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SUMMARY 
A stochastic differential equation model derived based on a 
quasi-stability concept extended from our previous reports 
(Naitoh, JJIAM, 2001, Artificial Life Robotics, 2010) reveals 
the magic numbers observed in various systems including 
living beings. This model explains the reason why particles 
such as biological cells, nitrogenous bases, and liquid droplets 
have bimodal size ratios of 1:1 and about 2:3 between the 
golden and silver ratios. This paper shows that the same theory 
holds true for several levels of parcels from baryons to stars in 
the cosmos: specifically, at the levels of nuclear force, van der 
Waals force, surface tension, and the force of gravity. A 
higher order of analysis also clarifies other asymmetric ratios 
over 2:3, i.e., the super-magic number of about 1:3.5, 1:2.5, 
1:2.1, and 1:1.78 in various systems including the cold fusion.  
 
INTRODUCTION 
First, let us consider the golden and silver ratios. A neutron 

impacting uranium 235 produces smaller child atoms that 
often have an asymmetric weight ratio of about 2:3 between 
the golden and silver ratios. In contrast, varying the impact 
speed of neutrons results in a nearly symmetric division of 
uranium 235. [1] Purines and pyrimidines in biological base 
pairs, biological cells after divisions, liquid droplets, and stars 
in the cosmos also have a fusion of symmetry of 1:1 and 
asymmetry of around 2:3. [2-5] There are also mesons with 
“two” quarks and baryons with “three”. [6] A model we 
developed previously based on fluid dynamics has 
qualitatively revealed the reason for the fusion of symmetry of 
1:1 and asymmetry of around 2:3 in the fractals found in 
nature. [2-5] The fusion of symmetry and asymmetry appears 
in various systems from atoms to stars, because each system 
commonly stems from breakup of flexible particles deformed.  
The present report gives a further explanation of the 

inevitability of the fusion of asymmetric and symmetric ratios.  
Then, a higher order of analysis clarifies the reason why size 

ratios over 2.0 are also seen in other biological molecules such 
as amino acids as well as liquid droplets.  [7] (Table 1) 
 
METHODS [3,4,5] 
Here, we define a parcel as a flexible spheroid having two 
long and short radii of )( and)( tbta dependent on time t, for 
the aggregation of neutrons and protons in each child atom 
resulting from the fission of a uranium 235 atom, a 
nitrogenous base in biological base-pairs of nucleic acids 
hydrated with a lot of water molecules, a biological cell, and a 
star at breakup in the cosmos. The parcel becomes a sphere of 
the radius )][( 3/12abrd =  under an equilibrium condition. The 

deformation rate )(tγ  is defined as )(/)( tbta , while a sphere 
without deformation corresponds to 1=γ . 
Then, we consider the form of two spheroid parcels 

connected at the time of the breakup processes of uranium 235, 
at the replication stage of biological base-pair, at cell division, 
and at division of star. We derive a theory for describing the 
deformation and motions of the two connected spheroid 
parcels having two radii of 21 and dd rr  under equilibrium 
conditions and two deformation rates of ]2,1[ =kkγ , while the 
size ratio of two parcels is defined by 21 / dd rr=ε . 
We model the relative motion between the two parcels, 

nonlinear convections inside the parcels, and the interfacial 
force at the parcel surface. The interfacial force is evaluated in 
the form of mr/σ  where m and σ  are constants and r is the 
curvature of parcel surface. Several types of forces such as 
nuclear force, van der Waals force, surface tension, coulomb 
force, and gravity can be explained by varying m. The relation 
m = 1 implies the surface tension of liquid. The mean density 
of the parcels is Lρ . 
We assume that the convection flow inside parcel is 

irrotational, i.e., potential one. There are random collisions of 
water molecules and electrons with the parcel such as 
biological molecules and cells. It is stressed that these random 
collisions from the outer region induce potential flow inside 
the flexible continuum particle, i.e., irrotational flow, because 
the fluctuations of impulsive starts and stops generate 
potential flow. This potential flow is also applicable, because 
the fluctuations are close to those of thermal fluctuations, less 
dissipative. (Fluctuation dissipation theorem) 
 
Table 1 Quasi-stable ratios observed in biological systems. 
N-th term in 
Taylor series

Quasi-stable  
ratio

Biological molecules

1 1:1 & 
about 1.1.5 

Bases in DNAs and RNAs 
(Purine:Pyrimidine).  
DNA polymerases

3 about 1:3.5 Amino acids 
5 about 1:2.5 & 

about 1:2.1 
rRNA 

7 about 1:1.78 Ribosome 
 
Moreover, we must consider that a parcel is not often a 

continuum, because the number of nucleons and water 
molecules inside the parcels for atom and nitrogenous base 
will be less than the order of 1,000. The scale for averaging, 
i.e., the minimum scale representing the phenomenon, will be 
smaller than that in continuum mechanics. Thus, this small 



averaging window leads to a weak indeterminacy of physical 
quantities such as deformation and density because of 
discontinuity of nucleons and molecules. 

