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Spectral Fitting
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Shock-in-Jet Model
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Ref: Marscher & Gear (1985), Tuerler et al. 
(2000)
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Results & Interpretation 
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Fig. 7. Temporal spectral evolution of the 2006 radio flare in CTA102 left: turnover frequency; right: turnover flux density. The lower panels show
the residuum for the fits ! = (xobs ! xmodel) /!x. The dashed black lines correspond to the time labels in Figure 4 and indicate the extrema in the
evolution.

Table 7. Best fit values for spectral evolution modeling of the 2006
radio flare in CTA102, parameters b, d, s, k r and t.

2005.60!2005.95 2005.95!2006.30 2006.30!2006.80
C1A1 C2 A2

b 1.0+0.08
a

1.35+0.65
!0.35

1.7±0.2

d 0.2±0.02 !0.1±0.03 !0.2+0.08
!0.05

s 2.1 2.0 2.4

k 2.7±0.14 not fitted 4.7±0.4

r 0.60±0.03 0.35±0.02 0.90±0.07

t 0.02±0.01 not fitted

a value hits lower boundary.

5.1. No Synchrotron Stage

The spectral evolution until 2006.0 followed approximately
the standard evolution described by the shock-in-jet model.
However, we have not found evidence for a plateau phase of
turnover flux density, Sm, after the first or second Compton-like
stages. Therefore, we excluded the synchrotron stage from our
modeling using a direct transition from the Compton to the adi-
abatic one. The result of this modeling is presented in Table 7 as
model C1A1.

5.2. Spectral Evolution between 2006.0 and 2006.3

The second peak in the Sm ! "m plane shows a similar behaviour
to a Compton stage, as stated above. Therefore, we applied the
equations of the Compton stage to the spectral evolution between

2006.0 and 2006.3. Since the Compton stage can be explained
within a 4-dimensional parameter space (note that it does not
depend on parameter k, Eqs. 31 ! 42), we selected carefully a
physically meaningful combination of parameters.

Boundaries for the slope of the relativistic electron distribu-
tion, s, can be derived by using the evolution of the optically thin
spectral index of the emission (s = 1 ! 2#0) between 2006.0 and
2006.3. This evolution is shown in Fig. 6. We obtained a values
of smin = 1.4 and smax = 2 from the optically thin spectral inde-
ces #0 = !0.20 and #0 = !0.47, respectively.

5.3. Spectral Evolution after 2006.3

The spectral evolution after 2006.3 shows the typical behaviour
of an adiabatic loss stage. Again, we used the evolution of the
optically thin spectral index, #0, shown in Fig. 6,to derive lim-
its for the parameter s. The obtained values are smin = 1.6 and
smax = 2.5. This stage could be divided into two substages (be-
fore and after 2006.45) but the limited time sampling (with only
three data points in the first part) forced us to perform the spec-
tral fitting to the whole adiabatic stage.

5.4. Final Model and Error Analysis

Table 7 lists the best fits and errors of the di"erent stages. In
the first column, we show the values for C1A1. Since we have
not found evidence for a synchrotron stage, we assumed a direct
transition between a Compton and an adiabatic stage.

A study of the uncertainties of the spectral parameters as in
Lampton et al. (1976) is not suitable due to the small number
of data points and the strong mathematical interdependence of
the parameters. This yields to mathematically correct, but non-
physical solutions. For the same reason, we did not perform an
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