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CELEBRATION OF THE EIGHTIETH BRIGHT ANNIVERSARY
OF THE BIRTH OF PROFESSOR LIU SHUYI, THE FOUNDER
OF THE UNITED FIELD THEORY OF THERMODYNAMICS

Professor Liu Shuyi of the University of Science and Technology of China (USTC) has
established and vastly extended a New Discipline “United Field Theory of Thermodynamics”
D “A New (2™Law) of Thermodynamics, the Law of Coupling (LOC)” which states “It is
impossible to approach a High Entropy state from a Low Entropy one with Evolution of
Heat” (1985) .LOCD 5 Branches: LOC (1), LOC (2), LOC (3), LOC (4), LOC (5):
All natural phenomena are in these 5 branches; But the 4 mathematical cases are not natural
phenomena, as shown on the cover and in The Papers of (Vol. 4) PPCM.

We are happy to celebrate the bright eightieth anniversary of birth of professor Liu
Shuyi on the day of publication of PPCM (Vol. 4). We heartily wish him a joyful long life
so that he can CEASELESSLY CREATE NEW IMPORTANT KNOWLEDGES of the U-
NITED.FIELD THEORY OF THERMODYNAMICS for the generations to come!

Editorial Committee of PPCM
May 1997
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Professor Rudolph A. Marcus

Prof. Rudy Marcus is internationally well-known and the leading scientist in theoties of chemical
reaction rates. He has widely been acclaimed for his many outstanding contributions to this fieid. His
creative works and active original ideas have stimulated numerous subsequent experimental and theoreti-
cal researches by various scholars. He won the Nobel Prize in chemistry in 1992 for his fundamental
theories of how electrons transfer between molecules.

“Marcus Theory” of electron transfer reactions established the cornerstone for understanding ex-
perimental data in many aspects, including the calculation of reaction rates for these complex process-
es, the “Marcus cross-reaction relation” , the “"Marcus inverted region” , the effect of molecular geome-
try, solvent, and standard free energy of reaction, electrochemical processes and biological electron
transfers. The work provides a mathematical way to determine how fast or slow, or in what direction,
electrons_jump between moiecules without breaking chemical bonds.

Marcus has also generalized the electron transfer idea to other transfers of proton, atoms and
groups. This work pioneers the path of theoretical study of atom transfer and group transfer reaction in
organic chemistry and biochemistry.

"The RRKM theory” developed by Rudy Marcus, based on the earlier RRK theory, represents
the advent of the modern theory of unimolecular reactions. This theory is widely used today by experi-
mentalists to interpret measurements of all kinds of unimolecular rate phenomena, from thermal dissoci-
ation to isomerization, from photoexcitation to activation, both chemically and in beams. In summa-
ry, it is nearly all-inclusive. The success of RRKM theory has encouraged extensive studies for “non-
RRKM” behavior. Marcus himself has been in the forefront of exploring the non-statistical behavior.

Marcus pioneering research on semiclassical theory of inelastic and reactive collision and bound
states provided a basis for understanding the merits and limitations of the wide and practical use of clas-
sical trajectory calculations to investigate molecular beam, infrared chemiluminescence and relevant
phenomena.

Marcus has also made many other influential contributions, including the introduction of the con-
cept of “natural collision coordinates” , a reaction Hamiltonian for treating atom transfer, the “Mar-
cus-Coltrin path”, and most recently, the introduction of Artificial Intelligence searches to the study

of intramolecular dynamics, particularly, the study of energy transfer within molecules.



H %

STATE-FIELD THEORY OF THERMODYNAMICS (S-F.TOT) FOR OPEN
ENVIRONMENT OF EARTH (OEOE): (I) (S-F.TOT) FOUNDATION
FOR (OEOE) AND CHANGE OF ATMOSPHERIC TEMPERATURE DUE

TO EARTH SPIN ------eeeeveseeeeeieeees Liu Shuyi Wan Guojiang Wang Meiying ( 1 )
%Zﬁ%ﬁ%ﬁ%&i’&i@i&@fﬂﬁiﬁfﬁ 95@ FTEIT (33)
WAL H N ENERTFHER D ——FERIEIL oo BRI (47 )

