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We have recently discussed the mass and the basic structure of SM Higgs boson (H 0 ) by obtaining asymptotic solution for the equation of motion of nonlinear Klein-Gordon type partial differential equation. In this paper, we will treat with above in mind, -masses of glueball (GB) of ground state and of certain f 0 mesons, ur-Higgs boson (ur-H 0 ) which will consist of a number of GBs and/or f 0 above for respective fullerene structure, a representation of these f 0 mesons' masses by masses of π octet and GB, and transformation of ur-H 0 into H 0 .

Introduction

In preceding paper [START_REF] Kitazawa | On a Singular Solution in Higgs Field[END_REF] the mass and the basic structure of H 0 were discussed by obtaining asymptotic solution for the Euler-Lagrange equation of nonlinear Klein-Gordon type, in Higgs field with newly developed mass triangle method, and also the basic structure of H 0 by referring to a tightly bound virtual top quark-pair (tt) * . Though we saw an intimate relation between H 0 and (tt) * , in our calculation H 0 had a smaller mass than the predicted one by the dynamical strong coupling theory of top quark condensation [START_REF] Nambu | Proceedings of XI Warsaw Symposium on Elementary Particle Physics[END_REF], and also seemed to have a truncated-Octahedron (tr-O) mass structure composed of heavy and light pseudo-scalar mesons' masses of all spin 0. There we considered that the mass deference would come from different phase state of each H 0 . Therefore, to understand this in detail we shall hereafter start with investigating the phase transition of H 0 via a relativistic energy equation with describing a phase transition diagram of H 0 , after review of former result. Then we at first see that the ground state mass of GB is calculated at 502.55 MeV/c 2 which is expected as f 0 (500) meson's mass. The GBs will attract mutually with neighbors among original their components of gluons in different colors, so that they could gradually form cluster. And we show that our computed masses of f 0 (1370), f 0 (1500) and f 0 (1710) are within each f 0 meson's mass from experiment while they will construct respective fullerene structure for ur-H 0 as well as f 0 (500), provided that the mass of ur-H 0 (120.611 GeV/c 2 ) will consist of a number of masses of GB or f 0 in which all (pure) GB-fullerene may have an icosahedral (I h ) rotational symmetry. Finally we propose a representation by which f 0 mesons masses above are reproduced respectively with masses of several light pseudo-scalar mesons such as η, K 0 , K 0 _bar, K ± , π 0 , π ± and GB, under the consideration of those junction networks. Where the mass of f 0 (1500) is described only by the mass of GB. And also ur-H 0 will transform into H 0 under mass invariance through, for instance, γf 0 reaction to η c as its component via radiative decay of J/Ψ. Along with these discussions, a massive gluon propagator for virtual top quark-pair decay is calculated by Bethe-Salpeter equation.

Review -formula of SM Higgs boson mass

SM Higgs boson mass formula

EOM of Higgs field [START_REF] Kitazawa | On a Singular Solution in Higgs Field[END_REF] should have a solution at the point of vacuum expectation value (φ= ν), or φ = 0. When we choose an asymptotic form for s → 0 as,
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where
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Then asymptotically. φ(0) ~ 0, φ'(0) ~ 0. And expanding near s → 0, we can take an asymptotic form near singular solution

(φ=0) as, 2 , ( 0) v     (2) 
So we have a Higgs mass formula from EOM as
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Finally we get the value of rest mass for H 0
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Top quark mass formula

Extended EOM of Higgs scalar field [START_REF] Kitazawa | On a Singular Solution in Higgs Field[END_REF] from Euler-Lagrange equation is
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Then extended Higgs boson mass formula is
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It will be understood that first and second terms in right-hand side of Eq.( 6) are both related to decay of top quark to weak boson and to other quark. And we assume that the probability of m t -decay process obeys binominal distribution of being k-times in n-trials (-particles) with r 0 (0< r 0 <1) as decay-mode parameter,
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Thus the stationary mass value of top quark is 
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which is consistent with CDF/D0's experimental result [4]. Since H 0 is expected to be a composite scalar meson, 
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which is little smaller than masses of K ± ,0 mesons, and is smaller than mass of η meson. Therefore it is expected that H 0 is to be a scalar meson after emitting one photon from the virtual top quark pair: (tt)*, * 0

(tt) H .
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Basic structure of SM Higgs boson mass

