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Abstract: This work focused on accurately predicting the current response of an equipment
under test (EUT) to a random electromagnetic field representing a threat source to model radio
frequency directed energy weapons (RFDEWs). The modeled EUT consists of a single wire
attached to the interior wall of a shielding enclosure that includes an aperture on one face. An
in-house computational electromagnetic (CEM) code based on method of moments (MOM)
and accelerated by the multi-level fast multipole algorithm (MLFMA), was enhanced through
the implementation of first order vector basis functions that approximates the EUT surface
current. The electric field integral equation (EFIE) is solved using MOM/MLFMA. Use of
first-order basis functions gives a large savings in computational time over the previous
implementation with zero-order Rao-Wilton-Glisson basis functions. A sample EUT was
fabricated and tested within an anechoic chamber and a reverberation chamber over a wide
frequency band. In the anechoic chamber measurements, the current response on the wire
within the EUT due to a single uniform plane wave was found and compared with the
numerical simulations. In the reverberation chamber measurements, the mean current
magnitude excited on the wire within the EUT by a mechanically stirred random field was
measured and compared with the numerical simulations. The measured scattering parameter
between the source antenna and the EUT measurement port was used to derive the current
response on the wire in both chambers. The numerically simulated currents agree very well
with the measurements in both the anechoic and reverberation chambers over the measured
frequency band, confirming the validity of the numerical approach for calculating EUT
response due to a random field.
An artificial neural network (ANN) was trained that can rapidly provide the mean induced
current response of an EUT due to a random field under different aperture configurations
arbitrarily placed on one face of an EUT. However, ANN proved no better than simple linear
interpolation in approximating the induced currents on EUTs that highly resonant cavities that
give strong resonances and nulls in the response.

