58 483 4 ©44 4445
PR 59 4067 4065 '089 4027 40 4.33
N 4450 4a71 4 %028 4016
D 60 4048 4 011 4 13
PM 4e35 4 *54 349 . 4602
61 «32 4,3 7 3,97
SM 4 4019 4elg «39 3.83 30 3486
EU 4405 4,0 4,23 3.6 3683 3673
63 3,95 3085 4400 3:53 370 3060
® 3.96 3.44 3.2; 3047
¢ 3e¢36

EDDT CRYSTAL




LINE LAl LB1 182 LY1 LA2 LB3 LB4& LL
INTENSITY 100 50 20 10 10 6 4 3
SE 34 165424
BR 35 1463492 134461
KR 36 - -
RB 37 112,37 106488 112,53 100,83 101,50 143,42
SR 38 102,437 97.52 102¢52 92658 93426 125466
Y 39 94 414 89.68 , : 94427 85457 86420 113426
ZR 40 8713 82499 78472 75436 87425 79450 80s11 103452
NB 41 81,08 77415 72498 69475 81420 74415 TheT4 95445
¥o 22 75472 71.98 67496 64+ 90 75486 69438 69.94 88¢57
C 43 . . A . -
RU 44 66676 63427 59452 56469 66488 61425 6180 77433
RH 45 62692 59455 55492 53420 63 404 57«74 58428 72464
PD 46 59 ¢ 46 56616 52469 504,04 59,58 54452 55406 68e42
AG 47 56,28 53,07 49,72 47415 8£.40 5161 5213 64e61
CD 48 53438 50424 47403 44451 53451 48488 49441 61215
IN 49 50 ¢ 42 47461 44455 424,08 50484 46440 46493 57498
SN 50 4825 45420 42426 39484 43438 44409 44462 55406
SB 51 45496 42497 40415 3779 46409 41694 42 o 47 52439
Te 52 43,87 40,89 38420 35487 434,99 39,95 40446 49491
§  53 41,88 38,96 36440 34,09 42,01 38409 38461 47664
E 54 ~ : :
CS 55 38434 35.47 33413 30,92 38447 34472 35424 43454
BA 56 3674 33489 31468 29449 36487 33420 33473 41470
LA 57 35422 32441 30,431 28414 35435 31676 32429 39491
CE 58 33.81 31.03 294,04 26.89 33,93 3042 30.93 38e34
PR 59 32,448 29472 2784 25.73 32.61 29414 29467 3685
ND 60 31.22 28447 26672 24462 31.38 2794 28447 35436
S -~mm'*i‘<
p
sm o fgﬂgﬁ 27.33
EU g3 €Ce?] 26422 .
GD 64 27685 25,18 54‘67 22460 29.0
T8 65 26486 24,2 3:74 21,69 06 25,74
DY se 25.93 3.5 55687 26,83 20:00 24,74 25°§2 32473
25,03 - 602 +U1 23,7 . 31456
HO &7 ° 22439 21 20,01 26 ©78 2442 .
- 24 206 22 029 30.44
ER 68 24418 21,55 ‘ 19,25 88 54 .
. 20,50 25,18 038 29
TU 69 23038 70,7 . 18,5, 22.00 5, .39
_ 22,60 * 19,80 Y v 24,33 27 052 28, 3¢
ZS ;f 21,89 §§°§§ %9012 I%:fé 53953 26525 féo;g 27440
21,18 © 8,50 o 76 15, S 26450
s s qpigl o lmso SIS Zaoz aass (03 Zsies
19,90 o ° 17.33 ¢ 33 18, <49 24,83
SE Zg 19,29 {z‘?z 16,78 ;f”;? 59067 17,2? ;g@§3 24,06
18,73 . 16,25 * . 0,05 3 ©19 23,34
0S ¢ ® 16.1¢ 14432 7607 17 s
‘ 18,17 15,74 19,44 1 <58 22,6
IR 77 . 15062 13.84 - 16:49 17.0 263
17.66 15,25 18,87 15 =00 21.96
PT 78 15,11 13,37 092 16 »
X 17 15 14081 18@32 15 h45 21 33
AU 79 ¢ 14,61 12:9) 17 +38 15,90 ®
. 16,67 14037 +80 14 o2 20,73
HG 0 c® 144 12:49 289 <
TL gl 16421 i3 ég 13,96 12,08 17.30 14,40 52038 20415
PB 82 15,75 13,23 13,5¢ 11669 16,82 13,93 ; ¢ 90 19.60
Bi g3 15433 12.80 %3e17 11.33 }g—gg 13,48 1§°g§ 19,08
14,93 ¢ 2482 o i ¢ 1845
P 10,94 « 305 «58
0 84 14 25 12641 12.45 94 i5.48 i 13455 18409
AT 12,00 10.61 2663
85 o 12 15,07 13,13
R ell 10 ° 12,24 17.63
N 86 e 24 14 12.7¢4
FR 87 69 11083 1> 36 17.20
RA 88 13443 10,94 11 ot 1675
AC 89 1310 10,61 1olas 933
TH 90 12 : ) 9.04 13.2¢
PA o] 046 9,98 10e46 10.9¢
U9z 12416 9 66 ioe34 8450 ) 15.23
RE 93 11.87 9438 19.08 8¢26 12462 983 10,3
PU 94 11e60 9409 S 801 }5'35 9453 1p.py  14+55
1431 * «57 . 9e g 14,23
AM 95 11,0¢ g‘gg 9436 ;:gz 11,74 25 9274 13,92
¢ 11021 9021

