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AMENiAvDINAuaziuiana(Properties of the Elements-and Certain Molecules)

Atoms or

Atomic or | Nominal | molecules DI | 2,1
Element or Atomic | molecular | density, | per cm*t o, o cm-! cm™!
molecule Symbol| number | weight: g/em® (x 10 barns barns
Actinium Ac 89 227 , 515
Aluminum Al 13 26.9815 2.699 0.06024 0.230 1.49 0.01386 0.08976
Antimony Sb 51 121.75 6.62 0.03275 5.4 4.2 0.1769 0.1376
Argon Ar 18 39.948 Gas 0.678 0.644
Arsenic As 33 74.9216 5.73 0.04606 4.3 7 ' 0.1981 0.3224
Barium Ba 56 137.34 35 0.01535 1.2 0.01842
Beryllium Be 4 9.0122 1.85 0.1236 0.0092 6.14 0.001137 0.7589
Bismuth Bi 83 208.980 9.80 0.02824 0.033 7 0.0009319
Boron B 5 10.811 2.3 0.1281 759 3.6 97.23 0.4612
Bromine Br 35 79.909 3.12 0.02351 6.8 6.1 0.1599 0.1434
Cadmium Cd 48 112.40 8.65 0.04635 2450 5.6 113.56 0.2596
Calcium Ca 20 40.08 1.55 0.02329 0.43 0.01001
Carbon C 6 12.01115 1.60 0.08023 0.0034 4.75 0.0002728 0.3811

(graphite)§ :

Cerium Ce 58 140.12 6.78 0.02914 0.63 4.7 0.01836 0.1370
Cesium Cs 55 132.905 1.9 0.008610 29.0 0.2497
Chlorine Cl 17 35.453 Gas 33.2
Chromiuvm Cr 24 51.996 7.19 0.08328 31 3.8 0.2582 0.3165
Cobalt Co 27 58.9332 8.8 0.08993 37.2 6.7 3.345 0.6025
Copper Cu 29 63.54 8.96 0.08493 3.79 7.9 0.3219 0.6709
Deuterium D 1 2.01410 Gas 0.00053
Dysprosium Dy 66 162.50 8.56 0.03172 930 100 29.50 3.172
Erbtum Er 68 167.26 9.16 0.03203 162 11.0 5.189 0.3523
Europium Eu 63 151.96 5.22 0.02069 4600 8.0 95.17 0.1655
Fluorine F 9 18.9984 Gas 0.0095 4.9
Gadolinium Gd 64 157.25 7.95 0.03045 - | 49000 1492
Gallium Ga 31 69.72 5.91 0.05105 2.9 6.5 0.1480 0.3318
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192&

Germanium
Gold
Hafnium
Heavy waterm
Helium
Holmium
Hydrogen
Indium
lodine
Iridium
Iron
Krypton
Lanthanum
Lead
Lithium
Lutetium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Neon
Nickel
Niobium
Nitrogen
Osmium
Oxygen
Palladium
Phosphorus
(yellow)
Platinum
Plutonium

Polonium

Ge
Au
Hf
D.O
He

Ho
In

Ir
Fe
Kr
La
Pb
Li
Lu
Mg
Mn
Hg
Mo
Nd
Ne
Ni
Nb

Os
Pd
Pt

Pu

Po

32
79
72

67

49
53
77
26
36
57
82

71
12
25
80
42

10
28
41
76

46
15

78
94

84

72.59
196.967
178.49

20.0276

4.0026

164.930
1.00797
114.82
126.9044
192.2
55.847
83.80
138.91
207.19
6.939
174.97
24.312
54.9380
200.59
95.94
144.24
20.183
58.71
92.906
14.0067
190.2
15.9994
106.4
30.9738

195.09
239.0522

210

5.36
19.32
13.36

1.105

Gas

8.76
Gas
7.31
4,93
22.5
7.87
Gas
6.19
11.34
0.53
9.74
1.74
7.43
13.55
10.2

Gas
8.90
8.57
Gas
22.5
Gas
12.0
1.82

21.45
19.6

9.51

6.98

0.04447

. 0.05907

0.04508
0.03323

0.03199

0.03834
0.02340
0.67050
0.08487

(.02684
.03296
0.04600
0.03353
0.04310
0.08145
0.04068
0.06403
0.02914

0.09130
.05555

0.07124

0.06792
0.03539

0.06622
0.04938

0.02727

2.3
98.8
102
0.00133
<0.05

66.5
0.332
193.5
6.2
426
2.55
25.0
9.0
0.170
70.7
77
0.063
13.3
375
2.65
50.5
0.038
4.43
1.15
1.85
15.3
0.06027
6.9
0.180

10.0
o, = 10113
o, = 742.5

14

10.9
7.50
9.3

11.4

3.42
2.1

5.8
16

2.42
17.3

10.6
3.76
5.0

11.2
7.7

0.1023

5.836

4.598

4.420 x 107°

2127

7.419

0.1451
30.03

0.2164

0.2416
0.005603
3.252
2.581
0.002715
1.083
15.26

0.1697
1.472

0.4045
0.06388

1.090

0.4686
0.006370

0.6622
49.93
36.66

0.3335

0.3606
0.4519

0.3007

0.9870
0.9251

0.2496
0.3757

0.2682
0.1474
0.1710

0.3714
0.4662

1.579

0.3396

0.7167
0.3802
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Atoms or
Atomic or | Nominal | molecules 2.7 2t
Element or |Symbol| Atomic | molecular | density,” | per cm’t a, o, cm-! em-!
molecule number | weight- g/cm’ (x 10%) barns barns
Potassium K 19 39.102 0.86 0.01325 2.10 1.5 0.02783 0.01988
Praseody-
mium Pr 59 140.907 6.78 0.02898 11.5 33 0.3333 0.09563
Promethium | Pm 61
- Protactinium | Pa 91 231.0359 210
Radium Ra 88 226.0254 5.0 0.01332 11.5° 0.1532
Rhenium Re 75 186.2 20 0.06596 88 11.3 5.804 0.7453
Rhodium Rh 45 102.905 12.41 0.07263 150 10.89
Rubidium Rb 37 85.47 1.53 0.01078 0.37 6.2 0.603989 0.06684
Ruthenium Ru. 44 101.07 12.2 0.07270 2.56 0.1861
Samarium Sm 62 150.35 6.93 0.02776 5800 161.0
Scandium Sc 21 44,956 2.5 0.03349 206.5 24 0.8875 0.8038
Selenium Se 34 78.96 4.81 (.03669 11.7 9.7 0.4293 0.3559
Silicon Si 14 28.086 2.33 (1.04996 0.16 2.2 (.007994 0.1099
Silver Ag 47 107.870 10.49 (0.05857 63.6 3.725
Sodium Na 11 22.9898 0.97 (0.02541 0.530 32 0.01347 0.08131
Strontium Sr 38 87.62 2.6 (.01787 1.21 10 0.02162 0.1787
Sulfur S 16 32.064 2.07 0.03888 0.520 0.975 0.02022 0.03791
(yellow)
Tantalum Ta 73 180.948 16.6 0.05525 21.0 6.2 1.160 0.3426
Technetium Tc 43 99 19
Tellurium Te 52 127.60 6.24 0.02945 4.7 0.1384
Terbium Tb 65 158.925 8.33 0.03157 25.5 20 0.8050 0.6314
Thallium Tl 81 204.37 11.85 0.03492 34 9.7 6.1187 0.3387
Thorium Th 90 232.038 11.71 0.03039 7.40 12.67 0.2249 0.3850
Thulium Tm 69 168.934 9.35 0.03214 103 12 3.413 0.3977
Tin Sn 50 118.69 7.298 0.03703 .63 0.02333



Py Hd

Titanium Ti 22 47.90 4.51 0.05670 6.1 4.0 0.3459 0.2268

Tungsten W 74 183.85 19.2 0.06289 18.5 1.163

Uranium U 92 238.03 19.1 0.04833 o, =159 8.90 0.3668 0.4301
0 = 4.19 0.2025

Vanadium \Y 23 50.942 6.1 0.07212 5.04 4.93 0.3635 0.3556

Water HO 18.0153 1.0 0.03343 0.664 103 0.02220 3.443

Xenon Xe 54 131.30 Gas 24.5 4.30

Ytterbium Yb 70 173.04 7.01 0.02440 36.6 25.0 0.8930 0.6100

Yttrium Y 39 88.906 5.51 0.03733 1.28 7.60 0.04778 0.2837

Zinc Zn 30 65.37 7.133 0.06572 1.10 4.2 0.07230 0.2760

Zirconium Zr 40 91.22 6.5 0.04291 0.185 6.40 0.007938 0.2746

EOG

«Based on C = 12.00000.

t+Four-digit accuracy for computational purposes only; last digit(s) usually is not meaningful.
*Cross sections at 0.0253 eV or 2200 m/sec. The scattering cross sedtions, except for those of H, O and DO, are measured values in

a thermal neturon spectrum and are assumed to be 0.0253 eV values because ogis usually constant at thermal epergies. The errors in
0, tend to be large, and the tabulated values of 0; should be used with caution. (From BNL-325, 3rd ed., 1973).

§The value of g, given in the table is for pure graphite. Commercial, reactor-grade graphite contains varymg amounts of contaminants
and g, is somewhat Jarger, say, about 0.0048 barns, so that E 2 0.0003851 cm™.

ﬂThe value of ¢, given in the table is for pure D,0. Commercnally available heavy water contains small amounts of ordinary water and
, in this case is somewhat larger.
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Neutron

Hydrogen

Helium

Lithium

Beryllium

Boron

Carbon

Nitrogen

Oxygen

Fluorine

Neon

PH 424

Nuclide

on'

H
H?
H?

11‘[9'

He!
He*

aLi*
Li?
u‘
ul

W@Be’
Bel
Be?
Be“’
Be"

+B?
Blﬂ
pn
Bit
Bll

.Clo
Cll
c1t
C"
CN
Cll
Cl'

,,Nl!
Nll
N
N1
N!I.l

.0]4
Qe

ov
[o}L]
o'

or

.Fl‘l
Fll
Flb
F¥®
F!l

10Ne!®
Nell
Ne?®
Net
Ne?
Ne®

Nelt

Per Cent

Abundance

99.9844-00.9867
0.0133-0.0156

1.3 X 1074 (atm}
1.7 X 1072 (well)
~100

7.42
92,58

19 61

RO._38

9% _R93
1.107

=2
g8

99.750
0.0374
0.2039

100

Nueclidie

Mass

1.00R8854

1.0078252
2.0141022
3.0160484

3.0160299

+. 0026036
3.01890

6.015126
7.016005
8. 022488
9.02%

7.016031

8.005308

9.012184
10.013535
11.02168

8.024612
10.012038
11.0093051
12.014353
13.017779

10. 01683
11.011433
12. 000000
13.003354
14.0032419
15.010600
16.01470

12,0187
13.005739
14.0030744
15.000108
16. 00608

17 00845

14.008597
16.003072
150940149
16999133
17.9991508
19. 003577

20, 00407

17 . 002098
18. 000950
18.998405
19. 809985
20. 99997

18.00572
19.001892
19 6024404
20.993840
21.991385
22804475

23.99360

Spin

1/2
1/2
1
172
1/2

0
0

1
3/2

3/2

3/2

3/2

1/2

1/2

1/2

1/2

5/2

i/2

3/2

TABLE OF NUCLIDEB

Half-life

12.8m

12.26v

O824

0841
0.17x

53.6d
O

2.5 X 10%
13.0x

0.78«
0.020x
~A0).035a
19.1x

20.4m

5720y
248
0.74s
0.011x
10.0m
7.38x

4.14x

72
2.0m

204

13.6=

110m

11.58
432

1.58
178

3.4m

Decay Modes,

Radiations, Energies

B 0782

B 00188

7351

8713; 2a
g7 ~K;n; 2a

EC; v 0477
20 0.047

B~ 0.555
8 11.5,93

gt13.7; 22

871337 (o, v)
I

gra1;y0712
8t 0.99

8 0.155
8~ 4.5, 9.82; v 5.30
fin

g% 18.6; (3a)
at1.9

A7 4.28, 104, 3.3; v 6.13
(others)
B 3%n0.8

gt 183,723
sti172

4~ 3.25, 4.80; ¥ 0.20(m),
1.37
87 289;v1.08

gt 1.75
g+ 0.649

BT 541;y1.83
8~ 6.1, 44, 5.8; v 0.35, 1.39

873.2; ()
gt 224

£~ 4.39, 3.95; v 0.438
(others)
87 1.98; ¥ 0.472 (m), (0.878)

267



Nuclide. Abundance _

Sodium uNa¥
Na®
anl

Magnesium Mg
Mgll
ME“
Mglﬁ
Mg’l
Mgﬂ

Mgll

Aluminium A

Alll
Al

Ajrem
A
Al
AP
Mlo

Silicon 14817
8t
gint
Sin
8ite
LR
gjse

Phosphorus p*
pn

p0
p
PH
P"
p3

Sulfur 18
[
Sli
sll
i
Slb
§3¢
SU
S"

Chlorine uCI™

cm
Cl'“
CcpPm

cl3e
Cllb
opP
Cll!

s

268

TABLE OF NUCLIDES

Per Cent

78.70
10.13
117

100

75.53

24 .47

Nuclidie
Mass Spin

20,0089

2099764

21.984436 3
22.989773 3/2
23.900067 . 4

24.9899
25.9917

22.9M414

23085045 0
24 985840 5/2
26, 982591 0
26 984345

27 . 9R388

24.0001

2499041
25 . 9RGHX) 5

26.981535 5/2
27 981908

2898044

29 9812

25.9923

2698670

27976927 0
28.976491 1/2
29973761 0
30.975349

31.97402

27,9917

28 98182

29,97832

30.973763 1/2
31.973908 |

33.9733

29 9847
30.97960

31.972074 0
32971460 3/2
33967864 0
32960034 3/2
3596708 0
36.8710

37.9712

31.9860

32.97745
33.97376

34.96885¢4 . 372
35.9683] 2
36, 965896 3/2
37.96800

Haif-life

.38«
2
2.58y
15.0h
0.02x
608
1.0+

3.9r
12n

4.5m

2t.3h

7.3x

648
2.3m
6.6m
3.3

2.1k
4.28

2.62h
710y

2.50m

87d

S.1m
2.87h

0.314
2.6

1.6«
32.4m

3.0 x 10%

37.3m

la

74 X 108

Decay Modes,

iiadiations, Energies

‘Btaz>2

B 2.58; (1)
8% 0.544; K0; v 1.274

A7 1.39; v 1368, 2.756

1T 0.472; 8~ ~6

47 3.8, 2.8; ¥ 0.98, 0.58, 0.40
878.7;v1.82

g% v 0.074, 0.50
BT 3.00, (2.64); (v 0.44)

87 1.75, 1.58; v 0.834, 1.5
{others)

B 0.46; v 0.032, 1.35, 0.40,
0.95

gt 87,4.5; v 1.39, 2.73, 4.22
(others)

gra; _

A% 1.18; (BC); v 1.83
{others)

g+ 3.21

B 2874178
£~ 2.5,1.3; v 1.28,2.43
8~ 5.05; v 2.26, 3.52

g+ 3.76, 2.04; v 0.82
g+ 3.85; (v)

£7 1.48; (v)
g ~0.1

g% 10.6, others; y 1.8-7.6
gt 3.95; (v)
8% 3.24; ()

87171
BT 024
8~ 5.1,3.0;v 2.1

gt 4.30,4.08; v 0.68
g% 4.39; (v)

$70.167

818,48, v31
A7 1.0;4 188

87 0.5, 5 82;v2.2 48
{others)

Bt 4.5; (v)

gt 44

8% 241, 1.24; IT ve™ 0.145;
v2.14,3.32,1.18

87 0.714; (EC); (8%)
87 4.81,1.11, 277, v 2.15,

1.60
[T 7.0.66

PH 424



Argon

Potassium

Scandium

Titanium

PH 424

Nuclide
o

Cl‘D

"_Ariﬁ

wKI?

