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Abstract

In this work, we try to build a model to describe the condensation through the
couple of bio-solitons in a well based on the BCS theory extended by the non-
linear operator, which can be used to simulate the created process of the in-
ternal elixir in the middle of the abdomen of the human body. The goal of this
work is to provide a mechanism to explain the effect of stored bio-energy in
the bio-systems.

Keywords

Bio-Soliton, Condensation, Nonlinear Oscillation

1. Introduction

The Davydov soliton is a fundamental nonlinear excitation in the bio-system of
human being, which has been discovered by the Davydov in 1973 [1] [2] [3]. By
improving his model, Pan Xiao-feng presented that the Davydov soliton is the
basic transformed unit of energy and information in bio-system included human
body [4] [5]. Many facts also reveal that the bio-solitons sometimes can be seen
as electrically longitudinal vibrations travelling along proteins, microtubules and
DNA, etc., including interfering with local resonant oscillations by excitation of
neighboring molecules and macromolecules [6], for example, C. W. Smith
presented a model of ideal cell resonance [7] and Frohlich presented the
coherent oscillation of bio-system in 1978 [8] [9], etc. However, is it possible
that this kind of oscillation as a macro-quantum condensation can take place in
our body? This problem is interesting because many theories of acupuncture
(even including Qigong and Yoga) believe that the down Dan Tian, ie. about the
middle of the abdomen of the human body, is an important accupoint to store
bio-energy, until an internal elixir appears [10]. For a long time the internal
elixir is an imaginary matter with unclear physical meaning but still pursued by
the thousands and thousands practicers, therefore studying this problem is

significant for the investigation of mechanism of acupunctures and relative
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points for helping innumerable practicers.

So, in previous works we have presented that the Davydov solitons can
condense in two or three potential wells for simulating the oscillation of
quasiparticles in the accupoints [11] [12]. In this work, we try to further explore
the relative micro-mechanism, namely the condensation through many couple
of bio-solitons in a well based on the BCS (Bardeen—Cooper—Schrieffer) super-
conductor theory extended by the nonlinear operator [13] [14]. Then this model
can be used to simulate the creation of internal elixir in the middle of the
abdomen of the human body. The meaning of this model is that it provides a

mechanism to explain the micro-process of stored bio-energy in our body [15].

2. Bio-Physical Model

The nonlinear excitations (solitons) are supposed to have a condensation in a
well of the belly. This assumption is based on the Chinese medicine theories and
Acupuncture theories, and also from the results of the thousands and thousands
practicers of Qigong or Yoga over thousands years of the world [10] [15]. Then
from mathematical and physical points of view we can find the conditions: 1) If
the interactions between the solitons all have the same frequency of vibration; 2)
If they all have the same moment (or opposite moment), then it can be proven
that the numbers of solitons which take place interaction are more possible than
other cases. So for simplicity, we consider a physical model describe this sort of
condensation process, Ze. the two solitons with opposite moments are
condensed into a couple of solitons by exchanging an imaginary phonon (or
phonon soliton). In this case the Hamiltonian can be written by

1 + +

Hy ===V Z Ckﬁqcquckzckﬂ @
q-k15k

where V' is defined as a coupling number for a couple of solitons, which is
constant; k isa wave vector of a soliton,

K=k +k,, 2)

g is a wave vector of a (solitonic) phonon, and C;(C,) is a creation
(annihilation) operator of a soliton with £, respectively. Here the quasiparticle
is defined as a soliton or a nonlinear excitation generally. So the interaction part

of the Hamiltonian can be written as

1 + +
H,=-ZV Z C CkfquCkal Ck1~ (3)

ki+q
q.kky

Then we can find when K =0, the numbers of the solitons participating
scattering process is more larger than other situations, hence the above H,,

1

can be written approximately by
V + vt
H, = __ch' wCC (4)
2%
where k'=k, .

