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Antenna Basics





CURRENT DISTRIBUTION

FOR ½ WAVE DIPOLE



DIPOLE



MONOPOLE/VERTICAL



CURRENT DISTRIBUTION IN 

DIPOLE AND MONOPOLE



• An antenna’s characteristic impedance  is a combination of the +J, -J and 

R1 + R2 at a driven frequency, based on it’s length. 

• When you operate the antenna at it’s resonant length, the +J and –J 

cancel and leave pure resistance (resonance).  When you operate outside 

of the resonant frequency, you have a net +J (long) or –J (short) 

“reactance” plus the resistance.



We need to review what is meant by 

“Antenna Impedance”

• Impedance is the AC analog to DC 

resistance.

• Remember  E (volts) = I (Amps)  X  R (Ohms)   For DC

• Impedance follows the same math, except 

we add a “complex” component, reactance.

• Z Ω = R Ω + j X Ω ;  j = �1 , yes I said -1

Z= impedance, R= restive component, j= 

the complex operator, X= reactance





• Radiation resistance for a monopole 

(vertical) vs the antenna’s “electrical” 

length in degrees.

• For dipoles, the resistance values double.

• The electrical length can be found by 

calculating what portion of 90⁰(monopole) 

or 180⁰(dipole) you have based on it’s 

percentage of the ideal length.  36.6Ω for 

monopole or 69.2Ω for dipole.



160 Meter Antennas

� 1/2 wave dipole (255 ‘@ 1.8 MHZ)

� 1/4 wave vertical (127.5’@ 1.8 mhz)

� 1/4 wave inverted "L" (50’ H x 74’ L  @ 1.9 mhz)

� Helically wound vertical

� Loaded vertical or dipoles

� Capacitive end loading

� Inductive series loading

� Use a shortened monopole or dipole and have a heavy 

duty transmatch (tuner).

















EFFECT OF SHORT DIPOLE