EDDT CRYSTAL

EDDT CRYSTAL

2D= 808080




LINE

INTENSITY

MG
AL
Si
p
S.
CL
A
K
CA
5¢C
T1
v
CR
MN
FE
co
Ni
CU
ZN
GA
GE
AS
SE
BR
KR
RB
SR

ZR
NB
MO
TC

RH
PD
AG
CcD

SN
S8
TE

XE
CcS
BA
LA
CE
PR
ND
PM
SM
gy

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28
29
30
31
32
33
34
35
36
37
38

39
40
41
42
43
44
45
45
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63

ADP CRYSTAL

KA1s2

KAl
150 100
136447
103,10 103,08
84,02 84,00
70,63 70.61
60461 60,60
52473 52472
46 37 4€ 436
41,17 41,15
3679 36.78
33,09 33,08
29493 29492
27421 2719
24485 24484
22478 22477
20,496 20,95
19637 19434
17493 17,92
16465 16463
15451 15449
14447 14,46
13455 13454
12469 12467
11,92 11.91
11,22 11,21
10,57 10456
9499 9.98
9e45 9.43
B8e95 8493
8 649 8e47
8.06 8.05
7 665 Teb4
728 Te27
6493 6692
6s61 6060
6e32 6430
6.04 6002
S5¢77 5676
553 5651
5630 529
5,08 506
4488 4 e86
4 468 4466
4 450 4Le48
L ¢33 4432
4417 4el4
4401 3699
3486 384
3672 3,70
3,60 357
3el7 3646
3435 3433
3624 3622

ADP CRYSTAL

KA2

50

103,13
844,03
70,65
60e63
52476
46439
41,18
366,81
33611
2997
27 a24
2488
22,80
21,00
19439
1795
16,67
15,53
14,50
13,57
12,71
11.96
11,25
10,60
10,02
Se48

8497
8452
8409
7.68
T¢31
6497
664
635
6407
580
5457
5433
5.11
4491
4471
4453
4e36
4420
4405
3490
3.76
3463
3,450
3,38
3427

KB1
15

12772
964676
79407
6606
56 ¢ 40
48485
42481
37.856
33473
30427
27631
24478
22458
20667
19400
17651
1620
15402
13498
13,02
12617
1139
10469
10,05
9e47
8e93
8e¢43

Te97
755
Te1l6

6el7
616
588
561
535
5011
4490
4468
4449
4e31
4613
3497
3.82
3667
353
3440
3.28
3416
3405
295
284

2D =

KB3
15

130443
98,438

16421
15,03
13,98
13,03
12417
11440
10.70
10,05

9.47

8494

8ot

7.98
7656
7e17
6e82
6e48
6el7
5488
561
5 ¢36
5612
4,490
4 o669
4450
4432
4,14
3,97
3482
3,68
3454
3441
3.28
3¢16
3406
2495
285

