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" and bases. To estimate the relative probabllmes that a proton and a deuteron 3

MWhen their energy 1; 0.9 eV, we first evaluate

" The valuesof /cfor a proton (m = 1.0 u) and a deuteron (m=2.0u) ‘are 1/(14 pmJ:

igure 9.11 Wavefunction for a particle of energy E incident from the left on a potential
sarrier of height V' and width a.
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Figure 9.12 Probability of a proton tunneling through a 10-pm-wide potential barrier of
height 1 eV,

The ab111ty ofa proton to tunnel through a barrier contributes to the rapldlty'j'iﬁ

of proton transfer reactions in solution and therefore to the properties of ac1d§§

can tunnel throuvh the same barrier of héight 10e eV (1 6 MJ) and lengt

2(m/u) X (1 67 x 10777 kg) x (1.6 x 10720 j) (r.'n/u]‘/z
(L OSS x 1074 Jsp 14 pm

and 1/(9.9 pm), respectively, so «L > 1 and eqn 28b can be used. The ratio of
transmission probabxlmes is then R :
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{The ratio is very sensitive to rounding errors.) The result shows that the

tunnelling probability of a proton (in the system specified) is nearly 80 million .
times greater than that of a deuteron. Therefore, we expect proton transfer
reactions to be much faster than deuteron transfer reactions.