Per Cent
Abundance

0.337
0.063

99 600

g93.10
0.0118
6. 88

86.97

0.64
0.145
2.06

0.0033

0.185

7.93
7.28
73.94
5.51
5.34

TABLE OF NUCLIDES

Nuclidic
Mass Spin  Half-life

38 96R0N 56m

39 9704 1.4m

34 97528 1.84s

35 967548 0

36 966772 /2 3504

37 962725 0

3896432 270y

39962384 0

40 96451 1.83h

41 96304 34y

36.97336 1.2s

37.96909 7.7m
0.95s

38 963714 3/2

39964008 4 1.27 X 10%

40 961835 3/2

4106242 2 12.36h

42 96073 3/2 22.4h

43 9620 22m
3dm

37.9758 0.66s

38.97071 0.883

3G 062585 0

40 96228 7/2 1.1 X 10%

41 958628

42 958780 7/2

43955490

44956189 165d

45.95369

46.05451 4.5d

47 85236

4895566 8.8m

39.9775 0.2s

40.96925 0.558

41.96551 0.688

141.96623 62s

42.96116 772 3.9h

43.95041 2 3.9h

43.95070 6 2.44d

446559019 7/2

45.95517 4 84d

45.95532 208

4665240 3.44d

47.95223 1.83d

48.95002 57m

49.0516 1.8m
0.35s

4296850 0.65

4305057 ~50y

44.95813 7/2 3.08h
0.008s

45.952633

46.95176 5/2

47 947048

48.047867 7/2

49044780

50. 94662 5.9m
12m

Decay Modes,

Radiations, Energies

£~ 1.91 (others); v 1.27,
0.25, 1.52

A7 ~3.2, ~7.5; v 148,275,
6.0

Bt 4.95, (v)
EC
B8 0.565

BT 1.20;v1.29
a

gt sl
gt 268;y2.16
gt 5.0

87 1.32; EC; v 146; (8)

£ 3.55, 1.98; v 1.52

B~ 0.83 (others); v 0.619,
0.374 (others)

87 2.63, 4.9; ¥ 1.16, others

IS

BT v35
gt 55

EC

8 0.255
87 1.94, 0.65; v 1.31 (others)
A7 1.95,0.89; v 3.10, .05

At 9.2;v375

856

gt 54

g 2.87; 4 0.44, 1.23, 1.52

g% 1.18,0.82; EC; ¥ 0.37

Bt 1.47; v 1.16 (others);
(EC)

IT e~ 027, (EC; v)

™ 0.357; v 1.119, 0.887

IT ye™ 0.142

£ 0.44, 0.60; ¥ 0.160

8~ 0.65; v 1.04, 1.31, 0.59,
(0.18)

B~ 2.0; (v)

8~ ~3.5; v 1.17, 1,59, .51

IT v 0.26

g+ 58

EC (to 3.9h Sc*%); v 0.068,
0.078

8% 1.02; EC; (v)

1T 0.28 yl

8 2.14; v 0.32 (others)
I

269



Vanadium

Chromium

Manganese

Iron

Cobalt

270

Nuclide

TABLE OF NUCLIDES

Per Cent
Abundance

“vll?
vﬂ
vll

v
v 0.24
vl 99.78
yee
yis
v

1 ‘Cru?
Crit
Crit

Cr® 4.31
Cr"
Cr#? 83.76
oM 9,55
Crét 2.38
Cr"
Cru

1Mn®®
Mn?
M
Mn*?

Mpbm

Mnb?
Mnﬂl
Mnts 100
Mn?®

Mnb7
Mnt&

26Fet!
Fe”

Fel* 5.82
Fe“
Fett 91.66
Feb? 2.18
Fet® 0.33
Fe“

Fet0
Fe“

17Co™
Co!um
Cobt
0056
Cob?
CO"

Cob¥

Co®? 100

Nuclidie

Mass

45.96023
48.95489
47.95226

48. 94852
49.947185
50.943978
51.94480
52.94337

47.9538
48 95127

49.946051
50.944786
51.940514
52.940851
53.938879
54.0411

55.9408

49.9540

5094820
51.94556

51.94597

. 94129
. 84036
.938054
. 63801

[

56,9383

51.p4812
5294558

53.63962
54, 938302
55.93493
56.93539
57.93327
58.93487

53,9484

5494202
55 95987
58, 9362‘;)

57.93575
57.93578
58 933189
5993381
59.93387
60.93243
61.93305

Spin

7/2

7/2

3/2

7/2

5/2
3

1/2

Half-life

0.48
3lm
16.1d

330d
6 X 108y

3.77m
2m
558

1.1s

23h
41.7m

27.8d

3.5m
5.9m

0.288
2.0m
45m
5.7d
2lm

~2 X 10%
280d

2.58h

1.7m
1.lm

R.9m

2.60v

45d

~1 % 10%
6.0m

0,19«
1.6m
18h

77l
270l

71d
9.0h

5.28y
10.5m
1.65h
13.0m
L.7m
1.4h

Decay Modes,

Radiations, Energies

8+ 8.05

A1 1.80; (v)

g 0.69; EC; v 1.31,0.99
0.95, 2.23

EC

B~ 04;,EC;~y0.78,1.59

87 26,9 1.44
8~ 2.5;v1.00, (1.29)
A 33,v084,099,22

8*
EC;+ 0.118, 0.306 (m)

Bt 1.54,1.39, 1.46;
0.089, 0.063, 0.15; (EC)

EC; (v 0.32)

8”285
87 1.50; v 0.026, 0.083

gt 6.58

A%, v 0.66-1.45

8t22;(n

EC; 810.57;v0.747,0.93¢
1,434 (others)

B* 2.63; v 1.43 (othern?);
(IT 0.38)

EC

EC; v 0.835

87 2.84;1.03, 0.72; ¥ 0.85,
1.81, 2.12 (others)

87 26,40.12,013

87, v0.36-28

A% 0.80, EC ({both to
Mn®¥™). 4 017

At 28,24, 1.6;y038
{others}

EC

87046, 0.27; v 1.10, 1.28
{others)

A7 0.14 (to Co®®™); ¥ 0.027

8T 2R, 40.29

734

Bt 45 y0.40, 1.0, 1.4

8% 1.50, 1.03; KC; ¥ 0.94,
1.41, 0.48, (0.25)

EC 8T 146,y 0845, 124,
others 0.O98-3.5

EC; y(e™) 0,122, e~ (y)
0.0144(m), (y 0.136)

EC; 81 0.44; 5 081 (othem)

IT e (y) 0.025

87 0.32; v 1173, 1.333

IT e () 0.059; (87)

87 1.22; v 0.07

87 2.88, 0.88; ¢ 117, others
87y :

R -
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Nickel

Copper

Zinc

Gallium

PH 424

Nuelide

Co 63
CD“
CDUIIII

“Niu

Ni!ﬂ

23Cub®
Cu®?

Cu 80

Cy®?

uG&“

Ga L1
Ga®’

Gan
GB“
G“'fﬂ
GB7°'“

Per Cent
Abundance

67.88
26.23
1.19

1.08

89.09

30.91

48.89
27.81

4.11
18.57

6.62

Nuclidic
Mass Spin

56.93976

57.93534

58.934344

§9.93078

60.93105 3/2
61.92835

62.92967

63.92796

6493004

85.92000

57.94447
58.93950

59.03738 2
80. 93344 3/2

61.93256 1
62.92059 3/2
63.92076 1

84 92779 3/2
65.92887
66.92776

60.9392
61.93438
62.93321

63.929145 0
84.02023 5/2
65.92605 o
66.92715 5/%
67,92488 0
68.92665

68.02712

69.92635

70.9280

63.93674

6403278

65.93160 1)
66.92822 3/2
67.92800 1

68 . 92568 3/2
89.92606 1

TABLE OF NUCLIDES

Hali-life

52s
7.8m
2m

8.1d

3%h

B X 10%

92y
2.56h
55h
3.24
81s
3.32h
9.9m
12.8h
5.1m
6th
32s

2.1m
1.48m

9.3h

38m

55m
13.8h

24m

4.1h
49h

2.6m

15m

9.5h
78h
88m

2lm
0.02s

Decay Modes,

Radiations, Energies

— 3.6
87, v 0.66,0.97, 1.34 (others),
¥

EC; v 0.164, 0.820, 0.755,
0.27, 0.48, 1.57 (others)
EC; 8% 0.85 (others); v 1.37,

G.13. 1.90 (othery)

EC

8 0.067

8~ 2.10, 0.60, 1.01; v 1.48,
1.11, 0.37 {others)
A~ 0.20

A% 7.48,4.8; v 1.45, 2.9
8% 3.7 tothers); v 1.31,0.87,
others
#* 2.00, 3.00,3.9; (EC);
¥ 1.33, 1.76, 0.85 (others)
g+ 1.22 (others); EC;
+ 0.28, 0.66 (others)
gt 2.91; (EC); (v)

EC; 8~ 0.573; 7+ 0.656;
(v 1.84)

£~ 2.63, (1.59); (v 1.04)

7 0.40, 0.48, 0.58; v 0.18,
0,002 (others)

A~ 3.0; v 1.08-2.32

|B+

g 438, 3.9 (others); v 0.48
(others)

EC; 87 0.67; v 0.59, 0.042,
0.51 (others)

A+ 2.34 (others); (EC);
{7 0.67, others)

EC; ¥ 1.11; (81 0.33)

£~ 0.80
IT y(e™) 0.4

8~ 2.8, 2.1 (others); v 0.61
{others)

B~ 1.5; v 0.38, 0.49, 0.61

F0.30; v 0.14, (0.19)

gt 6.1, 2.8; v 0.98, 3.3, 0.80,
1.3, 2.2 (others)

gt2.11,1.39,2.24, 082, EC;
7 0.054(m), 0.115 {others
0.09-2.33)

At 4.16 (others); EC; v 1.04,
2.75 (others)

EC; ve™ 0.003(m), v 0.184,
0.091, 0.296 (others)

81 1.89, EC; (v)

B~ 1.6 (others}; (1)
ITO0.19
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Nueclide

Ga™t
Gﬂ1’

Ga7"'
Qa®?

Galt

Qa'™t
Ga'™

Germanium isGe*
Ge“
Ge"

Gett
Ge®

Qe
Ge'!
Ge'llm
Gﬁ"
Ge'll
Gel™,

Ge™
Ge't

Gelt™
Gen
Ge"

GeT'ﬂ

G°1!
Arsenic  4as™

As®®

Aa’®

Asl!
Al"

AsT?
As7t

Agim
As™®
AgTtm
A_,'lu

As?
A.l"

AgTtm
AS“

Aaﬂﬂ

Aaﬂl
Aﬂlb

Selenium ,ge"
SeTI

Se’d

SeTlm
3(5‘7‘

272

TABLE OF NUCLIDES

Per Cent
Abundance

39.8

0.87

Nuelidic

Mass
70. 92484

71.920603
72.9250

73.9272

64.9378
65.0348
669329

67.929
68.92808

6992428
70.92509

71.92174
72.9234

73.92115
74.9228

75.9214
76.9238

77.9227

699313

7092725
71.9264

72.9238
73 92391

74.92158
75 92242
7692087
77 9218
78.9210

79.9230

70.9320

72 9267

73.9224

Spin
3/2

3

1/2

9/2

3/2

Half-life

14.1h

0.04y
4.8h

8m

2m
328

1.5m
2.7h
19m
280d
40h

d
0,0208

0.535

82m
40y
11.3h
54s
2.1h
~7m
15m
50m

65h
26h

76d
18d
H=

0.017x
26 8h

38.7h
lm

5.5m
9m

161

33
0.432

5m
H4d
7.1h

44

Decay Modes,

Radiations, Energies

B~ 0.64, 0.98, 0.5G, 1.51;
v 0.835, 2.20 (others)
ITO0.10
g7 1.19 (to 0.534 Ge'™);
¥y 0.30
47 2.7, 1.1 {others); ¥ 0.60,
2.35 (nthers)
B8~ 3.3; v 0.58 (others)
B~ ~6; v 0.57 (others)

g7, (7067, 1.7)

8% 1.3; EC; v 0.046-0.71

gt 3.2 23, 1.6; 0170
(others)

EC .

EC; 8% 1.22 (othem); ¥ 1.12,
0.58, 0.88 (others) .

EC
1T 0.023; v 0.17 (m)

IT e~ 0.054; e~ (y) 0.013
(my}

87 1.19, 0.92; 4 0.265, 0.20
(others)
IT e v 0.138

87 2.20, 1.38, 0.71; y 0.042-
2.32

87290, 27,11 ve™ 0.159;
v 0.215 ’

8708, v

d+

Bt 2.9,y 023

g% 1.35,2.45, EC; v 1.04, 2.0
{others)

EC: 8% 08104 017 (m)

EC; 8* 2.50, 3.34, | .84;
¥ 0.835 (others 0.83-3.7)

EC (10 0.53s Ge™¥™n)

47 0.81,(1.51),371.36,0.72;
EC; ¥ 0.59, 1.36.0.72.0.63
{others)

'l 0.28

I'I' 0.305, 0.025: v 0.280

87297, 241 (vthersy;
v 0.55% {othera)

H7 U068, (v)

8741, 14y 0615 070,
1.31 (others)

IT v 0.50

87 2.15 (others) ; y 0.087
(otherd}

87 6.0, 54 ¢ 0.66, 1.64
(others)

8738

8 n

gt 34:70.16

EC; ye™ 0.040

BY 132 EC: v 0359 (m);
ye© 0066 (m)

B 1720y 025, 000, 0 88

PH 424



Nuclide

SF'JB

Se’®

Selt
Seds
Sedt

Bromine ,Br™
Bru

Br’¢

Br’7

Brn-
Bi'#
Br"
Br'tm
Brlo

Briom

BI‘"
Bl'"
BP"
Brét

Brlim

Brit
Brit
Br?