106480

KB2

5

16408
14490
13485
12490
12604
1126
10656
9692
9¢33
8480
830

Te84
Te&43
T¢04
6669
6e¢35
6¢05
576
5e49
524
501
4L 479
4459
4639
4421
4405
3487
3672
358
3ehh
333
3420
3609
298
287
2478
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LINE

INTENSITY

GE
AS
SE
BR
KR
RB
SR
Y
ZR
NB
MO
TC
RU
RH
PD
AG
CD
IN
SN
SB
TE
1.
Xg
CS
BA

LA
CE

PR
ND
PM
SM
EU
GD
8
DY
HO
ER
TU
YB
LU
HF
TA

RE
0S
IR
PT
AU
HG
TL
PB
B1
PO
AT
RN
FR
RA
AE
TH
PA

NP
pU

AM

32
33
34
35
36
37
38
39
40
41
42
43
4y
45
46
47
48
49
50
51
52
53
54
55
56
57
58

59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
T4
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95

ADP CRYSTAL

LA
100

158,21
130,53
115,19
103,73

86483
80026
74455
69,51
65,05
61,02

54414
51,15
48 o 44
45,92
43462
41426
39452
37469
36400
34439

31,52
30,22
28,99
27483

26675
25672
24476
23484
22497
22416
21439
20,66
19496
19,30
18,66
18,07
17449
16495
16444
15.94
15,47
15,01
14459
14617
13,78
13440
13,02
12,67
12434
12.01

1010
10,83

10,30
10,05
9482
9459
9435
9415

LB1
50

146442
124,28
110424

99449

83428
7692
71637
66647
62,10
58,17

51243
48,51
45,83
43,38
41611
39,01
37.07
35427
33459
32,02

29419
27690
26469
25457

24050
23447
22¢54
21463
20,78
19.98
19.21
184,48
17.80
1714
16652
15.94
15437
14,83
14432
13,83
1335
12,91
12449
12.08
11,68
1131
10,94
10,58
10,26
9692

9605
8e77

8e25
Te99
Te75
Te52
7430
7.09

ADP CRYSTAL

LB2
20

63.28
58493
55,08

48448
45,64
43,08
40470
38454
36.55
34,70
324,99
31441
2995

27.28
26410
24498
23494

22696
22,04

20,436
19,60
18.88
18418
17453
1693
16435
15479
15,28
14,78
14432
13.86
13,43
13,01
12,61

12624

11,88
11,53
11621
10,89
10459
10429
10,01

Se24
9,01

B8Be55
Be34
8613
Te92
Te T4
755

LY1

10

60475
5645
52470

46025
43448
40,95
38.64
36e¢52
34655
32674
31,07
29451
28407

25448
24431
23420
22418

21.23
20432
18466
17.20
16452
15,90
15629
1472
14420
13,68
13,18
12471
1227
l1.84
11le44
11,05
10,68
10432

9499

9.66

9435

9.05

Be77

Be47

Te71
Te&7

7.03
683
662
6e&3
623
6405

ZQ = 1066480

LA2

10

86493
80436
T4465
69,60
65,14
6le12

544,24
51625
48,53
46,02
43,72
41,60
39,62
37679
36410
34,49

31,63
30,32
29,09
27,93

26486
25485

23,96
23,09
22,28
21,50
20,78
20,08
19.42
18479
18,18
17.61
17,07
16,56
16,06
15459
15,13
14071
14,30
13,90
13,52
13.14
12,79
124,45
12.14

10,96

10,43
10,18
9.95
9.71
948
927

LB3

114.00

79+21
73 e45
68+37
63687
59483
5617

49,485
47408
44,452
42621
40402
38,04
36618
34444
32483
31432

28458
27e34
26416
25,07

24402
23403

21e24
20442
19.63
18489
18617
17649
16486
16625
15667
15613
14460
14410
13662
136416
12671
12430
11.90
11.51
11615
10479
10e44
10612

