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ABSTRACT 

Microwave Remote Sensing is a powerful technique for Geological applications. 
Information about the dielectric properties of any material is important for calculating their 
emissivity. These parameters are significant for interpretation of remote sensing data. Therefore, 
the laboratory validation of these parameters is an important aspect of study in case of 
Antarctic Geophysical materials like ices and soils. 

The dielectric properties of these materials are measured during the XXIInd Indian 
Scientific Expedition to Antarctica. An automated C-band Microwave Bench Setup was 
used to measure these properties. 

THE EXPERIMENTAL SETUP 

The college in a RESPOND project of ISRO procured the setup. It is 
effectively used for detennination of these properties of soils of different 
texture and moisture, different water samples and sea water samples. 
However the equipment could not be used for measurement of the dielectric 
properties of ices due to lack of suitable laboratory facilities for maintaining 
zero and subzero temperature in our laboratory. Therefore the setup was 
taken to Antarctica for measurement of dielectric properties of Antarctic 
ices and soils. 

The setup consists of a low power microwave source,VTO-
7089(Avantek Inc.US A) and other components as isolator, coaxial connector, 
attenuator, slotted-line section, sliding screw tuner,detector,probe and a 
dielectric cell .The bench if interfaced with a PC through an add-on card. 
Microwaves of 10 mW power generated by the VTO are propagated through 
the rectangular wave-guide components of the bench to the dielectric cell. 
Tuning the VTO at 7.0 volts generates the frequency of 5 GHz. The 
attenuator is used to maintain the desired power in the line. A tunable probe 
containing 1N23 crystal detector sits on a movable mount so that it can be 
moved forward and backward in the slotted line. The crystal detector is 



172 M.L. Kurtadikar 

connected to the PC to read and record the measured microwave power 
(current in micro ampere).An empty dielectric cell with a polished metallic 
reflector at the back end is attached to the slot-line. The position of the 
probe in the slot line and the microwave current at that position are recorded. 
This data can be acquired and stored in a file through an interfacing software. 
The bench is tuned by adjusting the attenuator for a desired level of microwave 
power in the bench and tuning the probe and the s. s. tuner for obtaining a 
symmetrical standing wave pattern in the slot-line. Similar data is obtained 
by filling the cavity of the dielectric cell with samples (ice or soil) of different 
thickness. The dielectric properties of the material are calculated from the 
wave parameters of the waves in the empty cell and those in the samples 
and obtaining their best fit values. Block diagram of the setup is shown 
in Figure 1. 
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Table 1: Dielectric Properties of Ice Samples Collected from Antarctica 
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