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ABSTRACT

A detailed table of atomic and molecular mass spectral lines has been
prerared to aid in the interpretation of interferences and assignment of
spectral lines in complex spectra arising from the spark source analysis
2f natural insulating powders blended with graphite to sustain the RF
spark. The compilation consisting of 3000 listings is particularly useful
for multielement trace analysis of geological and biological solids.
Included are carbides, oxides, polymers, multiply-charged ions, and other
molecular species of several or more major and minor elements as well as

a large number of trace eclements.



Spark source mass spectrometry is a useful technique for multielemental trace analysis
of geological and biological solids. Such insulating meterials are usually powdered and
mixed with graphite to produce strong and conducting electrodes. However, the sparking of
complex graphite mixes yields complicated spectra containing the carbides, oxides, polymers,
multiply-charged ions, and other molecular species of several or more major and minor ele-
ments as well as a large number of trace elements.

The primary purpose of the following table is to aid in the interpretation of inter-
ferences and assignment of spectral lines in complex spectra arising from the spark source
analysis of natural insulating powders in a graphite matrix. In a secondary sense, the table
may also be applied to other sample types or even to other fields of mass spectrometry such
as ion probe analysis where molecular species dbecome relatively more important.

There are indeed other excellent mass tables available for general use, but they are
limited for application to the specific problem as stated. More explicitly, the tabdle of
Owens and Sherman (1) is arranged by individual element with comprehensive coverage for
certain kxinds of species excluding carbides, oxides, and many molecular species. The
table of Guthrie and Heath (2), albeit arranged by mass, excludes carbides, most-oxides,
charge-exchange species, and other species of interest. The aim herein 1is to include
those species omitted in preceding tables but of possible interest in complex graphite
systems, to arrange the table in order of ascending mass values, to include the relative
abundance of each species listed, to indicate the theoretical resolution required to sepa-
rate a listed species from a line of analytical value, and finally to be concise in format
but comprehensive in scope. The latter requirement,has resulted in approximately 3000
listings each containing four data words and producing a text of approximately 12,000 words
on a physical format of only thirteen pages.

The entire table was manually calculated, compiled, and typed and is therefore not
meant as a manual of supercritical mass and abundance data, but merely as an interpretive
and useful guide. The user must assume any liability of any kind incurred in the employ-
ment of this table. Further, no claim is made as to the existence or nonexistence of any
species listed herein, nor to that of any species accidentally or purposely omitted.

EXPLANATION OF TABLE

Each listing consists of a row of four words starting with the name of the speciles
and followed by the mass, abundance, and resolutional requirement of the named speciles
respectively.

I. NOMENCLATURE OF SPECIES

The usual chemical notation is used to identify the elemental constuents of the species.

A leading superscript refers to the nominal mass of the species and a trailing superscript
refers to the positive charge of the species. The plus signs of the charge superscripts
are omitted since all species are ions of positive charge. The charge superscript is
omitted entirely for species having a single positive charge. A special two-digit charge

superscript indicates a charge-exchange species where the first digit is the initial charge

of the species before a charge-reducing collision and the second digit gives the resulting
or final charge after collision. The general nomenclature and the special meaning of the
nominal mass superscript are best illustrated by example.

I.A. Flemental Homogeneous Species

a) 2c : & singly-charged ion of carbon 12

b) *2cs . a triply-charged ion of carbon 12

¢) 2C, : a homo-isotopic dimer of carbon and the only combination of carbon
isotopes having a nominal mass of 24. (Absence of superscript = +1).

(a) 2%c3 a hetero-isotopic dimer of carbon having a +2 positive charge and

. containing all combinations of carbon isotopes having a nominal mass
of 25. (Only one combination in this case).

(e) ®°siy : a trimer of silicon containing all combinations of silicon isotopes
giving a nominal mass of 86, ie, 2°Siy = (38S1p + 3°S1) + (2°S1 + 2°si,),
where the parentheses indicate the combinations having the same nominal
mass.

(f) %*2¢c32 : a charge-exchange species of carbon 12 where the initial charge is +3

and the final charge is +2.

I.B. Flementally Heterogeneous Species

(a) 2°SiC : & monocarbide of silicon 28 and the only significant® combination of
carbon and silicon isotopes having a nominal mass of 30.

(b) *2S4C : all the combinations** of silicon and carbon isotopes having a nominal
mass of 41, ie, (2°Si + 32C) and (%°si + 13¢).

(¢) #°S15Ca:  the only significant® combination of silicon and carbon isotopes having
a nominal mass of 108, ie, there is only one silicon trimar of nominal
mass 84 and only one carbon dimer of nominal mass 24.

(d) 399514C2: all the combinations** of silicon trimer and carbon dimer having a nom-
inal mass of 109, ie, (®3Siy + *2Cz) and (23814 + 23C3).

* The word 'significant' means that if a single combination of isotopes is cited, then it is

either the only possible combination or a combination which accounts for 99.0% or more of

. of the abundance of all possible combinations.

** The phrase 'all the combinations' means that the combinations included are either the only
possible ones or that they cumulatively account for 99.0% or more of the abundance of all
combinations.

The starred definitions have meaning in relation to the mass and abundance data following
_a cited species (see parts II and III).

II. MASS (second word)

The masses of singly-charged species are taken from the table of Guthrie and Heath (2)
and are rounded to five decimal places. Some elements are known to less than five
places while others are only approximated as indicated by a (/) following the last digit
in the mass value. Polymeric and heterogeneocus species have masses equal to the sum of



the !niividual contrituting messes. Charge-exchange messes are ootained by multiplyirg the
singly-charged mass by a factor (m/n?) where (m) 1s the initial end (n) the final charge ot
the ion. !Multiplyv-charsed fons have masses equal to the singly-clarged mass divided by the
integral nucbter or pesitive charges.

Tor tpecies containing mcre then one combination of isotopes (eg., I.A.e,I.E.b, and
I.B.d), the mass is that of the comdbination of isotopes which is the most adbundant, as
cpposed to masses of single ccobinations which are unequivocal. The grouping of combina-
tions of isotopes of the szze elements to produce a species of the same chemical fcrmula
was performed to reduce the nurber of listings and 1s based on the fact that the combira-
tions in a group are not resolvable with present commercial apparatus which have resolutions
of 10,000 maximum and 5,0C0 or less practical.

IIT. AEUNDANCE (third word)

Isotopic abundances are tased on Guthrie and Heath (2). Atundances apply only to species
of the same kind (same chemical formula, same charge, tut possibly different exact rasses).
For example, 28SiC at mass 33.27693 comprises 91.19% of the total amount of silicon carbide
formed from all ccmbinations of silicon and carbon isotopes, *!SiC at mass 4C.97649 accounts
for 5.67%, etc. The abundance of ?®SiC is that of a single combination while that of *!siC
1s the sum of the abundances of nore than one combination. .

The adbundances of molecular species which are elementally homogeneous are calculated
using the bincomiel expansion according to Hill (3) or the eguivalent protebility forrula
given by Owens and Sherman (1) for polyatomic clusters:

RA = (A%B CC...N"){M!)/(alblct..n!) . 1.

where RA is the relative ztundence of & given polyatomic cluster (a specified combination
of isntopes) containing !. total atoms of an element which has isotcpes A', B', C',....N'
with isotopic abundances %, 3, C, ....N respectively and where +he numnber of atoms of each
isotcre contained in the cluster is a, b, ¢, ....n respectively. The summation (a+b+c+...n)
is equal to M. This formula is applied to each specific combination of isotopes until all
possible combinations are exhausted.

For clusters ccntaining different elements, the above formula is applied to each ele-
ment individually -anc¢ the abtundance of the heterogeneous cluster is taken as the product of
the indivual Ri's for eech element in the cluster.

Trie tabled abundances zre given in percent. The appearance cf an (E) in the tabled
sbundance indicetes a negative exponential form so that 1.2E3, for example, meens 00.0012%.

for species containins —ore than cne combination (seel), the abundance is the sum of
all cozbinaticns considerec, whereas the mass is that of the most abundant ccmbination.

IV. RESOLUTIOMAL REQUIRTZNT (fourth word)

Resolution is defined as R = ip/aM. o is indicated in the teble by a series of five
dashes for a line of interest at each nominal mass unit and at some half-mass units where
appropriate. A negative velue for R indicates that the listed species occurs at a lower
mass than ¢, the latter teing indicated by the next dashed line. A positive value of R
indicates a higher mass than !5 which is defired as the first previous dashed line.

The aprearance of an (Z) in the resolution velue indicates a positive exponential form
so that 1523, fer exarmple, -eans a resolution of 15,000. There are no exponential forms
for resolutions less than 1C,C00 (= 10EZ3).