Bré¢
Br**
Bri®

Krypton ;&Kr™
Kl‘"
Kr"

Kf"

K8
Kr'®
Kypiom
Kr#®
Krll
Kr¥im
K82
Krll
Krtm

Kru
Kt

PH 424

Per Cent
Abundance

9.02

23 52

49 82

49.46

2.27

11.56
11.55

Nueclidie

Mass Spin
74 92251 5/2
75.91023 0
768.91993 1/2
77.91735 o
7891852 7/2
7991651 0
80 91786

81 9167 )
82.9189

73 9289

74.9254

75 9242 1
76 92140 3/2
77.9211

78.91835 3/2
79.9185¢ 1

5

80 91634 3/2
81.91680 5
82.91520

83.91655

849154

86.9220

73.9333

76.92449

77 920368

78.92009

79.91639

80.9166

81.81348 0
82.91413 9/2
£3.611504 0
84.91243 9/2

TABLE OF NUCLIDES

Half-life
120d

18.8s5

8.5 X 104y
3.9m

18m
57Tm

25m
69s
3.3m
388
18e

26m
1.6h

16h

58h

4.2m
6.4m

4.8s
17.6m

4.5h
35.3h
2.4h
32Zm
6.0m
3.0m
548
558
188
4.58
1.6s
20m
5.5m
14.8h
1.2h
34.5h
558
2.1 X 10%
138
1.8h

10.6y

Decay Modes,

Radiations, Energies

EC; vy 0.265, 0.136, 0.25.
0.40, 0.122 (others)

IT w2~ 0.162

87016
IT e (v) 0.098

87 1.56 {others); (v)
ITe (v) 0.103

57 1.0, 1.8; ¥ 0.23, 0.35,
1.85, 2.29

8 3.4,1.5; v 101, 2.02,
0.85, 0.35

B~ (to 32m Br'Y)

I

5

8% 4.7:v0.64

EC; 8% 1.7, others; vy 0.29,
(0.62)

8% 3.1, 3.6 (others); EC;
v 0.58, 0.65, 1.22, 1.86
{others)

EC; (81); ¥ 0.25 (m), 0.52,
0.58, 0.30 (others)

IT e v 0.108

B* 2.5, 1.9; (EC); v 0.62

IT vy~ 0.21

£ 2.02,1.38; v 0.62
(others}; (EC, 8*)

IT e~ (7) 0.048; ey 0.036

£70.44; ¥ 0.25-1 48

B~ 0.84 (1o Kr*™™); v 0.05

B~ 4.7, others; v 0.88, 1.90,
3.9 {others)

£ 1.9,0.8;v0.88, 1.46, 0.44
1.89

g~ 2.5

A7 7.1, others; ¥ 1,57, 2.76

87 2.6, 8.0; v 5.4, others;
(n)

87 (n)

87 (m)

A7 (m)

31

EC; v 0.039, 0.267, 0.316
(others)

gt 167, 1.88; EC; v 0.131,
0.149, 0.281, 0.865

EC; 81 0.60; (v 0.045-0.83)
IT G.127

EC

IT ve™ 0.19

IT ¢ () 0.033; ™ () 0.000
(m)

AT0.87; (v
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TABLE OF NUCLIDES

Per Cent Nueclidic Decay Modes,
Nuclide Abundance Mass Spin  Half-life Radiations, Energies

Kytém 4.5h B~ 0.82; v 0.150; [T v(e )
0.305

Kr? 17.37 85.01082 0

Kr¥ 86.91337 78m £~ 3.8,1.3; v 0.40, 2.57, 0.85

. (others)

Kr#® 87.9142 2.8h 870.52, 2.7; ¥ 2.40, 0.19,
0.85, others

Kr*® 3.2m 873.9,2.0;y0.21,0.45,0.60,
others

Kr#® 33s £~ 3.2, others; ¥ 0.12, 0.55,
1.13, 1.53 (others)

Kr¥! 10s 8~ 3.6, others; v

Kl'" 3s ﬂ_

Kr® 2.08 g~

K 1.48 g~

Kr*® 1-28 8~

Kr® . ~l1s [
Rubidium y4Rb™ 24m 8% v 0.15,0.19; (EC)
Rb% 79.0210 345 gt 4.1,3.5; v 0.62; (EC)
Rb*! 80.9180 3/2 4.7h EC; 8% 1.0, 0.58, 0.33;
¥ 1.1,0.25, 045

Rbsim 9/2 32m 87 1.4;1T0.085

RbE2 - 81.91796 1.3m 8™ 3.15, 3.5, 4.2; (v 0.77,
1.40); (EC) ‘

Rbs™ 5 6.3h EC; 8% 0.80, 0.78, 0.67,
v 0.78, 0.62, 0.55, others

Rbe® 5/2 83d EC; v 0.53, 0.48, 0.046; [to

. Kl’“-l

Rb#* 83.91435 2 33d EC; 8% 0.80, 1.65; (87):
¥ 0.88 (others)

Rbéém 20m IT y(e™) 0.216; v 0.25, 0.47

Rb* 72.15 84.91171 5/2

Rb8® 85.91116 2 18.7d A~ 1.78, (0.70); (v 1.08)

Rbéem 1.0m IT y0.56

Rb¥ 27 85 86.90818 3/2 5.7 X 10'% B~ 0.27

Rb8 87.9112 2 18m B~ 53,33 v 1.85 091
(others)

Rb#® 88.9112 15m A7 1.6. 3.9 (others); ¥ 1.05,
1.26, 0.66, 2.2, 2.6 (others)

Rb 89.9144 2.8m 87 1.2-6.6;, v 0.5-5.2

Rb™ 1.7m 87 46,v0.1

Rb™ 14m 873.0; v

Rb?? 429 8

Rb*¥ 529 8~

Rb% 2.9s '

Strontium s 1.3h EC: v 0.54

Sré! Wm 8*

§rb2 25d EC

Sroe 33h EC; 8% 1.15; vy 0.39. 0.76,
others

Qri 0.56 53 91338

Rrs #4.9120 85d EC; ¥ 0.514 {others)

Britm 84.9132 70m IT e (v) 0.0075; v 0.225;
EC;y0.15

Srhe 9.86 85 9003 0

8?7 7.02 K6 9089 /2

Srf7m 2.8h IT ye™ 0LARR, (FC)

ar88 42 56 87 9056 0

Srt® K8 9070 51d A7 L)

Qo0 K9.9073 29y 87 0.54

Gr! 90 909K 49.7h 87 109, 136, 2.67: 1.03,
0.75,0.65, | .41

8ro? 91.9105 27h . B70.55, 1.5, ¥ 1.37 (others)

Set? Km 87 3.0-4.8; v 0.60. 08K,
athers 0,15 3.0

Sr¥ 1.3m e

Sr#e . 0.7 8-
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Yttrium

Nuclide

srﬂ
”YH
Y¥
Y™

'Y!Mn
Y!?
y8im
YIB
YJB
Yim
Y'O
Yﬁﬂll
Yﬂl
Yhim
Y"

Y
YH
Y%
yre
YIT

Zirconium g2

Niobium

PH 424

¥
Zr88

Zrte
Zrl'ﬂ

aNb5*
Np#m
Nbo®

Npsom:
Nb 0%,
Nb!
Nblhn
Npo2
Npian
Nb*?
N‘bﬂh
Nb#
Nb#m
N
Nb#om
Nb

Nb*"
NB¥m

Per Cent,
Abundance

§1.46

11.23
17.11
17.40

2.80

100

Nuclidie
Mass

84.9164
84.9164

R5.9148

868107

87.9085
886054

R9.9067
90 9069
91.8085

92,9002
93.9115

86.9145

88.9085

890043
90.9052
91 9048
92.9061
93.9061
949079

95. 608
96.9107

88.9126

80.9109

909070
91.9068
92. 9060
93. 9070
94 . 9067
95 9079

06.9078

Spin

1/2

1/2

5/2

9/2

TABLE OF NUCLIDES

Half-life
short
10m
74m
40m
5.0h
2.7h
14.6h
48m
80h
14h
108d
168
3.2h

50m
3.6h

10h
1im
2.3m
short

17h
1.6h

79h
4.2m

0.839

1 X 10%

17h
Im
1.8h
14.6h

248
0.018
long
62d
10.1d
~107y

3.7y

2.0 X 10%y
6.6m

35.1d

24h

72m

Decay Modes,

Radiations, Energies

o

gt2

gt

B* 2.5,3.5; EC; v 0.80, 0.98,
1.04 {others)

g* 224,201, EC; v 0.23
(others); [to Sr®°]

gt 1.54; v 0.503 (others);
[te 8r2m]

EC; 8% 1.32 (othem);
0.18-3.3

IT e~ {¥) 0.010; v 0.210

EC; v 0.483; (1)

IT +e™ 0.38¢

EC; v 1.84, 0.90; (8)

IT v (¢7) 0.82

87227 (v

IT y(e™) 0.48; v 0.20

B71.54; (1)

IT (™) 0.551

8~ 3.6 (others); v 0.932
(others 0.07-2.4)

£~ 2.80; (v 0.27-2.4)

87 5.0; v 0.56-3.5

B8 3.5; v 1.0, 0.7 (others)
[

EC;y0.24

BY 2.1; (v); [to 14h Y*™)

EC; v 0.304 (m)

EC; 8 0.90 [to Y*™)

IT y(c™) 0.59; (EC; %)
(v 1.53)

1T 230

87 0.063, 0.034

87 0.36, 0.40 (others); v 0.72,
0.76

B 1.91, (0.45) [to Nb*™™};
s

gt29
gt

EC, A7 1.50, (0.85); vy 0.133~
2.3

IT ye™ 0.12

IT ~ 0.25 [to Nb*™™]

EC

IT e~ (¥) 0.104; (EC; v)

EC; v 0.93 (others); (8™)

IT e () 0.029

£~ 0.50; v 0.70, 0.87

IT e (y) 0.042; (B—; )

A7 0.16;v0.77

IT e (v) 0.235

BT 0.89; v 0.77, 0.56, 1.18,
others

£71.27; v 0.67, (1.02)

IT v(e™) 0.75
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Nuclide

Nbs

Nbﬂ
N'b"
Nb"'“
Nbiot

Molybdenum sMo®
MO"
MD“"

Mo®?
MO"
Mo 9Im
Mo™
Mot
MD’G
MD“
MoPs
Mo**

Moloe
Mol“l

Moml
‘Moit
MO“"
Molni
Technetium 1.
Tcﬂa

Tehm

Te¥
Tedm

Te?
TCUW

Tebe

Tefto
Te®?
Tcﬁ'lﬂl
'I‘COR
Te BE
’l‘c99ﬂl

'l‘clﬂﬂ
'I‘rlol

Ttlﬂz
TclO!

Tcl[ﬂ

’l‘cloi
'[‘clﬂ-‘l

Ruthenium Ru*®
R_uw

Ru®t

Ru*®
RUHT

Ru®

276

TABLE OF NUCLIDES

Per Cent
Abundance

9.63

t K7

Nuclidie

M

95.

96
97
EL
99
100

103

44

5

17

ass

9136

8117

9099

8094

Wi

ALY
L

G4
. 9066
gush

ORI

GO

7549

HOH2K

Spin

5/2

5/2

92

Half-life

5im

2.5m
10s
12m
1.0m

6h

15.5m
85«

>2y
6.9h

87h

14.6m

11.5m

44m

4.9h
52m

20h
it

4.3d

52
2.6 x 10%
90d
1.5 X 105
2.0 X 105
.U

16
14.0m

BN

+.5m
N

INm

TTm
A2~

~aTm

164l

2l

Decay Modes,

Radiations, Energies

8726 35 v 078,072
(others 0.3-2.7)
87 3.2;,v0.10, 028

A7 3.1, 3.5,y 0.53, 082
g

EC; 8% 1.2 [to 0.01s Nb™™)

g+ 3.3 {to Nb*")

IT y(e™) 065, 8% 25, 28; y
1.2, 1.5; (EC) [to Nb*'™}

EC

“IT ve™ 0.264; v 0.884, 1 48

57 1.23, 0.45 [to Te™™]; ¥
0.740, 0.181 (m) (others)

87 2.2, others; vy 0.19, 1 02,
2.08, others

A12

8-

a

o

87 4.1; v 1.54, 0.79, 0.33,
0.135, others

EC; 8% 082; v 1.35, 148
(others); [to Mo®")

IT ve~ 0.3¢; EC [to Mo*"); v
2.7

EC; (8%); v 0.87. 0.70, 0.85

8% 25, EC; v 0.87. 1.8
(others}; IT

EC; ¥ 0.77 (others)
EC; v 0.204. 0.584. 0.54
(othersy; (47 [T 0.04}
EC;y 077,084, 051, 1.12
(others)

ITe () 0.034; (87 7!

EC

I'Te™y 0.007

37030,y 077, 067

3T 0.2

IE ey 1 0021y 0 140
Ly O LD

37 3.4 tothersy (4

713 11y 0307 (uthers
013 Ba4h

37400

STy 04T 03 0T 1 TT
198

g7 20020y 0L 0215,
0.35

SN Al 0 47

J 30y Uil

FO S B2 y 000 1 b 4,

O FL ra 20k ¥y
FOOy 200 athersy [to
e
PH 424



Nuclide

Ru?*

Ru 100
Ru 101
Ru 102
Ru 103

Rulot
Ryt

Rulot
Rule?

Rulet

Rhodium ,Rho

Rhw
Rh”
Rh*®

Rh%?
thw

Rhlol
Rh10im

Rhl02

Rhlomw
Rhlol
Rhlotm
Rh1o+
Rh 04w

thot
Rhiosm
Rhlﬁl
Rhlﬂ.m
R_hlﬂ?

Rhlox
R_hloﬂ

Rhloom .

Rhli0

Palladium ,Pd*

PH 424

Pd.'