A COMBINED SPECTRAL-FINITE ELEMENT METHOD FOR A TYPE OF
NONLINEAR TWO-DIMENSIONAL SCHR oDINGER EQUATIONS
- Liu Xiaoging Wu Shengchang (55 )
THE TRADITIONAL FREE-ENERGY-DECREASE CRITERION (AZ’I“})<O)

FOR IRREVERSIBLE THERMAL CHEMICAL REACTION IS WRONG! THE

CORRECT STRICT CRITERION IS: AzT,P:O weeeoeoe Lin Shuyi  Wang Meiying (64 )
W R R B B AR RER e - AR E & KBS (72)
Yﬁﬂfﬁﬁﬂ%mi‘ﬁﬁ ﬁﬂ.“%@m*ﬁ—’if'ﬁﬂ? - REE FEIT (79)
Zﬁﬂ‘ﬁ'ﬁ‘ ﬁ%ﬂ‘]ﬁlﬁﬂﬂj%j} BERIR oo seeeeeeeee JEEWR BRENHE (95 )
AT EREHMERAEERRE T ER#EML . HEESHR - - ExmE (100)
%< H Blaenavon M KERT A KAL I B A L R B BERMR - & & HEIL (105)
NABERFHEES T - e DR ik F (115)
THEORETICAL FLOW SHEET FOR THE NEW DISCIPLINE MODEM STATE

FIELD THEORY OF THERMODYNAMICS (S-F.TOT)  -++++=+++-+ Liu Shuyi (121)
COLD NUCLEAR FUSION ACTIVATED BY HEAT OF DISSIPATION IN

DISSIPATIVE SYSTEMS DRY AND WET «:veeeveeeessvereeeeeneceeeeeeees Lin Shuyi (133)

STATE-FIELD THEORY OF THERMODYNAMICS (S-F.TOT) FOR SOLID

MATERIAL SCIENCE (SMS): (1) THEORY OF STATE OF SOLIDS
(TOS.QS) eereevrseeriieniinniinne e Wang Meiying Wang Zhongren Liu Shuyi (139)



STATE-FIELD THEORY OF THERMODYNAMICS (S-F. TOT)FOR OPEN ENVIRONMENT OF EARTH(OECE) : (1)
(S-F TOT) FOUNDATION FOR (OEQE) AND CHANGE OF ATMOSPHERIC TEMPERATURE DUE TO EARTH SPIN

STATE-FIELD THEORY OF THERMODYNAMICS
(S-F.TOT)FOR OPEN ENVIRONMENT OF
EARTH(OEOE) : (I) (S-F.TOT) FOUNDATION
FOR (OEOE) AND CHANGE OF ATMOSPHERIC
TEMPERATURE DUE TO EARTH SPIN

Liu Shuyi

(Department of Applied Chemistry, University of Science and Technology of China)
Wan Guojiang

(Institute of Geochemistry Academia Sinca, Guiyang 550002, China.
Address for Correspondence: Director, Prof. Wan Guojiang, Key State Lab. Environmental Geo-
chemistry of China, Mail Box. 91, Guiyang, Guizhou Province, 550002, China)

Wang Meiying

(Department of Modem Mechanics, University of Science and Technology of China.
Address for Correspondence: Prof. Wang Meiying and Prof. Dr. Liu Shuyi, 111 Building 15, Zhong
Guan Cun, Beijing 100080, China)

Abstract and brief introduction

In the period(1979 ~1991), A NEW DISCIPLINE(S-F.TOT)Was Established by the au-
thors of this paper [1],[2], -, [8];In this paper, We BEGIN to ESTABLISH Another NEW
DISCIPLINE{(OEQE) (S-F.TOT)) BY APPLICATION of the {(OLD(1*and 2™) Laws OT
TREATED By(S-F. TOT)), TO DISSIPATIONLESS System WITHOUT Using the New(2"-
Law)OT, the Law of Coupling(LOC).

In §1, (S-F. TOT) FOUNDATION was given with complete Details of Derivations SO
THAT Beginners MAY HAVE Enough theoretical preparation to ENTER into the Research
Work without going thru the Articles[1],[21, -, [8];

In § 2, Interesting Experiments were done to Measure Atmospheric Temperature AT Two
Stations(1 and 2);

In § 3, IMPORTANT Theories Were Set up to INTERPRETE the Experimental Results of
this paper and to PROVIDE more FOUNDATION for the DEVELOPMENT of {((OEOE)(S-F.
TOT)) .

