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Preface

In the current natural scientific field, there are three statistical
mechanics, i. e. , Boltzmann —Maxwell classical statistical mechanic
theory, Bose —FEinstein quantum statistical mechanic theory and Fer-
mi— Dirac quantum statistical mechanic theory. These statistical the-
ories have being made many indelible contributions to the studies on
the system of non—quantum statistics and some systems of quantum.
But in the nature, not being the same as presented in Boltzmann—
Maxwell statistical theory ,the state numbers of many systems are
not more than that of their particles; not being the same as presented
in Bose— Einstein statistical theory, particles indefinitely come into a
state; also not being the same as presented in Fermi— Dirac statistical
theory, a particle enters at most one state. If the state mentioned in
above theories is regarded as a objective substance, i. e. . " unit
space” of field, it become to be the problem how particles and ” unit
space” arrange and distribute linearly in space. Under this condition
the Bose — Einstein system become the problem that many particles
can follow after a " unit space” of field, whereas the Fermi— Dirac
system become to be the problem that only one particle can follow af-
ter one " unit space” of field or some ” units space” of field and the
Boltzmann — Maxwell system become to be the problem that the
number of ”unit space” is much more than that of particles. But none
of above three statistical theories can cope with the situation under
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which some ”unit space " of field and particles coexist or arrange by

long strings in turn. For example. non—ideal gas i. e. non—quan-
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tum gas can be separated into two parts. One is the gas molecular
group, and another is "unit space” of field named as ”unit of hole”.
These two parts can interact and the gas molecules can integrate or be
divided by ” unit of holes”, finally the state under which some gas
molecules and some unit holes coexist come into being. This situation
can not be described by above three statistical theories. Equally ,the
vapor — liquid equilibrium can not also be coped with by these theo-
ries, because this situation also involves in the coexistence of the first
kind molecules and the second kind of molecules. In the nature and
human society, this group—to—group( i. e. many particles to many
particles) situation is universal and can not be included in above three
statistical theories. For this reason, the author thinks and puts for-
ward the fourth statistical mechanic, 1. e. , JRG sub—-cluster statisti-
cal theory. The task of this book is to verify the objective existence
and necessity of this theory, and to verify that the equations present-
ed in above three statistical theories are certain special examples of the
fourth statistical theory. In order to understand easily JRG statistical
theory for readers, systematic discussions have been conducted by
three parts in this book. Part one contains basic concepts and theories
about sub — cluster. Part two is the linkage between statistical me-
chanics and physic — chemistry theory, and demonstrate the uses of
the fourth statistical theory for the group—to—group problems. Part
three includes many applications. In this book ,there are many core
concepts such as ”sub—cluster ” , "unity of opposites” , ” group—to—
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group competition ”, " activation energy of sub— cluster ”, ”sub—

cluster parameter "

» "principle of the lowest energy for free order ",
” principle of the highest energy for integration order ” and so on.

These concepts will help readers to understand deeply the essence of
[



sub—cluster theory.

The original edition of this book is the book of ”On vague sub—
cluster theory ”, a book of linear sub — cluster theory published by
Heilongjiang Scientific and Technological Press of China in 1985. Af-
terwards, many readers asked for re —edition. But considering that
the book contained only linear theory and waiting for the results of
many applications, it has not been re — published. Nowadays , this
book includes linear and non—linear theories and their applications in
many fields, and is comprehensive. Because the author mainly works
on polymer science and engineering, rheomorphology and its engi-
neering technology, and use sub — cluster theory to develop many
high — strength and super — toughened polymer alloys, electrorhe-
ological materials, etc. , and obtain many awards granted by Govern-
ment of China, so the contents about this field occupy the largest
space in this book.

I must acknowledge for that [IUPAC accepted the sub— cluster
theory as the fourth statistical theory in 1993, and acknowledge for
the editorial of Chemical Abstract published the abstract of ” Present
situation and prospect of the fourth statistical mechanics in 1994, 1
especially acknowledge for that Senmun Media Ltd. Co. of Korea
publishes this book and plans to publish the English edition of this
book, which is the important step for this book to go to the world.

During the writing of this book, more than 30 Ph. D. students I
have advised have used the fourth statistical theory to solve their
problem existing in their Ph. D. theses, which is the first material for
this book, so I acknowledge for their contributions to this book. I al-
so give my acknowledgments to Professor Zhang Yuchuan and Pro-

fessor Zheng Xianyu in the department of polymer material and ap-
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plied chemistry of Beijing University of Chemical Technology of Chi-
na, to my students, Mr. Hu Xiaoyi, Mr. Yang Mingshan and Yuan
Bing, and Ms. Sun Mingyun and Fu Yao, and Mr. Chen Song. All
of them have made much work for the publication of this book. Par-
ticularly, I acknowledge for the highly appraising for the fourth sta-
tistical theory conducted by Academician Tang Aoqing, Academician
Xu Xi, Academician Xu Duanfu, Academician Shen Jiacong, Profes-
sor Tang Xinyi, Professor Lu Huanzhang and Professor Wu
Guanyin.

Finally, I acknowledge for the efforts made by Mr. Yin Rubo of
Korea, and for the sponsoring made by Mr. Yin Jishan, the presi-
dent and general manager of Beijing Ecology Power Agent Company,
Ltd. , for the publication of this book .

In an addition, it is worth pointing out that according to my ex-
perience I feel that at the beginning the sub—cluster theory is not un-
derstood easily. Therefore I suggest that readers should keep patient
and think independently. I believe that after entering the field of sub
—cluster theory, readers can obtain much beneficial knowledge and
apply this theory into oneselves’ research fields to reach greater

achievement, which is my best wish .