978

8e1l3
788
Te65

Te20

L84

7967
73«93
68483
64¢32
60+27
56660

50027
47651
44,96

42462,
40445

38646
36661
34487
33424
31.74

29400
2777
26459
25449

24445
23e47

2165
20.84
20.04
1930
18459
1792
17430
16667
16410
15.56
15.02
14652
14,05
13459
13.14
12.71
12.31
11,92
1156
11.20
1085

10653 -

10.22

LL

150633
128431

103¢52
9477
8739
81.04
75447
70,56

62.24
58667
55443
52.47
49.76
474627
44496
42483

40485

3903

35,74
34425
32.80
31652

30031
29410

26496
26400
25408
24422
23439
22460
21486
21,16
2049
19.86
19427
18468
18413
17461
1712
16464
16419
15476
15435
14495
14457
14421
13484

12458

12402
11476
1150



TGP (eerl 3 € e

LINE

INTENSITY

0O 8
F 9
NE 10
NA 11
MG 12
AL 13
St 14
P 15
S 16
cL 17
A 18
K 19
CA 20
S¢c 21
Tt 22
vV 23
CR 24
MN 25
FE 26
co 27
Ni 28
cU 29
ZN 30
GA 31
GE 32
AS 33
SE 34

BR 35
KR 36
RB 37
SR 38

Y 39

ZR 40
NB 41
MO 42
TC 43
RU 44
RH 45
PD 46
AG &7
CD 48
IN 48
SN’ 50
S8 51
TE 52

XE 54
¢S 55
BA 56
LA 57
CE 58
PR 59
ND 60
PM 61
SM 62
EU 63

KAls2

150
125478
86485
66656
53,12
43059
36649
31,04
26472
23428
20,46
184,11
164,16
144,50
13607
11.85
10,79
9687
9,06
8e¢34
TeTll
Tel4
- 664
6619
577
5641
5407
4e76

4448
4422
3499
36717
3458
339
3e22
306
2691
2617
264
2653
241
2631
2021
2012
2.03
1695
1687
1.80
16473
1467
1,60
1454
1449
leb4
1439
1.34
1630

KAP CRYSTAL

KAP CRYSTAL

KA1l

100

36049
31,03
26472
23627
20445
18411
16615
14449
13,07
11685
10,79
9487
9,05
8e34
7,70
Telk
6463
6618
5477
5.40
5.06
4476

4e48
Lel2
3699
3677
3e57
3438
3621
3405
2.90
2617
264
2652
2641
2430
220
2011
2.02
194
1686
1,79
le73
1,66
1,60
le54
le48
le43
l1e38
1e¢33
1629

KA2

50

36650
31404
26473
23429
204,46
18412
16.17
14450
13,08
11.87
10,80
9.88
9:07
Be35
Te72
Te1l5
6e65
619
579
5641
507
beTT

449
4423
4,00
3479
3,58
3440
3423
3,07
292
2,78
2465
254
2443
232
2622
2413
204
1,96
188
1.81
1e74%
1468
1462
1456
1450
1445
1640
1435
1.31

KB1

15

6577
51652
42007
34.78
29049
25017
21.78
19.03
1678
14490
13.32
1198
10.83
9484
8498
8623
7957
698
6e46
5e99
5658
520
4486
4455
4427

46,02
3.78
3657
3637
3,18
3602
286
272
2459
2e46
235
2024
2014
204
le96
1.87
le79
1072
165
159
153
le&7
le4l
1436
l1e31
1e27
l1e22

‘1618

lel4

2D = 2606328

KB3

15

52424
42 .57
35423

6elb
6400
5458
5,20
4.86
4455
4,27

4,02
3478
3457
3637
3419
3402
287
2.72
2659
2447
235
2024
2614
2405
1.96
1.88
1.80
1,73
1466
1459
1453
le47
1l.42
1436
1631
1.27
1.22
1018
lelé

KB2

5

be4l
594
553
515
4481
4450
4e22

3496
3e¢73
3e52
3¢32
3413
297
281
2667
2454
2042
2430
219
2410
200
191
183
1e76
1468
le62
155
149
le43
138
133
128
1e23
le1l9
1e15
lell



