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In 2016, Takashi Aureus reported that thermodynamic entropy is quantum mechanical and
different from mathematical information entropy . It clearly means two things.

One is there will be the definition of entropy by quantum mechanics. Another is there should
be the appearance of Fibonacci numbers or other numbers and the golden ratios in quantum
mechanics or in nuclear physics.

Unfortunately there is no room for the concept of entropy in quantum mechanics and nuclear
physics, because energy transfers are easy to observe in experiments. So there is no definition
over entropy by quantum mechanics.

There are, however, the appearance of number and golden ratios in nuclear physics. | would
like to show three examples; the magic number, mathematical trend of stable nuclei and mass
ratios of nuclear fission products, as the appearance of the number and the golden ratios in
nuclear physics.

The phenomenon is well-known facts in nuclear physics.

(1) The magic numbers (2, 8, 20, 28, 50, 82, and 126) resembles Fibonacci sequence.

The pair of nucleon has the lower potential energy than single nucleon. So only as magic
number “ 2” has the clear reason of stability. Real magic numbers are;

8:20:28:50:82:126 = 1:2:3:5:8:13

The magic numbers is almost ten times the Fibonacci numbers. There are some drifts or errors
in the sequence. It is just reflect of the nature of quantum mechanics which has probability
theory basis.

(2) The tangent of the angle of inclination of stable nuclei in the nuclear chart is about 0.618.
It is shown in the nuclear chart below.
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(3) Mass ratios of nuclear fission products (major two fragments) are about 1.6.
235U + in - 2ics + 9Rb + 2in 144/90 =16
2380 + dn > ¢iBa + 22Kr + 3jn 141/, =153
0 0 92 — *~
2380 + dn > 132Ba + 32Kr + 34n 139/, = 148
0 0 94 — *+
235U + dn > 42xe + 05T + 4in 142/, =158
0 0 90 — *+
10 4+ In - 7Li + 4He 7)y =175

Many of colleagues may be skeptical about my observations due to the drift or difference. My
answer is that quantum mechanics have the characteristic in understanding the statistics
deviation. It somehow implies that we should make reconsideration over the nature of
probability, statistics and entropy.

I had known since around 40 years ago about the magic numbers and the nuclear chart.

I just understand that nuclear force and electromagnetic force make some kind of equilibrium
in stable nuclei on some conditions. The quantum mechanical entropy is the way to formulate
the equilibrium condition in stable nuclei. It may bring a new aspect to the theory between the
strong interaction and electromagnetic interaction.
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