Pd 100
pd1o

Pd 101
Pd 183
pdlo4
Pdies
Pdies
Ppqle?
Pdlemm
Pd 108
Pq o
Pd 108w
Pd 110
Pd
Pdl 1im
pdie

Per Cent
Abundance

12.72
12.62
17.07
31.61

18.58

100

°

S¥s
B8S 2

11.81

Nuclidie

Maass

98.90583

99.90421
10090557
10190434
102.9083

103.90543
104. 90768

105.00733

97:91C
08.9081R

99.90812

1019088

102, 905561

103. 9066

104.. 90567

105.90728

106.9067

08.9124

101.90562
102.90611
103.90398
104.90607
105.90348
108.90612

10790388
108.90695

109. 90516
11¢. 90768

111.98075

Spin  Half-life

5/2

5/2

1/2

5/2

TABLE OF NUCLIDES

40¢

4.44h
1.0y
4.2m
4.6m
~11lm
36m
8.7m
18d
4.7h
21h

~Ty
4.5d

210d
~2.5y
57m
42s
4.4m
36h
308
308

2.2h

17m
22m

4.1d
8.5h

17d

7 X 10%
218

13.6h
47m

22m
5.5h
21h

Decay Modes,

Radiations, Energies

5~ 0.21 (others); v 0.498
(others 0.05-0.61); (to
Rhluh]

87 1.15, 1,08 {others); ¥
0.73, 0.48, 0.67, 0.32
(others)

87 0.040; [to 30s RR10E]

87 4.6; 4 0.195, 0.37, 0.48,
0.86 (others)

§F13;v0.186

8% 2.1;v0.19,0.26, 0.42

8T 2.6 v0.65

EC; v 0.35, 0.090, 0.18, 0.53
(others); (8)

EC; v 0.33, 0.61 (others);
(2]

EC; y 0.54, 2.38, 0.82, 1.58,
others; (8%)

EC; v 0.185, 0.125

EC; 4 0.31 (others);
(IT 0.15)

EC; 8 1.15; 81 1.28;
0.475 (others)

EC;r

IT e () 0.040

B724;(7)

IT ¢~(y) 0.077; ve~ 0.061;
(r;i87)

87 0.58,0.25; v-0.32 (others)

IT ey 0.130

£ 3.54 {others)} v 0.513,
0.624 {others)

8~ 0.79, 0.95, 1.18, 1.62; ¢
0.513, others 0.22-1.22

£ 1.2; v 0.807, 0.365
(others)

8~ 4.0; v 0.43, 0.62 (cthers)

87;v0.32,049

ITO.IL

P

EC

BT 2.0; EC; ¥ 0.14, 0.42,
0.67,0.28

EC; 4 0.081

EC; v 0.20, 0.58 (others);
{:30]

EC; ¥ 0.053 (others)

£~ 0.035 [to stable Ag*®T)
IT ve~ 0.22

£ 1.08 [to Ag"™™]; (1)
IT ye~ 0.18

87 2.13 [to Ag''™); (v)

IT "y 0.17; 5; (v 1.68)
£~ 0.28; ¢y 0.018
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pdlis
Pdi
Pdls

Silver gAght
Agll)i
Aglﬂlm
ASIM

Agm«n
Aglob

Agwu

Aglph

Agllﬂ
AE 107m
AS 108
Agloh

Ang
Agloh!l
Agllﬂ
Asllom

Ag"l
Aglllm
Ag”’

Aglll
Agllh
Agl“
Agllm
Agllﬁ
Agllﬁm
Agne
Agll'l

Cadmium «Cd'*
Cdio
Cdllﬂ
Cqles
cdlin
Cd 108
Cdros
Cd 110
cdin
Cditimg
Ccdr'e
gl
Cditam
Cdlld
Cd 116

Cditem

Cdl]ﬁ
CdllT

Cdll?
cave
o
Cd!'e

Indium I’

In'®?

278

TABLE OF NUCLIDES

Per Cent
Nuclide Abundance

51.35

1.22

12.39
12.75

24.07
12.26

28 .86

Nueclidie

Mass

102.9078

103. 90857

104 6088

105.9067

10690508

107 . 90594

108. 90475

109.90800

110.90531

111.9071

112.9085

113.8085

114 9087

105. 90646
10690681
107 90418
108 . 90492
10990300
110.90418

111.90275
112 90440
112 9048
113.90336
114.90542

11590476
118 9074

116.9074

Spin

7/2

1/2

1/2

1/2

1/2

1/2

5/2
5/2

1/2

1/2

11/2

Half-life

L.4m
2.4m
45a

13m
1.1h
5.78
67m

20m
40d

24m
8.3d

44s
2.4m
> 5y

4in
24a

7.5d
1.2m
3.2h
5.3h
1.2m
S
2m
2lm

2.5m
1.im

10m

57m
55m

470d
49m

14y

43d

50m
2.9h

27m

1tm
53m

30m

Decay Modes,

Radiations, Energies

B8*2.2; v 0.55,0.72 (others)

EC; 8% 1.2; ¥ 0.15,0.11

IT e v 0.135

EC; 8% 0.99; v 0.58, 0.77,
0.94, others

gt 2.70; v 0.58; IT 0.02; EC

EC; y 0.35, 0.28, others
0.064-1.08 )

At 1.85, (1.45); v 0.51,
others 0.21-18; EC;
B

EC; ¥ 0.51, others 0.22-
2.63

IT e (y) 0.093

87 1.85; (EC; v; 8%)

EC; v 0.72, 0.62, 0.43; (IT
0.031; v 0.081)

IT e (v) 0.088

A~ 2.87, (2.21); (7)

87 0.085, 0.53; v 0.44-2.46;
(IT 0.118)

A7 1.05; (v)

IT 0.065

B~ 4.0, 3.4 (others); v 0.62
{others)

87 20;(y0.12-1.18)

IT; 8 ;¥ 0.140.70

B~ 4.6; v 057

IS

87 2.9; (v)

8 [to 2.3d Cd"'Y

8~ 50; 052 0.70

IS

B8t v 022, 0.62, 085
EC; y 0.084 (others)
B 0.80,1.69; vy 0.025-23

EC [to Ag"™); {y 0.85; 8%)

EC [to Ag'®™)
IT 7y 0.150; v 0.247 {m)

87058, (IT)

87 1.11, 0.59; v 0.523, 0,490
(others) [to In'!®=|

87 1.63 {other}; (3); [to
lnll.]

87 1.8, 23, v 0.425; [to
1.9h 1n 'V

8710, y0.27 222

87 08; |to 58 In''"

A7 [to 2.3m In"'%

B7 3.5 [to 18m In''"™)

B 49 27;y0.83 0.86, 1.86,

0.99 (others)
8 ~2yon

PH 424



Tin

PH 424

Nuelide

108
108m

In
In
!nwn

nloom
1mo
1tom

In
In

Il'l“I
Iplilm

Inll)

Inti™,
Int™,
113
Him
114

In
In

In
Fnlldm,

Inll‘."l

Inlll'l
lnllﬁm

Inlll
lnllml

In}loms
Intt?

Inli™»

Ipl1®
Inltée

Inlt®
Inlism

Ini®?
Inltﬂm

In!¥!
Inlll
lnllt
Inl!l
Inl%
Inl!l

¥ 'Snml
Sploe

Snuo
{pil!
Snln
Snlll

{phim

snlll
Snllb
Splie
Snll’!
Snlﬂn
snlll
Sp11¥
Snllom,

Sple
snlil
Sni2im
Snl®?
8nl23

Per Cent
Abundance

4.28

95.72

0.96

32.85

4.72

Nuclidic

Mass
1070097

108.90709

109.9072

110.9055

111.90552

112.90411

113.90489

114.903%6

1159053

116. 90452

117 . 9063

118. 9059

110.9082
111 90481
112.90484

113.90276
114.90335
115.90174
11690294

117 . 90160
118. 90330
119.90219
120.90424

121.90343
122 90574

Spin

0/2

9/2

9/2
1/2

9/2
1/2

9/2

1/2

1/2

1/2

1/2

TABLE OF NUCLIDES

Half-life

57m
40m

4.3h

1.3m
66m
4.9h

2.82d
~10m
14m

21m
0.045

1.73h

728

50d

2.5s

5 X 101y
4.5h

14s

54m

. 228

38m

1.8h

4.4m

4.0h
35m

118d

14d

250d

27h

~25y

4lm

Decay Modes,

Radiations, Energies

1C; 81 1.3; v 0L15-1.05

8% 3.50, 2.86; v 0.63, 0.84;
EC

BC; oy 0.21,0.63 (others);
A}

IT v(e™) 0.66

87T 2.25; v 0.66 (others); KC

EC; v 0.94, 0.88, 0.66
(others)

EC; 4 0.173,0.246

ITy0.53

870.66; EC; 87 1.62;
{vy 0.62)

1T 0.155

IT 0.31

IT ye™ 0.393

871.98; (EC; 8%, )

IT e7 0.191; (EC; )

ITO0.15

8~ 0.48

IT ve— 0.336; (3~ 0.54)

B 3.3;(v)

571.00, 0.87, 0.60; v 1.27,
.09, 0.41, 0.82, 2,09
{others)

IT ey 0.18; [to In'1%m}

B~ 0.74; v 0.56, 0.16: to
stable Sn'17)

B 177, 1.62; IT ¢y 0.31;
¥ 0.16 (others)

F4.2,3.0; v 1.22

87 1.3,2.1;7 1.22, 1.04, 0.6,
0.8, 0.45, 0.21

B 1.6; v 0.82, (0.71)

8~ 27,1.8: 4 0.81; (IT 0.3)

8 5.6

820,33, 4.0; 4 1.02, 1.18,
0.87, others

B v 0.94

87 3.7

B 45y 114, 1.00

g7y 110

8”46

£75.2; v 1.35, 1.00

EC

EC; T ~1.5, >2.5; v 0.34,
1.12, 0.52, 0.89

EC; + 0.283; [to 66m In'1?]

EC; 8t 15

EC; (v 0.255); [to 1.7h

]nuam]
IT e vy 0.079

IT 7 () 0.159; v(e7) 0.161
T e (y) 0.065; ¢ (v) 0.024
(m1)

£ 0.38
5042

£71.26;v0.15
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Antimony

Tellurium

280

Nuclide

Snlll
Hnl#
8pl¥

Sn'¥m

Sn!t
Sn!??
Snltim
Bn 112

snllﬂ
Bn!¥?
Bnllﬂ
snlll
snlll
snl-ll

'lshlll
SpHs
Shine
Sb] 18
8p11%

sbll.’-
BhtV?
sblll

8hiltm,
Shildm,
Sbll?
sbllﬂ
8|pir

sb]!l
Sbll!

Shidim,

Spi2
Sbl’l

ghltem,

Sh1tm,
Shit

Bhie
Shltem

Sbl"l

sblll
8h11am
8h1

sbllﬂ
gh13om
Sblll
Spiz
Sp#
Bhide!

"Telll
Tellt .
Tellt

Telll

TABLE OF NUCLIDES

Per Cent
Abundance

594

57.25

42.75

Nueclidie
Mass

123.90520
12400778

113,0007
114. 908K
115.9070

116. 9049

117. 8060

118.90302
119.90511

120. 80381
121.00517

122.90421
12390585

 124.90525

126 90600

115. 9087

1169087

Spin

1/2

Half-life
125d

9.5

8.7m

2 X 108y
2.th

4m

59m

1.0h
R.4m
2.6m
3.4m
i.6h
2.2m

0.9m
3.4m
30m
15m
#0m
2.8h
Ah
3.5m
0.6n
38h

16m
5.8d

2.74dl

4.2m

2lm
2.7v

12.5¢
18m

3.4

R.6h
tim
4.6h

33m
Tm
23m
2m
2.4m
O.8m

16m
2.5h

1.0k

Decay Modes,

Radiations, Energies

87142, (0.34); (v 1.0%)

87 2.38 (nthem); (v 0.2
1.97)

87 2.04 (ather<); (y 033 1.4)

87 ; y 0.06, 0.087, 0.092

87,y 110, 0.K2

A7 0M0, 0.73; v 0.50, .57,
0.072, 0.04
pe

P
pu

g
gty
B* 185 242

8% 2.7,4.0;v0.90, 1.30
10 8% 1.5, v 0.50

CEC Bt 1.5, 2.3; v 1.30, a0

2.22

EC; 8% 1,45, v 1.20. .80,
0.40,0.14, 0.1}, 2.24

IC; y 01615 (8Y); ttar <tabsle
Hu'"]

KC; ¥y 1.03, 1.22, 0.24, 0140
(m)

8% 2.60; EC; (v)

¥ 0.14,0.30. 0.3%

FC; 6™y 0.024 (m}

EC; 8t 1.70; (y)

FC, ¥y 0.080 (m), 0.20, 1.t4,
[N E]

A7 L0, LTy 0564
(othern); (KC. 8%)

IT e (v) 0.0268, y 0.077 (my),
0.061 {m,)

87 0.62, 2.31,0.23; v 0.603,
1.68 (others 0.83-2 )

ITe (430010: 37 119;
¥ 0.51, 0.85, 0.60

IT e"(4) 0.025

87030, 0.12, 0.682: ¥ 0.035
0.67

87 1.9, others: ¥ 0.280.99

871.8; 4 0.415, 0.685.0.666
IT £0.03

#T0.80, 1.5 1.1, 0.86: v J 46,
0.77, 0.25 (othem)

8710, y0.18-1.1%

8725 2.8:y032 0.75

87 1.47, others; y 0.53.
0.16.0.31, 079

BTy 0.19,0.33 082 0y

v 0.20, 0.82 (othera)

A

a

a-

P

™

Ci 8% v 0.004; [to 15m
shlll]

EC 8% 1.74; v 0.72 (othen

PH 424



ITodine

PH 424

Teua
Te!'?
Tellm

TEIW
Tel¥!

Teltim

Tel!‘l
Telll
Tellim
el
Te"‘
Tellm,

Te 136
Tels?
Te"""
Te"'
TC“'

Telttm

Teld0
Telsl

TB"l-
Tﬂ“’
T.lll
Telllll

T°l.l

Telss
i
s
Illl
it
Illl
it
st
s
Iln
Ilﬂ

"
) e

e
Il“

mn

i

i

T4

e
Jise

Per Cent
Nuclide Abundance

0.089

18.71

31.79

100

Nuelidic

Mass

118.90638

119.90402

121.90305
122.60426

123.90281
124.90444
126. 90333
126. 90521
127 . 90449
12890657

129. 90623
130. 90857

131.90864

121.9074
123.90622
124 . 90460
12590563

126. 90447
127.90583

128.90408
129, 90667

130.90612

13190800

132.9075

133. 90084

135.9147

Spin

1/2
11/2

1/2

1/2

5/2

5/2

5/2

7/2

7/2

7/2

7/2

TABLE OF NUCLIDES

Half-life
6.0d

16h
4.6d
17d
154d

1.2 X 104y
104d

9.3h
105d

72m

1.2d

7th
~2m
42m
id4m
10m
17m
18m
1.4h
2.1h
3.5m

13h
4.2d

13.1d

26.0m

1.8 X 10%y
12.5h

8.06d

2.20h

21h

6.7h
Bdn

Decay Modes,

Radiations, Energies

EC; [to 3.5m Sh!lim

EC; v 0.645, (1.76); (8H)

EC; v 0.153, 1.22, 0,271,
0.93, 1.10 (others)

EC; ¥ 0,575, 0.506, 0.070;
Ch)

IT e7(v) 0.082; v 0.213;
(EC;m

EC
IT e () 0.089; ve~ 0.150

IT e () 0.108; ¢~ () 0.035
(m1)

870.70; (v)
IT £~ (y) 0.089; (8~; v)

87 1.45, 0.90 (others);
¥ 0.027 (m), 0.47 (others)
IT e (v) 0.108; 3~

8 2.14, 1.68 (others);
4 0.148, 0.45 (others)

8~ 042, 0.57 {others);
IT ¢y 0.182; v 0.78, 0.84,
1.14, others

8~ 0.22; v 0.23, 0.053

B ~24;y

7 1.3,24;v0.31-097;
IT 0.384

- ~1.2;40.20, 0286, 0.17,
0.08

-

BYEC;y

gt 4.0, EC

EC: 8% 1.13; ¥ 0.21, others

£*3.1;EC

EC; v 0.150 (others)

EC; 8% 1.55, 2.15; v 0.603,
1.89, 0.85 (others)

EC; ¢ (v) 0.035 (m) [to
stable Tel¥)

EC; 8~ 0.87 (others); (87);
7 0.665, 0.386 (others)

