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Radiation of a Charge Moving in a Wire Structure

martedi 25 settembre 2018 10:00 (15 minuti)

In the X-ray frequency region, interaction of relativistic electrons with crystals results in parametric X-ray
radiation (PXR), with its frequency being determined by distance between crystallographic planes and direc-
tion of electron motion.

If instead of crystal one considers an artificial periodic structure with periods of the order of mm, one can
expect emission of radiation of a similar nature at terahertz (THz) frequencies.

This frequency range is of significant interest during last decade due to its prospective applications [1].
Moreover, artificial wire-like structures are considered as a promising alternative to conventional dielectric
structures for wakefield acceleration [2].

Here we consider electromagnetic (EM) field produced by a charged particle bunch moving through a lattice
of parallel conducting wires.

The portion of the EM radiation related to wavelengths comparable with the periods of the structure (short-
wave response”) can be described similarly to PXR in real crystals [3].

The wire structure should be referred to as awire crystal” in this case.

Moreover, since the bunch spectrum contains relatively low frequencies, a long-wave response” will also oc-
cur with wavelengths much larger then structure periods.

The portion of EM radiation related to this low frequency part of spectrum should be described using theef-
fective medium” formalism, where the discussed wire assembly is usually referred to as wire medium”.
Thislong-wave response” is also of essential interest due to, for example, its non-divergent properties [4].

In this report we present several approaches for analysis of EM field in the described wire structure.

First, conventional two-wave approximation for describing the short-wave response” is developed.

The main attention here is paid to investigation of EM field near the trajectory of the bunch.

Second, we use the effective medium approach and describe thelong-wave” part of the spectrum.

Third, we develop a method based on vibrator antenna theory which can be useful for finite length wire
structure.

Moreover, a series of numerical simulation is performed and obtained results are compared and discussed.
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