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Microwave dielectric materials play a key role in our global society with a wide range of applications, from terrestrial and satellite
communication including software radio, GPS, and DBS TV to environmental monitoring via satellite. A small ceramic component made from a
dielectric material is fundamental to the operation of filters and oscillators in several microwave systems. In microwave communications,
dielectric resonator filters are used to discriminate between wanted and unwanted signal frequencies in the transmitted and received signal.
When the wanted frequency is extracted and detected, it is necessary to maintain a strong signal. For clarity it is also critical that the wanted
signal frequencies are not affected by seasonal temperature changes. In order to meet the specifications of current and future systems,
improved or new microwave components based on dedicated dielectric materials and new designs are required. The recent progress in
microwave telecommunication, satellite broadcasting and intelligent transport systems (ITS) has resulted in an increased demand for
Dielectric Resonators (DRs). With the recent revolution in mobile phone and satellite communication systems using microwaves as the
propagation media, the research and development in the field of device miniaturization has been a major challenge in contemporary Materials
Science. In a mobile phone communication, the message is sent from a phone to the nearest base station, and then on via a series of base
stations to the other phone. At the heart of each base station is the combiner/filter unit which has the job of receiving the messages, keeping
them separate, amplifying the signals and sending then onto the next base station. For such a microwave circuit to work, part of it needs to
resonate at the specific working frequency. The frequency...
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