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Abstract; The Kramers-Kronig( KK for short) relationship is a special case of Hilbert transformation, which
describes the mathematical connection of square integrable function with causality between its real and imagi-
nary parts. In this paper, the history, mathematics and physics essence of KK relationship are introduced. Its
concrete form, meaning and application in electricity, magnetics, acoustics, optics, artificial medium and op-
tical communication are presented, including its reflection and transmission functions, electric susceptibility,
dielectric constant, refractive index, electrical conductivity, electrical impedance, magnetic permeability, a-
tomic scattering factor, adiabatic compression coefficient, acoustic refractive index, single band time domain

signal, space stealth medium and various nonlinear media and so on. The influence of truncation error on the
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calculation results of KK integral in practical applications is analyzed. Various integral limit extrapolation

methods and various subtractive KK relationships based on anchor point are summarized, including single,

multiple subtractive and differential multiple subtractive KK relationships.

Key words: Kramers-Kronig relationship ; Hilbert transformation ; causality ; space KK stealth medium ; KK opti-

cal transceiver
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