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Introduction

e Large array radio telescopes such as LOFAR, THEA, ATA will be the
first radio telescopes designed from the beginning to include some
form of “active” RFI mitigation

* S0, what does this really entail?

« As aresult of some experiments at OSU, we are developing some
Insights into the nature of the external RFI environment

* Types of experiments:
» Angle of arrival (AOA) estimation
» Patrolling
* Deep Integration
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Argus
» Testbed for developing omnidirectional microwave SETI technology

« Large array of elements with very broad patterns for nearly-
hemispherical instantaneous field of view

o History:
e Conceived by Bob Dixon in 1980’s
e Az-only experiment at 162 MHz in 1988
» Various paper studies throughout the 1990’s

» Since 1998, a joint project of SETI Institute and OSU Dept. of Electrical
Engineering

 Not a candidate SKA technology (sensitivity is sacrificed for FOV)

* Nevertheless, some interesting applications:

SETI, transients, RFI monitoring and detection ﬂﬂ“ﬁ
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460 MHz Az-Only Radio Source Localization (1999)
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460 MHz Array Receiver
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Digital IF Processing
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Radio Source Localization
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Identification of Multipath
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Identification of Multipath

< Estimation assuming 1 path

- S— W,/ Location Estimation assuming 2 paths
of source

Ee= |

12 Q;;. 1k

w04 -1!2 -1 -0!8 —0!5 —0!4. —DI2 tIJ 0z 3!4 0!5 0:9 o -1!2 -; -o!a -c!a -o!4I -nlzjn;: olz n!4 ofa ofa K.-]E I ]{.-}

ElectroScience Laboratory

km

" SIAITE




GPS

l

CONTROL
NODE

Argus System (as of July 2001)

1 2 3 4
LNA LNA LNA LNA

1 1T 1

1

V4
|

100-ft
BELDEN 9913

435 MHz -or-

o o o o 1200-1800 MHz
awrr || owrr || cwer || cwer DowN (400-2000 MHz)

7.5 MHz IF

) ) 2.5 MHz BW

A/D ﬁ/D AID A/ID LA 4 AID
10 MSPS

* * + 12 bits
FIFO FIFO FIFO FIFO EIEO
ACQUISITION
NODE 100 Mb/s
ETHERNET

5

ElectroScience Laboratory

T

ﬂ%k CONTROL NET (TCP/IP)

=

1

>
’T DATA NET (UDP/IP) N

PROCESSING
NODE

PROCESSING
NODE

PROCESSING
NODE

OHIO
SIAIE




Site
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Antenna Arrays
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Compact Spiral Antenna with Integrated LNA
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Spiral Antenna Contruction
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Spiral Antenna Performance
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Some Specs

o Effective Aperture: on the order of 0.1 m? (frequency dependent)
per N=8 elements

« System Temp: < 300 K (night)
 Acg. Duty Cycle: = 3% max. (depends on processing)
e Spectrometer: 2048 channels, =1 kHz/channel

« All processing following A/D - including beamforming, spectrometry, and
RFI mitigation - is implemented in C on Linux

 Have achieved detection and localization of strong continuum sources
as well as the SETI League’s 1296 MHz EME beacon

e Currently running a rudimentary SETI program OHIO
SIAIE
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All-Sky Multibeam Patrolling at 435 MHz
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Integration: 3.6 min over 15 h at 435 MHz
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Same Experiment in Continuum/Time-Domain
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power (arbitrary units, per bin)
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Time Evolution of Integrated PSD
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ldentification of a LEO Satellite
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A Few of the LEO Satellites near 435 MHz
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Effect on Sensitivity
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Same Experiment with Blanking
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Concluding Remarks

 For more information on the AOA experiments, see paper in the June
2001 IEEE Trans. Antennas & Propagation

* Argus web site:
http://esl.eng.ohio-state.edu/rfse/argus/rfse-argus.html

« Acknowledgements: Brian Baertlein, Gene Whipps, Ken Ayotte, Jim
Hetrick, Emarit Ranu, Bob Dixon
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