Jin Riguang (Kim Yrgoang)
July, 1998 in Beijing, China



E2FEEM
Appraisals Made by Famous Scholars

ERERT(AXRBEAMNFEESERD EFEERUFFER
RIFARRIE N - “ B F 4R A T RE SRR LI =F 41t
FHBHARBRAORE, RERFZUE, LETR.”

Academician Tang Aoqing , Fund Committee of Natural Science
of China , stated at the initial stage of the author’s sub—cluster theo-
ry : “ It is very possible that the sub— cluster statistical theory can
solve the problems which can not be solved by the former three statis-

tical theories . Persistence can reach great achievement . ”

HERLT (MWIBEREXP EFNERPEN “1TEEN—F5
HEAMBESHAREAR N MWBHH RS AER EBST
BN FES. RKEMIFARIET X -2 SHEEMERH. &
BR-BYPRER WBERLE. AU AFFHHA. ARA ¥
ARKF LK TERBIREXL.”

Academician Xu Xi , United University of Sichuan of China ,
stated : ” The author puts forward the concepts of sub—cluster from
a series of natural and social phenomena , and on this basis founds the
vague sub — cluster theory . The rationality and universality of this
theory have been verified by a large amount of experiments . This
book is a cross—subject , creative , novel and high—level monograph

involved in many fields , and has directive meaning for practical work
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ARBBRET (EHRKPETNMBRRIEH B Fie RS
ERHENGTHTETSEEARESHESHRITES MEFR. B
MmeltE. AR RRAERS) ZREEREHEMER - HEE
R EAEE R, MAERQRETE . B TR _BMNER. 5
TERENEIN . B THRERSEE.”

Academician Shen Jiacong , Jilin University , stated : “The sub
— cluster theory is the statistical theory which integrate non— specific
statistical units with vaguelization concepts , and is creative and novel
. The theory has reached satisfied results in fairly wide fields , and its
use is simple and convenient , and can be used in many systems such
as of vapor—liquid equilibrium , the second Virial coefficient of poly-
mer solution , distributions of mé)lecule weight and particle size ,

”

polymer blending systems , etc. .

EHE—HR (RREMNXP EFRPEN B R
FEEAFBEE AR ERAKER. BRSHRAE LD
B - BATHRLAZARRZ MAHAERBREBAH, B—FHEA
RERER.”

Professor Eudo Liuichi , Scientific University of Tokyo of Japan

» stated :“The sub— cluster theory gives the concrete expression of
the Chinese philosophical thoughts in natural science , and so far sim-
ilar theories have not reported in the world . The sub—cluster theory
can treat many systems and has so high precision that it is a surprised

”

theory .

—RHERABRE (PEFRE T A EENE RPN “B
FHRITEERIS T M IEE RS BERE NS L #EFE T Fei-
mi— Dirac f] Bose — Einstein 4511 7 #, X & & L br i FI 4R 58




B NS FHRBRE AR B TR RAERE. —BRK K
M-S BUFER.”

Professor Lu Huanzhang , Global Chemical Engineering Com-
pany of China , stated :“The sub—cluster theory creates new non—
region statistical method . It not only epitome the statistical equations
of Fermi— Dirac and Bose— Einstein statistical theories theoretically ,
but also can be used in broad practical fields such as the second virial
coefficient of polymer solution , rheological properties of polymer ma-
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terials , vapor—liquid equilibrium , etc. .

AL ERKRPETMELNPIEH “HFERAAET
AR L HMER B B FELARAENWAY
RMUE W ER EEBNHRAOEE. EHEEETFERXN LS
—HENE B TR ZEN. EEASEREERA LD,
RFTFEICEAS R 47T Boltzmann Siif BIEFIERERMHFE
PSSR TG SR AT T AL R . X
BREEEHI. 2. EA - A TFTHFEREEEH. AP RIEH
BeER R, N TFEXR LN, ERBHETE. &5 TERE
THAAB . A TRESRMESNT B TAEURBS FRAERFEA
R FHIEHRIRE THENGSR.”

Professor Tang Xinyi , Jilin University of China , sated :“The
sub — cluster theory has two distinct characteristics as following :
First , it has originality and novelty . Having not been developed on
the basis of similar theories conducted by the former researchers , the
sub—cluster theory is independently created by the author under the
guidance of the law of unity of opposites , and similar theories have
not reported in the world . It is parallel to Boltzmann statistical theo-

ry in nature , but the author artfully integrates the concepts of com



petition in copolymerization with statistics, and solve the problem of
matter relevancy . This thought is very novel . Second , it has
adaptability . Because the sub—cluster is very simple and convenient
and is not involves too many mathematical problems , it is convenient
to be used in practical , and satisfied results has reached during the
applications in vapor —liquid equilibrium , the second virial coefficient
» distributions of molecule weight and particle size , polymer alloys

and polymer strain , etc. ”

RERERGAFHLIXAB EENERNPEFEH 1. FxA4
BMERMFSFUMER, e, BET I He Bt 7 SUE TR
EWMMR . 2 B FERNBRREES S EEBEE N — MRt E
WwHE- AR M SR TS HRERE T EE R
B e 7

Professor Wu Guanyin . Beijing University of Chemical Tech-
nology , stated : “First , the concept of the sub — cluster accords
with objective laws , and its presenting is convenient not only to dis-
cuss microcosmic world but also to study macroscopical world . Sec-
ond , the sub—cluster theory is originated by Professor Jin Riguang
and has originality and novelty . Compared to other statistical theo-
ries , the sub — cluster theory has the advantage in certain aspects

such as precision , etc. . ”
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