V. ScCoP=

Tre nunmter and kinds o species included for each clement depends on its defiaition
as a major, zinor, or trace ccnstituent in geological and biological samples. Carbor, teing
the matrix ~cnsidered, is dvfired as a major element. Other defined rajors are oxygen,
sodium, silicorn, phesphercus, sulfur, potassium, calcium, titanium, and iron. Mincrs are
given as chremium, nicrel, zinc, strontium, zirconium, and bparium. Most other elements are
derirad as trace.

ror trace elements the stecies considered are: singly-and-multiply charged ions up to
+2, polymerization up to the dimer only, mono-and-dicarbides, and rono-and-di-oxides.

for minor elexments the species are: singly-and-multiply charced lons up to +%, polymer-
ization up to the trimer, formation of oxide up to the trioxide and carbide to the tricarbide,
and charge-exchange species with initial charges of +4 or less.

Major elements have more extensive coverage: singly-and-multiply charged ion up to +6,
Folymerization up to four aicms, formation of tetra-oxide and tetra-carbide, charge-exchange
species with initial cherze of 7 or less, and some complex species having two atoms of the
major species and one to three atoms or carbon or oxygen. Polymer formers such as carbon,
aluminum, and silicon are considered to form even rore complex species and some combinations
of theze elements with other mejor elements are included. Appropriate higher degrees of
polymerization and carbide and cxide formation are listed for these three elements.

Only the lower-charge? species of rare gases are considered.

Hydrocartons up to mass 100 are included.

The first hydrides(MH) of all elements from lithium to molybdenum plus barium, lan-
thanunm, and cerium are also listed.

The rmass range covered 1s from 1 to 270 with reductions in the number of entries
from mass 210 to 270 where cnly two elements, thorium and uranium, are of interest.
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-1152
-1170
-1734
+21E3
+1579
+1136

18.02439 100.00 + 713
18.03437 99.58% + 511

+ 987

- 953

00.063 -1116

100.00

00.036 +2820
00.204 +2214
00.037 +1161

91.64 41079
99.71% + 951
00.33 -28%
69.18 -----
92,10 =-----
11.17  +3827
02.06 + 261
26.23 -1288
99.60 -1777
96.97 -1793
00.012 -1915

90.92

99.985 +1451
00.204 + 834

03.85

100.00
01.19
08.00
cs.88
03.€6
07.29

§9.09
00.56
00.54
92.21
C0.257
98.89
31.52

T72.1
01l1.0

09.88
00.146

27.85
04,70

27.81
82.58
02.06
c8.82
07.40
190}9'
64%.63

05.34
04,31
96.97

22.22643 1C0.00

04.11

+ 598

-1212
-1321
-144Y
-1883

+11L4
+ 739

-11E3



22.47608
22.47798
22.48032
22,64162
22.72633
22.75657

22.9752%
22.97617
22.97632
22.97684
22.93978
233Cc  23.00931
7L10  23.01091

S2cr43 23,08467
93\p4  23.22642
31pd32 2323032
79Ge3 23.30800
79zZn3 23.30845
47T42  23.47587
847rt 23.47691
S3cr¢3 23.52918
Tiga® 23,64033

SecptS 23,97283
S4re4sS 23,97316
720e3 23,97386
49742 23.97297
48ca2 23.97626
°6zr¢ 23.97733
32532 23,97906
24y 23.98504
23ngH  23.99760
i2c,  24.00000

73Ge® 24.30778
SSun*3 24,41691
“4cad33 24,41972
49742 24,.47303
T4Ge3 24,64033
T4se® 24,64085
Sere¢3 24,85997

SOoT§2 24,97239
Socr?  24,97302
30y2  24,97358
73A8  24,97390
2sMg  24,98584
24ugH 24.99760
2sc, 25.00336
®Be0 25.00711
12c,4 25.00782

37re*3 25.,30462
7653 25,.30643
78Ge® 25.30710
Siy2  25,47199
3‘s== 25, 47590
ch
sepis3 25.52924
775e® 25.64000
Sepehl 25.7“81“

S:Cri 25.93252
78g5e3 25.9

78K S 25.953#0
2e4g . 25.98259
23\MgH  25.99366
12cN  26.00307
13c, 26.00671
100 26.00785
120,8, 26.01565

477433 26,08431
$80543 26,19252
350132 26,22664
"sr 26.30613
s3cp?  26.47032
eONg 43 26.63330
80g5e3 26.63

8oyxr3 26,.63886
487433 26,63775

S4cr®  26.9694%
S4re?2 26,96980
8ippd 26.97214
27A1  26.98154
20pgH  26.99041
12015y 27,00011
l1gg  27.00422
13c14N 27,00643
120,Hs 27.02347

82gr3  27.30448
82ge3 .30554
35un?  27.46903
ek  27.63802

902r0
455c2
305132
£92n°
9 17 4
‘1}:53

23Na

25.50502

01.107
97.762

11.56
09.19
100.00
11.55

+1910

——-—-

+1175

-2107
-2565
-2827

SOoryS3  27,7LT10 05.34 -39E
S0cp33  27.74781 04,31 -ee--
S8pe2  27.96747 91.86 -2357
83cy*d  27.96371 69.09 -3L404
84xrd  27.97050. 56.90 -4351
845p3 27.97108 00.56 -4782
2854 27.97693 92.21 -----
27p1H 27.98936 99.985 +2251
12¢co 27.99491 98.66 +1556
14x, 28.00615 93.269 + 957
12C,He 28.03130 97.75 + 524
8Sgp3  28.30401 72.15
847043  28.41295 48.83
S7Tre?  28.46770 02.19
865yr3  28.63645 09.86 =—-=--
eegrd  28.63693 17.37 +60E3
S20p33  28,85584 83,76 -----
83cu*3 23.85679 30.91 +30E3
S8pe2  28.96666 00.33 -2948
S8N32 28.96768 63.18 -3289
87353 28.96966 07.02 -4242
87pp®  28.96977 27.85 -4312
285y 28.97649 04,70 -----
28547y 28.98475 92.20 +3508
i3¢co 28.99827 01.10% +1330
120179 28,99910 00.037 +1282
1200 29.00274 98.64 +1104
2oy, 29.00318 00.73 +1086
120,Hs 29.03312 97.74 + 463
Isgs2 29,22278 93.10
e8sr3  29,30200 B82.56
33¢cr33  29.81147 09.55
S9002  29.46659 100.00
o 29.63524 100.00
®ON12 29,96538 26.23 -3577
S4cr33  29.96604 02.38 -3883
S4pe33 29,.,96645 05.82 -4100
®0zp3  29.96881 51.48 -5305
;SCasz 29.97194 gg.gg -16E3
Si 29.97376 03.09 =-==--
2954y 29 9831___ou_1o +2841
14N0 29.99799 99.39 +1237
12c“o 29.99916 00.202 +1180
®oc3 30.00000 94.57 +1142
15N, 30.00022 _00.001 +1133
12cH,0 30.01056 99.63 + 815
SLiC2 30.01500 07.26 + Y27
120.He 30.04695 97.73 + 410
®1izr3 30,301 11.22
8142 30.2255 01.19
SSMp%3  30.52114% 100.00
89Ga%d 20,63365 60.4 -25E3
927,3  30,63489 17.11 -----
®2M53  30.63618 15.84 +24E3
41g32  39,72137 06.88
82N42  30,96417 03.66 -3230
o3y 30 95855 100.00 -5945
3ip g 100.00  -----
30s4H 30 9 158 03.09 +3961
1SN0 30.93502 00.362 +1457
i2cp 30.99840 98.893 +1257
13c0 - 31.00251 00.002 +1077
6203 31.00336 00.119 +1046
311iC, 31.01600 90.70 + 733
12CHs0 31.01839 98.62 + 694
Se6pe33  371,07497 91.66
S4Mo3  31.30198 09.04 -5
842r3  31.302%5 17.40 ~----
S3cu®  3l.he 69.09
e3c3 31.50502 00.0013
STreSd 31,63078 02.19 -78%9
9SMo3 31.63481 15.T72 ===--
e4ny2 31.96398 01.08 -3952
e4zn2  31.96457 48.89 -4263
®6y03  31,96832 16.53 -8526
®epud  31.9696 5.31 -1333
9ezpd 31.96977 0
32g  31,97207 95.0 _ ===--
Sipg T 31.98158 99:2%5
‘°oi 31.98983 99.52 +l oo
13ci®p 32,00176 0l.11 +1077
12CH,0 32.02613 99.60 + 591
S8pe33  32,18517 00.33
97Mo3 32.30207 09.46
escu?  32.L46389 30.91 -----
130Ba4 32 47656 00.101 +2562
98M03  32,63533 23.78 -----
*8pud 32,651/ 01 BI +2083
T4ce*d 32.85378

