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Non-relativistic quantum mechanics, developed in the years from 1923 to 1926, provides a
unified and logically consistent picture of numerous phenomena in the atomic and molec-
ular domain. Following P.A.M. Dirac, we might be tempted to assert: “The underlying
physical laws necessary for the mathematical theory of a large part of physics and the

whole of chemistry are completely known.”

There are, , basically two reasons for believing that the description of physical
phenomena based on non-relativistic quantum mechanics is incomplete. First, since non-

relativistic quantum mechanics is formulated in such a way as to yield the non-relativistic

energy-momentum relation in the classical limit, it is ii of accounting for the fine

structure of a hydrogen atom. In general, non-relativistic quantum mechanics makes

no prediction about the dynamical behavior of particles moving at relativistic .
This defect was amended by the relativistic theory of electrons developed by Dirac in
1928. Second, and what is more serious, non-relativistic quantum mechanics is essen-
tially a single-particle theory in which the probability density for finding a given particle

integrated over all space is unity at all times. Thus it is not constructed to describe

phenomena such as nuclear beta in which an electron and an antineutrino are

created as the neutron becomes a proton or to describe even a simpler process in which

an excited atom returns to its state by “spontaneously” emitting a single photon

in the absence of any external field.

o relativistic: FHXTEmIY 72
e amend: BIE$ %

i) 2RI  therefore, by the way, of course, however, consequently.

i) #E4REZ - unable, incapable, impossible, inevitable, unacceptable.

iii) ZEHRL : velocities, masses, forces, interactions, explosions.

iv) 2R @ fission, destruction, decay, collapse, breakdown.

v) 3R ¢ basic, fundamental, standard, default, ground.

(2) RDEHDZENHZ D B DITHR W L 7258 % £ 2N DFEIRED &8N,

i) A real symmetric |:| can be diagonalized by an orthogonal | ([FI/) |.

e

IR ¢ vector, matrix, integer, formula, equation.



ii)

iii)

iv)

The series expansion of an analytic complex function in a region D has only terms

of positive I:'

FERA @ numbers, coefficients, powers, poles, roots.

Two or more different states of a quantum mechanical system are said to be I:'

if they have the same eigenvalue of Hamiltonian.

aEg

IR @ observable, degenerate, unitary, Hermite, doubled.

The I:' uncertainty of the mean of a measurement is obtained by dividing the

standard deviation of the measurement by the square root of the number of data.

e

IR, © statistical, systematic, mathematical, methodological, hypothetical.
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i)

ii)

iii)

Take a piece of wire and bend it into a square. Dip it in bubble mixture and blow.
Why isn’t it a cube-shaped bubble that comes out? Or if the wire is triangular, why
can’t you blow a pyramid-shaped bubble? Why is it that, regardless of the shape
of the frame, the bubble comes out as a perfect spherical ball? The answer is that
nature is lazy, and the sphere is nature’s easiest shape. The bubble tries to find the
shape that uses the least amount of energy, and that energy is proportional to the
surface area. The bubble contains a fixed volume of air, and that volume does not
change if the shape changes. The sphere is the shape that has the smallest surface
area that can contain that fixed amount of air. That makes it the shape that uses

the least amount of energy.

The sum of the reciprocals of the prime numbers

TR L I S

2 3 b5 7 11 13 17
is a divergent series. This theorem goes beyond Euclid’s ancient theorem that there
are infinitely many primes, and shows that the primes are rather dense in the set of
all integers - denser than the squares, for example, in that the sum of the reciprocals

of the square numbers converges to 72 /6.

When we look at the limb (edge) of the Sun, we see less-hot layers than we do when
we look toward the center. Thus photographs of the Sun show its limb to be darker
than its central face. Such limb darkening occurs because the solar atmosphere
increases in temperature with depth. At the center of the solar disk, an observer
sees the deepest and warmest layers that emit the most light. At the limb, only the

upper, cooler layers that produce less light can be seen.
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