A MORE Detailed SUMMARY of this paper is given in the CONCLUSIONS at the end of
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the paper, the readers are suggested to go thru these CONCLUSIONS.

§ 1(S-F. TOT)FOUNDATION for Open Environment
Of Earth(OEOE)

(1) What is State-Field Thory of Thermodynamics(S-F.TOT)

1(1-1)What is (S-F.TOT)? {(A),(B)] ©

(A)[In the Period(1979~1991), A NEW DISCIPLINE refered as State-Field Theory of
Thermodynamics(S-F. TOT), ACROSS Physics, Chemistry and Mechanics, was established by
the authors[1], [2], --, [8].Many Poly-directional Break-up Along Various Frontiers of Modern
Science and Technology Have Been Made by(S-F. TOT)J ] I(1-1)(A)

(B)STATE-FIELD: [ Classic Field in Geometrical Space of Coordinates(x, y, z)is Material
Field such as Magnetic Field with Non-Intersecting FAMILY of Field-Lines; Different from Ma-
terial Field, State-Field is ABSTRACT. Field in State Space of Thermodynamic Coordinates such
as

(yi>s3)=(V,P); (P, T);(T, V).(V,P, T)=(Volume, Pressure, Temperature) . For
Example: The Free Energy(Z)is a function of (T, P):

[Z(T,P)=C]=[A Field Line in( T, P)plane]; When the Constant ( C)takes all passible
continuous values, there appear a Non-Intersecting Family of (Free Energy) CONTOURS as
Field-lines] I(1-1)(B)

(2)3 Kinds of Thermodynamic STATES

1(1-2)Equilibrium States(E. States) : Definitons and Principles{ (A), (B), (C)}:

(A)Definitions about(E. State) :

[IF:In FINITE time interval(Atz), the(experimentally) MEASURABLE macroscopic prop-
erties(y1, ¥2, --- > --- ¥n3 V, P, T)OF The[ (Thermodynamic SYSTEM of macroscopic materi-
als) = System ] and the INMEASURABLE macroscopic properties ( ®,, @5, - @, ) DONOT

CHANGE WITH TIME(:), (A)Condition
THEN:
(a)The Sytem IS in(E. State) WITHIN(A?) ; (A),

T 1(1-1)--1(A), (B)lis A MASTER FORMULA of [Paper I, Section § 1, Subsection(1) ], Which CONTAINS EQUA-
TIONS:! (A), (B) i Designated AS:
[ Paper I, Section § 1, Subsection(1)]; I(1-1)(A)
[ Paper 1, Section § 1, Subsection(1) ] I(1-1)(B)
In later Papers( [T, [, IV, V -++), the above type of master formula and its equations WILL. BE REFERED AS SUCH.
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(b)(D,, D , - P, )are( E. State) Functions; (A),

() [y y20 - o eeynis Vo P, T)and( @), @, -+ @,) JARE ALL refered AS[(E. Stale)
VARIABLES, and (EACH of them)is a Single-Valued Continuous and Differentiable(S-
V.C.D)Function of Certain INDEPENDENT Variables( y;, yz, -+ y/) :

(EACH) = f(y, y2, - y0) - (S-V.C.D) ] I(1-2)(A)

(B)(E.State) Equation;

[ @Any Equation of Type(A). Above is Refered as An(E. State) Equation:

¥ = Filyo yas --'.Vf)"'(S”V-C-D) (B).

®(E. State)Equation of Hydrostatic System(V, P, T):
T=f(V,P)-(SV.C.D) (B),

(©(E. State)Equation of Equilibrium Ideal Gas(E.1G):
T=R'Y(PV)--(B).] I1(1-2)(B)

(C)[ Surface of (E.States) ](SES)and Surface Representation:

[of Thermodynamics:

| The Geometric Figure of (E. State)Equation[ T = f(V, P)] in the 3-dimensional Coordi-
nate System/|is a SURFACE Known as (SES) (C),

®Each Point in(SES)Represents An(E. State)of the System and Each Point Qutside( SES)
Represents A Non-Equilibrium State(N-E. State) of the System; And Thermodynamic( Concepts,
--Relations, ** )Can be Represented By(SES)-:-(C),] I1(1-2)(C)