32.96302
32.96662
32.95888
32.97146
32.97628
32.97989
32.99%05

33.302/
217

- 46357
33.47606
33.635/
33.72639

33.96243
33.96786
33.96791
33.96829
33.9760

33.9792

32 .99408

3&.22639

34.46288
34, helsT
34, 47622
34,6344
34, 6347
34,7265)

34,96200
34,96267
34,96827
34.96885
34.97568
34.97632
34.98978
34%.99331
34.99829
35.00931

35,21382
35 30097
201 8

35 h773}
35.63495

35.96096
35.96709
356783
25. 97668

35.98504
35 99314
36.00000
36.063T4

36.3015%
36. 46167
36.63443
36.63482

36.96050
36.96127
36.96530
. 26.96309
36.97491
36.98584
37.00336
37.00782

37.20102
37.3017

37.45859
37.45954

37.63%
37.63482
37.73868

37.95964%
37.96065
e
37-9230

3797373
37.98269

37.98920
19, g
secy

35.96080

27.81
02.06
12,72
00.76
00.097
95.0
00.075

12.62
09.63
04,11
02.42
17.07
06.59

18.57
04.22
31.61
00.96
07.81
00.76
00.407
19.18

11.32

34.30152 100.00

60.5
08.00
71.66
10.97
18.58
99.511

20.52
00.62
22.23

79.05

07.29
27.33
01.215
9.6
11.07

51.35

27.53
73.98
00.01%
00.337
26.71

75.32'

77.83
01.107
96.7T1

1.

oolg7

24,471

03.25
96.70

254,07
00.96
02.3#

1

o3
37.46086 100.00

04,28
12.26
72.15

09.02
07.76
00.063
28.8s
00.66
24. 467
11.18
00.112

.99680 100.00 111
00670 00.036 + 863

12c,14N 38,00307 97. h} + 941

12CsHe 38.01565

96.69

+ 717



28.30112
28.30120
38.45999
38.63406
28.632500
38.95538
33.95370
38.96010
38.96371
38.96770
28.98154
38.98469
38.98605
39.00011
39,00581
39.01005
39.02347

39.0693%
39.30058
39.45920
39.51353
39.6343

39+70549

3:520en
39.95830
39.96239
39.96259
39.96400
39.96740
29.96816
29.97152
29.97693
29.97996
39.98489
29.99“91

0.03130

L0.30124
40.45415
Lo, 45471
40.45821
40.63430
40, 63449
40,84652
40.95673
40.95832
40.96183
40.56806
40.9681

40.97041
40.37182
40.97649
40.98894
40.99910
41.00274
41.0020

41.0391

41.20354
41.30104
u1.3017§
41.3020

41.45703
k1.63487
41.73673

41.95120
41.55576
41.95663
31,95863
41.96796
41.96815
41.96965
41.97649
41.97751
41,98420
41.99916
42.00000
42.00274
42,01056
42.04695

42,20155
42,45601
42,50168
42,63450
42,62518
412,70155

42.95463
42.95540
%2.95878

93.09
91.19
78.60
98.89
97.56
95.60

57.2
02.3
05.82
49,463
02.46
o4.72
17.11
11.56
09.19
G6.88
42,75
00.87
96.96
00.012
05.67
00.204
00.037
97.55
99.52
G6.68

100.00
04,61
05.94
00.096
11.55
06.99
17.4%0

91.66
56.90
00.56
00.64
18.71
00.90
06.88
03.11
11.11
00.16
97-26
92.148
19.52
97.54
96.64

100.00
T72.15
07.25
01.919
21.79
02.19

09.88

17.37
00.146

+14E4

-5647

%2.05378
42.96645
42.96825
42.97376
42.97645
42.97711
uz.geg)o
42,5584

-k2.39911

43.01839
43.05477

43,320117
42,30208
43,320232
43,44999
43,45450
43,45465
43,63503

43.95301
43.95550
38
3.
43,96805
43,97184
43.97207
43.97711
43,98175
43,98983
44,02621
44,06260

44,19989
44,20171
44,L5286
uu.s;u7g
44,6351

44,34808
L4,95217
44,55592
44.96322
44,95852
b4,97141
L%,97542
44,98070
L4,59218
45,03404
45,.30146
45,30236
45,30240

45,45266
45.63519

45.95234
45,35263
45.95263
45,95428
L5,96374
45,96786
45.96829
45.9€867
45.95868
45,96831
45.97609
45.97956
45.99290
46.04186

46.30201
46.45283
46.63509

46.95176
46.95382
“6-952%7
46.96045
46.96872
46.96885
46.96916
Le.o7565
46.98378
46.38991

47,15720
47,.30249
47.20310
47.45222
47.63653

47.54686
L7.2479
47.9524
47.65253
47.054
L7.85465
47.95958
47.96699

96.62

100.00
100.00
100.00
02.42
10, 44

26.23
51.46
100.00
02.06
€s.59
04.69
01.80
00.204
01.176
97.50
07.81
00.193
08.87

11.22
11.22

17.11
08.00
03.283
15.84
99.935
04.17
71.56
03.08
oa.2g
00.089
00.188
100.00
99.15
97.49

99.911
100.000
88.48

07.29
17.40
09.04
08.00
99.76
T4.69
100.00
00.01
97.83
00.36
69.09
27.11
11.07
15.72
12.17
%3.89
73.98

15.53
00.18s
os.gl
02.80
07.29
94.8

+3960
+3415
+3502
+2690
+2653
+2026
+1674
+1280
+ 622
+ 410

————--

+43E3
+28E3
+4136
+5009
+2934
+2865
+2863
+2823
+1958
+1706
+1141
+ 515

—c—e—-

3ec
149yg2
24y,
1432;3
3SC113C
30gy18g
1603
a‘!-!gC;
12c
XQSNdS
97M°?
97C3

14 GNdS
8532

C.Ti

'BMOZ
48T1H
37¢c1C

47.96709
47.96993
47.970C8
47.97055
47.97220
47.97292
47.93473
47.98504

48.00000

48, 30402
L8.45311
48.50168

u8.s}7gs
48.69584
48,94787
48.95299
48.95577
48.96590
48.96640
48.97088

L9.00336
19.00782

49,30481
49,30549
L9.45203
19.63833

49,94L79
£9,94805
Lg.94716
L9.953

k9.95225
L9.95569
419,96278
49.95763
49.56926
49.97122
49.97230
49.97361
49.98259
49.98898
49.99680
50.00670
50.01564
£0.20651
50.453

50.63979
50. 62581

50.94398
59.95187
50.952%3
50.95261
£0.95387
50.96371
53.96376
50.96658
50.96671
50.96843
50.97325

50.98154
50.98822
51.00016
51.01005
51.02346

51.30698
51.30731
51.45228
51.49361
51.6409

51.69428
51.74397

51.94051
51.95164
51.95180
51.95211
51.96197
51.96200
51.96259
51.96518
51.567328
51.9€706
51.971/

51.97%09
51.97693
51.95416
51.99%32
52.03128

00.013
23.85
51.94
03.03
00.34
€0.006
93.28
76.97
05.63

08.20
03.46
07.25
17.22
30.91

05.51
23.78
73.97
24,20
00.80
12.95
14.97
01.87
11.63
00.11
04.29
95.62

11.24
05.73
12.72
13.83

05,34
04,31
00.24
12.62
03.63
05.51
c4.21
18.61
00.27
1C0.00
07. bk
05.62
11.16
00.61
98.89
C0.072
95.61
47.82
17.07
26.72
00.20

93.76
31.61
00.96
05.34
04.31
@2.07
7335
73178
32.21
02.26
£2.18
97.80
99.52
0l.11
05.4EY
35.61

02.15
22.71
100,00
23.6
14.73
60.4

+2505
+2181
+2167
+2122
+1977
+191¢
+1304
+1294



‘S,Gda
XOSsz
ISBD 3
xsacda

S3cr

S2crH
xoepdz

loeCdZ

37c10
CIKC
261gAl
QOCaLSC
159Tb3
5351Ca
C4H5
lﬂOD 3
XCOGdS
107A 2
xenys

SCCr
S‘Fe

S3CrH
1°8Pd2

IOBCdz

‘2caC
27A1§
41K1 o]
5‘51c§
182
1e:Er3
IZCs
C4Hea
109Ag2
IQSCZ
1etD 3
xo43r3
74Ge32
55:n
S4CrH

XLOCdZ

285141
IIOPdZ

52.3080
52.45241
52.64134
52.6415

52.94085
52.94833
52.95146
52.95297
52.96081
52.96183
52.96513
52.96594
52.97496
52.97649
53.03910

