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Table 1.1 Some important fusion reactions and parameters of the
cross-section factorization 1.21. The @Q wvalue includes both positron disin-

10 LR L tegration energy and neutrino energy, when relevant. The quantity <Q,> is
i 7] the average neutrino energy. As usual in nuclear physics, cross sections are
z 8 |- e q\— expressed in barn; 1 barn = 1072* em?.
+§ B fission | Q| <Q.> S5(0) E;Lj ’
g6 (MeV) | (MeV) | (keV barn) | (keV/2)
> i ] main controlled fusion fuels
2 4 . D+T—a+n 17.59 1.2 x 10* | 34.38
Tt 3HTE_ / 4 T +p 4.04 56 31.40
, L , | D+D—({*He+ n 3.27 54 31.40
| b/ 7 fusion | a +7 23.85 42 %1073 | 31.40
7 L | | | T+T—a+2n 11.33 138 38.45
0 advanced fusion fuels
1 5 10 20 50 100 150 200 250 D+3He—a+p 18.35 5.0 % 103 68.75
mass number 4 P+ 61i — o + He 4.02 5.5 % 108 87.20
p+Li—=2a 17.35 80 88.11
Fic. 1.1. Binding energy per nucleon versus mass number A, for the most p+"B—-3a 8.68 2 % 10° 150.3
stable isobars. For A = 3 also the unstable tritium is included, in view of p-p cycle
its importance for controlled fusion. Notice that the mass number scale is p+p—=D4+et +v 1.44| 027 [4.0x10722| 22.20
logarithmic in the range 1-50 and linear in the range 50-250. D+p—3He+ 7~ 549 25 % 10~ 25 64
He + 3He — a4+ 2p 12.86 5.4 % 103 153.8
CNO cycle
p+12C—1BN4+y 1.94 1.34 181.0
[N - BC+et +v+9]| 222| 071 - -
p+1BC —"N4+y 7.55 7.6 181.5
p+ “N =150 4+ 7.29 3.5 212.3
0 — 5N+ et +v+4]| 276| 1.00 - -
p+ N —=2C+a 4.97 6.75 x 10* 2128
B Na +p 2.24
BC+12C—={%*Na+ a 4.62 8.83 x 109 | 2769
2 Mg + v 13.93
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I Table 1.2 Fusion reactions: cross-sections at centre-of-mass energy of 10 keV
and 100 keV, mazimum cross-section Omax oand location of the mazimum €max.
10 E | Values in parentheses are estimated theoretically; all others are measured data.
reaction o (10 keV) o (100 keV) | opax Emax
(barn) (barn) (barn) (keV)
_— 1 —
=
2 D+T—-a+n 2.72 x 1072 3.43 5.0 64
= D+D—-T+p 2.81 x 1074 3.3 x 1072 0.096 1250
2 10! - D+D—3He+n 2.78 x 104 3.7 %1072 |0.11 1750
f:j T+T—a+2n 7.90 x 1074 3.4 % 1072 0.16 1000
g 102 D+3He— a + p 2.2 x 10-7 0.1 0.9 250
8 p+ °Li — a + He 6 x 10717 7x1077 022 1500
= p+"B—-3a (4.6 x 10717) 3x 1074 1.2 550
10° [
p+rp—D+et +v (3.6 x 10726) | (4.4 x 107%)
104 - p+ 12C — BN+~ (1.9x 10726 )| 20x 1071 |1.0x1074| 400
12C + 2C (all branches) (5.0 x 10~ 199)
107

1 10 100 1000 10000
c.m. Kinetic energy (keV)

Fic. 1.3, Fusion cross-sections versus centre of mass energy for reactions of
interest to controlled fusion energy.
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