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Linear Wire Antenna

Wire Antennas (Linear or Curved) are some of the oldest , simplest , cheapest , and in many cases the 

most versatile for many application.

❖ Infinitesimal Dipole (Hertz Antenna) (L<<𝝀 ) 

Short Dipole Current Element (L≤𝝀 /50)
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𝜇 = 𝑀𝑒𝑔𝑛𝑒𝑡𝑖𝑐 𝑝𝑒𝑟𝑚𝑖𝑡𝑖𝑣𝑖𝑡𝑦
J=current density

𝛽 = 𝑝𝑟𝑜𝑝𝑎𝑔𝑎𝑡𝑖𝑜𝑛 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 = 2𝜋/𝜆
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Near Field Region (𝜷𝒓 ≪ 𝟏 𝒐𝒓 𝒓 ≪ 𝝀)
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Parameters of infinitesimal dipole :

1- Radiation Resistance
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2- Directivity
3- HPBW
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❖ Finite Length Dipole (L> 𝝀/𝟏𝟎)
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1- (𝝀/2) Dipole

One of the most commonly used antennas is the half-wavelength (l = λ/2) dipole. Because its 

radiationresistan ce is 73 ohms, which is very near the 50-ohm or 75-ohm characteristic 

impedances of some transmission lines, its matching to the line is simplified especially at 

resonance. Because of its wide acceptance in practice, we will examine in a little more detail its 

radiation
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These equations are used to 

determine Prad, Wav, Rr for 

(𝝀/2) Dipole
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Directivity 
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2- 𝜆/4 dipole

These equations are 

used to determine 

Prad, Wav, Rr for 

(𝝀/4) Dipole
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Directivity 



Antennas&T.L_Asst. Lecturer. Adnan Ali-Shirqat Engineering-TU 17



Antennas&T.L_Asst. Lecturer. Adnan Ali-Shirqat Engineering-TU 18

Thank You
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