Therefore, by adding the terms of the energy part for the soliton, the total

Hamiltonian can be expressed as

316

K2
o5
“2:0

Scientific Research Publishing



Q. Bi

+ + V +
H=Y%(CC+ChC,)- E;ck,c,k,c,kck. (5)

k
3. Diagonalization of Hamiltonian
The Hamiltonian H can be firstly simplified by using following forms
C.,C, =(C,C)+{C,C,—(C,C)}, (6)
ccn =(qen)+{aen (gl @)
and supposing the difference of these operators of the couple of solitons is small
value; we therefore can replace the above Equations (6) and (7) into

{C;ka,C_ka} and take 1-order of approximation, so the Hamiltonian H is

changed as

H= ;gk (CI:Ck + Cjkc—k)

(8a)
_ V%{C;ka (C.G)+C G Cic ) -(Cich N e .G
where we have used
(e —(qegicc ~(c.))=o. ©)
Now, by defining
A=V (C,C,),
k
(10)
A= V;<C;C_*k>,
the H can be written as
AZ
H=Y%(CC+C,C,)-AY(CCl, +c_kck)—7, (11)
k k
where notice
A* =A"A. (12)
By applying the Heisenberg equation, we get an equation for C,, C,,
respectively,
iaac;" =[Ci.H]=¢,C, —AC,, (13)
if—;’f:[c_kﬂ]:gkc_k +AC; . (14)

For solving these two equations the so-called Bogoliubov transformation is
applied,
a, =u,C,—v,C",, o =u,C{ -v,C,, (15)
a,=uC,+vC, o' =uC’ +v,C, (16)
where denote that ¢, and «_, are also the nonlinear operators due to

C,(C,) and C; (Ck+ ) are the nonlinear operators, hence the commutation

relations are expressed by the so-called Slash product [13] [14],
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[a, /g |=[ /e’ ] =0, (17)
and
[a /o | = e [aty | =64 (u +V}) = Oy (18)
For example, for the nonlinear operator «;, a,, we can define a slach
product as

1imak+(1+/1ak)_a

1-0 A

;:a,:/ak—i—O(ﬁz). (19)

Then all properties of the linear operator can be applicable to the «; / a, .
Hence by replacing Equations (15) and (16) into the above equations we can get

a necessary condition as
u; +v, =1. (20)
So, Equations (15) and (16) can be inverted as

C, =ua +va’,, C=ua +va,, (21)
C,=ua, +va, C,=ua’,-va, (22)

by replacing Equations (21) and (22) into the Hamiltonian (11), we get

H~ Zk:{[gk (u,f —v,f)+ 2Au,v, J(a;/ak +a' Ja, )

+[2gkukvk —A(u,f -v; )J(a;/afk —a, ], )} (23)

A2
+ Zk:[ngv,f - 2ukva] +7,

where notice again that the Slach product has been introduced. So if let the
off-diagnal termin H be equal to zero, we have

A(u,f —v,f) =2g,u, v, (24)
then by use Equations (20) and (24) we can obtain
2,y 1A
(u,f) _(vk)+Z§_k2:0’ (25)
where
E =&l + A%, (26)
and
& =E -FE,. (27)
Hence, we have
ul = 1(1 +g—k), (28)
20 &
V= 1[1 —g—’f]. (29)
20 &

These allow us to obtain the diagnalized Hamiltonian as

H=E,+Y/& +A° (a;/ak+afk/a,k), (30)
k
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where the energy of basic state is expressed by

E, =2 ¢vi = 20D uv,, (31)
k k

and the excitation energy is

S :\/513 +A%, (32)

so A is a energy gap for realizing the condensation, and ¢, is the energy of a

soliton with the wave vector £ .

