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There is considerable interest in accurate measurement of the transient
scattering characteristics of complicated structures. This interest stems from the
use of transient data in target discrimination schemes using the E/S pulse
method and the future use of ultra-wide band radar in target detection and
identification.

To achieve accurate transient measurements, the measurement system
impulse response must be deconvolved from the raw measurements. For direct
time domain measurements the deconvolution of the system response is
difficult due to the limited dynamic range, stability, and power output of most
measurement systems.  One way around some of these difficulties is to perform
the measurements in the frequency domain using an automated frequency-
stepping vector network analyzer. The measurements are performed over a
wide band of frequencies and the transient response is synthesized via the
Inverse Fourier Transform.  The resulting transient response is equivalent to the
direct time domain measurement provided the system and target are linear and
time invariant.  Modern network analyzers however provide much greater
dynamic range, power, and stability than most current time domain systems
and allow for improved results when applying the deconvolution procedure.

This paper will discuss the calibration procedure used to remove clutter
and the system impulse response from raw measurements. The effectiveness
of frequency domain measurements in synthesizing transient target responses
will be demonstrated using both a sphere and a thin wire as calibration
standards. Theoretical results and direct time domain measurements corrected
using a similar procedure will be presented to substantiate the synthesized
transient responses for simple structures as well as several complicated targets.






































