A 212, 1.86; v 0.45
(others); (EC)

A 0.15; e {4) 0.038

8- 0.60, 1.02; v 0.53, 0.67,
0.74, 042, 1.15

8~ 0.60 (others); v 0.384
(others) )

A7 0.80, 1.04, 1.61, 2.14
(othera); v 0.673, 0.78,
others 0.24-2.7

B8~ 1.22 (others); v 0.53
(others)

8~ 2.41, 1.26, others;
~ 0.85, 0.89 (athers 0.14-
1.8)

5710,1.4,0.5;70.14-20

874.2,5.8,27,7.0;v1.32,
others 0.20-3.2
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TABLE OF NUCLIDES

Per Cent Nuelidic Decay Modes,
Nuclide Abundance Mass Spin  Half-life Radiations, Energies
7 24« A7;039; (n)
T8 By g (m)
e 2 A7 (n)
saXel®! 0m Bt 2.97; LLC; v 0.086, 0.08,
Xenon ! 0.13, 0.44
Xe!?? 16h EC; ¥ 0.080, 0.148, 0.239
Xe! 1.8h EC; 8% 1.51; ¥ 0.148, 0.178,
0.33
Xel® 0.096 123.9061
Xe!® 18h EC; v 0.055, 0,075, 0.113,
[0.188, 0.242 (othems)
Xel26m 558 IT;y0.111,0.075
Xe!® 0.090 125.90417
Xe!? 126.9051 36.4d EC; v 0.203, 0.173, 0.37
(others)
Xelt?m 765 IT ¢y 0.175; v 0.125
Xel?® 1.919 £27.90353
b Ol 26.44 128.90478 1/2
Xe!zom ‘ 8.0d LT e (v) 1.196; ¢y 0.040
Xel?® 4.08 129. 90350
Xe!¥ 21.18 130.90508 3/2
Xeldim 124 IT e () 0.163
Xel¥? 26.89 131.90416 ;
Xe!® 132.9055 5.27d B70.34; 7y 0081 (m); (v)
Hpldim 2.3d 1T e v 0.233
Xeltt 10,44 133, 50538
Xe'® 134. 9070 9.2h A7 0.91; v 0.25 (others)
Xeldom 15.7m {1 ye™ 0.53
Xeld® 8.87 135.90721
Xel¥ 3.9m B 3.5; v 0.26,0.45
Xeld8 17m B 2.4;70.42,0.51, 1.78, 2.0t
Xe'®® 418 g ~3.5, ~4.6; v 0.22, 0.30,
0.17, 0.40
Xel®? 168 8~
Xel®! 1.7s [
Xe't? ~1.5s B
Xeltt 1n '
Xeltt Iy 8-
C . 12 Sm gt
esium Cpt® 45m gt 2.05; EC; y0.112
Cyi2s © 126.9093 1.6m g*3.8; v 038,048 EC
Cal¥ 126.9073 1/2 8.2h EC; b4 0.408, 0.125 (others);
8"
Co'28 127 90773 38m gt 2.89,245; vy 0.4
! ) (others); EC
Cal?® ' 1/2 32h EC; v 0.37, 0.41 (others),
e (y) 0.040
Cg'at 129.90672 1 30m EC; 8% 1.97; (87)
Cal¥t 130.90547 5/2 9.69d EC
Cgl®? 131.9081 2 8.48d EC; v 0.868 (others);
#:8%
(g3 100 132.8051 7/2
Cgl? 133.9065 4 2.1y A~ 0.66, 0.086 (others); v
0.605, 0.80, 0.57 (others)
Cglsim . 8 2.90h IT ¢y 0.128; ¢~ () 0.010;
: )
Cylde 1349058 7/2 2.0 X 10% §0.21
Cylitm 53m IT v(¢™) 0.84; y 0.78
Cg'?® 135.9071 5 12.9d £~ 0.34, (0.66): v 0.33, 1.07,
others 0.067-1.26
Csl¥? 136,9068 - 7/2 30y 8051, (1.18)
Cal?® 187.9102 32m 87 1.5-3.4; v 1.43,1.01, 0.46,
2,21 (others)
Cyt3? 138.9132 9.5m 8 4;v1.28, 0.63
Cgle? t.lm ;v 0.61
Csm 258 ﬂ"
Cali? ~lm ‘s
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Nuclide

Barium ,;Ba'®
. RBalZ
‘ ];Bllﬂ
Bal?”
! BQ”'
B!l!I
Buliﬂ
Ba'“
Bn"'

i BE“’-
i Bal?®
Ban:

B&llh
Bﬂlﬂ
Bn""
Raliom,
1y 140me
al®
Bal¥?
Bu 4w
BRI“
Bal“

Balt®
Bnl“

Bl“’
Bll“

Lanthanum ela'®
hl"

La!®?
Taltt
Lal®
Lal¥®
hl"

Lald?
Lalt?
hlll
Lald
Lal¥
Lal®
I-“III
Lal®
hl‘ﬂ

Tali¢t
I‘lii

Lalt¢

121
132

Ce“'
cel!l
Celli
CelIl
CelH’
Celﬂ'm
(:elll
Celll-
Celii
Celitm
Ce]ﬂ)
Ce"'

Cerium sCe
Ce

PH 424

Per Cent
Abundanece

0.101

0.097

7.81
11.32

71.66

0.089
99.911

0.193

0.250

Nuelidie

Mass Spin

129. 90625

131.9051
132. 9056

1339043
134 . 9056 3/2

135.9044
1369056 3/2

137.8050
138. 5086

139.9105

140.9137

131.9103
132.9080
133.9083
1349067
135 .9074

137 . 9068 &

1389061 7/2
1399093 3

140.9106

1429157

136.9071

137.9057
138.6063

139.90528
14060801 7/2

TABLE OF NUCLIDES

Half-life

2m
6.5m
96m
Ilm
2.4d
2.1h
2.6h

11.6d
14.6m

7.2y

39h

28h
0.33s

2.6m
82.9m
12.8d
18m

1lm
128

<1im
1.0m
3.8m
4.2m
7m
9m
60m

4.5h

4.0h

6.5m

19.8h

10m

6 X 10%y
1.1 X 10y

40.2h
3.8h
92m
14m
10m
4.2h
6.3h
72h
22h

8.7h
34.5h

0.009s
140d

32.5d

Decay Modes,

Radiations, Energies

KC; v 0.225, 0.70
B+

EC

EC; ¥ 0.05-1.62
EC; 8 1.43;y

EC; ¥ 0.055-1.7
IT e~ {vy) 0.078; y{e™) 0.107

KC; ¥ 0.355, 0.081, 0.302
(others)
I'l' ey 0.276; ¢ (y) 0.012

FI'e™y 0.268
I'T?; ¥ 0.80, 0.70

I'T ye™ 0.662

B8~ 2.34, 2.17 (others); ¥
0.165 (others)

B71.01,0.5 (others); -y 0.030¢,
0.54 (others)

87 2.8 (others); v 0.19, 0.29,
0,35, 0.46, 0.64 (others)

8~ ~4;v0.08-1.8

I

gty 0.26
A v0.28

ﬂ"’;'y 0.36

EC; 81 1.43, 1.94, 0.70; v
0.11-0.88

gt ~23.8;v1.0-3.3

EC; 8T 1.2;v 08

EC; 8% 2.7; v 0.60

EC; (v)

EC; 8% 1.8; (v 0.83)

EC

EC; v 1.43; 8~ 0.20; v 0.81

87 1.34, others 0.42-2.20; v
1.60, 0,49, 0.82, 0.33
(others)

57 2.4;(y)

B~ 4.0, others; vy 0.63, 2.4,
others 0.87-3.4

8 3.3; v 0.20-2.85

EC; (6%;7)
B+
EC; 8% 1.3;718

EC
EG; (8%); v 0.28

.EC; e~ () 0.010 (m); ()

1T e v 0.255; (EC; v)
IT 0.30; v 1.04, 0.80
EC; v 0.166 (m)

IT y(e7) 0.74

87 0.44, 0.58; v 0.145

283



Praseody- w!

mium

Nuclide

Celi?
Ce""

Caltt

Celln
Cello

Cel??
Cpli8

}rlll
Peids
Jpida
I3
priss

Pl‘"'
I)rlln
l)rll'l
pru:
pridd
Prids
])rllll
Prlee

Pri¢t
Prlés

swNd 138t

Neodymium ngis

Promethiu

284

Nd 140
Nd 141
Nditlm
Nd 142
Nd 14
Nd 144
Ndids
Nd L48
Nd 147

N8
Ndl‘ﬁ

Ndlse
Nd#¥

1
m "g:lmm

Pmit?
Pmlll
Pmi¥
Pmls
Pmliﬁ

147

Pmllk
Pm!iém

Pmit?
Pmse

Pmlll
Pm!t?

Pmlsl
Pmln

TABLE OF NUCLIDES

Per Cent
Abundance

1n.or

E5N
NERSE

[
o~ e

5.73

Nuclidic
Mass Spin

141.0090
14291217

143.91343

144.0162
145.9183

138.9085

139.90878

140.90739 5/2
141.90079 2
142.91063 7/2
143.91310

144.9141

145.9172

14090032 3/2

141.90748

142.90962 T/2
143 90990

144.9122 T/2
145.9127

146 81583 5/2

147.9185
148.9108 5/2

149.9207
150.9242

140.9132

141.9126
142.9108

144.0123

145. 0146

146 91486 7/2

147 9171 1
[

148.9181 7/2
149.9203

150 9216 5/2

Half-life

~5 X 10"y
33h

2844

3.0m
14m

Ilm
0.7m

40m
22m
1.1h
1.5h
2.th

4.5h
3.5m

19.2h
13.7d
17.3m
6.0h
25m

12m
2m

22m
5.5h
3.3d
2.6h
838

2.4 X 10%y

11.1d

1.8h

12m

22m
0.0022¢
308
280d
~400d
18y
1.9y
2.65y
54d

43d

53h
2.7h

28h
6m

§.5m
2.5m

Decay Modes,

Radiations, Energies

al.h

87 1.08, 1.38, others; ¥ 0.29,
0.057 (m), others 0.23-
1.10

#7032, 0.19; v 0.133
(others)

20

£70.70; ¥ 0.32, 0.22, 0.14,
(LI} {othars)

I

¥ 0.72

gt 2.5; v 0.08, 0.22, 0.30

15C; 87 2.0; ¥ 0,17 {nthers)

Dol a4

EC; 8% 1.4;v0.30, 0.80, 1.04
{otherx)

LC; At 1.0,y 1.3, 14

KC; 8t 24,412

B~ 2.15; (v 1.57)

87093

8 2.08; (v)

A7 1.80; ¥ 0.07-1.15

$738,23;v0.45,1.49,0.75
(others)

A7 v 0.32, 0.58, 0.64, 0.92,
1.25

77030

8t 245y

KC; 8% v 1.3

EC; v 0.11-0.50

EC; (6% 0.78); (v)
IT {e™) 0.76

a1.83
£~ 0.81, 0.37; v 0.081 (m),

0.53 (others)

8™ 1.1, 1.5,0.95; v 0.114,
0.210,0.240, 0.112 {others)

£720,1.2,1.8; y 0.0R6-2.17

8126, EC; 7020

L IT ye~043;v0.19

gr38;v16

EC; v 0.742

EC; v 0.61,0.70, 0.48

EC; 4 0.072, (0.0687)

EC; 8~ 0.78; v 0.75, 0.4

87 0.225; (v)

87 2.45,0.99, 1.9; v 0.55,
1.46, 0.91

@~ 0.38, 0.49, 0.68; v 0.55,
0.63, 0.73, others; (IT)

B™ 1.07 (others); (v)

B~ 2.3, 3.2; ¥ 0.33, other
0.41-3.08

57 0.33-1.2; ¥ 0.10, 0.34,
others 0.026-0.95

BT 2.2, v 0.12 (m), 0.24, ~1

87 1.65;, ¥ 0.125, 0.18

8725

PH 424



Samar ium

Eurcpium

Gadolini umi“ggm

PH 424

Nuclide

Smlﬁ?
uEulu?
Eutts
Euls
EuldT
Eul!!
Eullﬁ

Eytet
Eulb‘)
Euls!
Eu 162

Eulih

Eulb!
Euldt

Eul.':b
EuIBG
Eulb‘l
Eul.')S
Eulbﬂ
Eulé®

1]

Gdlﬂ

GdMﬂ
Gdun

Gdlﬂn
Gdlﬁl
Gdlﬂ
Gdlﬁl

de
Gdlb!v
Gdlss
Gd 187
Gdlﬁb

Per Cent
Abundance

3.09

14.97
11.24
13.83

7.44

26.72

227

47 .82

52,18

2.15 -
14.73
20 .47
15.68
24 .87

Nuclidie
Mass

142 9145

143.9116
144.9130
145.9129
146.91462
147.9146
148 9169
149.9170
150.9197
151.9195
152.9217

153.9220
154.9247
155.9257

146.9166

149.9196

150.9196
151 9215

152.9209
153.9228

154.9228
155.9247
156.9253

147 8177
148 9189

149.9185

151.9195
152.9211

153.9207
154.9226
155.9221
156.9239
157 9241

Spin

/2

7/2

3/2

5/2

5/2

3/2

3/2

TABLE OF NUCLIDES

Half-life

~20d
72m
8.7m
1.1m
3404

5 X 107y
1.1 X 10Vy

~93y
47h
22m
9.4h
0.5m

18m
5.8d

4.4d
22d
54d
108d

12.5h
>5y

12.5y

16y

181y
15d
15h
60m
18m
2.5m

24m
50d
22h

84y
9.5d

2 X 10%

11 X 1My
242d

Decay Modes,

Radiations, Energies

EC

EC; 8% 1.0; (1)
EC; 8% 2.5; ()

IT Q.75

EC; e~ (7) 0.061 (m)
a 2.55

a 215

87 0.076; (v}

g~ 0.70, 0.64, 0.80; v 0.103,
0.070 (others)

B~ 1.58; v 0.105 (others)

87 0.43, 0.71; » 0.087, 0.20,
0.185, {0.25)

87 ;v0.57

gt 24

EC; v 0.88, 0.65, 0.23
(others); (8%)

EC; (8%); v 0.75, 0.64, 0.71,
0.67 {others)

EC; v 0.12, 0.077, 0.20
(others); (o 2.88)

EC; v 0.55, 0.63, others
0.24-2.19

EC; v 0.022 (m), others to
0.558

EC; vy 0.33-2.02

EC; v 0.334, 0.439 (others)

EC; 8~ 0.71 (others); (8T):
¥ 0.122 (m), 0.344, 1.41,
0.96, 1.11, 1.08, 0.78
(others)

87 1.87 (others); EC; v
0.122, 0.84 (others); (81)

£~ 0.25-1.85; v 0.123 (m),
others 0.25-1.60

7 0.15-0.25; v 0.019-0.14

87 0.50, 2.45; v 0.089-2.20

57 ~1.7; v 0.041-0.73

87265

872.2; v 0.07-022

g~ ~3.6

EC; 87 2.5; v 0.78, 1.05

EC; v 0.11, 0.15, 0.07

EC; v 0.23, 0.38, 0.94, 0.64,
0.78, 0.28 (others)

a3.18

EC; ¥ 0.150, 0.35, 0.30, 0,75
{others); (a)

a2.73

EC; v 0.022-0.35

a 2.t4

FC; v 0.103 (m), 0.070, 0.10
(others)
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Terbium

Holmium |

286

Nuclide
Gdlll

Ga'®
Gd:lll

Cder

"belT
Tb"l
Tbll'

Thliem
Thieo
Tblil
Thlsr
Tbl&h
Tblﬁl
Tbl.il

Tbl.‘
Tbll!
Tblbl
Tblih
TH 157
Th16s
Thléam
Tbl"
Tbno

Tblll
Tbllﬂ

Thlss
This4

TABLE OF NUCLIDES

Per Cent
Abundance

21

0.

