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How antenna radiate: a single accelerated charged particle 

Å The static electric field originates at charge and is directed  
        radially away from charge. 
Å  At point A, the charge begins to be accelerated until reaching 
        point B. 
Å  The distance between the circles is that distance light would  
        travel in time ̎t, and ̎r=r b ï ra = ̎t * c  

Å  Charge moves slowly compared to the speed of the light,  
       ʸ ̎r >> ̎z and two circles are concentric. 
Å  The electric field lines in the ̎r region are joined together  

         because of required continuity of electrical lines in the absence 
         of charges. 
Å  This disturbance expands outward and has a transverse  
         component Et , which is the radiated field.  
Å  If charges are accelerated back and forth (i.e., oscillate),  
        a regular disturbance is created and radiation is continuous. 
Å This disturbance is directly analogous to a transient wave created 
        by a stone dropped into a calm lake. 

 
 



How antenna radiate :  Evolution of a dipole antenna from an open-

circuited transmission line 

Å Open -circuited transmission line  

1. The currents are in opposite directions on the two wires and  
behaves as a standing wave pattern with a zero current magnitude  
at the ends and every half wavelength from the end.  

2. The conductors guide the waves and the power resides in the  
region surrounding the conductors as manifested by the electric  
and magnetic fields. 

3. Electric fields originate from or terminate  on charges and  
perpendicular to the wires.  

4. Magnetic fields encircle the wires. 

Å Bending outward to form a dipole  

1. The currents are no longer opposite but are both upwardly directed.  
2. The bounded fields are exposed to the space. 
3. The currents on the dipole are approximately sinusoidal. 
4. The situation on the Fig. is the peak current condition. As time  

proceeds and current oscillation occur, the disturbed fields are  
radiated. 



How antenna radiate :  Time dynamics of the fields for a dipole 

antenna 

Å At t = 0 , peak charges buildup occurs (positive on the  
  upper half and negative on the lower half). current I = 0.  
 
Å At t = T/4 , +/ - charges are neutralized and I is maximum. 
 
Å Because there are no longer charges for the termination 
  of electric fields, they form closed loop  near the dipole. 
 
Å At t = T/2 , peak charges buildup again, but upper half is  
  negative and lower half is positive. I = 0.  
 
Å Notice the definition of Ȉ/2 at t = T/2. 

Closed loop 



Overview of antenna 



Overview of antenna 



Antenna Concept (I) 



Antenna Concept (II)  



Steps in evaluation of radiation fields : Solution of Maxwell 

equations for radiation problems) 
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Steps in evaluation of radiation fields (Far Fields) 

1. Find A 
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Z-directed sources 

Z-directed line sources 

Far field 



Steps in evaluation of radiation fields (Far Fields) 

2. Find E 

Ĕ ĔE j A A=- +ç ô÷( ç ô)

E j A=-÷

Ĕ
zE j A=÷sinç ç

Far field 

Transverse to the propagation  
direction r  

Z-directed sources 

3. Find H 
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Far-Field Conditions 

Parallel ray approximation for far-field  
calculations  

Far Field conditions D is the length of  
line source 
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Far-Field and Near-field Conditions 