Let us consider that H 0 mass is constructed basically by heavy mesons' masses of all spin 0, such as
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It is expected that they will form a polyhedron composed of planes of hexagon in space. Because effective number of the planes turns out to be 4 (four), basic structure of H 0 mass is represented as 
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because we will treat the situation in next subsection that total mass of the system is zero, we here set its tightly bound (total) energy to equalize to the mass of H 0 which will be produced at second stage from massless vector particle (gluon). Then by substituting Eq.( 14) into Eq.( 13), we have a naïve (approximate) relativistic energy equation for the system as
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So if we take r= 0.4 fm, then e Total =-48.0 GeVfm where we adopt σ = 1.5 GeV / fm [START_REF] Eichten | The Spectrum of Charmonium[END_REF]. Here we consider that there would be the latent heat between the molecular-like state: M =2M t of the dynamical strong coupling theory of top quark condensation and pure liquid state: M =M t / √2 of our calculation. It is expected that the former would not be in tightly bound state. Then we could describe the diagram of phase transition into H 0 as shown in Fig. 3. We will later return to this diagram. It is interesting that the rate of outgoing energy from the system to the space (= +Q) by deficit of mass is fairly large during the condensation:
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Bethe-Salpeter equation with Goldstein approximation

Tightly bound fermion-antifermion coupling which exchanges with vector particle by Bethe-Salpeter equation (BS) [START_REF] Goldstein | Properties of the Salpeter-Bethe Two Nucleon Equation[END_REF] has long been investigated. [START_REF] Kummer | Exact Solution of the Bethe-Salpeter Equation for Fermions[END_REF][START_REF] Kugo | The chiral Ward-Takahashi identity in the ladder approximation[END_REF][START_REF] Nakanishi | General Survey of the Theory of the Bethe-Salpeter Equation[END_REF] Firstly, Salpeter and Bethe constructed the relativistic equation for two interacted nucleons. Goldstein studied its solution by ladder approximation and discovered the continuous spectral solution with relevant discrete ones. [START_REF] Goldstein | Properties of the Salpeter-Bethe Two Nucleon Equation[END_REF] There Goldstein argued the lack of physical interpretation for the continuous solution of highly singular behavior at the origin of coordinate space. Later, Kummer; Higashijima and Nishimura; Fukui and Seto; and others discussed the continuous spectral solution in the fermionantifermion or in the spinor-spinor interactions. They excluded it from the reason of each difficulty of interpreting physical meaning, except that Higashijima and Nishimura considered it as a renormalized vertex function of the solution for the homogeneous BS. [START_REF] Kummer | Exact Solution of the Bethe-Salpeter Equation for Fermions[END_REF] Thus we shall hereafter apply BS for tightly bound fermion (top quark)-antifermion (anti-top quark) coupling which exchanges with vector particle, and reconsider the physical meaning of continuous solution. The general form of BS is [START_REF] Nakanishi | General Survey of the Theory of the Bethe-Salpeter Equation[END_REF] Then BS for fermion-antifermion bound state with total four momentum is given explicitly [START_REF] Goldstein | Properties of the Salpeter-Bethe Two Nucleon Equation[END_REF] in the Bjorken-Drell metric, with

x  as 4×4 matrix BS-amplitude of spinor having two legs;
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Hence we will have the Goldstein equation for abelian vector gluon model with the ladder approximation, putting 0
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After the Wick rotation and then the Fourier transform regarding Eq.( 22), we will see that it has the continuous spectrum solution λ > 0, putting K as modified Bessel function of ν -th order, f(r) = (mr) -1 K ν (mr).
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On the other hand, recently Iritani et al calculated gluon propagator's functional forms [START_REF] Iritani | Gluon-propagator functional form in the Landau gauge in SU(3) lattice QCD: Yukawa-type gluon propagator and anomalous gluon spectral function[END_REF] in the Landau gauge in SU(3), which fit their result of lattice QCD (LQCD), one of whose candidates has similar form of Eq.( 23). However they abandoned this form because of the deviation from LQCD for small r . We consider in this case, it should rather be adopted that
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according to the continuous solution of Goldstein for BS and also the behaviors of modified Bessel function of Kν(x). Since the value of Kν(x) is more gradually decreasing along with decreasing of ν, the relevant value of ν will be certainly obtained by comparing to LQCD. We prefer that ν = 0, λ= 1. So this is just the case that Higashijima and Nishimura have interpreted it as a renormalized vertex function [START_REF] Kummer | Exact Solution of the Bethe-Salpeter Equation for Fermions[END_REF]. Then we expect that the glueball would be produced successively by two gluons each of which has a length of and is made by the gluon from the vertex respectively, as shown in Fig. 4.

Therefore the final stage of massive gluon propagator into glueball (  r of Fig. 4) in the Landau gauge in SU(3) which is in accord with LQCD is determined from Eq.( 23) as ()
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Here the Compton wavelength of glueball in ground state is 
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Thus c r   , and the value of m will be actually given in next subsection.

Clustering force between glueballs

Since the number of the kind for colored gluon is 8 (eight), the color valence of glueball should be 4 (four) according to Fig. 5, which is same as carbon and is expected to be self-assembling force between GBs.