BEEZw
58888 8

.90

052

Nuclidice
Mass
158.9260

159.9271
160.9293

1509230

157.9250

158.0258
150.9268

160 6272

151.9244
152.9254
153.9248

155.9238

157 . 9240
158 9254
159.9248
160. 9266
161. 9266
162. 9284
163 . 9288
1649317

1685.9320

Spin
3/2

3/2

3/2

5/2
5/2

7/2

Half-life

i8h

Tm
23h

~15m

18m
2.3h

108y
13k
10h

8.5h

2.3h

1.3m
82h

4.4m
36s

2.4m
528
9m
5.6m
46m
~1h

Decay Modes,

Radiations, Energies

87 0.95, 0.89, 0.59; v 0.058,
0.36 (other~)

8~ 1.60, (1.54); v 0.36,0.057,
0.315, 0.102 (others)
87 v 0.04-1.30

g% v 0.31,0.15

Bt 4.6;v0.78, 1.12

EC; T a 3.95; v 0.35, 0.18
(others)

«a3.99;IT

81; v 0.84 (othem)

EC; vy 0.11-1.31; (a 3.44)

EC; v 0.12-1.05; (81

EC; 8*; v 0.24, 0.14; (@)

EC; v 0.018-0.99 .

EC; g% 2.8; v 0.123 (m),
0.24-2.48 '

RC; v 0.123-1.29

EC; v 0.019-0.72

EC; v 0.080-2.31

IT 0.088; (87)

EC

EC; y0.04

ITe (v)0.11

87 0.27-1.71; v 0.88, 0.30,
0.97, 0.087 (others)

8~ 0.51, 0.45, 0.58; v 0.049,
0.026, 0.057, 0.075
{others)

f;v0.18
o

EC; v0.17

14039 a 421

EC; v 0.145; (a 4.06; )
EC; 8t; v 0.26; (a 3.68)
EC; v 0.08-0.54; (o« 3.48)
a 2.85

@ 3.35

EC; v 0.065-1.86; (81

EC; v 0.33
{others)

EC; ™ (7) 0.058, (v)

F1.28, 1.18 (othem); v
0.085 (others 0.043-1.08)

IT ¢7y 0.106; (67; v)

8~ 0.40 (others); v 0.084,
0.05¢4, 0.030 (others)

I
EC; a 4.51

o 4.60

a 4.38

a .45

EC; {« 3.92)
EC; a4.12
fra.1;y014
EC; 4 0.138

PH 424



Erbium

Thulium

Ytterbium

PH 424

Nuclide

HUIC)N
Hulf\il
Ho'®

HolM)m
Ho'®!
Ho'#?

H“lﬂm

H“lhﬁ
H“Iﬁ]m

Ho'™

Ho'!*
Ho't*

Holtem
Ho!¥
HC']“
HDITO

osEris?
Er'?
Eplet
E.rln'ls
Erlﬁﬂ
Eris®
Eriet

Er152
Erlﬂl
Erlﬂl
Er'®
Erlll
Erlﬂ
Erltm
Er'®t
Erlﬂﬂ
ErUO
Erl”

Ert??

wTm!'s!

Tm:ln
Tm!#

Tmlsl
Tm!%

Tmlbb
Tm'®
Tml!s
Tm!®
Tm?®
Tml'll
’rml72

Tml‘l:
Tm”‘
Tml75
Tm!'’®

_,onlbb
Ybl“
Ybl“

Per Cent
Abundance

104}

0.136

33.41
22.94

27.07

14 .88

100

Nuclidic

Mass

161 . 9288

162 9284
16:3.9303

164.9303
165.9324

165.9324
166. 9331

161 . 9288
183.9203

165.9304
166.9320

1679324
168.9347
169 . 9355
1709382

171.9396

163.9335

165.9330

169, 9359
170.9366
171.9386

165.9333

Spin

7/2

7/2

5/2

7/2

1/2

5/2

1/2
1/2

1/2

TABLE OF NUCLIDES

Half-life

1.9h
33m
28m

5.3h
2.5h
12m
68m

> 500y
0.8«
37m

27h
> 30y
3.0h
3.3m
458
11w
36s
4.5m
2.5h
~1h
20h
3.1h
75m

10h

2.58
9.5d
7.5h

50h

30m

7Tm
1.6h

2.0m
30h

7.7h
8:4d

1274
1.9y
63.6h

7.3h
5.5m

1.5m
1.6e

75m
56h

Decay Modes,

Radiations, Energies

8% 1.90, 2.98; v 0.85

EC; v 0.057-0.309

EC; v 0.73, 0.96, 0.88, 0.65
(others); (1)

IT ¢ (y) 0.060

EC; v 0.026-0.18

B 1.14; BC; e~y 0.081

I'T e~ (y) 0.010; ey 0.058,
0.038; EC; v 0.185, 0.081.
1.21

EC

IT ye~ 0.30

£~ 0.99, 0.90; EC; v 0.037,
0.073, 0.091

87 1.85,1.77; v 0.08 (m)
(others)

8~ <0.10; ¥ 0.08-1.42

5~ 0.28, 1.0; v 0.057-0.53

B~ ~22;v0.85

B ~3.1;v043

«4.93

« 4.68

o 4.26

g+ 1.30; y 0.098-0.85

EC; v 0.048-0.30

EC

EC; v 0.83, 0.21 (others
0.084-1.97)

EC;v043,1.1

EC

IT ye™ 0.3!
B 0.34; ¢ () 0.0084

8~ 1.05 (others); ¥ 0.308,
0.296, 0.112 (others)

8~ 0.50, 0.38, 0.29; v 0.050,
0.41, 0.61 (others)

EC; v 0.084, 0.144, 0.147,
0.17

EC; 4 0.10, 0.24

EC; g% 1.05, 0.40; v 0.022-
0.66

EC; g% 2.9; v 0.091 (others)

EC; v 0.25, 0.29, 0.80, 0.34
(others)

EC; (8 2.1); vy 0.073-2.10

EC; v 0.057 (m)

EC; 4 0.075-1.64; (87)

B~ 0.97, 0.88; ey 0.084 (m)

87 0.10; (v 0.067)

B£70.28-1.92; - 0.079 (others
0.18-1.81}

870.9; v 0.40, 047

EC; v 0.082

287



Nuclide

Ybiv?
Yh'ev
Yhisv
Yblﬂﬁm
Yh”ﬂ
th'l!
Yhn:
Yh'72
Yhnl
Ybl'h'-

Yhl7im
Ybi7s
Yhi7

Yh17im

Lutetium "Ll“l":::
Lullll
IAI"'
Lunu

Lu!t
Lul??
m"’!ﬂl
Lul?d

I‘ul’ll

Lyliém

Lul?t
Lul7®

Lunn-
Lul??

Luyllim
Lul?é

Lul?®
Luyl#

':Hflll
Hflﬂ'
Hi7o
Hfl?

-Hf172

Hafnium

Hf"l
Hf\¢
Hf"b
Hf1¢
Hit"
Hi'7e
Hitttm

Hrl'n
Hfl'lm
Hflll,
Hflamm
Hrl a1

Hyes
Hrlll

288

TABLE OF NUCLIDES

Per Cent
Abundance

(LN R

KR
4.3t
21,82
.13
3184

12.73

Nuclidie
Mass

167 19339

16310, 9349
170493465
17149366
172 8383
173, 9300
174. 9414

175 427
1769455

1698387

172.93%0

173.9408

174.9409
175.9427

176.9440

173.9403
175.9416
176. 9435
177 9439
178 9460

179 9468
180.94908

181.9507
182.9538

Spin

7/2

7/2

92

Half-life

I¥m

31d
460

4.2d
0.072x
1.9h
i

Shin
T.m

2.15h
1.54
2.0d

8.3d
8.7d
3.7m
500d
3.6y
1680d
3 x 10y

3.7h
6.8d

160d
22m

4.6h
2.5m

22m
1.5k
12h
11h
~38y
24h

2 X 101y
70d

4s

198
5.5h
45d

9 X 10%
65m

Decay Modes,

Radiations, Energies

1C; v 0026 08

10y 0.008-0.31
I 0.024

£ 047, 0.07; ¥ 03N
(others)
I'T 0.405

B 138 (others); (y 012
1.24)
I'T e™y .23 ye™ (LHH

LG 0,03 0.40; (81)

EC;y 0087, 0,99, 0,40
(others); (87)

15 ; v 0087

B 0.024-1.39

FC; v 0.084 (m), 2,04
(othees 0.15-3.02)

15C; v 0.020-1.50

EC; 4 0.079-2.08

[T e (v) 0.042

1C; ¥ 0.079,0.101, 0.274
{others)

EC; v 0.077, 1.23

IT e™(+) 0.059; v 0.087,
0.045

87 0.43; ¥ 0.31, 0.20, 0.088
(m)

87 1.20, 1.10; v 0.088 (m)

87 0.50 (other), v 0.113
(others)

# ~1; v 0.208, others 0.10-
0.41

87, v 0.33, 043, 0.56, 0.67,
0.78

87 1.35,1.08; v 0.215

£33

EC; v 0.13,0.17; (8%)

EC; ¥ 0.049, 0.12; (81)

EC

EC; v 0.12-1.07

EC; v 0.024, 0.12, 0.08
(others)

EC; v 0.12, 0.30 (others)

a 2.50

EC; v 0.343 (others)

IT e~ (v) 0.089; v 0.427,
0.326, 0.214, 0.093 (m)

IT e7(y) 0.181; v 0.217

IT ¢7y 0.058; v 0.44, .33,
0.22, 0.093, 0.50

87 0.41 (others), v 0.133
(m3), 0.48 (m,), 0.35, 0.14
(others)

8 v02?

B ~id;y

PH 424



Tantalum

Tungsten

Rhenium

PH 424

Nuclide

Hflﬂl
1aTali?
Tsl'l!
Tal'll

T&l”
Tsl?&

Tﬂlﬂ'

Talid
Tﬂ”s
Talfm
TBIUO
TB“M

Tnl“
T.1l1
Tplimm

Tnlal

Taléd
Te'®

Tamo

178§

T
Wt
wire
wl'll
WHW
wl!ﬂ
wl!l)m
wl!l

wlll
wiss
Witim
Wik

wllﬁ
W lasm

Wwies
w187

wiés

75Re"7
Rel'll
RelTﬂ
Rel!ﬁ
Relﬂl)m
Re]al
Re]sz
Rel!l
Remx
Re“!d

Relalm
Re!#®
Rel!d

Rel.!7
R&l”
Relﬂﬂm

Per Cent
Abundance

0 0123

99 9877

0.135

28.41
14.40

30.64

28 .41

37.07

62.03

Nuclidie

Mass

176.9447
177.9459
178.9461
179.9475

180.94798
181.95014
182.95144

183.9538
184.9555

185.9583

179.9470
180, 9482

181.94827
182. 85029

18395099
184 . 8535
185.9543
186.9574

187.9587

179.9501

1849530
185.9551

1869560
187 9582

Spin

7/2

1/2

3/2

5/2

5/2

TABLE OF NUCLIDES

Half-life

2.2h
24m
3.7h
1.2h

11h
8.0h

57h
2.2h
9.3m
1.6y
8.1h
115d
16m

5.0d

8.7h
48m

10.5m

2.2h

40m
7m

0.0058
126d

538

74d
1.7m

24h

65d

17m
15m
20m
2.4m
20h
20h
13h
64h

35d

165d

89h

6 X 101y

17h
19m

Decay Modes,

Radiations, Energies

g

EC; gt

EC; v 0.080, 0.17, (81)

8%, EC; v 0.13, 0.21, 0.28,
0.35 (others)

EC; v 0.050-1.64

EC; v 0.088 (m), 0.20
(others 0.091-2.9)

EC; ¥ 0.113 (others 0.05~
1.06)

EC; ¥ 0.089-0.43

EC; v 0.093 (others); ()

EC

EC; v 0.003; 8~ 0.60, 0.70;
(¥ 0.102)

A7 0.18-0.51; ¥ 0.033-1.61

IT e () 0.184; ¥ 0.172,
0.147 {(others)

B~ 0.62 (others); -y 0.041-
0.406

8~ 0.15-1.36; v 0.11-1.2

87 1,72 (others); y 0.175,
0.075, 0.100 (others)

B~ 2.2; v 0.125-1.1

EC;y13,0.1; (89
EC; ¥ 0.45,1.2
EC; (v7)
EC; v 0.031

IT 0.22

IT 0.24; v 0.37
EC; e (v) 0.0083 (m);
(other ~'s)

IT 0.103; v0.11, 0.053, 0.046’

5~ 0.43, (0.30); {v 0.125)
IT ¢~y 0.125; ¥ 0.175, 0.075
0.100

g~ 0.63, 1.32, 0.34; v 0.69,
0.48 (others)

A~ 0.43, 0.34; v 0.057, 0.5,
0.22, 0.26, 0.29

gt

EC; 4% 3.1

EC

EC; (8% 1.1); v 0.88, 0.11

EC; 8T L9

EC; v 0.020--1.5¢4

EC; v 0.032-2.05

EC;x0.018-1.44

EC; v 0.041-0.407

EC; v 0.111, 0.90, 0.79, 0.89
(others)

EC; (IT 0.217}; v 0.11-0.90

87 1.07, 0.93; v 0.137
(others); (EC)

- 0.001

8~ 2.13,2.0; v 0.155 (others)

IT ¢~ (v) 0.002, 0.018; v
0.064, 0.108, 0.092
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Nuclide
Rallﬂ

Relt®
Rel®!

i .Oal®!
Osmium 'g:,..

oalu

Oulll

Qg

051!4
Qglds
081“
0s'#?
0'l a8
Os 188m?
OBl )
OEIID'I

Qg0
Oslm

Qs -
Oslom
051"
08"’

OEIN
0!"'

