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Technosignatures





PARKES, NEW SOUTH WALES, AUSTRALIA

Image: J. Sarkissian





BL RADIO INFRASTRUCTURE

• 6 GHz bandwith 
• 4 PB storage 
• 200 TFLOPS 
• ~750 MB/sec/compute node 
• Observing ~5 hours a day 

(20% time) 
• ~120 TB/day since 1/1/16 - 

reduced to 0.5 TB / hr 

Available for up to 50 hours 
shared risk in 2018A



GREEN BANK DATA PRODUCTS

~3 Hz frequency bin resolution,  
~18 second sample time (SETI)

~3 kHz frequency bin resolution,  
~1 second sample time

~366 kHz frequency bin resolution,  
~349 us sample time (pulsar)

HIGH FREQ. 
RESOLUTION

MEDIUM 
RESOLUTION

HIGH TIME 
RESOLUTION



NEARBY STAR AND GALAXY SAMPLE
• 60 stars within 5 pc 
• 1649 stars 5 - 50 pc sampling all spectral types 
• 692 of these observed with GBT in L-band 
• 123 nearby galaxies 
• Also planning survey observations

Isaacson et al. (2017)
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MULTIPLE HIT EVENTS - ENRIQUEZ ET AL. (2017)

HTTPS://SETI.BERKELEY.EDU/LBAND2017



PUBLIC DATA











http://bit.do/BL_voyager





MeerKAT - South Africa
64 15m dishes



D. Kaplan

MWA - Australia
2048 dipole antennas



Steve Croft - seti.berkeley.edu

D. Kaplan
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From	
  Tremblay	
  et	
  al,	
  2015.

Bespoke	
  protocol

Bespoke	
  protocol
10G	
  ethernet

Software 
correlator 
(could	
  run	
  on	
  6  
boxes	
  with	
  current 
GPU,	
  network)
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PILOT MWA PROGRAM

• 100 Gbit / s link between MRO and Curtin 
• Total data rate is 80 Gbit / s (5 + 5 bit), corresponding 

to 130 Gbit / s in 8 + 8 bit, dual pol, from 128 tiles 
• Aim to deploy 4 GPU compute chassis (each 4U), 

each with 24 x 5 TB hard drives, and a 1080 GPU 
• Each chassis will handle 2 x 1.28 MHz from the switch 

(for a total ~10 MHz of bandwidth in this initial system) 
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OBSERVING MODES

• Tied-array targeted observations of stars, 
commensally within the MWA primary beam 

• High-resolution spectroscopy and thresholding over 
the whole primary beam, with incoherent summing of 
subsets of 32 tiles for interference rejection. 

• Fly’s-eye observations (subarrays pointed in different 
directions to tile the entire sky with reduced 
sensitivity) 

Commensal and / or complementary to fast transients, 
flare stars, VCS, pulsars, spectroscopy.



(tintegration = 10 min, SNR = 15)  
FOR AN EXTRATERRESTRIAL TRANSMITTER @ 50 LY
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TARGETED SETI WITH SKA

Most thorough targeted SETI search previously 
conducted: Project Phoenix: 1000 stars over 1-3 GHz 
to a luminosity limit of ~ 2 x 1019 ergs/sec.
SKA1: In a five year commensal campaign, could 
survey every star within 100pc to a luminosity limit 
an order of magnitude fainter, ~ 2 x 1018 ergs/sec 
over a larger band. 

SKA2: In ten years (conservatively) could survey 
every star within 100pc to a luminosity limit equal to 
the EIRP of terrestrial aircraft radars (1017 ergs/sec) 
over the entire terrestrial microwave window.



seti.berkeley.edu

@BerkeleySETI

Watch for job ads





Laser searches









August 2015
Instrumentation development and 
observation planning

Early 2016 
GBT Observations began 

Early 2016
APF observations began

October 2016
Parkes observations begin

The Breakthrough Listen Initiative:    Timeline


