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Abstract – The time domain system for antenna measurement in frequency band 100 MHz –37GHz is described. The measurements are based on usage of picosecond pulse for deriving time domain response of an examined antenna. The frequency characteristic of response is calculated by means of discrete Fourier transform algorithms. 

I. Introduction

Traditionally, the research of antenna systems is carried out in frequency domain using a harmonic signal. It requires considerable  time and  measuring equipment engagement, especially at a research of broadband antennas. Now development of picosecond impulse technique allows implementing the measurement method for time domain antenna measurements in a frequency band up to 37 GHz.

Advantage of a method is the possibility of simultaneous measurement of antenna parameters in ultra wide band frequency range as well as time selection of signals eliminating the need in expensive anechoic chambers.. 

II. Main part

The antenna system characteristic measurement process is based on the excitation of test antenna by electromagnetic pulse field. Due to electromagnetic field pulse nature and its location in space it is possible to do measurements taking in to consideration a testing ground reflecting surface. Low limit of the antenna high location over the reflecting surface

Hmin =1/2 ((c(r)2 + 4 D2fh(r)1/2,

where fh – the antenna highest frequency, D-antenna aperture size, 

τ r = max{1/fl , 1/(fh - fl)} ,

fl – the antenna lowest frequency.
The Measuring System includes: pulse generator, signal recorder, sampling converter, radiating and standard antennas, tripods. positioner with turntable, personal computer, Measurement Software for Windows 95/98/2000. Spare Parts and Accessories.
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	Fig.1. Block diagram of the system. A1-  probe antenna, TA – test antenna, RA – reference antenna,

RD – rotating device




The main units of the system are designed Tenzor company. The sampling converter has frequency band up to 37 GHz. Pulse oscillator generates pulse signal with duration 150 and 30 ps and amplitudes 40 and 30 V accordingly. The signal recorder provides time base error not more than 5 ps and long time stability 1 ps. The special designed probe antenna form a pulse wave field with minimum duration  in order to provide the spatial location of signal. The rotating device positioning accuracy 0.2 degree for antenna with mass 50 kg. 
Specifications. Frequency range:  0,1-37 GHz. Gain measurement range  relative to the gain of reference antenna:    not less than 30 dB. Relative measurement error of calibration factor, effective area and gain: ( 1 dB.  Dynamic measurement range of  antenna pattern and polarization: 40 dB. Range of  antenna  pattern by azimuth:     ( 180 о. Operating temperature:     + 10 ( + 40 о C.
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Fig.2. Example of  the system application
III. Conclusion

The time domain system described in this paper provided high-grade measurements of various broad frequency range antenna characteristics without using expensive anechoic chambers.
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