Departamento de Engenharia Electrotécnica e de Computadores — Instituto Superior Técnico

TECNlCO Antennas (TPA)
LISBOA Ist Exam — 5 July 2022

Duration: 1h30m

Problem 1 (25%). A radiation system is formed by two identical lossless antennas. The antennas
are fed by currents with equal amplitude but in quadrature. Find the voltage and current at the
terminals of each antenna so that the system radiates a power of 10kW. Suppose that

Z, =7, =46+ j30Q and Z,, =20.5— j14.5Q .

Problem 2 (25%). The Little Big Horn was used to
measure the intensity of radio waves coming from the sky’s .~ 4
strongest non-solar radio source, Cassiopeia A (Cas A). The » adlite
Calibration Horn measured a total power output for Cas A at
a frequency of 1.4 GHz, and thus provided astronomers with

a standard reference point on the sky against which they

could measure other sources.
a) Suppose that the axial length of the horn is 36.5m. The horn can be approximated to an optimal
E-sectoral horn with H-plane width of 3m. Find the power gain and the HPBW of the horn.

b) The radiation from Cas A reaching Earth is characterized by a power flux on the order of

S, =2800x107*Wm~* xHz'. Supposing that the bandwidth of the receiver is 10% find the power

captured by the Little Big Horn under observation of Cas A.

Note: The incident Poynting vector is S Af where Af is the bandwidth of the receiver in Hz.

Problem 3 (25%).

a) Find the distribution of currents and the sidelobe level (SLL) for an optimal broadside array of 4
elements that radiates a beam with MBW= 60°. Suppose that the spacing between the antennas is
/2.

b) Find the directions of the nulls and sketch the radiation pattern.
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Problem 4 (25%).
Consider a radiowave link formed by two helices as depicted in the figure below. The transmitter
(antenna A) is the same in both panels. The receiver is in the far-field of the emitter and the mode
of operation of the helices is the “axial mode”.

a) What is the most suitable receiver, helix B or helix C? Justify carefully.

b) Suppose that the helix radius is @ =1cm and that the helix pitch is p =0.9cm. Estimate the

(central) frequency of operation of the helices.
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