4. The Calculation of A(t)

When the system arrives at the lowest condensation temperature 7, we must

have the number of the couple of solitons is zero, so

(a_a, )T = <a,fafk >TC =0, (33)

then we get

a=ry(c.ic),
- V;«ukmk e )(mey +vay))
<V S (e fers), (e o),
S 1 ), - ), )

T

©

(34)

and

- (35)
|l

A(T)= V;ukvk (1-27(&))- (36)

where denote

By considering Equations (28) and (29) replaced into Equation (36) to cancel
A(T) , we get

IZ%Vzl_zf(é:/\)

K2
0:{5: Scientific Research Publishing

r Sk
1 (37)
tanh mgk
Ly kT
2 k gk
finally we can get
1
8 T |
A(T):”ksTc ——|1-—=|, for T-T<T, (38)
(30 T
and
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Ve
kT, =2ia)exp —_— , (39)
T g(T)yv
e
where p is the Eular number, about 0.5772, so 2 is about 1.13. Normally
I

for bio-solitons condensation in our body the temperature 7, should make

sense at room temperature, namely

1.13 1
T ~ ——— = 300(K 40
LR a)exp{ g(T)le (K), (40)

B c

where the bio-system can regulate the @, g(TL) and V' automatically to
enable 7 in the interval of room temperature. On the other hand, since

T.-T<T., T,>T so, when T increases, A(T) decreases; this means
when temperature increase the realization of the couple of bio-solitons is easier
than temperature decrease. Moreover, because the momentum of the couple of
solitons are invariant, therefore the velocities of their movements are invariant

without resistance from the medium.

5. Big Soliton

Furthermore if we assume that A is complex number described by

A=V (C,C)=|Ale", (41)
k
then u,,and v, are also complex. Then using the same approach as the above
we can get
Ve o a8 iy (42)
ue A
then since &, —¢, and |A|2 are all real numbers, so the complex numbers Y
Uy

and A have the same phase @. Then from the spectral decomposition of the
diagonalized Hamiltonian (30) we can find that the wave functions of the couple
of solitons also share the same phase @, therefore a highly ordered couple of

solitons can be supposed by using a wave function to describe

#(r.t)=o(r.0) g™, (43)
where defining
, o«
=— 44
% 5 (44)

Then in the situation of no external field condition, which is just a suitable
condition for the oscillation inside of the belly, we have the density of the free
energy expressed as

1

2m

1
= fo=5 7V —algf + 2l

fo= by =g Vo —alff w2l o

(45)

then applying the principle of minium of the free energy we get

320

K2
o5
“2:0

Scientific Research Publishing



Q. Bi

S[fd’x =0, (46)

which allows us to have

1
2m

_Vig—ap+244 =0. (47)

This is just a kind of Ginzburg and Landau equation which can describe a

soliton. For example in the three dimensional case we can have

1 & 5
— +n¢—-21¢" =0, 48
o 377 P+né ¢ (48)
where defining
Y=ax+a,y+az. (49)

Then the solution of Equation (48) can be gotten by

ot N eeh a(x—xy)+a,(y—yy)+as(z—z) ’ (50)
22 \/Eé(T)(a12+a22+a32)
where notice &(7) is defined as the coherent length, namely
1
E(T)=——. (51)

This ¢ is just a soliton! This shows that the gathering of the couple of
solitons in the well can form a big soliton, which means the condensation of the
many solitons finally can form a big bio-soliton with the oscillation in the well of

bio-system.

6. Conclusion

A couple of bio-solitons condensation has been presented. The two solitons with
opposite moments are condensed into a couple of solitons by exchanging
imaginary phonons. Then these couple of solitons can form a big soliton with
oscillation. The process can be taken place in the room temperature, and the
higher temperature makes the realization easier than lower temperature. This
model can be used to simulate the bio-energy stored in our body such as the
middle of abdomen of the human body, and also provides a kind explanation of
mechanism for the internal elixir formation. This means that the so called
internal elixir may be formed through the macro-quantum condensation of a
couple of solions, and then the condensation plays a sort of oscillation as a big

(or macro-) soliton.
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