53.3080
53.30907
53.45242
53.6419

53.93887
53.93961
53.9h8hz
53.9517

53.95204
53.95863
53.96306
53.96518
53.97376
53.9752

53.97624
54.,00000

15.68
22.23
00.09
24.87

09.55
83.75 +6893
27.33 44837
01.215 +4297
24,41 +2626
06.80 +2500
11.17 +2255
01.07 +2093
100.00 +1543
06,61 +147

95.05 + 533

02 29u -50E3

51.3
18.83
02.38
05.82
09.55 +6088
26.71 +kﬁug
00.875 +433
00.63 +2835
100.00 +2300
00.076 +2109
03.12 +1577
25.53 +1515
00.136 +1472
90, 44

-T3E3

54.04692

54.,45231
54.50168
54.64283
54,64327
S54.69251

95.57

48.65
03.12
28.18
01.56
36.54

54.93805
54,94699
54.94743
S54.95165
54,9584
54,9522
54.95862
54.95862
54.95878
54.97376
54.97960
55.0033
55.0547

55.3096
55.45214

55.6435

55.93494
55.94587
55.95153-
55.9526
55.95386
55.95550
55.95750
55.95803
55.95891
55.97207
55.97485
55.9769
55.97797
56.06256

56. }1145
56.45215
56.45223
56.645/
56.6452

56.93541 _
56.94276°
56.95178
56.9520

56.95342
56.95530
56.95592
56.95674

C 56.95835

56.96287
56.97542
56.97566
56.979/

57.07038

57.3084/
57.45168
57.45181
57.646/

100.00
02.38

05,82 +5857°
12.39 +Eo 0

92.88
11.81 +3872
92.88 +2671°
100.00 42671
00.151 +2650
97.80 +1537.
99.52 +1322
00.41 + 841
95.56 + 471

33.41
12.75
22.94

91.66
99.985 +5118
24,07 +3372
00.96 +3167
85.03 +2956
02.04 +2788
96.51 +2479
04,70 42422
00.018 +2334
92.91 41506
78.32 +1koo
27.07 +1333
00.135 +1}oo
95.55 + 438

100.00
04,28
12.26
03.03
14,88

02.19
91.65
28.8s6
00.66
08.66
03.03
98.89
06.86 9
00.023 +2482
00.19 +2071
02.82 41423
10.08 +1415
14,31 41306
95.54 4 422

21.82
00.35
95.72
16.13

—————

00.33
69.18
02.19
05.92
14,30
07.59
03.3E3
07.91
00.64
02.20
04,13
11.12
31.84
98.89
00.18

97.41
07.61
05.20

57.92331
57.93535
57.94323
57.95069
57.95110
57.95250
57.95369
57.95263
57.95340
57.96202
57.96786
57.97241
57.9752/
57.97976
57.930/

58.314/
53.45155
59.6469
58.6473 02.59
58.64757 12.73

58. 9?318 100.00
58.94%113- C0.33 +7513
58.94317 63.17 +5899
58.95025 00.30 +3452
58.95069 92.21 +3366
58.95103 24.03 +3302
58.95176 07.29 +3172
58.95369 00.146 +2873
58.96039 00.014 +2118
58.96885 73.87 +1652
58.97136 99.52 +1544

+1564
+1454
+1305
+1298

58.9808
58.98978
59.3143
59. bSlES
59.548

18.50
96.72
27.14
03.58
13.75

+1238
+1041

. 60.95173

59.930 26.23 —c-a-
59.94100 99. 935 +5858
59.94752 00.10 +3578
59.94795 73.24 43488
59.94900 87.60 +3287
59.95041 02.06 +3051
59.95082 06.59 +2839
59.95110 32.58 +2948
59.95225 00. 0%9 +2790
59.95253 00.183|+2754
59.96676 91.77 +1665
59.96709 00.013 +1650
59.97008 60.57 +1525
59.9815 00.135 +1181
59.982/ 00.012 +1170
59.9820  35.24 41170
59.98473 98.18 +1111
59.98504% 76.12 +1105
60.00000 94.57 + 866

60.3153 99.988
60.4019% 07.81
60.45188 57.25
60.6487 26.41
60.84692 11.32

60.93109 01.19_
60.93859 26.23
60.94787 06.27
60.95083 99.76
60.95145 04,72
04.72
23.93
04.68
16.29
14.40
01l.10
12.48

05.30
_931.56
71.66

60.96590
60.96632
60.97088
60.9827
60.98809
60.98584
61.00336
61,00782

61.29106
61.315/ 00.018
61.3163 0.64
61.45209 L42.75
61.4522 00.87
61.649/ 37.07
61.73601 99.911

61.92834% 03.66
61.93891 01.19
61.94065 04.26
61.94479 05.34
61.94716 00.24
61.94753 100.00
61.94754 3.3E3
61.94854 07.27

"~ 63.940 1

0ob4.61
05.9%
00.096
03.07
18.19
99.76
11.25
28.41
01.59
93.91
00.119
94.55

88.48
62.93
0l.64
06.99
13.3
69.09
03.66 .
98.66
07.26
00.059
00.048
18.71
00.09
99.52
91.05
96.72
15.1
01.3E3
94.55

62.00670
62.015A4

62.18012
62.318/
62.319/
62.45231
62.6523

62.92959
62.93616
62.54398
62.94667
62.94814
62.94940
62.95194
62.95223
62.96358
62.96371
62.98154
62.9862/
63.01008
63.02346

63.3183 26.4
63.321/ 00.013 +2LE3
63.45233 100.00
63.6545  37.3
63.68402

63.92796
63.92914
63.937T41

T72.15

01.08
48.89
63.08
82.83
63.9428s 73.76 660
63. 9&&14__90 25__+h4262
63.954744 00.185 +3493
63.94790 76.32 43408
63.95176 01.919 +2826
63.35179 00.016 +2821
63.95278 31.79 +2704
63.96190 94.54 41951
63.96259 94.83 +1911
63.96706 02.05 +1686
63.96493 61.79 +1783
63.97693 89.18 +1339
s;.gsgu 41.0 41097
63.9883 00.78 +1081
63.99491 95.41 + 972
64.03128 94.52 + 626

64.3222  62.7
64.45237 26.44
64.6544/ 32.9

64.92778 30.91
64.93578 01.08
64.93696 48.88
64.94065 09,44
64.94278 05.50
64.94354 01,4k
64.94386 00.927
64.95092 00.015
64.95175 04,08
64.95312 00.101
64,95348 35,48
64.96183 06.73
64.96597 15.91
64,9764 07.55
64.9887 33,
65.03910 94,51

65.32194 00.146
65.3224 25,3
65.45354 21.18
65.6557 100.00

65.92605 27.81
65.92951 82.56
65.93960 30.91
65.93857 02.35% %
65.93961 05.76
65.93970 05.32
65.93993

038.02
65.94036 04.30



65.94207
65.94293
65.94401
65.94525
65.94711
65.95208
65.95256
65.95769
65.96254
65.96659
65.96308
65.97376
65.9738

65.98892
66.02000
66.04692

66.32274
66.45257
66.50168
66.65611
65.67929

65.92714
66.93387
66.93805
66.93839
66.93933
66.94064
66.94222
66.94296
66.944140
65.94711
65.95213
66.95271
66.9536

65.9587

66.97376
65.99010
67.00336
67.0547%
67.32354
67.35278
67.42825
67.6573

67.92486
67.93194
s7.93hgs
67.93543
67.93573
67.93979
67.94140
67.94337
67.94395
67.94521
67.95219
67.95354
67.95260
67.95386
67.95500
67.97207
67.99103
67.99116
68.06256

68.3246
68.45279
63.65815

68.92571
68.92850
68.93268
68.93529
68.93541
68.93556
68.93855
63.95244
68.95302
68.95337
68.95342
68.95570
63.95592
68.57542
68.92196
69.0704

69.32555
69.45202
69.65578

69.92329

00.24
00.006
CJ.106
93.10
00.151
26.83
00.097
04.20
18.53
01.03
28.90
03.14
07.21
10.02
83.45
94.50

16.8%
100.03
10.90
23.13
103.09

o4.11
27.81
98.89
99.52
00.06%
85.85
02.026
00.064
96.97
02.011
02.42
10.54
75.17
00.157
96.72
13.22
00.611
94,49

29.80
06.53
51.46
29.50
18.57
90.6%

04.11
83.56
00.204
89.42
01.107
06.88
00.011
00.009
07.81
00.193
08.87

84.09

02.015
91.88
01.48
06.8

9b. 4

T70.50
11.32
23.6

60.4

17.11
18.57
01.015
02.166
09.53
02.E4
T1.66
00.23
092.089
09.50
24,35
97.80
03.83
22.6

9l ks

52.3
23.911
100.00

20.52

+4115
+3906
+3673
+3434
+3132
+2533
+2487
+2024
+1809
+167286
+1780
+1381
+1381
+1049
+ 891
+ 545

