Scale model of Tianlai cylinder

Scale by factor of 10.5: 15mx40m > 1.5mx4 m

Construct from styrofoam sheets glued to styrofoam ‘ribs’. Attach aluminum
foil with spray adhesive, join seams with Al tape.

‘Coffee can’ feeds are ~ 200/10 = 20 mm in dia: PCB’s for dipoles. Use
small coax.
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Proposed antenna range at
UW's Pine Bluff Observatory

RF source on

Cylinder
under test







Simulation:
start with simple dipole feed
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E-plane pattern of simple dipole feed
f =700 MHz (‘'yz plane’)
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farfield (f=700) [1]

Single,
isolated
Fecueney = 70 dipole

Main lobe magnitude =  2.64 dBi
Main lobe direction = 179.0 deg.
Angular width (3 dB) = 73.9 deg.

farfield (f=700) [46]

Dipole #46 in
array of 96
dipoles

Frequency = 700

Main lobe magnitude =  3.97 dBi
Main lobe direction = 161.0 deg.
Angular width (3 dB) = 91.7 deg.
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H-plane pattern of single dipole feed

Farfield Directivity Abs (Phi=0)
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Single,
Isolated
dipole

Frequency = 700
Main lobe magnitude =  2.64 dBi
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farfield (f=700) [46]

Dipole #46 in
array of 96
dipoles

Frequency = 700

Main lobe magnitude =  4.89 dBi
Main lobe direction = 21.0 deg.
Angular width (3 dB) = 57.6 deg.
Side lobe level = -5.6 dB



Cross-coupling between some dipoles in
linear array of 96 dipoles

S-Parameter [Magnitude in dB]
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Next steps

In simulations, replace simple dipoles
by actual four-square ‘coffee-can’ feed
antennas

Finish foam cylinder construction

Construct 2 scaled ‘coffee-can’ feed
antennas

Map beam patterns

Construct total of 96 scaled ‘coffee-can’
feeds?



