Task 1
The initial setup for Ansys, will look at drawing a box under the HFSS tab, a box is then drawn in the simulation, as seen below.
[image: ]

The report brief has outlined the requirements for the dimensions of the waveguide, those being drawn from the student ID 2309256. The initial two numbers provide the width of the waveguide, 23mm, the second two are divided by 2, so 9/2 which produces 5mm, rounded up, and a predetermined length of 50mm.
[image: ]
The above image shows these selected values with the waveguide resized for those values, with the model adapting to fit the required specification.











Task 3
The basic functioning principles of a radar being used to track an object rely upon the radar system itself transmitting to an object, with a receiver picking up those waves being reflected back by the targeted object. Higher wavelength radar has a higher chance of detection for objects, with an object with a larger RCS, Radar Cross Section, also making it easier for the wavelengths of the radar to reflect. Due to the larger surface area of an object with a larger RCS, its easier for the wavelengths from a radar to track and identify object, hence stealth aircraft appearing significantly slimmer than standard aircraft, decreasing its RCS which in turn limits how effective a radar would be at identifying said object. 
Radar has been used in this capacity since 1934, being used to identify aircraft during the Second World War to monitor the movement of enemy aircraft without the need for visual identification of a target. Attempts to counteract the effects of radar identification have included reducing the RCS of an aircraft, to materials such as RAM, or Radar Absorbing Material, which helps to absorb radar waves, preventing them from reflecting back to the radar receiver, wherever that may be. With the current prevalence of drone warfare however, objects with a RCS as small as that of a drone are incredibly difficult to detect by conventional radar designed to monitor for larger fighter aircraft, which already can have the aforementioned countermeasures.
To summarise, the issues associated with drone detection via radar are:
· The speed at which the drone is moving, as they will move significantly slower than conventional aircraft, which traditional radar are designed to track
· The size of the drone, as they are significantly smaller than standard aircraft, with a much smaller RCS, and points at which radar can reflect
· The altitude of the drone, as it can be difficult to differentiate the drone from objects on the ground and the landscape itself.
One of the key systems used for the detection of drones is through the use of high-resolution radar, which has the benefit of a much greater capacity for precise monitoring of airborne objects. This is due to a system referred to as Synthetic Aperture Radar (SAR). SAR works to enhance resolution as it collates gathered information and signals, being used to closely monitor small targets. They can also be used for accurate landscape tracking, monitoring the movement of multiple airborne drones against their position in relation to said landscape. 
[bookmark: _GoBack]High resolution would assist in the 3 key identified issues 
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