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The importance of estimating fluctuations in physics is because they contain a

lot of information: Electromagnetic fluctuations are the origin of London (van der

Waals) forces (1937) between molecules and Lifchitz forces (1956) between macro-

objects. Protonic fluctuations are the origin of Kirkwood and Schumaker forces

(1952) between molecules and pH fluctuations (Fornés et al. 1999). Also protonic

fluctuations could be the cause of the dielectric increment of proteins in solution.

Local electrical fluctuations can influence chemical reactions. Polyelectrolytes are

present in almost all the biological systems. In order to understand how these

systems work, it is important to know the size of their electrical fluctuations. The
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reality. It has been a considerable pleasure to work with him. Finally, I want to
express my gratitude to Susan Westendorf, my book project coordinator, Springer

Nature, in New York, who always was ready to give a hearty assistance, related to the
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