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Relativistic electrons moving in a homogeneous magnetic field H emit 
"synchrotron radiation*' with a frequency distribution which may be written 
in the following form: 

IM = A(H)[2P(vrMT)dT , (1) 

where r = r(£) = mH'1^2 and 6 = £/mc2 = 1/(1 - i?2)1/2. The energy distribu­
tion /(£) of the emitting electrons is involved in this manner: <p(r) = r~3/V(r) 
and </>(T) = (p[r(S)] = /(£). Finally A(H) = A0H1/2 and the emission probabili­
ty P(vv) is given by [1, 2]: 

Piyv) = w[mK5„(v)dv , (2) 
JVT 

where the Kn are the modified Hankel functions. rx = rx(v, H) and r2 = 
r2(v, H) are to be determined as functions of the limiting values for using 
the approximations made in (2) for P(yv). 

In case of radio-astronomical observations of galactic or extragalactic sources 
(e.g., Crab nebula or M 87) it is possible to show that the integral in (1) 
may be extended from 0 to oo without noticeable error. Then we can 
write: 

IM = A(H)[~P(»TMT)CIT . (10 

This possibility results (a) from the discrete behavior of the emission proba­
bility for classical energies, and (&) from the smallness of the fraction of 
electrons with such energies that the quantum corrections become efficacious. 

(10 then is an integral equation to determinate the energy distribution /(£) 
contained in <p(r). The solution of this equation can be written in the form 

*M= [PWJMdv, (3) 

where J(v) = I(v)/A(H) and P{vr) is the solving kernel. Since the kernel P 
depends only on the product of the two variables and the solving methods 
for this case are well known, we get the solution in the form 
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Here the functions with index N are the iV-transformed: 

p„(-z) - ^L=j ><«*♦««& , 

^ ( - 2 ) = -^L,[ V«/2+io|" f */>(vr)d(vr)"L» . 

Further, we can show that for P(yc), having the asymptotic behavior 

PT. VI 

(4) 

(5) 

P{W): Iconst H(VT)113 V0 < v < v, = — 

const HVw e~VT — = v« < v , 
one can use without noticeable error in the full range of energies and fre­
quencies the approximate form 

P(w) = qiwYe-"" 
with suitably chosen values for the constants q and a. 

The solution of our problem then reduces to a Laplace transform: 

/C H; <piT)fer^dv = -C{0(r), v}, 
J(») = I{v)lqA{H)V , 
0(r) = ?(r)r* , 
<p(t) = r-»-f-H/(v), r} = - r M ^ ' / M * 1 ^ . 

Z7TJ Jc-ioo 

(6) 

(7) 

(8) 

toe i 

FIG. 1. Determination of the energy distribution of relativistic 
electrons by the frequency distribution of their synchrotron radia­
tion using the Laplace transform. 
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FIG. 2. Determination of the energy distribution of relativistic 
electrons by the frequency distribution of their synchrotron radia­
tion using the Laplace transform. 

Laplace transforms thus easily yield electron energy spectra from synchro­
tron radiation spectra, as needed in drawing conclusions about physical 
conditions in radio sources from radio observations. In the following table 
are listed some examples. 

| JM = XMT),V} 

1 
V + V 

T^§-.Rem>0 
(v + v)m 

1 e-«v __ e-bv 
V 

(a<b) 

c - a v _» e -6V 
V* 

( a < 6 ) 

1 /(v) = 

qAv°* 
v -f v 

r(m)qAyi°* 
(v + v)m 

A e~a* - e~b* 
qA

 V0.7 

^ e - a v _ e - 6 v 
«A

 v , .7 

#M = ge*-*f(e) 

e - V T 

Tm-l e-VT 

0, 0 < r < a 
1, a<r<b 
0, 6 < r 

0, 0 < r < a 

y ( r - a ) * , a < r < 6 

r(b - a) + j(a* - 62), 

b<r 

/ ( e ) = g-le-*-*0(r) 

ge-*>*e-w/*2 

gm-2£-(lm-l)-2.4e-*g/z2 

0, (9lay/*<e 
fir-ie-2.4, 

(g/by/*<e<(g/ay/*\ 
0, 0 < e < ^ / 6 ) V 2 

0, (0/a)V» < e 

(flr/6)i/2<e<(flr/a)V2 

j-J(6 - a) + 

| ( a 2 - 6 2 ) U - ^ - H 

0<e<(g/b)y*\ 
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