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Abstract: RFI is a major concern at GMRT and there are number of tools for studying
interference. We describe here an omnidirectional RFI monitoring system (ORMS) that
has been recently developed. It consists of 4 log periodic antennas (LPA) pointing to the
east, west, north and south directions mounted on a tower at a height of 20m. The RF
spectrum in the four directions is recorded sequentially. Software tools have been
developed to display the data and estimate the direction of the incoming RFI.

Introduction: The radio astronomy community is facing a serious problem of frequency
protection for scientific observation. Although a lot of the progress has been made in radio
observation technology, the radio environment is deteriorating and we stand virtually at
the same place facing new RFI problems and trying to find some solution. The GMRT
(Giant Meter-wave Radio Telescope) though located in a remote location is still facing
these difficulties. Radio interference recorded over the year 2001-2002 in the 150, 233 and
327 MHz bands clearly indicate the problems from artificial RFI is worsening.

Hardware details: Fig.1 shows basic hardware of ORMS. A radiation pattern in the E-
plane at 150 MHz is shown in Fig. 2.
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plane Fig.1: The Omnidirectional RFI monitoring system of GMRT
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Fig.2: E-Plane radiation pattern at 150 MHz of the LPAs used in ORMS

The rest of the RF characteristics are listed below:-

Antenna characteristics:

Frequency | Gain
(MHz) (dB)
- 150 5.67
233 4.7
327 4.2
610 44




RF switch:

RF Switch type Manufacturer Model no. Insertion
loss (dB)

SP4T Mini Circuits | ZSDR-425 1.1

LNA:

Model No.  Manufacturer Avg. Gain (dB)  Noise Fig.
measured (dB)

ZFL—IOO(SI:N ‘Mini Circuits 25 29

Spectrum Analyzer: HP 8590 L

RF Cable: An RF cable (RG-214) of 100 m length is connected after the LNA to
the spectrum analyzer. The cable loss is listed below:

System: The LNA receiver temperature is calculated as 754 K. 75% of the antenna
beam faces the sky and the rest faces the eround.

Sensitivity: Minimum resolution bandwidth = 3 KHz.
Minimum receptable signal by the spectrum analyzer = -125 dB
= (4 n Pin)/(G A*2) ....(1)
Pspec = (Pin Gamp )/(Lswitch Lcable) ....(2)
where,
S = Power flux density per unit area appearing at the antenna.
Pin = Power appearing at the antenna terminals.
G = gain of the antenna (frequency dependent).
Pspec = Power reaching the spectrum analyzer
Gamp = Gain of the LNA (almost constant over 30 — 1000 MHz).
Lswith = Insertion loss of the RF switch (nearly constant over 30 - 1000 MHz).
Lcable = Loss of the RF cable (frequency dependent).

Frequency
(MHz) 150 233 327 610

S (mW/m*2) |[2.68 10715 1.14 107-14 3.6 10~-14 1.9 10713



