..l'j‘li.|I Ju"lr ‘l:zi ." |
¢ ot d WAL OANLLY



Macéosy%w
ﬁmmﬁm
S
clonse | ard sowe ff-fcf‘ﬂ&/ﬂb'z:: Cyeo ‘Cr'-?_)
LHEAE. Muﬂé Pleasuramgnin r?,:-'é /—;?&M ‘
abeencnces :E;'-i Rooe. .M_}_ e__;aae:.c:% »’{éﬁ_’
—S@Wny[%ﬁz\?

Sl e T
slars
rolen, ~ prolors chown, -
i ’ < &
7 o —» D * 8 ~ 2
..Bl+§"r — v
L‘D"'E' j r‘fﬁ-.r-av
3 !
ijl#e*éﬁj - 4 24

Needd very {76 bryraraturts B cvercoue.
Coudonns

Bartclr



THE FuSrond BARRRIER,

Figure 9.3 The potential energy for
two profons os o function of distance,
This includes the electrical force and a
maodel for the nuclear farce.
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Figure 9.4 The probability of a nu-
clear fusion, @5 a function of the parfi-
¢cle anergy £, ot a given gas fempero-
turs. This showe the combined effects
af the location of the classical wurning
ooint and quantum-mechanical tunnel-

ing.
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Table 5-1 Reactions of the PP chains

Q value,
Reaction Mev

H!(p,B*v)D? 1.442
D*(p,v)He? 5.493
He?(He32p)He* 12.859
He’(a,v)Be’ 1.586
Be’(e~,»)Li’ 0.861
Li’(p,a)He* 17.347
Be(p,v)B® 0.135
B8(8tv)Be?*(a)He!

18.074

Average d_S_’
v loss, So, dE
Mev kev barns barns

0.263 3.78 X 10-22 4.2 X 107%¢

2.5 X 10~ 7.9 X 10™*
5.0 X 108
4.7 X 107! —-2.8 X 107
0.80
1.2 X 102
4.0 X107
7.2

33.81
37.21
122.77
122.28

84.73
102.65

t Computed for X = YV =

0.5, p = 100, T'¢ = 15 (sun).
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PROTON-PROTON CHAIN of nuclear re-
actions is thought to provide more than
98 percent of the sun's energy. The ini-
"al proton-proton reaction produces the
vast mia ciity of solar neutrinos; these
neutrinos have too little energy to be
observed in the chlorine detector but
should show up in the new gallium detec-
tors. Energetic boron 8 neutrinos are
hought to dominate the solar neutrinos
1etected in the chlorine experiment. The
even more energetic helium-proto . (HEP)
peut. ' 10< are so rare that they mak> only
a min.. ‘untribution to the me-sured
flux. The r lative frequency of these re-
artons is based on inferences regard-
ing conditions in the solar interior; if
the inferences are wrong, the neutrino-
flux predictions also could be wrong.
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Fig. 516 A comparison of thermonuclear power from the PP chains and the
ONO eyele. Both chains are sssumed to be operating in equilibrium. The

caleulation wes made Tor the choice Xox/Xz = 0.02, which is representative
of population 1 composition,
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Binding energy/nuclean (Me'y

Nucl.EAR .:B/MZD/A:*’; EJ’UE-Q&“/ES

Figure 9.2 Mucleor binding ener-
gies. The horizontal oxis is the mass
j""ﬁ-,.h.‘_ number A, and the verficol oxis is the
= 7 total binding energy of the nucleys, di-
8.5 2F =, vided by fhe number of nucleans in the
- e nucleus, Nuclei with a higher binding
£ e, energy per nuciecn are the most stable,
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