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Different dieleotrio materials have been stulied for frequency dependence of attenuation constant. 
The sensitive cathode-ray-oscillo~aph method has been used to evaluate the diel&o constant and 
loss feotor, and from these attenuation constants have been calculated. The temperature remaining 
constant, a regular increase hes been observed in attenuation constant, a t  higher frequencies of electro- 
megnetic propogeting wava 

For defence purposes and for securityreasons, itis sometimes necessary to install the transmitting 
antenna system inside a building or even underground. As the electrical properties of environment and 
other nonconducting materials have a marked effect on the propagation of electromagnetic waves, the 
behaviour of dielectric materia,ls, under the influence of variable frequency wave has been studied. 

The method suggested is suitable for determining the electrical constants of a large number of dielectric 
materials, fairly quickly with high degree of precision. 

T H E O R E T I C A L  C O N S I D E R A T I O N  

The method involves the relation between the attenuation constant, conductivity and dieleckb 
constant of the medium. This is as follows. 

The general equation' for the propagation of electromagnetic waves, with the electrical inhnaity E 
may be written as 

Since the field is varying sinusoidally with time (1) in terms of phasors will be given as g 

V a E - j w  p ( a + j w a )  E = O  (2) 
where 

f = Frequency Hz 

u = Conduotivity 

cc = Permitivity or dielectric constant 

p = Permiability 

where 

Y = Propagation Constant = jwp (0 + jtu a )  

Now Y being complex quantity, it can be expressed as 

where pl gnd 8 we attequgtioq and phase o o ~ ~ t a n t s  respeotivcly, 
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On simplifioation and expressing the electrical constant in e.s. u - 
2nu 

a = 3.1, I/$ 
Moreover U, E, and f (frequency) are related2 by 

= 2 n f ~ t a s 6  

where tan S = loss factor 

from (4) & (6) we have 

a = 0.0013 f tan 6 4; (6) 

It is o b ~ o u s  from (6) that if we measure the conducDivity (u), dielectric constaat (a), we oan h d  out 
the attenuation constant (a) at different frequencies of propagating electromagnetic wave. 

E X P E R I M E N T A L  P R O C E D U R E  

In  the present investigition, the loss factor (tan 6) and dielectric constant is), have been determined, 
a t  room temperature as a function of frequency over the range, 10 Hz to 10 KHz by using cathode-ray- 
oscillograph method. An audio frequency oscillator Fig. I, with variable frequency was used as signal 
feeder. The fed signal is divided into two parts. One part is directly applied to X-&late and other after 
am~lification to Y-plate, of the cathode-ray-oscillograph. A specially prepared pr"aJIe1 plate condenser, 
with plane faces was used for measurement of dielectric constant and loss angle, of samples. Two 
different ellipses were obtained on the screen of cathode-ray-oscillograph, with and without samgles, 
in condenser AB. Measurement of loss angle 6 and permitivity constan;t E were made in accordance 
'with the procedure suggested by Jackson? (see Fig. 2 & 3). The values of loss factor are shown in 

- Table 1 . The values of attenuation constant obtained from the (6) are given in Table 2. 

R E S U L T S  A K D  D I S C U S S I O N  

Tables 1 & 2 provide the study regardmg the bebaviour of materials at  'different frequencies of electro- 
magnetic waves. Fig. 4 shows that the bakelite and rubber behave aa almost perfect dielwtric with 
minimum attenuation loss and the conductivity of glass and wood are large in compizriioti to 

FIG. I --Experimentel setup, - .  ,h. +%-Ellipses at different working points (frequenoy) 
as seen on C.R,O, 
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FM. &Ellipses at different working points (frequency) FIG. &Variation of attenuation constant (0 )  with 
seen on O.R.O. frequenoy. 

corresponding value of bakelite and rubber which may be explained due to presence of metallic 
structure in the body of material. 

Thus the knowledge of the dielectric properties and attenuation constants of materials, can serve as 
a good guide for installation of antenna systems. The above results are in accordance with the findings 
of other authord. The experiment are in progress in respect of the buildmg makri~'1s like, soils oements 

TABLE 1 

VALUES OB DIELECTRIC CONSTANT (E) AND LOSS ANGLE (8) AT D ~ & C W  WEQUIENCY 

(Tern p. 303 f 1 Ok) 
-- - 

Frequency Wi~dow Glass (G) 
(HZ) E tan 8 

60 8.20 0.160 

Ral elite (B) 
E . tan 8 -- , 

6.00 0.016 

Teak Wood ( W) 
e tan 8 

3.63 0.041 

3.40 0.043 

3.32 0.052 

3.30 0.061 

3-22 0.064 

3.20 0.072 

Rubber (R) 
c tan8 - 

4.10 0.011 

4.09 0.013 

4.06 0.014 

4.04 0.016 

4-03 0.016 

3.92 0.018 

A ~ ~ N U A T I O N  OONSTANT (a) 

Frequenoy Window Bakelite (B) Teak Rubber (R) 
Cllaea (Q) Wood (W) 



- .  - ' + 3?m,'b; 3.. 8 e ~ .  3-m Wii - 
etc. X&~(ver this method is u d d  in d e w  the &her diieledrio of m8W~ 
and p m a y  as oornpakd to 09 techniques, viz., 6ixed and variable eelI method, resowoe 
eta. 
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