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Integrative biophysics: biophotonics 

 Edited By Fritz Albert Popp, L. V. Belousov 

Kluwer Academic Publishers 
Springer 2003 ($215) 
 
Call for a new approach to biophysics. 
Molecular biology has dominated biophysics  since 1930s 
 
Biophotonics is a rapidly increasing field of current scientific research and applications, based on the 

discovery of biophotons, a permanent, weak photon current emanating from all living systems. The 

biophoton emission reflects some, if not all, of the essential biological and physiological activities in 

biological systems. Biophotonics provides a powerful tool for investigating these electromagnetic 

interactions. The theoretical approach requires holistic models of living systems, rather than local analytical 

models. Consequently, these new insights into living matter create a new basis of "integrative biophysics" 

that is concerned with the questions of regulation, communication and organization of biological systems. 
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Most of the specialists working in this interdisciplinary field of physics, biology, biophysics and medicine are 

associated with "The International Institute of Biophysics" (IIB), in Neuss, Germany, where basic research 

and possibilities for applications are coordinated. The growth in this field is indicated by the increase in 

financial support, interest from the scientific community and frequency of publications. 

Audience: The scientists of IIB have presented the most essential background and applications of 

biophotonics in these lecture notes in biophysics, based on the summer school lectures by this group. This 

book is devoted to questions of elementary biophysics, as well as current developments and applications. It 

will be of interest to graduate and postgraduate students, life scientists, and the responsible officials of 

industries and governments looking for non-invasive methods of investigating biological tissues.  
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Popp does not mention molecules very often; he talks about biophoton interference 

 

http://www.springer.com/physics/complexity/book/978-1-4020-1139-9


 
 

 

 



 
 



 
 

The living cell may have developed to the degree of coherence of the biophoton field 

where Bose-condensation [pure coherence] and thermal dissipation balance one another. 

This explains delayed luminescence.  

 

With higher orders of quantum coherence, one expects that biological structures would be 

based on cavity resonators and wave guides. Miotic activity can be described in terms of 

superpositions of cavity resonator waves, which also represent coherent states of the 

biophoton field. 

P. 396  

 



 
 

 

Biophotons originate from a coherent field which keeps is coherence thru some type of 

coupling between radiation and matter. The electromagnetic field pattern is the driving 

force for the movement and interaction of molecules, while matter constitutes the 

boundary conditions of the field. P. 397. 

 



 
 



 
 

Biocommunication by means of mutual interference of the biophoton field provides 

information about the equality or difference of species. 

 

 

 
Chapter 13: The physical basis of life RP Bajpai p. 439 
 
Quantum effects without classical counterparts include: holistic behavior, superposition 
of all possible paths, phase of wave functions, non-locality, entanglement, and quantum 
selection. P. 442 
 
Molecular biology fails to account for consciousness. In order to account for 
consciousness, the  framework of molecular biology needs to be quantum theory.  The 
inclusion of a quantum framework can be done in a way that retains the successes of 
molecular biology. 
 
In addition to the quantum states of biomolecules,  a number of quantum states of a living 
system are not specifiable by biomolecules; these additional states re responsible for 
holistic properties. A living system in these states will function as a macroscopic quantum 
object. The framework of quantum theory does not ascribe special significance to time. It 



is suspected that time enters through the transfer and processing of information. The 
speed of information processing has to be much faster in consciousness properties than 
in macroscopic  properties.  P. 444 
 
A physical devise acting like a Maxwell’s demon can create structures in a system and 
perform regulatory functions by extracting energy from a source other than the system 
later. The devise merely acts as a catalyst and can continue to function perpetually. Many 
protein molecules form structures and perform regulatory functions by acting like Maxwell 
demons. P. 449 
 
Heat energy is described as a mixed state with random phases in the quantum framework 
while energy in a pure quantum state has a well defined phase. P 450 
 
Continue on page 450 
 
The electromagnetic nature of reactions involving biomolecules causes the energy to flow 
as a photon or an EM signal. The properties of an EM signal in a pure state are different 
from the properties  of a signal in a mixed state.  

 


