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Abstract:  For a decade SETI Institute (SI) has 

used the Allen Telescope Array (ATA) to conduct 
radio astronomy searches for evidence of advanced 
extraterrestrial technological civilizations. The ATA 
interferometer is located at Hat Creek Radio Observa-
tory, in Northern California, and SI’s main project is 
known as the Search for Extraterrestrial Intelligence 
(SETI) on ATA, or  SonATA. Our SETI Insti-
tute/CAMPARE REU project was to examine and 
analyze archived SonATA signal reports, and probe 
into any intriguing oddities found in the databases. We 
are especially interested in reports of transient signals 
that fit with our SETI observation protocols apart from 
the fact that they are not continuous. 

SonATA has targeted all known (confirmed) ex-
oplanet parent stars (up to June, 2014) 9,088 times. 
Over 128,437,925 signals were processed across the 
array's 1-10 GHz coverage. No candidate so far has 
passed all of SonATA’s signal classification tests, thus 
all 128 million signals are classified as not distin-
guishable from common noise or interference. How-
ever, proof of the negative – no signal in our database 
is an ETI signal – has not been proven, so an examina-
tion of outlier signals could give evidence for strong 
ETI candidates. 

Signal rejection statistics were calculated to meas-
ure the performance of the system. For a nominal sig-
nal discovered in the first (Target) observation, Figure 
1 displays the survival fraction of candidate signals 
not rejected after sequential ON or OFF target obser-
vations, as a function of frequency band (L, S, C, X). 
The signals are further broken out into carrier wave 
(CW) and pulsed (Pulse) signals as labeled. We ob-
serve unusual response behavior for pulsed signals at 
S-band which is known for strong radio intereferenece 
from satellites. This behavior is still under study. 
 

 
Figure 1 - Candidate Signals Across All 4 RF Bands 

Next, linear and log-linear models were construct-
ed to fit each signal class as well as signal totals. Fig-
ure 2 shows a preliminary result modelling the L-band 
(1-2 GHz) candidate signals. A two-component expo-
nential models the noise and RFI independently, and is 
consistent with observed data, suggesting no unusal 
behavior for the signal distributions. Work on this 
problem continues. 

 

 
Figure 2 - 3 Parameter Log Linear Model - L Band Candidates 
 
Current receiver upgrades to the the ATA will im-

prove sensitivity and expand the observed frequency 
range. This analysis can be used as a baseline to char-
acterize those upgrades. As for transients, we are only 
just beginning to consider this type of search. The 
ATA is perfect for this type of project since it is an 
interfereometer telescope providing 1025x1025 pixels 
over a wide field at radio wavelengths. We are study-
ing new methods to maximize this potential. Great 
possibilities lie in looking for transients occurring 
around confirmed exoplanets, as these could be clear 
signals from a sophisticated advanced technology.  
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