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Problem Definition

This project presents a design for a Radar Altimeter intended to measure sea and ice heights based on the European Remote-Sensing Satellite-1, modified to work at an altitude of 1000 km. The
design incorporates a Traveling Wave Tube to amplify the RF input signal and an antenna to direct it towards the earth, along with the necessary power supply, cooling systems, and waveguides.
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Power Input Final Design
The radar altimeter will be powered through electron-emitting focus RF input RF output

solar, which will be connected to an onboard 28 cathode | electrode
V battery. This battery then powers two Y. 'ﬁ l /helix \ T ‘

separate conversion systems to supply the RF = anode
input source and the different voltages needed \ 1z i
to collect electrons from the source beam.
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Antenna

1.5m dish provides ample gain
for final SNR to be >20db.
Corrugated horn provides
minimal side lobes for
iIncreased efficiency.

Electron Gun

The electron gun emits a 125 mA, 2 kV beam from a
1.8 mm cathode. It passes through a Pierce electrode
and anode inside a pre-baked, metal-ceramic vacuum
envelope maintained at <107’ torr. A compression ratio
of 1.63 reduces the beam diameter to ~1.41 mm,
delivering 250 W of beam power.
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Cutaway View of TWT Interior Simulation of Magnetic Field of a cylindrical
e cubic Boron Nitride support rods permanent magnet, with a 2 cm inner radius and
e vacuum chamber 8 cm outer radius. The minimum axial field is Heat Pipes
e permanent neodymium magnets 1212 Gauss (greater than required 1100 Gauss)




