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Abstract. We develop a new method called "Inverse Synchrotron Transform" (1ST) to study the 
spectral energy distributions of AGNs. We demonstrate that it is possible to use Bayes Theorem 
for conditional probabilities to derive a self-consistent solution for the electron energy distribution 
(EEDs), starting from the observed spectral energy distributions (SEDs) and the assumption that 
the only physical process involved is thin synchrotron radiation. We test the 1ST method and find 
that it allows to distinguish among different EEDs that produce SEDs which nevertheless seem 
very similar. We apply the method to multifrequency simultaneous observations of AGNs (paper 
II, this conference). 
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1. Results 

Synchrotron emission has been associated with the non-thermal component in most 

extragalactic sources due to the observed polarization degree and power-law spec-

tral characteristic. There is agreement that in the most violent sources the domi-

nant component is non-thermal. The continuum distributions for the later sources 

were interpreted as due to synchrotron and synchrotron self-Compton components 

[3, 4 ] . In all these models it is assumed that the EED is a power-law. A power-

law EED (N(E) oc E~p), is a convenient form since it represents a solution of 

the continuity equation under steady state conditions. However, there is now in-

creasing evidence that there is no regularity in the high variability of some AGNs, 

suggesting one to explore non-stationary solutions for the continuity equation. 

We propose to abandon the a priori assumption that N(E) is necessarily a power-

law, relaxing completely the assumption of any particular form for N(E). Instead, 

we calculate the most probable N(E) which is consistent with the observed spec-

tra. The spectrum of the emitted radiation by a thin synchrotron source W(v), 

can be written as an integral transform from a space that is a combination of 

electron's energy and magnetic field (electron's critical frequency vc oc Βη2 ) , to 

radiation's frequency space, W(y) = /0°° Ρ8(ν,ν0)Φ(ν0) dvc. The Kernel of this 

integral transform is normalized in such way that it can be interpreted as a condi-

tional probability. This allows the use o f Bayessian inference techniques to invert 

this equation through the Richardson-Lucy algorithm [5, 2] in a way analogous to 

the implementation given by Salas [6] for thermal radiation. Tests of the method 

with sets of artificial data, allow to distinguish between different EEDs, such as 

power-laws and superposition of delta functions, that produce similar spectral en-

ergy distributions, even when the input is moderately noisy. 
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