X X 1 1832
Tridium "L

Irlld
Ir 185
Irlll
I
Iries

 Taad

Irto0
Irloom

Il‘"l
[rloim

&t

[r192m,
Irieem,

Irlod
Jpleam

Iritd

Irle
Irlﬂl
Irl 7
Irl L1

1;Pt 185

Platinum F¢®
P"]",

Ptlaﬂ

P"IIB
Pglve

290

TABLE OF NUCLIDES

Per Cent
Abundance

0.018

41.0

37.3

0.0127 -

Nueclidie
Mass

{80 06822

183.952¢6
184 9541
185.9539
1889560
187.9560

188.9582

1809586

184 9604
190.9612

191.0614
1926645

185.9580

187.9590

189 . 9608

189.6837

180.9608

191 .9630

192.9633

193.9852

187.9596

189.9599

Spin

1/2

3/2

3/2

3/2

Half-life
2h

5.7h
10m

14.6d
14h

31h

1.9y
8.5m

15m
55m
3.2h
14h
15.8h
10.5h
41h

124
12.3d
3.2h
4,88
74.0d

1.46m
8 X 10%

12d
19h

0.032:
2.3h

7m

t.2h
2.9h
2.2h
10d

1ih
7 X 10ty

Decay Modes,

Radiations, Energies

B8~ 0.88, others; ¥ 0.070,
0.15, 0.22, 0.25

87 L.7; y0.19, 0.39, 0.57,
0.83

A 18

EC; ¥ 0.08, 0.10

EC;y0.23

EC; v 0.510, 0.15, 0.26
{others); [to 13h Re!®¥}

1C; v 0.114, 0.382 (m), 0.68
(otherx)

1 IT 01715  1.108, 1.102
(others)

EC; v 0.65, 0.88 (others)

T
IT ¢ (v) 0.031

IT e~ {7v) 0.038; v 0.81, 0.50,
0.36,0.19

A7 0.14; [to 4.8s Ir'®™]

IT ¢ (v) 0.074

A~ 1.13 (others); ¥ 0.129
(others 0.07-0.58)

a8

g2

EC; v 0.13-4.0; (81)

EC; v 0.24, others

EC; v 0.125-4.3; (81)

EC; v 0.037-1.10

EC; v 0.071-2.89; (8* 1.94)

EC; v 0.010-0.99

EC; v 0.155, others 0.32-
2.22; (B 1.66)

EC; v 0.070, 0.25, athem
0.031-0.28

EC; v 0.187-1.43

EC; 8% 2.04; [to 10m
OR"""']

IT ™ (¥) 0.042; ¢y 0.129,
0.047, 0.082

A 0.67,0.54, 0.24; v 0.316,
0.47, 0.30 (others}; (EC)

IT e (v) 0.057; (§7)

IT 0.16 [to 74d Ir'¥)

IT e~ (v) 0.080

87 2.24, 1.81 (others);
v 0.328 (others)

ITO.116

A~ ~1;v0.10-0.65

8 1.520,¥050

A7 3.6,v0.78

EC
EC;+ 0.195, 0.187, 0.055
(others); (« 3.9)

EC; v 0.072-0.80
a 3.11
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Gold

Mercury

PH 424

Nuclide

l)‘m
Ptlﬁﬂ
l)tlﬂl
ptl'!m
Pt 194
Ptive
PL”W

P18
Py

Pt"’m
Ptios
Ptive
Peive
Pt
Pt

_nAullb
Aulte
Al.ll"
Aulss
AU.”'
Auno
Aul?l
Aul92
Al.l”s

Aylem
AulN

Anl®
Ay oo

Auylse
Aulvem

Au197
Ay l#me
Au 198

Aulﬂﬁ
Au:oo
Aul()l
Au‘lﬂl
Aul\]ﬂ
IGHK“"'
188
g:l!ﬂ'
Hgllsn
Hg'"
Hg'
HKIN
Hglﬁl
Hglﬁl
Hglﬂam

Hg'
Hg !9
Hglni-
Hglﬂﬁm

ngm
HK"T
Hg'”“’

Hgms

Per Cent
Abundance

0.78

42,9
33 8

7.21

HX

0146

.02

Nuelidie

Mass

191 9614
1929633

193.9628
194 96482

195. 96498
19896736

197 .9675
198.9707

1919649

183.9655
184.96511
19596665
194. 96655

197.96824

198 . 96865
199.9708
200.9719

193 9857

195, 86582

197 96677

Spin

1/2

3/2

3/2

3/2

3/2

3/2

1/2
13/2

1/2
13/2

TABLE OF NUCLIDES

Half-life

3.0¢

0.3-500y
4.4d

4.1d

20h
1.3h

30m
144
11.5h
2.3m

7m
12m
¥m
&m
30m
40m
3.4h
4.1h
17h

3.9n
36h

183d
31x

6.2%

723
2.70d

3.15d
48m
25m
25n
5bu

1.5m
3m
3.7m
Om
20m
5Tm

6h
Ith

14641
0.48
9.5h
40h

B5h
23h

Decay Modes,

Radiations, Energies

EC; oy 0.042-0.62

BC
1T e (¥) 0.135; ¢ () 0.013

IT e (y) 0.130; e "y 0.031,
0.099

37 0.67,0.48; v 0.077 (m),
019
IT 0.35; (87; v 0.28)

87 0.8-1.7; ¥ 0.074-0.96

IT y(e™) 0.39; ¢ (v) 0.032

8"

o

KC

EC; 4 0.16,0.22, 0.30, 0.40

¢

EC; v 0.25,0.33, 0.63; (e 5.1)

e v

I2C; v 0.29 (others 0.30-3.46)

EC; ¥ 0.030-2.17

EC; 8% 2.2, v 0.045-1.16

EC; v 0.186, 0.112 (others
0.013-0.49)

IT e~ {y) 0.032; ¥ 0.26; (13()

EC; v 0.328, 0.29, 0.62
(others 0.095-2.41); (87)

EC; v 0.009, 0.031, 0.13

IT e () 0.057; v 0.20,
0.061, 0.26

IEC; v 0.356, 0.333 (others);
(8™ 0.26)

IT e {y) 0.175; v (L148,
0.188, 0085 (m) (uthers)

I'T e (y) 0.130; y 0.28

87 0.96 (others); v 0.412
{others)

87 0.30, 0.25; v 0.158, 0.208

-2.2,07; 037, 1.23

1.5 (y 0.53)

I

87 1.9 v0.69

FC; o 5.64

I5C; v 0,13, 0,27, 0,35, 0.44
1C; & 5.14; ¥ 0.1, 0.25, 0.40
Oy .14

10y 0.17, 0.24, 0.32, 0.50

15C; vy 014, 0.22

15C; v 0.25, 0.27

1C; » 0.031-0.31

1C; y 0.0368-1.08

EC; v 0.032-1.65; ['T e ()
0.101

KC

IT; v 0.134, 0048

1C; v 0.061-1.17

EC; Il e () 0.123;
v 0.016-1.24

IC; v 0.677 (m), (0.191)

IT e () 0.185; v 0.134;
(EC; )
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TABLE OF NUCLIDES

Per Cent Nuclidic Decay Modes,
Nuelide Abundance Mass Spin  Half-life Radiations, Energies
'™ ] 198 O6R2( 1/2
Hg'™ 19K, D6NKS 44m I ey 0.370; ¥ 8,158
Hy 2™ 211 10096834
Hg! 1322 200, 97031 372
Hg 2080 2001 47063
Hg2? 20297285 $7d BT 021y 027
Hg?" 6.85 20807345
H®* 204 0762 5.5m g7 LG5 (y 0.2
Hy 2 20607747 S.5m g 129
. YUt {Om 1
Thallium e . chart
TH92m 1MTm Flro; BCG ¢ 042
4193 Z8m 150y 0.24, 0.25, (L.26, 0.3
{others}
i 33.0m 190y 0,43
e 32.8m By 0.007; 11
yies 1,2 1.2h RO Q37 (athers)
g~
|y 1.5s 0 7 (y) 0.009; v 0881,
0393
Tites 1959708 180 B¢y 0.426; 8
ptose 195 47 5) |.4h 150ty Q0K (athers); (1)
T 1/2 28 By 00152 (others); (87)
of) o 0.54x I ye™ 0.222; ¥ 0,385, 0K7
e 197 9705 2 5.3h By 0412, others 019
2.78; (84)
TV o8 7 1.9h I'I" 0.261 ; v (.28 (others):
EC; v 0.049 0.64
Ty'ee 198 94 1/2 7.4h KO 0158 (ne), others
0037 -0.49
Pptesm 0042+ 10,37
e 19997007 2 26 1C; v 0.085-2.28; (8
T2 200. 9708 1/2 73h 15C; ¥ 0.167 {others)
‘Ti2e 201 . 9721 2 12d ' v 0.44 (others)
Ty208 29.50 20297233 1/2
T 203 . 97384 2 380y A7 0.76; (K(Y)
T8 7050 204, 97446 1/2
Y300 20597608 4.3m B 157
7 206, 97745 4.58m 87 1.44; (v}
T130% 207 . 98201 3.0m BT 179, 128, 1.52; v 2.61,
.58, 0.51, 0.86 (others)
209 208 9R630 2.2m 87 2.0; v 012, 0.45, 1.56
e 200 . 99000 1.3m BT 19T, v 0.08-2.45
s2Ph1% 1lm ROy 0,20
Lead B S I7m KO3 [bo 355 711199
Phies 37m EC; v 0.19-0.50
Phleme 42m KC {to 0.54x 1197,
I'T 0.234; v 0.0R5
Phivs 2.4h KC; v 0.031-0.87
Ph1o4 1.5h KC; y 0.367, 0,353, 0.72
Phlewm 12m Pl ey 042
Phe 28.5h ke
Ph#0! 9.5h FC o 0.33 (others 0.13 1.40)
phom 1.0m IT ye™ 0.683
pp20? 20] .9722 ~3 X 10% b
pPhoa 201 .9745 3.6h 1'00.79, 0.13; y 0.42, 0.96,
0.66 (others); (K(")
phL20 202.97321 52h EC; v 0.279 (other)
Phy20am 202 97410 6.1x [T 4™ 0,825
Ph2% 1.4R 20397307
Ph20dm 203, 87542 G7m FT y(e 7Y 0912 3 0,375 (my),
) 0.599
Pph¥es 204 . 97452 3% 107y ity
Ph30sm 204, 97561 0,004 I'T e () 0.026; ¥ 0.99
{others)
Ph20s 23.6 20597446 0
Ph7 22 6 206. 97590 1/2
PH207e . 206.97765 0.8 I'T ye™ LiMs; ¥ .57
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Bismuth

Polonium

PH 424

Nueclide

l]bénn
pPheo#
I)l,'llll

Ilhll!
phu?
Pha

"Bilnﬁ?
Bi 191?
Bil#
B0
B!
Bi0!
Biaoz
Bi#o3

Bi#
Bi?
Bi 208
R

Bilﬂ&
B-lmsm
B'lQOB
Biﬂlﬂ
Bi?lﬂm

BN
Bj212

RBi2!®
Rid
R

"Pnlii
) 1)0193
Polt
[Jnl%
POIBE
Pol¥
llnlﬂﬁ
Polf®
POEDI'I
pnzm
I;()mz
110203
l)“‘l(JJ
l)n2ﬂfr
lnnsun
Po2et
l)“mﬂ
P20
210
211
20 b

o
Po
I’o

|)02| 2
|;02u'u
Pt
Po?!t
l)uzlh
218

Per Cent
Abundance
h2.4

Nuclidic
Mass

207 97664
208 9111
200 9R41R

210 GREK0
201199190

2139998

202 976K

203.9777
204.97742
205.9783
2068 97847

20797973

208. 98042
20998411

210.98729
211.99127

212.99433
213. 09863

215.0M9

2005. 9805

206, 98159
207 98120
208 98244
209 . 98287
21098665
210 GRR04

211 . 98886
211499204
212.99284
213.99519
214 99947
21600192

Spin

i

9/2

3/2
0
52
5/2
5/2

1/2

TABLE OF NUCLIDES

Half-life

3.3h
22y

36.1m
10.6h
26.8m

7m
2m
26m
35m
1.85h
62m
i.6h
11.8h

11.2h
15.3d
6.24d
30y

~8& X 10%
0.0026x

5.01d
3 x 108

2.15m
(0.6m

Sm

0.5
s
13«
308
1.8m
4m
Tm
12m
Ilm
18m
44m
42m
3.5h
1.8h
8R4
6.0h
2.9y
103y
13844
0.525
258

3 X 107
4fix

4.2 X 107 %
1.6 X 107 %
0).0018s
LMK

Decay Modes,

Radiations, Energies

87064

470,015, 0.061; () 0.048;
(a)

A7 1.36 (nthers); (v 0.07
1.10)

87 0.34, 0.58; v 0.239
{others)

87 0.59, 0.85; v 0.053-0.35

EC; (a 5.83)

ab2

KC; {a 547)

EC; v 0.46,1.03

k¢

EC; (@ 5.15)

EC; v 0.42,096

EC; y 0.060-1.90; (87
o 4.85)

EC; v 0.079-2.10

FC; v 0.026-2.61: (8%)

EC; v 0.11-1.90

EC; v 0.57, 1.08 (Phto™
(others)

EC; v 2.61

IT0.92; v 0.51

87 1.18; ()

a 4.95, 4,92 (others);
& 0.28 (m), 0.30 (m)
(nthers}

@ 6.82, 6.28; v 0.35; (87)

B~ 2.25 (others); « 6.05
(others); ¢~ {vy) 0.040
(other v's)

87 1.39, 0.98; v 0.44;
(o 5.86)

87 1.51, 1.0, 3.tR: v 0.81-
2.42; (a)

4

o §.5K

o 6,47

a §.38

«a 8.25

atb.ld

a 6.04

o 593

a 5.87

EC; (x 5.86, 5.75)

EC, (« 5.57, 5.67, 5.77)

KO, (e 5.57)

RO (o 5.48)

EC; ta 5.37)

EC; (@ 5.23)

EC; v 0.060-1.32; (« 5.22)

EC; v 0.100-2.06; (8% ab.1)

abtl; (BC;y)

a +.88; (EC; y)

a 5.305

@ 7.44% (others); (y)

a 7.14 (others); v 1.06, 0.57
(p|}201'")

a R.TR

a 11.7 {others); (v)