P
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LINE

INTENSITY

V. 23
CR 24
MN 25
FE 26
co 27
NI 28
cU 29
ZN 30
GA 31
GE 32
AS 33
SE 34
BR 35
KR 36
RB 37
SR 38
Y 39
ZR 40
NB 41
MO 42
TC 43
RU 44
RH 45
PD 46
AG 47
CD 48
IN 49

SN 50
SB 51
TE 52

XE 54
¢S 55
BA 56
LA 57
CE 58
PR 59
ND 60
PM 61
SM 62
EU 63
GD 64
TB 65
DY 66
HO 67
ER 68
TU 69
Yg 70
LU 71
HF 72
TA 73

RE 75
0S 76
IR 77
PT 78
AU 79
HG 80
TL 81
PB 82

LAl
100

131,78
109,23
94,07
82.74
73485
66 e46
60,20
54692
50427
46423
42458
39446
36466

31490
29,87
28,03
26,435
24483
23442

20,97
19.88
18,88
17,95
17,08
16420

15454
14,84
144,19
13458

12447
11,97
11,49
11,04
10,61
10,21
9484
QelT
9.13
8.81
8,51
8.22
Te94
T ¢69
Tel3
7420
697
6675
6655
6 ¢35
6617
5699
5682
565
5450
5635
5420
5406

KAP CRYSTAL

LB1
50

127.61
106,38
92.00
80,96
72623
64699
58482
53460
49,00
45,01
41640
38429
35,53

30,81
28480
26697
25,432
23,80
22441

19.98
18491
17.91
16499
16414
15434

14,60
13,91
13427
12,66

11.56
11.06
10,59
10,15
9.73
9.33
8496
860
8627
7¢95
7265
Te36
709
6683
6459
635
6e13
5,91
5671
552
533
5615
4,98
4482
4466
4051
4437
4423

KAP CRYSTAL

LB2

20

24,21
22,69
21,30

18,90
17,84
16.88
15,98
15416
14,40

13,69
13,03
12642
11486

10,82
10,36
9.92
9.51
9413
8476

8,10
7480
Te52
Te24
6499
6675
6¢52
6430
6610
5.90
571
5453
5436
5619
5403
4488
baT4
4461
4.48
4435
4423

23633
2180
20644

18,07
17.03
16.08
15.20
14439
13.64

12.94
12429
11.69

‘1113

10,12
9.66
9622
8.82
8e45
8.09

Te43
Tel3
685
6459
6e34
6410
587
566
546
5626
5,07
4490
4473
4457
4e41
4426
412
3499
386
3e74
3461

2D = 26.6328

LA2

10

31,93
29490
28,06
26,38
24486
23446

21,00
19.91
18,91
17,98
17,12
1632

1558
14,88
14423
13,62

12,51
12,00
11,52
11.08
10466
10,26

9.52
9,18
886
8455
8627
7499
Te73
Te48
Te24
7.02
6080
6460
6¢40
6e22
6.04
587
5670
5454
5639
5624
5,10

LB3

6

93469
82658

1247

64679
59426
54612
49.86

39.18

29453
27466
25496
24442
23400
21670

19.40
18.38
17442
16455
15,73
144,97

14426
1359
12697
12439

1133
1084
10.38
9496
9455
9416

8e45
8e¢13
782
T+52
Te24
697
6e72
6e48
6625
6604
582
5663
5e44
525
5407
4691
LeT5
4460
4 045
4431
4el7

LB4

29.68
27482
26612
24458
23416
21485

19.56
18453
17459
16671
15.89
15413

14443
13476
13.13
12455

11.49
11,01
10.55
10,12
"9e71

G433

8461
8.29
798
Te69
Telbl
Tels
689
6665
6e42
6620
599
579
560
5042
5024
507
4692
4476
Le61
4e47
4433

LL

137.71
113,83
98466
8715
1763
70611
63484
58432
53.29
49612
4547
42418

36460
344,22
32007
30.11
28433
2670

23.85
22459
214473
20.36
19437
18445

1759
16679
1604
15635

14,09
13,52
12,96
12447
12.00
11.53

10469
10432
9496
9462
9430
8498
8470
8els2
8elb
7491
7467
Telsts
7422
7402
682
6063
6eLt5
6629
6012
596
5,81