Here, we derive the relation between dimensionless 
deformation rate ])2,1[/( =≡ kba kkkγ  of each parcel dependent 
on dimensionless time 
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σ  and the size ratio of 

the two parcels of 21 / dd rr=ε . 
The stochastic governing equation having indeterminacy can 

be described as 
 
 
       

                                      (1) 
 
with 
where the parameter stδ denotes random fluctuation. It is 
stressed that this system is not the simple two-body problem 
of rigid body, because of flexible nonlinear deformations of 
the parcels. [Equation 1 is derived only by the above 
assumptions and also purely mathematical transformation. The 
long derivation of Eq. (1) is in Ref. 3 confirmed by the 
referees, although only the stochastic term 

stδ  is not in Ref. 3.] 

We then define the deviation from a sphere as iy , which is 
equal to 1−iγ . Taking the first order of approximation in the 
Taylor series leads to 
 
 
 
                                         (2) 
where the parameter st

'δ denotes random fluctuation. 
Equation 2 shows that a symmetric ratio of 1.0 (ε =1) makes 

the first term on the right-hand side of the equation zero, while 
an asymmetric ratio of 3 3 around 1.5 ( 3ε =3) makes the 
second term zero for each m. The size ratios of 1.00 and 
approximately 1.50 can be described by the unified number of 
the n-th root of n. We define a system as being quasi-stable 
when only one term on the right-hand side of the differential 
equation system governing the phenomenon is zero. The 
system of two parcels connected is relatively quasi-stable 
because d2x/dt2 becomes smaller when the size ratio of 
connected parcels takes the values of ε=1 or 3ε =3. 
 
RESULTS AND DISCUSSION 
These ratios of 1:1 and about 1:1.5 correspond to those of 

child atoms generated by the breakup of uranium 235. As Eqs. 
1 and 2 show a slightly vague solution for the phenomenon, 
this indeterminacy also implies that size variations of ε  are 
possible in a limited range. This indeterminacy permits the 
weak possibility of sizes around 1:1 and also around 1: 3 3 , 
i.e., between 1:1 and about 2:3. 
Next, we can classify the five bases of adenines (A), 

guanines (G), cytosines (C), thymines (T), and uracils (U) into 
two groups: purines and pyrimidines. Purines, i.e., A and G, 

have a relatively large size, while pyrimidines, i.e., C, T, and 
U, are small. Asymmetric base pairs such as the Watson-Crick 
type of about 1: 3 3 are used in living beings. This grouping 
specifically refers to the asymmetric size ratio of purines and 
pyrimidines of around 1.50 in their hydrogen bonds within 
DNA and RNA, although a symmetric size ratio of 1.00 is 
often observed in RNA. [4, 5] Symmetric and asymmetric size 
ratios are also observed at the cell level of microorganisms 
such as yeast. [2] 
The concept of quasi-stability is weaker than neutral stability. 

The quasi-stability concept is necessary for living beings, 
because stronger stability cannot bring variations, i.e., 
adaption for environmental change and evolution. 
The quasi-stable ratios of 1: n n  for n=1 and 3 appear for 

each m  (see Eq. 2). This universality also leads to the 
possibility that the present model can be applied for several 
levels of parcels from baryons to stars in the cosmos [8]: 
specifically, at the level of nuclear force, coulomb force, van 
der Waals force, surface tension, and force of gravity. 
It is also well known that several atoms in nature have the 

“number” ratios of protons and neutrons between 1:1 and 2:3. 
Our previous reports also clarify the reason why larger atoms 
have larger “number” ratios close to 2:3. This is because of 
mass conservation law, i.e., because heavier particles such as 
purines and protons can be generated with less numbers. [3, 5] 
Next, we take a higher order of the Taylor series for Eq. 1. 

Odd-numbered terms result in other quasi-stable ratios. The 
third term in the Taylor series results in a quasistable ratio of 
about 3.5, the fifth term in ratios of about 2.5 and 2.1, and the 
seventh in a ratio of about 1.78. (Table 1)  
It is also stressed that liquid fuel droplets generated by 

injectors and child atoms broken up from the fission of 
uranium 235 also have a threefold variation of sizes at the 
maximum and also that the molecular weights of the twenty 
types of amino acids show a threefold variation between 240 
of cysteine as the maximum and 75 of glycine as the minimum. 
The higher-order of analysis clarifies the ratios over 2:3 in 
several systems. (Table 1) Finally, it is emphasized that the 
present analysis will reveal the super-magic numbers between 
1:1 and 1:20.0 for size and number also appear in the atom 
groups generated by the cold fusion, in the super-universes 
predicted by the black flow, and in the dark matter. 
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