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Background 
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Want instrumental properties 
fundamentally known and stable 



Phased arrays – the early days 
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Fundamentals 

• Linear phase gradient in 2D current sheet excites/is excited by 
plane wave radiation 

• Only two plane wave directions consistent 
• Problem invariant of x,y over screen (except for phase) 
• Fourier sum for any other current distribution 

• Electromagnetic boundary conditions 
• Ohm’s law 
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Boundary conditions 
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Transvers E continuous 
across sheet. 

Transverse H parallel to 
current continuous. 

Normal B continous (not 
needed) 



Radiation from currents in sheet 

• Choose current in x direction and spherical coordinated system 
with radiated field propagation directions 
 
 

• Then boundary conditions simply give radiated field magnitudes 
 
 

• Radiation resistance given by potential gradient due to fields vs 
current or by power per unit area in radiated fields 
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Radiation resistance 
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Screen as scatterer 

• Incident wave excites current – again + and – scattered waves 
must have same (l,m) direction components 

• General analysis (make easiest use algebra program – Sage) 
• Present in terms of vertical and horizontal polarizations (ie 

Ey=0, θ=0) to simplify 
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Scattering results 

• As expected for sheet resistivity ρ and free space impedance η 
� 〉 << /2 screen acts as reflector 
� 〉 >> /2 transmission dominates 

• Crossover resistivity different for polarization 
 
 

 
• Full results: 
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Is this the whole story? 

• Not quite! 
• Real screen has parasitic inductance and capacitance 
• Finite size elements 
• Edge effects 
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