(3) 3 Kinds of States: ( E.States ), ( Quasi-Equilibrim States) ( Q-E.States) and (N-
E.States) :
I(1-3) 3 Kinds of States and Plane Representation of Thermodynamics {(A), (B), (C),

(D)
(A)Plane Representation of Thermodynamics:

[@In the Cartesian Coordinate System(y;, y,) = (V, P);OR(P, T);OR(T, V), Each
Point( y,, y;)Represents An(E. State)of The Material System; (A),
®Thus the POSITION Vector r of the Point(y,, y,)Represents The Same(E. State) :

r=[y,, y,] = (E.State) (A),

©Example:r=[V, P]=(E.Stale)of the System (A),

@ Thermodynamic( Concepts, -**Relations) Can Also Be Represented in The PLANE(y;, v,)

- (A)y] (1-3)(A)

(B)Quasi-Equilibrium State( Q-E. State) :
[@]IF: The State-Distance(§)Between A State(I)and Its Neighbouring(E. State) (i )is In-
finitesimal
0< >0,
THEN : State()is termed as (Q-E.State)in the Neighbourhood of (E.State)(¢) - -  (B),
®(Q-E. State) Does Change With Time(t), But Its Rate of Change is Infinitely SLOW!
(B)y
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©But, in EVALUATION of (Q-E. State)Properties,
S (0< ¢—=0)has NO VALUE to be taken definitely,
.. VALUE OF[ (Q-E. State)Property = (E. State) Property ]
Such as{Q-E. State)Equation = (E. State) Equation f( V,P, T)=0 (B).
@But PHYSICALLY :
(Q-E.State) #(E.State) - (B),] 1(1-3)(B)

(C)Non-Equilibrium State(N-E. State) :

1( N-E. State); 4,=¢l

(E.State)Plane
J
A
e j ~0
Lower(Q-E. State) Planc I J
24,=8
0K
2(N-E. State)

Figl(1-3) ' Plane representation of 3 kinds of states

[@Plane Represention of 3 Kinds of States Figl(1-3):

(E.States)(Such as 7, j)Are IN The (E.State)Plane The Middle Plane( V, P)in Fig
(1-3)From WHICH The State-Distances( £, A) Are Measured (O,

®The(Upper and Lower) (Q-E. State)Plane Contain ALL(Q-E.states)(Such as I, J)In the
Neighbourhood of the (E.State)Plane with:

0< 0 (O

©Any State(Such as 1, 2)Seperated From the(E. state) Plane By FINITE Distance(A) (Such

as A and 4;)is A(N-E.State):

AZ=(g>0)--(1).] 1(1-3)(C)
(D) Independent NUMBER of State-Variables of

[ (Hydrostatic and Hydrodynamic)Systems:
@The RATE of Change of state: TableI(1-3):

State: (E.State) (Q-E. State) (N-E. State)
The Rate Varies
0 0<(Rate)—>0 |in The Following
Rate of State Enormous Range:

Change (Finite minute rate such as (D).
dV _ o i

—V= ml/s)—
J dtr 10 1/9)==( speed

relativistic)
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(U Hyvdrastatic Svstem has ONLY 2(State-Variables) :
(viey2)=(V,PYsor(P, T);or(T, V) (D),
(JBut, For( N-E)Hydrodynamic system, the NUMBER of
Independent Variables is NOT YET KNOWN Completely, They are:
(V,P, T;V,P, T;2°7) (D).
@ Thermodynamics of (N-E. states)is Not Matured in Many Respects! (D),]
(1-43(D)

End 1(1-3) 1 (A), (B)(C), (D)}
End[ Theory of states(TOS)]

Theory Of Processes(TOP)

(4)Definitons of 2 Kinds of Thermodynamic Processes, and Their Properties:
1(1-4)Classic Processes!{ (A), (B), (C)}:

{A)3 Kinds of States and Classic Processes:

[@(E.State)Curve is NOT LOCUS of Process:

An(E. State)Curve is An 1-dimensional Continuous Collection of {E. States), Such as Isother-

mal Curves in Figl{1-4)(1) - (A),
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Figl(1-4)(1) The isothermal{ E. State) curves

®By Definition 1{1-2) (A),, Any (E.state)on an Isothermal ( E.state) Curve Can NOT
change With Time(t) (Rate) =0, NO Process! So, An{E.state)Curve is NOT the Locus of




