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Professor Rudolph A. Marcus

Prof. Rudy Marcus is internationally well-known and the leading scientist in theories of chemical
reaction rates. He has widely been acclaimed for his many outstanding contributions to this field. 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 molecules 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-
ty, 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 Harmiltonian 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.
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Specific Discussion about The New Second Law

of Thermodynamics, The Law of Coupling
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