In LQCD it is now believed that there might be several scalar mesons of f 0 (1370), f 0 (1500), f 0 (1710) all of which are supposed to have some contents of glueball of ground state. Then we can expect similar structure of the carbon fullerenes for these scalar mesons. After setting N 1 , N 2, N 3 as the fullerene number whose fullerene consists of f 0 mesons above respectively, under the consideration of similar structure to the carbon fullerenes of C 90 , C 80 and C 70 , we put , It should be noted that f 0 (1500) may be also a glueball for each element of GB 80 since 0.333×3 =1. And f 0 (1370), f 0 (1500) and f 0 (1710) will have respective fullerene structure according to their N i -number: 90, 80, 70. The calculated f 0 mesons' masses by Eq.( 27) and Eq.( 28) are well consistent with (or at least within) experimental values as shown in Table 1.
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Fullerene structure of ur-SM Higgs Boson

The fullerene structure of GB 240 (≡ ur-H 0 ) of I h symmetry [START_REF] Chancey | The Jahn-Teller effect in C 60 and other icosahedral complexes[END_REF] which consists of 110-hexagons and 12-pentagons, obeying Euler's theorem [START_REF] Goldberg | The isoperimetric problem for polyhedra[END_REF], as shown in Fig. 6 with whose each hexagon of GB from two gluons on it.

As far as carbon fullerenes, C 20 , C 60 , C 80 , C 180 , C 240 have a common point group: I h which is of the icosahedral symmetry. Thus we expect that GB 80 (f 0 (1500)) and GB 240 (ur-H 0 ) also have I h . Therefore, inversely, we could expect that the f 0 meson which has a fullerene structure of I h symmetry, it may consist of pure GB.

A representation of certain f 0 masses

Over three decades ago, Rossi and Veneziano, also Igarashi et al [START_REF] Rossi | A Description of Baryon Dynamics in Dual and Gauge Theories[END_REF] have described gauge invariant junction type baryonium , where j, i and m denote respective number of junction, junction-pair (equivalent to GB) and quarkpair (meson), as shown in Fig. 7. Recently, Csörgó et al [START_REF] Csörgó | Buckyballs and gluon junction networks on the femtometre scale[END_REF] showed gluon junction networks of truncated-polyhedrons. Therefore we shall apply this junction type to be able to describe H 0 with f 0 mesons of the fullerene structure. For H 0 with f 0 (1500) of pure GB's we may construct it as an aggregation of 12 units of 10 0 S and 30 units of S . For H 0 with f 0 (1370) or with f 0 (1710) we must construct it as mixed one from a GB and several certain light pseudo-scalar mesons, because f 0 (1370) and f 0 (1710) have both been interpreted that they are not consisted only of GB's. We propose their mass structure formulae: in Eq.(29-3) is expected from that 3× [fullerene number of H 0 with f 0 (1500) of pure GB] = 240. Because, H 0 with f 0 (1500) might have resonant mass of 3×(mass of GB for ground state) at each 80 vertexes.
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Transformation (decay) of ur-H 0 into H 0

Reminding Eq.( 10) and Eq.( 12 

Concluding remarks

So far, we have shown the condensation (molecular selfassemblage) of H 0 into certain fullerene structure which is to be constructed from a number of glueballs (f 0 (500)) of ground state as well as of heavier f 0 mesons, with phase transition diagram and then Bethe-Salpeter equation. And we proposed a representation by which certain f 0 mesons masses are reproduced respectively with masses of several light pseudoscalar mesons. The relation between recent experiments of LHC and our result for H 0 mass will be discussed in next paper. [15] 
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 3 Structure of ur-Higgs boson -Condensates and a representation of certain f 0 mesons' masses3.1 A naïve relativistic energy equation for the systemBefore we later apply Bethe-Salpeter equation on (tt)*, we shall at first make a naïve relativistic energy equation for (tt)* with considering Cornell potential V of quarkonium in lattice QCD of Wilson loop)[START_REF] Eichten | The Spectrum of Charmonium[END_REF] in Figs.1 and 2.distance from the centre of the string Hence we shall write for a tightly bound energy as[START_REF] Kitazawa | On a Singular Solution in Higgs Field[END_REF] 
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  values of 1340.1 and 1723.0 MeV/c 2 respectively, reproducing the calculated values in Table1which have been obtained from Eq.(27) and Eq.(28), as already we have seen. Here we should remind that H 0 would be constructed by 70×f 0 (1710)-or 90× f 0 (1370)-fullerene. So the factor (70/90) for K 0 or K  in Eq. (29-1) is considered. While the factor (1/3)

Table 1 . Comparison of f0 mesons' mass values

 1 

			 	MeV/c	2	 
	f 0 meson	Our calculation	Experiment [4]
	f 0 (500)	502.55	400-1200
	f 0 (1370)	1340.1	1200-1500
	f 0 (1500)	1507.6	1505±6
	f 0 (1710)	1723.0	1720±6