69.92299
69.92534
69.92321
69.92253
69.93379
69.93452
69.93495
69.93535
69.93771
59.93876
69.93967
69.95069
69.95369
69.95263
69.95799
69.96786
70.0782

69.97976

.70.43073

70.45374

70.92482
70.93181
70.93297
70.93318
70.93654
70.93666
70.93870
70.63981
70.94221
70.95176
70.95351
70.95374
70.95465
70.97451
70.98978
71.08602

71.35479

71.92159
71.92685
71.93077
71.93193
71.93264
71.93418
71.93476
71.93653
71.93303
71.93877
71.94795
71.54877
71.95239
71.95253
71.95490
71.95513
71.95583
T71.96977
71.97008
71.98504
72.00000

T72.45603
72.50168

72.92334
72.92941
72.93032
72.9310

T2.9346

T2.93721
72.94787
72.94833
72.95163
72.95592
72.95635
72.96590
72‘97037
72.97088
72.98584
73.00336
73.00782

73.45725

73.92100
73.92254
72.92822
73.52834
73.93026
73.92110
73.93116
73.92181
73.92256

03.001

63.41
56.05
09.024
00.171
05.95
02.003
07.82
93.76
04.10
94,45
97.80

17.40
100.00

29.6
20.52
99.76
98.89
‘02.06
03.7E3
02.766
02.019
05.81
07.31
92.65
27.11
11.07
96.72
95.65
94,44

12.17

27.43
91.44
25.94
01.93
39.6
3.0E6
36.97
01.107
00.025
00.012
72.50
84.83
95.50
00.181
23.85
48.74
03.09
78.13
50.58
75.27
93.52

08.30
11.76

07.76
27.43
02.19
01.47
91.43
00.204
07.01
08.64
06.85
18.82
17.22
23.67
10.06
16.96
13.07
06.29
93.51

14.97

36.54
00.87
00.33
03.63
69.01
00.187
07.76
05.99
70.32

+6155
+50327
+4734
+4451
+2619
+2354
#2452
+2058

+6395

37 *e0H
3OcrC2
"TIC:
S8s54,0
42Ca0;

148gp2
148)42

73.93814
73.0L06G5
72.94479
73.94560
73.94343
73.95268

2.95721

73.95823 -

73.96732
73.96763
73.98259
74.00670
Th.01564

74.45840

74.92171
74.92809
74.92882
T4.92949
74.92959
74.92036
T4.93457
T4.94398
T4.95347
74.95752
T4.9584

T4.9585

T4.96041
T4.96371
T74.96627
74.98154
75.023k6

75.45077

75.91928
75.92019
75.92568
75.92796
75.92914
75.92953
75.92961
75.93292
75.94051
75.94414
75.94529
75.95023
75.95968
75.95971
75.96166
75.96259
75.97693
75.97964
76.03128

76.4603

76.91998
76.92600
76.92710
76.92778
76.92801
76.92778
76.93131
76.94065

2 76.94387

76.94752
76.95102
76.96047
76.96097
76.96122
76.96183
76.97649
76.98300
77.03910

77.3460
TT.4614

77.91729
77.92019
77.92325
77.92605
77.92742
77.92773
77.92780
77.93113
77.93887
77.93961
77.93993
77.9L243
77.94777
77.957/

02.18
04.22
05.2k
05.91
00.64
23.18
11.24
05.72
11.09
18.54
11.11
00.176
93.50

13.83

100.00
99.76
36.53
73.98
68.33
00.87
00.004
97.56
05.34
00.01
07.44
00.145
05.63
G0.04
99.28
©5.65
93.48

47.82

c9.02
07.76
26.17
01.07
48.2
99.985
27.98
00.765
81.92
89.25
02.05
03.29
26.72
00.20
91.54
93.79
88.19
97.?“
93.47
52.18

07.58
01.19
09.02
30.57
07.76
30.57
00.54
09.34
01.83
99.52
00.38
02.15
22.71
04,67
06.65
08.46
01.10
93.46

100.00
15,73
23.582
00.354
03.6
27.50
86.68
01.68
07.58
00.34
02.54
05.69
07.95
07.96
00.14
00.052

+4722
+2762
+2107
+2005
+2695
+2227
+2041
+138s6
+15G7
+1585
+1200
+ 363
+ 781

+2359
+2092
+2029
+2032
+1936
+1784
+1681
+1253
+ 736

+25686G
+1967



265152cr
o4N10
%472n0
89znC
4OC32
Soxz
H'®Br
Sepecg
33Mn23C,
63»1\402
32520
4eCaO:
2854,C2
“CEC3

. 3250,
24¥g202
1e0py2
IOOGdZ
325¢c,
lzcel_{‘

leloYZ

BIBP
S4reAl
83Cuo
893eH
Geﬂac
°1FeCz
49740,
27p1,
81312C>
49

XGAZD

XGZErZ
llcom
LGSDyZ

82 r
z‘Si"Fe
D!Se

77.95849
77.95863
77.95113
77.96244
77.96308
77.96938
77.97376
7%.98271
78.00000
78.04692

78.3476
78.4621
78.50168

78.91839
78.92205
78.92451
78.92521
78.92714
78.92771
78.92941
78.93805
78.9k1§s
78.95849
78.95878
78.96200
78.9622
78.97376
79.00335
79.05474
79.349
79. 26221&
79.91647
79.91659
79.91744
79.92287
79.92405
79.92486
79.92517
79.92554
79.92622
79.93194
79.94141
79.93775
79.93905
79.94233
79.95386
79.95500
79.95602
79.95990
79.9620
79.96361
79.97207
80.06256

80.4629

80.91642
80.92115
80.92269
80.92429
80.92571
80.93541
80.93767
80.94462
80.95342
80.96070
80.9628

80.96436
81.07038

81.4639

81.913&2
81.9165

81.91663
81.91959
81.92096
81.92121
81.92366
81.92399
81.92425
81.9253%
81.92906
81.93331
81.93459
81.93535
81.93484
81.93585
81.95069

03.07
00.62
20.47
99.76
97.80
97.52
03.16

8.67

6.49
93.45

00.72
15.68
12.60

0.537
3.76
68.92
23.52
ob.42
00,022
00.31
97.80
07.2
99.2
00.161
00.09
24.87
95.65
00.847
93.44

99.274
100.000

49,82
02.27
T7.24
01.08
48.77
18.41
93.45
12.81
20.52
9.64
02.19
73.62
90.03
00.18%4
83.16
01.92
9L4.32
61.64
02.294
21.90
92.77
93.43

18.88

49,463
05.82
008"
9.81
59.73
ok.1
05.4
100.00
12.12
15.87
25.53
00.136
93.41

24.97

11.56
05.37
09.19
100.00
27.74
01.24
00.47
20.29
L9, 4y
00.63
00.6

00.36
05.31
67.66
08.00
04.29
05.98

+1425

+ 929
+ 579

81.35251
81.55253
81.65745
81.96%3

81.95&0 Cl.55
81.96785 04.04

82.5%6455 100.00

82.91348 91.66
82.91%05 11.55
82.91498 92,21
82.92205 04.10
82.92278 00.28

0k.19
07.7k
18.53
28.18

82.9244 19 +
82. 82u825731%_+

82.93318 97.80
82.93378 99.28
82.95176 07.31
82.95355 T4.98
82.9644 33,41
82.96885 72.24

83.4553 22.94

83.90887 B84.52
83.91325 56.90
83.91325 00.56
83.91895 02.19
83.9180 03.98
83.91977 18.53
83.92159 27.13
83.93031 83.36
83.93079 78.%0
83.93078 25.65
83.94795 T1.79

83.95253 00.18
83.9654  27.07
83.96595 00.
84.00000 92.48

84.46717 100.00
84,50168 13.%42

84.90843 06.33
84.91202 72.15
84.91485 00.33
84.92107 00.55
84.92334 07.97
84.93035 11.99
84.,93045 09.50

135 +1583

+ 967

84.93109
84,94787
84.96590
84.967/

84.9678

85.00335
85.00782

85.468/

85.90935
85.91079
85.91168
85.91890
85.91934
85.92025
85.92100

'‘85.92254

85.92762
85.92834
85.92867
85.92941
85.94479
85.94065
85.95289
85.9626

85.96753
86.00670
86.01564

86.469/

86.90899
86.90930
86.91717
86.91973
86.92171
86.92436
86.927 g

86.92718

86.94841
86.9628/
86.96371
86.970/

87.02348

_01.73 +ib53
07.73 +2369
02.40 +1576
03.03 +1544
14.88 +1522
07.25 + 930
92.49 + 88s
14,31

