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We have developed a new set of techniques for extracting information
from maps of synchrotron emission. Some of these methods are used to
determine the shape of the spectrum and then to isolate the contributions
of the number and energy of relativistic electrons and the local magnetic
field strength to the total intensity images. These are discussed in Katz-
Stone, Rudnick & Anderson (1993), Katz-Stone & Rudnick (1994), and
Rudnick, Katz-Stone & Anderson, (1994). Here, we describe a method -
called spectral tomography - to remove confusion from various features
along the line of sight. We find that both structural and spectral confusion
are commonplace, and therefore our dynamical and radiative models of
extragalactic sources need significant revision.

To conduct a tomography analysis, start with two matched maps B, (z, y)
and B,;(z,y). Then, form a set of tomography maps:

Bt(z, y) = Bul(z9 y) —-tX B,,z(l, y)

for a range of values of t. Suppose now that we have a feature, A, with a
spectral index ay. For the tomography map where a; = log(t)/log(4) =
ay, the feature A will then completely disappear from the map. If another
feature is along the same line of sight with A, and has a different spectral
index, then it can be seen without confusion (for Cygnus A results, see
Rudnick & Katz-Stone, 1996).

The figure below shows part of the spectral tomography analysis for the
wide-angle-tail source 1231+674. Each line represents a slice at the same
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declination in the southern tail, for a series of tomography maps B;. In
the top slice, we see a broad peaked feature commonly associated with the
flaring jet. In the middle slices, corresponding to a tomography spectral
index = 0.5, the central peaked feature disappears, leaving a broader, flat-
topped envelope. Below this, the central feature goes negative while the
envelope remains positive. The tomography maps show that this behavior
is due to a flatter spectrum jet surrounded by a steeper spectrum sheath.

Brightness

We find similar features in 3C449 and another WAT, 1433+553. After
separating the jet from the sheath, there is little or no spectral aging of the
jets, even though they appear to age when confused with the steep spectrum
sheaths. This raises both dynamical questions regarding the origins of the
sheaths, (e.g., turbulent layers - Bicknell, 1994 or two-component outflows
- Sol, Pelletier & Asseo, 1989), and a need for new aging analyses. Our ten-
tative conclusion is that adiabatically shifted curved electron populations
and magnetic fields may dominate the effects we commonly call aging.
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