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Thus the results in (¢) are consistent with uncertainty relations.
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The sum of these probabilities is o = 8] + o+ 2] = |y|? + |]?. Since Y is normalised, we then
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have that |Y|> = |v|? + |§]? = 1, since #, and #_ are orthonormal vectors. Therefore the probabilities

P(Z) and P(—Z) add to 1.
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We have from before that Sg =7 I, and thus its only eigenvalue is R corresponding to any non-zero

vector as its eigenvector. Thus, for a given state y, ¥ will be an eigenvector of Sﬁ . Therefore,

P(T>=<x|x><x|x>

= 1 if ¥ is normalised,
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and so the probability of measuring T is 1.
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Therefore there are six possible lines in the Balmer series, for the energy transition 3 — 2.
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~ —196.431 eV for Zyg =3

The experimental ground state of energy is —198.09 eV,' and so the calculated value deviates less than 1%
from the experimental value. This is much lower than the deviation that would be calculated assuming

the electrons have no interactions, indicating that the variational approach is a good method of solving
ground state energies.
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