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Nuclear Physics
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Haruo Hosoya proposed the first topological index of hydrocarbons (that was called Hosoya
index later) in 1971 1],

The Hosoya index shows Fibonacci numbers, Lucas numbers and Pell numbers (2,

Logarithm of Hosoya index is proportional to thermochemical entropy of the molecule [8): [4],

Yasuichi Horibe studied Fibonacci trees and reported the golden ratio presents as
maximum information entropy in 1982 [51.16. 7, Horibe’s achievement was ignored in physics as

information entropy was thought to be different from thermodynamic entropy in physics.

In 2011, Takashi Aurues found a one-dimensional information system produces the
Fibonacci sequence as the maximum entropy values. This was rediscovery of Horibe’s view.
However, since he considered information entropy and thermodynamic entropy to be the same
thing (books by Arieh Ben-Naim prompted his understanding on entropy 8 ), he understood
that the appearance of Fibonacci numbers, Lucas numbers, Pell numbers and the golden ratio

in nature implies thermodynamic maximum entropy 19,

In 2016, Aurues changed his interpretation of entropy. He thought thermodynamic entropy
1s quantum mechanical and different from mathematical information entropy. He thought the

Hosoya index is one of pure quantum mechanical entropy 11


http://www.zg.em-net.ne.jp/~aurues/triage/room1/MagicNumbers20170825.pdf
http://www.zg.em-net.ne.jp/~aurues/triage/room1/MagicNumbers20170926.pdf

Yoshiaki Nakagawa, reading Aurues’s note on quantum mechanical entropy, noticed that
mathematical trend of stable nuclei has some golden ratios which imply thermodynamic

maximum entropy as well as other golden ratios in nature.
There are 2 or 3 (and more) golden ratio (¢ = 1.618 or 0.618) in nuclear physics.
(1) The tangent of the angle of inclination of the nuclear valley of stability is about 1.6.
(2) The magic numbers (2, 8, 20, 28, 50, 82, and 126) resembles Fibonacci sequence.
8:20:28:50:82:126 = 1:2:3:5:8:13
(3) Mass ratios of nuclear fission products (major two fragments) are about 1.6.
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285U + ¢n > 4tCs + P9Rb + 24n 144/ =16

235U + in - 41Ba + 2Kkr +3fn 141/, =153
0 0 92 =1

2350 + In - 13%Ba + 9¢Kr +3%n 139/, = 1.48
0 0 94 = 1.

235U + In - 43Xe + 3957 + 4fn 142/, =158
0 0 90 =

198 + In — ILi + %He 7/4 =175



Other examples of the golden ratio in nature that show strong relationship with
entropy

Example 1.
"Has a Hungarian physics lab found a fifth force of nature?" [Link] [HAG5~2—]

http://www.nature.com/news/has-a-hungarian-physics-lab-found-a-fifth-force-of-nature-1.19957?WT.mc_id=FB

K_NatureNews

This news says "Krasznahorkay says his group was searching for evidence of just such a
dark photon — but Feng’s team think they found something different. The Hungarian team
fired protons at thin targets of lithium-7, which created unstable beryllium-8 nuclei that then
decayed and spat out pairs of electrons and positrons. According to the standard model,
physicists should see that the number of observed pairs drops as the angle separating the
trajectory of the electron and positron increases. But the team reported that at about 140° the
number of such emissions jumps — creating a ‘bump’ when the number of pairs are plotted

against the angle — before dropping off again at higher angles.”.

This work is very difficult to understand for me. However, the about 140° (the golden angle

~ 137.5) looks like boiling point of liquid (burst point of entropy).

The original report by Krasznahorkay : "Observation of Anomalous Internal Pair Creation
in 8Be: A Possible Indication of a Light, Neutral Boson" [Link]
http:/journals.aps.org/prl/abstract/10.1103/PhysRevLett.116.042501

The Figure 4 shows experimental angular ete™ pair correlations. Look at about 140 degree.

We can see the effect of the golden angle at the next web page. Try different values
(Rotation Each Time), like 1.6, 1.618, 1.7, etc.

"Nature, The Golden Ratio, and Fibonacci too ..."  [Link]

https://www.mathsisfun.com/numbers/nature-golden-ratio-fibonacci.html

Rotation Each Time: 1.6 Go || Stop Rotation Each Time: 1.618 Go || Stop Rotation Each Time: 1.7 Go || Stop

©2015 MathslsFun.com v0.82 ©2015 MathsisFun.com v0.82

Japanese pages — see the following pages.


http://www.nature.com/news/has-a-hungarian-physics-lab-found-a-fifth-force-of-nature-1.19957?WT.mc_id=FBK_NatureNews
http://wired.jp/2016/08/18/quinta-forza-natura/?utm_source=yahoo.co.jp_news&utm_campaign=yahoo_ssl&utm_medium=referral#!/galleryimage_1
http://journals.aps.org/prl/abstract/10.1103/PhysRevLett.116.042501
https://www.mathsisfun.com/numbers/nature-golden-ratio-fibonacci.html
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http://www.zg.em-net.ne.jp/~aurues/triage/room1/BreakingFreeFromTheSpellOfEntropy.pdf
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