09.86
17.37 +60E3
05.53 +37E3
60.3 _+3996
72.14 "48190
00.62 +7882
36.23 +T3T4
00.87 +6513
08.49 +4702
03.58 +h§2u
02.37 +4i4s
05.79 +4283
05.34% 4242k
04,17 +2341
99.52 +1973
21.82 +1612
97.80 +1477
00.24% 4+ 882
92.48 + 808

16.13

07.02
27.85
09.88
39-80
98.89
00.40

99. 2
OO

31 83
83.0
00. 1
92.47

" 90.50168

97.4%1

87.08
82.56
T1.74
27.37
00.50
07.02
27.85
08.92
07.67
91.22
00.28
47.81
01.06
81.01
84.62
88.26
96.27
92.7

T7.9

05.20
02.59
12.73

87.57V

87.90401
87.90601
87.51031
87.91650
87.9163)
87.91681
87.91712
87.91928
87.92129
87.92174
87.92445
87.9291%
87.92796
87.94051
87.94368
87.9uk14
87.9“789
87.96286
87.96468
87.9704

87.9710

87.97136
88.03128 92.346

88.4713 18.50

gg 90515 100. og
907 02,0
88.91383 82.55
88.91825 07.73
88.91998 07.60
88.92401 00.013
88.92521 02.18
88.92778 30.23
88.9&052 11.96
88.94324 08.62
88.94563 06.83
88.96183 06.58
88.95548 10.03
88.9715 27.14
89.03910 92.%5

89.4726 13.75

89.90433 51.46
89. 9118u 100.00
89.91354% 99.985
89.91591 36.38

89.91739 23.32
89.91745 68787
00.82
68.85

89.92311
83.92515
89.92605 27.20
89.92742 85.72
89.93887 02.61
89.93961 05.63
839.94051 05.89
89.96223 11.06
89.96308 96.72
89.9723 00.135
89.973/ 00.012
89.9731  35.24
90.00000 8 .28
90.04692 92.43
90.4729  99.988
14,22

11.22
51.45
99.76
59.98
97.80
04.63
96.72
00.189
99.04
26,41
01.115

13,40

81.22
17.11
00.64
15.84
11.22
09.01
07.75
L9.27
26.10
18.25

90.90532
90.91215
90.91662
90.91839
90.52298
90.92714%
90.93805
90.94297
90.9611%
90.9730

91.00335

91.47%1

91.90337
91.90467
91.90526

9
91 920gT
91.92486



4OcasC
44Ca0s
28512Cs

91.92517
91.94023
91.95388
91.95550
91.95657
91.973
91.97k5
92.474

92.90566
92.91249
92.91489
92.91642
92.92089
92.92571
92.93530
92.94462
92.95129
§92.95342
92.95613
92.9754

92.976/

93.477/
93.478/

93.90058
93.90247
93.90504
93.90764
93.91230
93.91348
93.91663
93.91814
93.92233
93.92399
23.93331
93.93525
93.92725
93.95069
93.95263
93.95340
93.95725
93.9785/

9L, 4793/

94.89970
94.90091
94.904kY
94.91320
G4.91376
94.91546

05.89480
95.89589
95.90496
95.9087

95.90920
95.91138
95.91226
55.91325
95.91622
95.91776
95.91896
95.92008
95.92159

96.0C000

96.4834/
©6.50168

96.89581
96.89827
96.90621
96.91133
96.91202
96.91278
96.91561

eezry 26.91712
€sScy0;  96.91758
975eC,  96.92334
27514C  96.93035
®7NiCs G$6.93109
497405 96.93257
274140 96.9}933
®7T4Cs 96.94787
194pt2  96.9817/
194024 97.00325
%7Cs 97.00335
12¢ceH $7.00782

193pt2  97.4831/

oery, 97.89273
88yo 97.90598
8egrC 97.90935
82560 97.91154
®7MoH 97.91403
°8g, 97.91201
8SpplsCc 97.91545
%4Zn02 97.91585
8GeC2 97.92100
T4SeC2  97.92254
88cq4,C 97.92762
98N1Cy  97.92834
3°T405  97.92952
SO0Ccr0s  97.93078
88TiC, 97.94479
S0crCe 97.94605
3420, 97.94752
98 Ru 97.954/
31paCs  97.96753
12euz2 97,98291
19ept2 97,9836
98¢z, ©8.00€70
12c4H,  98.01564

197442 98.4836

2271 98.89266
99pu 98.90605
S95rC 98.90899
87 RbC 98.90930
28 voH 98.91280
®7Zn0>  98.91694
73AsC2  58.92171
82CuCs 93.92959
3sc10, 98.9u84g
i88pt2 08,9822

188522  98.98337
CeHs 59.02246

189ugz2  g9.48L411

SOT4, 99.88958
SOCr, 99.89210
199gy 99.905/
1C0cprc  99.90610
1c0yo 99.90651
€4cr0 09.90816
87Eb 3¢ 99.91265
%87r02 99.91456
7€SeC2  $9.91928
7%eC> 99.92129
52cros  99.92521
2854,0 99.92570
39K,C2  99.92742
64NiCs 99.92796
847nCs  99.92914
S2crCcy  99.94051
325,Cs 99.94414
2cCugz  99,98L416
CaHe 100.03128

201ug? 100.48515

101py  100.905/
esyc 100.90572
8Spp0 100.90693
eegri3c 100.90945
100N0H 100.91433
%9520, 100.91551
101g5eC, 100.91998
101e4,0 100.92526

cm—--

+6726
+4g81

33Cr0,
’SCuC3
1°‘CPC.
2°2H8=
Cels
1:sBasz
203T12

1ozcr2

XQOcesz
105Fec‘
37S51,0s
2TA1,C2
108
loepd

100.325:8
100.32773
100.94065
100.98531
101.02910

101.17916
101.4860

101.88656
101.88795
101.90373
101.50426
101.90433
101.90486
101.90907
101.91379
101.91739
101.92253
101.92360
101.92434
101.9260

101.9282

101.93877
101.93961
101.94781
101.98654
101.98674
102.00000
102.04692

102.4869
102.50168
102.67918

102.88670
102.90390
102.50421
102.90455
102.90532
102.91462
102.91829
102.92278
102.92714
102.92805
102.94335
102.98722
103.05474

103.48794
103. 42866

103.88102
103.90101
103.50328
103.9C422
103.50467
103.90855
103.91139
103.91647
103.91664
103.92486
103.92517
103.93194
103.93859
103.94250
103.98833
104.06256

104.17952
104.48967

104.88159
104.50063
104,90482
104.90566
104.91314
104.91642
104.92011
104.92896
104,93541
104.93315
104.9L4LE2

105.87938
105.89024
105.90291

05.48
23.589
12.72
29.80
91.42

06.59
29.50
07.22
69.52
31.61
09.84
50.89
00.96
01.107
20.42
23.15
08.47
02.36

05.78 .

26.90
07.81
02.69
05.5

99.2

01.48
€6.85
g2.72
91.41

70.50
15.75
11.32

co.82
07.00
27.78
100.00
11.67
39.41
Lg,u2
99.28
04.88
95.65
92.21
23.6
91.%0

22.6
71.66

70.37
82.36
10.67
18.58
17.04
15.66
27.20
48,72
91.00
18.09
91.39
87.67
84,42
96.04
52.3

91.29

§9.911
100.000

16.00
99.76
22.23
98.89
07.72
48.37
02.17
88.48
06.02
08.50
97.80

c4.o0

51.34
27.33



75Ge°z
°‘SrCz
27Al4
SON1iCq
28514C,
“Ca04
xaC,

217C§5

830
XOOAG

sez7,r13¢

105.90291
105.90593
105.90594
105.90764
105.90901
105.93331
105.93525
105.93542

106.87592
106.90023
106.90444
106.90483
106.91099
106.91151

107.87774
107.87922
107.89938
107.90348
107.90347
107.90407

107.90496

107.9087

107.90910
107.90930
107.91111
107.91325
107.92613
107.93077
107.93079
107.93514
108.00000

108.50168

108.90057
108.90461
108.90621
108.90980
108.91202
108.91265

*g°51gc,108 .93035

®Ce

110Fe2
SSan
24Mo0
BerO
XlOCd
IIOPd
XIOMOC
7‘5&02
°°SrCz
9K202

109.00336

109.87155
109.87511
109.90085
109.90255
109.90329
109.90447
109.90598
109.90721
109.9093

109.9172

‘*°sbgc2109 .92763

31P203
®RuC
XIOCS

IIXFea
®3Mo00
LIICd

109.93227
109.95226
109.954/

110.00670

110.87502

110.89935
110.90428
110.90605
110.90819
110.90899
110.90930
110.91432
110.92959
110.9314%0
111.01008

111.86388
111.87292
111.89987
111.90306
111.90361
111.90421
111.905
111.9051
111.9061
111.90629
111.90651
111.90772
111.91554
111.92759