« 8.34

e 760

al37,(87)

a BT8R
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Astatine

Radon

Francium

294

TABLE OF NUCLIDES

Per Cent Nueclidic Decay Modes,
Nuclide Abundance Mass Spin  Hali-life Radiations, Energies
Pot! <10x : a 6.54
Potlt . 2[R O0RG 3.05m a 8.00; (B7)
At 0.9m a 841, 646
At¥or 1.5m a8.35
A2 1.0m EC; a ti.13, 6.23
At 7.4m EC; a 6.00
Attt 9.3m EC; (a 5.95)
Atted? 26m EC
At¥d 26m EC; a 5.00
At 30m EC; (a 5.70; 7)
AghoH 2.9h EC
A7 206. 9857 1.8h EC; « 5.75
ALT? 207 . 0865 1.6h EC; v 0.86, 0.17, 0.25;
(cx 5.85)
Ay 6.2h EC
At 208.98614 5.5h EC; v 0.78, 0.54, 0.20, 0.001;
(a 5.64)
At 209.9870 8.3h EC; v 0.047-1.60; ()
At | 210.08750 9/2 7.21h EC; « 5.86; (v)
At 0.30s « 7.68, 7.60; v 0.063
Attien 0.12s «7.82,7.88; v 0.068
Apt2 212.9931 <2 «9.02
Attt 213.0063 21074 «8.78
Agtie 214.09866 ~107s « 8.00
Atlle 216.00240 3 X 1074 «7.79
AtHT 217. 00468 0.018s «7.05
Agtt? 218.00855 138 . @ 6.60 {others)
Aty 219.0114 0.9m «8.27; (87)
ssRn% 3m «8.28
Ra®** : 6.6m a4.25; EC
Ra*" 1lm EC; («6.12)
Rn04 22m EC;a6.14
Rn?® ) 30m EC; a 604
Ro** 209, 9897 2.7h « 6.04; EC
Rat! 21099060 16h EC; ¥ 0.032-1.82; a 5.78
{others)
Rn®* 211.90073 26m « 6.28
Rn®!* 0.019s 813
Rn®t® 214.9687 S U] a8t
Rao?'¢ 218.00023 4.5 X 1075 a 8.01
Rn®"? 217.00392 5.4 X 1074 «7.68
Ron® 218.00559 0.018s a 7.12 (others); (v)
Ro?* 219.00052 3.02e a 6.81, 6.55 (others); v 0.27
{others)
Rat? 220 01140 S48 « 6.28; (v)
Roi! 25m 5; a 6,00
Rn* 222.0175 3.82d « 5.49 (others); (v)
arFraes? ~4s « 6,83
Fr#0t 16s «6.74
Fr2?? 198 x6.74
Fros 37s « 8.59
Fr?*® 548 «6.62
Frtio 2.6m « 6.50
Friit 3.1m « 6.52
Froit 211.9961 19m EC; « 8.39, 6.41, 6.34; v
Fr2nd s a 877
Fritt 0.004s « 8.55
Frité <0.001s b4
Friv? 217.0048 <2 aB.3
Fris 218.0075 0.005s «7.85
Fytho 210.00925 0.02s «?.30
Fr110 220.01233 288 « 6.60
Frint 221.01418 4.8m « 6.33,6.11;v0.22
Fytt 15m 575 ()

Fris 22301980 22m 87 1.15; v 0.049, 0.080
- (others) (x 5.34)
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TABLE OF NUCLIDES

Per Cent Nuclidic Decay Modes,
Nuclide Abundance Mass Spin  Half-life Radiations, Energies
. soRat!? 188 a 6.90
Radium Ra*' 2.7m o 6.74, 6.6
Ratt 2.6¢ aTl?
Rat!s 0.00168 T @87
Ra™* 219.0100 ~4.0018 a8.00
Ra?%® 220.01097 0.023s a 7.45 (others); (y)
Ra#! 221.01386 288 « 6,61, 8.75, 6.86, 6.57; v
0.15, 0.18 (others)
Ra 222 01536 38s a 8.56, 6.23; v 0.33
Ra¥ 223.01856 1.7d « 5.71, 5.60 {others);
¥ 0.031-0.58
Ra®H 22402022 3.64d e 5.68 (others); (v)
Ral® 225 02352 14.8d £~ 0.32; ve~ 0.040
Ra** 226.0254 1622y a 4.78 {others;) (¥)
Ra®¥ 227 02922 41m 8~ 1.30 (others); (v)
Ra?® 228 03123 6.7y 87 0.085; (+7)
Ra’" ~lm . .ﬂ—
Ra®¥? 1h A 12
Actinium ssActt? : ~1s a742
Act 12s «7.12,7.18,7.24
Ac™t! 221.0157 <2 a'lb4
A 222.0178 4.2  6.96
Act® 223.01912 2.2m « 6.64; EC
Ao 224.0217 2.9h EC; v0.22,0.13; a 6.17
Act® 225.02314 10.0d « 5.82, 5.78 {others); ¥ 0.037
{others)
Act™ 226.0262 29h g~ 1.17; v 0.23, 0.16, 0.07;
EC;~ 0.25,018
Ac* 227.02781 3/2 22y £~ 0.046; (a; ¥)
Act® ‘ 228.03117 8.13h g~ 1.11, 0.45, 2.18; ¥ 0.057-
1.64
Act® 66m 8
Aottt R <1 22
Aetht 231.0386 150 8 2.1; v 0.085-0.71
Thorium +0Th!®? 223.0209 0.9s 7.5
Th*H 22402138 1.1s «7.17, 6.9 (others); v 0.18
(others)
Th 225.0237 8.0m e 8.47 (others); EC; v
Th* 22602489 3lm « 6.33, 6.22; v 0.11 (others)
Th?¥ 227.02777 18.2d @ 5.98, 6.04 (others); v
0.030-0.33
Th® 22802675 1.9y a 5.42, 5.34; ¢ (y) 0.084; (7)
Th" 229.03163 7.3 X 10% « 4.84, others; v .20, 0.15
Th° 230.0331 7.5 X 10 «4.68, 4.61; ¢ () 0.088, (v)
Th*! 231.03635 25.6h £~ 0.30, 0.22, 0.14; ¥ 0.017-
0.23
Th?? 100 23203821 1.39 X 101% « 4.01,3.95; ¢ () 0.059
Th? 233.04143 22.4m 7 1.23; (v)
Th 2340436 24.1d £ 0.19, 0.10; v 0.029, 0.083,
0.091
Th3% <5m B~
Protactinium mPs** ~0.6s «7.75
Paltt U.8x al.d
Pai® 2260278 1.8m ‘ a 681
Pat¥ 227 02885 3Rm « 6.46; EC
Pa’? 22803100 22h EC; (a); v 0.057-1.89
Pat® 22903105 1.5 EC; (a 5.69)
Pati? 23003437 17d KC; B~ 0.41; y 0.063-0.95;
o (a; 81
Pt 23103594 32 348 X 104 « 5.00, +.94, 5.02, 4.72
{others); v 0.027-0.3%
Patit 232 03861 130k 87 0.26, 0.37 (others); ¥
: 0.047-1.15
Pa?? 233 . 0401 | 3/2 27.0: £ 0.25, 0.15; v 0.010-0.42
Pa™™ 234.0434 6.7h 87 0.14,0.28 (others); ¥
0.043-1.68
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Per Cent Nuclidic Decay Modes,
Nuclide Abundance Mass Spin  Half-life ‘Radiations, Energies
Pu3ae [RENT #7233 (others); (' 04820
7
Paldt ' 235 464 24m 8714
Pa?* 12m 5733
Pa®’ 2370510 30m £ 230, others; ¥ 08K,
0.46, 0.92 (others)
Uranium  ym 2270300 1.3m a8
(e 228.0312% 2.3m a 6.08; KO, o
[y 229.0332 58m EC; 6.36, 6.33 (uthem);
7 0.028 {othern)
e 230.03303 21 a B8, B8 e™ (v) 0.072; (v)
g 231.0363 434 KC; v 0.018 0.22; (a 5.45)
Lk 232.03717 Tév a 532, 5.20; ¢~ (7) 0.058; (v)
e ' 233 03950 5/2 1.62 X 10 & 482, 4.77 (uther); ¢ ()
0.043; (v}
[ 0.0056 234.0409 248 X 10% a 4.77, 4.72 (others); ¢~ (v)
0.053; (7); (NI
e 0.7205 235.04303 7/2 7.13 X 10% a 4.30 (othem); v 0,18, 0,14,
0.10 {othem); (KF)
e 20m I'F e~ (y) <0.0004
yns 23604573 24 X W0y a 4.50, 4.45; v 0.05; (8F)
ya 237 . 04858 6.75d 87 0.25 (othere); ¥ 0,08, 0.21,
others 0.027-0.43
ye o9 274 2380508 4.51 X 10% o 4.19 (othem); (y 0.045);
(8F)
L 2390543 23.5m £ 1.21; v 0.074
yne 24005670 14h B~ 0.38 (uthers); v 0.044
Neptunium Ny 231.0383 50m @ 6.28
Np#* 13m EC; ¥
Np*# 233.0406 35m EC; (@ 5.53)
Np#t 234.0428 4.4d EC; v 0.043-1.61; (8%)
Np* 235.04407 410d EC; (@ 5.02; 7)
Np»* >5 X 10%
Nptitm 23804662 22h EC; 87 0.52; ¢y 0.045
Np¥¥? 237 04803 5/2 2.20 X 10% a 4.78, 4.76 (others); v 0.087,
0.019, 0.030 (others)
Np** 238 0508 2 2.10d §7 1.24, 0.26 (others),
0.044-1.03 .
Np™* 23905204 5/2 2.35d 8~ 0.33, 0.44 (others); v
0.013-0.49
Np*® 240.0562 7.3m A~ 2.18, 1.60, 1.30; v 0.56,
- 0.04, 0.60 (othern)
Npue . 63m £~ 0.89; v 0.085-1.18
Np2 241.0582 16m £1.38
Np#! : 3.4h
Plutonium pePut? 232.0411 36m EC; a 8.58
Py 233.0427 20m EC; («x 6.30)
PuH 234.0433 9.0h EC; (a 6.19)
Pyt 235.0453 26m EC; (a 5.85)
Py 236. 04607 2.85y a 5.76, 5.72 (others); v 0.047
(others); (8F)
Pu®? ‘ 237. 04828 45d EC; v 0.033, 0.060 (others):
(a)
Pyt 0.18s IT e (v) 0.145
Pu2s® 238, 0495 88.4y o« 5.49, 545 (others) ; y 0.044
: (others); (SF)
Put*® 239,05216 1/2 2.44 X% 10% @ 5.15, 5.13, 5.10 (others); y
0.053, 0.013 (other); (SF)
Py 240.05397 6580y a 5.16, 5.12 (others); v 0.045
" {vthers); (SF)
Pu 241.05671 5/2 13.0y 870021 (a; v)
P“:‘: 242.0587 3.8 X 10% « 4.90, 4.86; v 0.045; (3F)
Put4 243.0620 5.0h £ 0.58, 0.49; v 0.084, 0.054,
0.012 (others)
Putis 8 x 107y a; (SF)
Pults 10.th a
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Per Cent Nuelidie Decay Medes,
Nuclhide  Abundance Mass Spiz  Half-life Radiations, Energies
Py e 2460702 11d BT 0.15, 0.33; v 0.047, 0.027
(others)
o s Am 237 049K 1.3h EC; (a 6.0}
Americium Am*™ 1.86h EC; v 0.95, 0.58, 1.35, 0.37
. (others)
Am2® 239 0530 J12.1h EC; -y 0.225, 0.275; (a 5.77}
Am¥? 51h EC; v 1.00, 0.90 (others}
Am? 241 05669 5/2 458y & 5.48, 5.43 (others); v 0.060
. (m}), 0.017, 0.013
A2t 242 0595 1 161 : 87063, 0.67; EC; v 0.042,
0.045
Ami 150y IT e (v) 0.049; (er; ¥)
Am?? 243 . 06138 5/2 8.0 X 10% a 5.27, 5.22 (others); ¥ 0.075
: {others) '
Am?2H 2440645 10.1h 870.38; v 0.043-0.74
Amidm 26m.. A 1.5, (EC)
Am® 245 06631 2.0h 87 0.90; vy 0.036-0.26
Am?¢ 2460698 25m 87 1.31, 1.60 (others); v
0.035-1.06
26Cm 78 234 0530 2.5h ) EC; o 6.50
Curium Cm?® ’ . 2.0h - EC; v 0.19
Cm " 24005550 27d - a 6.26; (SF)
Cm3 ' 241.0575 351 IC; + 0.48 {others); (a 5.95)
Cm?? 2420588 0 182d @ 6.11, 6.07 (others); ¥ 0.044
(others); (SF)
Cm?24 243 06138 32y a 5.78, 5.74 (others); v 0.28,
. 0.23 0.21 (uvthers): (EC)
Cm?® 244 . 08291 18y a 5.80, 5.76 (others); ¥ 0.043
' . (others); (SF)
Cm % 24506534 9.3 X 103y a 5.36, 5.45 (others); ¥ 0.}7,
: 0.13
Cm?* 246.0674 5.5 X 10% a 5.37; (SF)
Cm?Y 1.6 x 107y a
Cm*® 4.7 X 10% a 5.05; SF
Cm24® 2490758 64m 57086
Cm 10 ~2 % 104y SF
a7Bk 24 2430629 4.5h KC; v 084, 0.96, 0.74
. (others); (a}
Berkelium BR? 4.4h EC; ¥ 0.0, 0.20 (others); (&)
Bk 245 0662 5.0d EC; v 0.25 (others); (e}
Bk 1.8d EC; ~ 0.82 (others)
Bk24? 247 0702 7 X 10% a 5.51, 5.67 (others); ¥ 0.084,
0.27
Bk 248 0730 16h B~ 0.85; EC
Bk 24907484 314d B 0.13; (a; v)
Bk 20 250.0785 3.2h BT 0.73,1.76; v 0.99 1.03
(others)
95C 1244 24406593 25m «7.17
Californium Cf* 245 0679 44m EC; 2 7.11
cfue 246 0688 36h a 6.75, 6.71 (others); v 0.042
{others); (SF)
(o1 bl 2.5h EC; v 0.32, 042, 046
Cf2es 248 07235 350d a 6.26, 6.22; ¥ 0.04; (SF)
Cre 249 07470 360y a 5.81 (others); v 0.40, 0.34
(others); (SF)
Cfse 2500766 13y a 6.02, 5.98; v 0.043; (SF)
Cf2s ~800y a;y 0.18
Cfe? 2.55y w 6.11, 6.07; o 0.042, 0.10;
(8F)
Cf2s? 253 0850 174 87027
Cese 60d SF
seEa?s 1.2m al7
L Es?¢ 7.3m «7.35; EC
Einsteinium g 25m EC; (x 6.87)

PH 424 ‘ 297



Nuclide

Eal
E'lbo
E‘!bl
Egt?
E'l"

Es’“

Es 254
Eatbs
E.IBI

Fﬂl“.
Fermium g

Fm 0
Fm?s!
Fmﬂll
Fm?
Frnlﬁd

qus

Fm’ﬁﬂ

Fm’57f

lolMd’b‘

18

Mendele  Md¥

T e — lmlﬁl
Vium 1oz

10 Lw ™’
Nobelium

No
102

Lawrencium
Lw
103
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249.0762
251.0709
252.0829
253 08468

254.0881

248.0772
250.0795
2520827

254.0870

255. 0906

Spin  Half-life

Decay Modes,

Radiations, Energies

EC; (« 6.76)
EC
EC; (x 6.48)

- a 6.64

a 6.63 (others); v 0.09, 0.38,
0.39, 0.43; (8F)

£~ 0.48, 1.13 (others);
v 0.044, 0.69, 0.65
(others); (EC)

a 6.42; v 0.062 (m)

a

I

a8

a’7.9

a7.43; (EC)

EC; (x 6.89)

a 7.04 (others); (v)

EC;a6.94

a 7.20, 7.16 (others); ¥ 0.041
{others); (8F)

e 7.03 (others); (v; SF)

SF

SF

EC; «7.34
EC

« 8.3; SF
a

a 8.6
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