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Abstract.

The Allen Telescope Array faces unprecedented challenges and
opportunities with respect to radio frequency interference. Its broad-
band frontend gives the ATA unique observing exibility but makes
it vulnerable to interference outside of the protected radio astron-
omy bands. This vulnerability occurs through direct con ict at the
observing frequency between radio astronomy sources and interfer-
ers and through frontend saturation in the case of strong interferers
regardless of the observing frequency.

For these reasons, the ATA is the flrst radio telescope designed
with RFI mitigation as an integral element. The large-N nature of
the ATA, the reliance on programmable digital electronics and an
awareness of new algorithms and techniques will make the ATA par-
ticularly efiective at RFI mitigation. Mitigation is integrated into
the design from the antenna to the IF processor to the correlator.
Our observing strategy employs a range of techniques and new hard-
ware elements to address speciflc interference problems and speciflc
science goals. Without these tools, many of the science goals of the
ATA cannot be achieved.

1. The Allen Telescope Array

The Allen Telescope Array (ATA) is a new centimeter wavelength interfer-
ometer currently being designed and prototyped by UC Berkeley and the
SETI Institute. The array will be the flrst of the next generation of large
radio telescopes including the EVLA, LOFAR, and SKA. The design ex-
ploits new technologies that allow for a large number of elements supported
by exible digital electronics.

The ATA will consist of 350 6.1-m ofiset-Gregorian parabolas equipped
with log-periodic feeds sensitive in two linear polarizations from 500 MHz
to 11.2 GHz. The entire radio frequency signal will be transported by
floer optic cables to the lab, where four individual frequency bands of
100 MHz each can be selected. Two generic types of backend will be
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possible: phased array processors and a correlator. Up to four phased
array beams can be formed within the primary beam of the antenna for
each frequency. The array is both multiple single dish antennas and an
interferometer simultaneously. See the ATA website and memo series for
further instrument details (http://www.seti.org/science/ata.html).
We discuss the unique radio frequency interference (RFI) problems
and solutions available to the ATA. There are no "magic bullets” to the
problem of RFI. Our philosophy emphasizes a tool box approach with
difierent tools for difierent interferers and difierent science goals. The more
we know about a particular interferer, the more we can mitigate its efiects.

2. The Interference Environment

Site selection is the most important RFI mitigation technique available.
The Hat Creek Radio Observatory is remote and isolated from population
centers by several mountain ranges. Modeling indicates that the terrain
suppresses interference from outside the Hat Creek valley by >»> 100 dB.
Nevertheless, interference from a variety of sources is still present at the
site.

We have been able to identify, characterize and quantify many of
these sources through two instruments: the Rapid Prototyping Array, a
7-element L-band interferometer dedicated to RFI studies and located in
Lafayette, CA; and, the RFI Monitor, an isotropic antenna with frequency
coverage from 100 MHz to 11 GHz located at HCRO. The RPA gives us de-
tailed and high SNR knowledge of the characteristics of interfering signals.
The RFIM gives us knowledge of the interferers present at HCRO.

Among the interferers detected and studied are radar, aircraft dis-
tance measurement (DME), cellular phone and pager signals, microwave
ovens, orbiting satellites such as GPS, Glonass, DARS and Iridium, geo-
stationary satellites and local interference from computers, oscillators and
digital electronics associated with the BIMA millimeter array. Combining
the results for radar and DME from RFIM and RPA, for example, allows
us to measure the spectrum and the time occupancy from microsecond
to day timescales (Figure 1). This detailed knowledge allows us to tailor
mitigation strategies to the specific problem.

3. Engineered RFI Mitigation

The low sidelobes of the ATA ofiset Gregorian antenna are an important
mitigator of RFI. These provide >» 40 dB rejection of interference signals
which are outside of the primary beam.

The front end simultaneously receives signals over its entire frequency
range. Thus, a strong interferer such as Iridium at 1625 MHz can saturate
the front end even if the observations are tuned to a difierent frequency.
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