11132887

00.875

10.67
100.00
09.02
17.36
12.39
11.81
23.62
23.42
09.64
86.26
08.55
07.92
99.28
01.85
00.409

00.26
10.73
12.75
12.58
50.29
07.09
27.24%
68.
66.0

06.97
00.011

84.06
00.04
16.49
25,07
05.50
02.79
12.62
oo.gs
80.89
49,36
09.52
72.30
93.58
73.27
Lg,76
89.60

+18E4
+72E3
+21E3
+19E3
+19E3
+14E3
+11E3
+4762
+3953
+3950
+3411
+1118

+3792
+2244
+2167
+1063

-3790
-23E3

+1048
-2856
-3713
-35E3

113Fe2

ILSRUC

1137,C,

112.86735
112.90112
112.9043¢C
112.904Ls
112.905

112.90572
112.90622
112.91251
112.92751
112.92778
112.93444

113.86525
113.87082
113.90089
113.90355
113.90373
113.9039
113.90433
113.90486
113.90645
113.92443
113.92569
113.92605
112,9u9/
18.00000
114.90096
11%.90335
114.90361
114, 90&55
114,90532

80Zr23C,114.90769

SBNiz
SaFez
845r02
XOORuo
10960
1lﬂsn
IQ‘PGC
‘°‘RuC
11672rCs
XIGCd

115.87070
115.86662
115.90305
115.900

115.90142
115.90219
115.90328
115.90422
115.90L467
115.90499
115.90855
115.92015
115.92061

« 115.92486

115.92517
116.0190

116.89113
116.9000

116.90182
116.90310
116.90482

~116.90566

116.92017
116.92029
116.94462
117.0202

117.5214

117.86612
117.86636
117.89864
117.89915
117.89377
117.90205
117.90291
117.90593
117.90594
117.90764
117.91T44
117.51851
117.91925
118.86644
118.88925
118.89879
118.89912
118.89946
118.90315
118.90444
118.90483
118.91769
119.0243

119.86154

04.02
09.u6
04,28
12.26
17.02
97.80
49,22
30.69
05.486
25.56
99.52
00. 66
00.05
23.72
28.86
31.45
00.66
50.33
00.95
09.17
05.29
04.27
26.60
01.87
80.89

12.69
00.35
95.72
98.89
12.10
01.13

47.86
00.001
00.56
12.59
09.61
14.30
10.85
18.37
16.98
07.58
15.49
82.96
78.02
17.94
90.38
100.00

80.70
17.03
71.80
07.61
22.10
97.80
11.93
09.4s
96.72
05.6E3

00.72

36.29
100.00
31.3)
09.81
00.96
24,03
27.28
0l.20
08.84
17.02
08.45
02.36
05.76
0l.65
17.89
06.99
27.72
99.76
08.58
10.72
50.78
99.04
99.274

11.9%

comm—-

QBRucz
’°Zrcz
Seﬂeo‘
27A14C
28514Cs
Cio
12’“12
121
2%Y0,
IOSPdo
IZXSb
109 o]
1212%02
S7FeO4

119.8877s
115.89592
113.89819
119.83914
119.50220
119.90347
119.90407
119.9044g
119.90496
119.5087

119.90930
119.91158
119.92616
119.93079
120.00000

120.86186

120.88737
120.89552
120.89973
220.90371
120.90461
120.90621
120.91505

121
123513C3120.93035

Cio
122Ni2
llOFezc
SSMnaC

121.00335

121.85911
121.87155
121.87610
121.88435
121.89413
121.83782
121.90084
121.90290
121.90329
121.90k47
121.90598
121.90935
121.91295
121.9.499

12251 1cs121.92762
2

121.954/

122.00670
122.88678
122.89512
122.89974
122.90418
122.90428
122.9043

122.90605

s 122.50893

122.90930
123.01008

123.85873
123.86388
123.88072
12389447
123.8983
123.8983
123.89898
123.90306
123.90312
123.905
123.90524%
123.90610
123.90612
123.90651
123.91081
123.92107

124.86735
124,89546
124.89952
124.9043

124,90448
124.90k462

2 124.905

125.85918
125.86525
125.89574
125.89744
125.89820
125.89938
125.90355

2 125.90373

125.90387

90.34
82.16
10.94
18.53
32.85
26.41
00.865
00.089
16.41
05.39
02.74
90.78
98.89
75.83
89.544

00.62
0l1.32
99.52
22.18
g? .25
8.11
09.61
02.17
14,14
10.02
03,51
10.55
98.89
01.79
51.21
27.26
01.21
02.46
12.2
11.
23.47
09.54
00.33
68.52
08.60
01.83
00.505
00.41
11.17
51.23
42.75
12.75
00.87
12.48
07.11
26.94
00.015

00.57
83.09
05.79
17.03
15.78
26.55
60.871
23,94
04.61
12.62
05.94
80.08
00.01
09.42
25.98
99.76

03.97
99.52
48,53
04,23

06.99
16.97

47,73
00.65
09.00
17.32
12.36
11.78
28.68

+116I:

-2664
-3000
-5053
-12E3
-18E3
-18E3
1 -20E3
-5TE3



1267  125.90387
1i4csnC  125.90360
®07rCy 125.90433
l126xe  125.90445
102pyc, 125.90486
232¢c2, 126.00000

®3Mo02 126.89424
111040 126.89919
11SgsnC  126.90335
1151nC  126.G0361
103pnCa 126.90455
127y 126.90466
1277prCy 126.90532
830u0, 126.90923
234c%, 127.00335
®4Zn,  127.85592
1280y, 127.85737

3S8re,0 127.85879
12804, 127.88053
S2¢cr,Ca 127.88102
®&\Mo0e 127.89476
®6Ruo, 127.8985

112040 127.89797
®67rC2 127.89910
112500 127.9000

liegnCc 127.90219
104pgc, 127.90328
128ye  127.90351
104pyC, 127.90422
1287,rCy 127.90467
118cq4c  127.90L40993
1287  127.90555
49Ca0s 127.90990

®7Mo00, 128.89601
ii31h0 128.89921
113240 128.89937
12%snc  128.9031
129ve  128.9047Y4
12%9p4c, 128.90482
®SNbCs  128.90764
2771104 128.G2935

1302, 129.85L01
%Scue  129.85556
98M002 129.89578
114040 129.8984s
114570 129.8988

130snc  129.90205
130p4c, 129.90291
130ye  129.90350
106c4C, 129.90593
130p;  129.90623
1907 129.9069?

ie
®42rCs 129.S076

13170, 130.85510

130.89385
120.82826
170.89852
131snCc  130.90315
19748C2 130.90483

130.90508

Xe

1327n, 1321.85282
49CaqsC 131.88776
100R,0, 131.8948

100M00, 131,89631
l1iésn0 131.85710
118c40 131.89390
1325nC  131.20220
108p4c, 131.90347
108¢cqc, 131.20407
132ye  131.90416
120TeC 131.90449
132pa  131.90512
2851405 131.91552
27A1,C2 131.92616
12c,, 132.00000

13374, 172.85318
101py0, 132.8948

®SRb0Os 132.8968

117550 132.89801
133cs  122.90513
1C08a0C, 122.90L461
®SREbCe 132.91202
8524,0, 172.02508
133021 122.00335

+10T4
-2619

-14E7
-1922

133,.55001
137,85429
119-5,02133.87155
122.87610
123.39253
133.89410
133.89696
133.9029
11004c, 133.90329
123.90346
123.90425
2 133.90447
133.50935
133.91235
134.00670
124.85200
134,89372
124.89403
134.89435
134.89806
134.90418
134.50428
134.90555
134.90770

®87n,  135.84972
112re,C2135.86388
4%Ca,0 125.88267
%8cr0s 135.89C83
1C4pq0, 135.89208
1942y0, 135.89L02
120gn0  135.89711
1207¢0 115.89940
1247ec  135.89898
i38cac, 135.90306
13€pq  135,90437
1l2en0, 125.9051

1245nC 135.30524
i28g5rC, 135.90610

136ce  135.90707
l2eye  135.00721
137>¢,0,126.86735
8%v0,  136.89042

105p40, 136.89462
121550 126.89862
2131nC, 136.S0430
137cdc, 136.904%6
137TeC 1326.00k62

137pa  136.90557
9Ga,  137.85142
%9zr0s 137.88906

icepsp, 137.89271
196c40, 137.39573
1227¢0 137.89781
122¢n0 137.89837
128¢c4C, 137.90355
1287TeCc  137.90387
*14s5nC; 137.9039

