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‘Table 1.1, Properties of the nuclei of the natural hydrogen isotopes [1.11-13]

Atom Protium Deuterium Tritium
IHep+e~ D = 2H=d+e~ T = 3H=tve~

nucleus Proton p Deuteron d Triton t
Rest mass m [kg] 1.6726-10°27 334361077 5.0061-10-27
Spin 12 1 2
Magnetic 1.41062-10-2¢ 4.33066:10°%7 1.50457-10-26
moment [J-T*1)

Gyromagnetic 2.6752:108 0.4106:10% 2853108
ratio [rads1-T-1)

Quadrupole 0 277103 0

moment [em?]

Halflife T, stable stable 12323
[years]

Incoherent neu- 80.20 £ 0.06 20403 0.0 %08

tron Cross-sec-

tion, 0;,, [barns]

Bound scattering 81.96 + 0.06 7.64 £ 0.03 23207
cross-section

Oine +0p [barns)
NMR resonance 90.0 138 96.0

frequency at

1.114 T [MHz]
Relative NMR 1.0 9.65:10°3 121

sensitivity at

constant field
Natural abundance  99.984 0.0156 1016 N
(%) )

Table 1.3. Characteristic properties of the 6 hydrogen molecules [1.18,19]

H, HD HT D, DT T,
Molecular 2.015650 3.021927 4.023875 4.028204 5.030152  6.032100
weight [g]
Triple point 13.804 16.60 17.70 18.69 19.79 20.62
temp. [K]
Triple peint 0.0703  0.1237  0.1458  0.1713  0.2008 0.216
pressure [bar]
Critical 32976 3591 37.13 38262 3942 40.44
point temp.[K]
Critical 12.93 14.84 15.71 16.5 17.73 18.50
point
Pressure [bar]
Tonization 15.43 1544 1545 15.47 15.47 15.49
energy [eV]
Dissociation 4478 4514 4.521 4.556 4.573 4.591
energy [eV]
First 5986 5225 4940 4307 3948 3548

excited vibrational
level [K] (Einstein temp.)

Table 1.2. Characteristic data of tritium, The data are partly taken from [1.18]

atomic weight: 3.01605g

radiation: B~ decay (100%)

half Tife: Ty /50 12.323y (1y=365.25d)

decay constant: A=In2/Ty,: 1.782-10-8571

decay product: 3He (atomic weight: 3.01603g)
maximum B energy: 18.582keV

mean S energy. 5.685keY .

heat produced by tritium: 0.324W/g = 1.954W/mol T,
ionization energy: T—T*+e": 13.595eV

dissociation energy: T, —2T: 4.591eV

tritium activity per gram:
tritium activity per mol T,:
tritium activity in 1cm3

at lbar and 293K:

tritium activity of 1g T,O:
tritium activity of 1g DTO:
tritium activity of 1g HTO:

355.7TBq (9615Ci)
2146 TBq (58.00kC1)

88.1GBq (2.38Ci)
97.42TBq (2633Ci)
51.0TBq (1379Ci)
53.6TBQ (1449Ci)
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