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ARE WE ALONE IN
THE GALAXY? 

IN THE UNIVERSE?



COSMIC Haystack
generated from hotpot.ai

Sensitivity
Frequency
Distance
Spatial in X
Spatial in Y
Transmission Bandwidth
Time / Repetition Rate
Polarization
Modulation

9 Dimensional Search:
1.
2.
3.
4.
5.
6.
7.
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9.



THE COSMIC SEARCH

W51M Methanol
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THE COSMIC SEARCH



KARL G JANSKY VERY LARGE ARRAY

27 ELEMENT INTERFEROMETER
EACH 25M (82FEET) DIAMETER
BASELINES RANGE FROM 1-36KM
DEPENDING ON CONFIGURATION
OPERATED BY NRAO
OBSERVES 0.23-50GHZ



COSMIC AT THE VLA



COSMIC SYSTEM DESIGN



Calibration

Before After

RFI flagging

Provided by Savin S..



SETI

Published 2002



SETI



Target Selection

Lacki et al. 2021, ApJSS, 257:42

Catalog ExoticaGaia 30m Nearest Stars

Czech et al. 2021, PASP, 133,1024



SETI



Single Antenna Tests

Provided by Dave M. Provided by Paul D..



Single Antenna Tests

Provided by Dave M.

Offline
Correlate

In ProgressIn ProgressIn Progress

   



Single Antenna Tests

Simulated VLA beam
pattern by Wael F.

In ProgressIn ProgressIn Progress

   



Multiple Antenna Tests

Beamformed Data Products



Beamforming



Beamforming

Beamformer: Luigi Cruz & Ross Donnachie

Similar developed for VLA & ATA with BLADE Beamformer

~7Hz Frequency Res.
200ms Time Res

https://github.com/luigifcruz/blade



Multiple Antenna Tests

Using W51M Methanol Maser



Multiple Antenna Tests

Using W51M Methanol Maser

Beamformer Efficience ~80% 
with 19 antennas



Narrowband
Drift

Key features of technosignatures:

Drift solved by Taylor tree de-
dispersion

WHAT ARE THEY DESIGNED TO
DO?



First Results

RFI Plot from
calibration scan



VLA Sky Survey

Want to tag along with
VLASS all-sky survey
Above Dec -40
This is a fast raster scan
survey
~5seconds per source
Different configurations
Started January 2023



First Results
This one patch produced:

5.6 million hits
Drift rate values -4 to +4 Hz/s

Frequency 2.5 - 3.5 GHz
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High Time Resolution (0.1-5s)1

High Frequency Resolution

(0.2 - 10 Hz)

2

Raw Voltages3

Full Polarisation4

Opportunities
Potential Future Science

Fast Radio Bursts - RealFast1

Axions Dark Matter2

Collaborations 

Masers Pulsars Imaging

RFI Tracking3



WANT TO KNOW MORE?



Thank you
@Chenoachem astrochenoa@gmail.com