®97rCs 137.90433
138pa  137.90488
138ce  137.90603
13814  137.90674

®17r0s 138.89002
107470, 138.89463
123g5p0 138.89909
12371¢0 138.8992

13%gnCc, 138.90325
11S1nC; 138.00261

12770 138.90k66
1397rCs 138.90532
1391, 138.90603
13%pBaH 138.91270
79Ge;  139.84798
1496a, 139.85053
140744 1329.85321
2854, 1:9.8§h55
927r0a 139.889L0

1€8p40, 139.89327
1247¢0 139.89803
124500 139.50015
11e5nC2 129.90219
1497rCe 139.90467
116cdc, 139.00499
149ce  139.90528
12871ec 139.90535
13°LaH  139.91285
2741402 139.91508

1¢.50
00.17
10.43
97.80
31.48
02.79
23.97
02.43
12,12
04.67
02.%2
11.55
09.43
08.43
00.€11

01.53
06.97
27.65
99.52
08.56
42.28
12.86
06.59
100.00

03.45
82.20
90.12
81.96
10.92
18.49
32.77
00.089
04.56
23.82
07.81
00.94
05.87
79.26
00.193
08.87

05.77
99.28
22.12
57.11
04.19
12.52
06.96
11.32

36,48
51.09
27.20
01.21
02.45
03.71
28.u
18.53
00.65
49.22
71.66
00.25
00.089
11.14
51.10
42,65
00.87
00.35
9361
98.82
12.9
99.911
71.65

o4.21
47.8k
01.42
66.66
16.99
26.58
0k4.58
05.9}
13.99
16.84
07.41
88.46
21,44

99.90

99.52

+1207

-2519
-11E3
-12E3
-12E3

140.85234
140.89029
150.59%41
140.£9953
1tC.30321
140.90555
1L0.90566
140.907%8
140.91310
141.84558
141.84353
141.84964
1101e,02 141.86137
MnoOz 141.86592
141.87368
141.89237
141.89209
141.89427
141.89878
141.90205
141.90623
141.9069
141.9074
141.90764
141.90930

142.89957
142.20315
142.50958
142.91530
142.91712

143,84218
143,84285
143.84499
142,.85370
143 ,87346
1:2,.88776
143.89286
143,0C046
143,9022
143,50512
143.90380
143.91165
143.92616
144,00000

144,84377
144,.84493
144,89410
144,.87426
144,90371
144,90513
144,51208
145.00325
145, 84C69
145,.84259
145.87051
145.55235
145.90114
145.90186
2 145.9029

145.90346
145.90425
145.91269
146.C0670

146.84061
146.84434
146.89241
2 146.90418

146.90555
134pal3c 46,.90760
27TA1sC 146.90770
147sm  146.91449
147.01008

147.83752
147.84200
147.86388
147.89199
2 147.89479
147.89E98
147.90003

%aC_  147.90437
13S8,13¢ 47.90891
1245nC, 147.90524
13€ceC 147.00707
148cm  147.91442
148N9  147.01646

co.027

00.68
17.61
81.26
14.23
07.54
00.189
00.037
07.79
00.¢7
05.81
C0.191
11.24
05.73

+1552

-1989
-2094
-6969
-1483
-16E3
-21E3
-22E2

+1537

-1874
-1087
-2813
-£QLs
-6528
-8Ltg2
-00C0
-12E32
-20%3
-13E3
-16z3
-T2E2



148.84u463
148.89170

2 148.89290

148.9000%
148.90462
148.90557
1u8.9o7g€
148.916

149.84229
149.84342
149.88839
149.89916
149.90387
149,90488
149.90603
149.90674
149.91690
149.92082

150.88863
150.88894
150.89295
150.90046
150.90261
150.90466
150.90824
150.91954

151.83261
151.83856
151.87758
151.88574

2 151.89200

151.89928
151.90528
151.90555
151.90938
151.91936
151.91943

152.83926
152.88536

2 152.8932%

152.900
152.90748
152.90863
152.9206

153.82707
153.83667
153.88397

2 153.8927

153.8933
153.89979
153.9016
153.9009
153.90623

2 153.9069

153.9074

153.9093

153.92094
153.92193
154.82721
154,.83737
154.88496
154.89398
154,90094
154.90958

-154.91265

154.9227

155.82153
155.83575
155.88431
155.88776
155.88878
155.89504

2 155.90512

155.9098

155.91165
155.92226
156.00000

156.82167
156.83645
156.88530
156.89442
156.90513
156.90239
156.91206
156.9241

157.00335

157.81989
157.83386
157.83678
157.88728

01.20
T1l.%6
07.57
99.76
06.94
11.28
00.086
13.83

05.67
100.00.
09.77
02.35
18.45
71.00
00.23
00.088
07.44
05.62

06.9
27.5
08.5%
06.57

*99.76

97.80
00.79
47.82

00.47
01.22
89.91
81.77
32.69
07.79
87.50
31.09
01.106
26.72
00.20

01.37
99.04
56.97
11.29
98.89
00.979
52.18

09.0
05.6
50.97
02.145
04,70
71.49
00.089
00.25
00.0939
33.72
26.81
10.95
02.15
22.71

02.07
03.56
11.11
42,54
99.67
12,30
00.123
14.73

59.%0
14,68
16.95
87.37
04,59
05.91
00.095
23.72
03.06
20.47
86.49

20.10
07.5
99.0
06.96
97.80

98.76
08.4

15.65
12.60

07.31
02.2
25.5
17.23

——---

157.89367
157.90239
157.90421
157.90425

157.91269

157.92401
157.9244
158.00335

158.82003
158.83661
158.90449
158.90555
158.91449
158.92488
159.01008

159.8323&
159.83481
159.84861
159.8535

159.90437
159.90477
159.90656
159.90707
159.91442
159.91646
159.9239

159.92721

2 160.90557

160.906937
160.9168
160.9257

161.83284
161.83310
161.89603

2 151.8967E

161.8892
161.90488
161.90603
161.9169
161.92082
161.9256
161.92873

162.90824
162.90603
162.90940
162.91954
162.927

163.81415
163.83326
163.89492
163.90528
163.90933
163.91138
163.91936
163.91943
163.9285

163.9298

164.81415
164.89493
164,90748
164.91171
164.9206

2 164.90864

164.9291
165.80349

2 165.89u03

165.9074

165.90930
165.91181
165.91573
165.92094
165.92193
165.9287

166.80995

166.8953
: 166.90953

166.91265
166.91445
166.9227

166.9305-

167.79582
167.86158
167.87249
167.89417
167.89687
167.9098

01.94
100.00

14,67
02.41
26.31
10.83
07.42
05.61
02.13
22.46
33.41

00.70
06.56
12.4
00.242
47.70
14.5
22.9

77.12
6.68
9.69

07.77

00,192

23.79

-

167.91165
167.91%
167.91427
167.91434
157.92225
167.9308
167.93390
163.00000

168.79929
168.89537
168.91206
168.91551
168.9241

168.93434
169.00335

169.80319
169.82260
169.82404
169.89468
169.89585
163.835554

a 169.50425

169.91269
169.9ISSE
169.9168
169.924
169.9244
169.934/
169.9356
170.00670

170.82224
170.89583
170.90555
170.91449
170.91761
170.52488
170.938/

171.01008

171.81935
171.82132

2 171.89508

171.9239
171.90437
171.909

2 171.91442
2 171.916k46

171.91717
171.92721
171.9252/

172.81834
172.89728

3 172.90557
2 172.916

172.91901
172.9257
172.938/

173.80605
173.81545
173.81860
173.89728
173.8991

173.90488

2.173.9169

173.919
173.91931
173.92082
173.9256
173.9256
173.92873
173.939

17%.81509
174.89938
17&.90603
174.9195
174.91979
174.9278
174,942/

175.80147
175.81202
175.8998

2 175.9014

175.9052
175.91881
175.919

EG
2 175.91943

175.92212
175.928
175.929

03.02
00.052
26.66
00.20
20,40
27.07
00.135
85.53

05.52
11.27
08.64
52.05
15.74
100.00
13.42

00.96
00.11
52.06
71.32
oo.zg
00.03%"
02.34
16.84
02.14
22.66
00.089
24,76
03.03
14.88
00.977

00.079
97.43
06.4
14,6
14.69
98.89
14,31
00.044

01.90
40,19
88.05
02.27
07.76
00.052
11.31
05.60
20.42
21.66
21.82

01.38
99.52
11.20.
13.78
15.64
18.70
16.13

3}-11
16.77
07.76
26.98
11.02
69.68
07.58
00.09
24,81
05.50
25.4¢
31.84
00.134
00.18

11.59
12.11
6.63
8.77

01.54

+2307

-1624
-165

=570

-13EA
-8254
-11E3
-16E3
-20E3
-21E3
-86E3

-———--



ITOle

175.92212
175.39419
175.94272

176.79954
176.80179
176.90186
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