Green Bank Observatory “Spectrum Weather” Monitoring Project

Principal Investigator: Daniel Bautista, Scientific Data Analyst, National Radio
Astronomy Observatory (NRAO), and Chris De Pree, Assistant Director for Spectrum
Management, NRAO

Project Summary: Radio Frequency Interference (RFI) is a growing issue, even at
remote sites like the Green Bank Observatory. Radio telescopes essentially measure
broadband radio noise from space and therefore require undisturbed access to the radio
spectrum using the most sensitive radio receivers in the world. Unfortunately, our
modern life—with exponential growth in wireless technologies—clashes with that
requirement. The SpectrumX summer student will work with Daniel Bautista (RFI DA)
and Chris De Pree (AD, Spectrum Management) on the interpretation and analysis of
RFI data from a telescope called the Canadian Hydrogen Intensity Mapping Experiment
(CHIME). This telescope (called an outrigger) is located in the National Radio Quiet
Zone on the campus of the U.S. National Science Foundation Green Bank Observatory.
This outrigger is one of several CHIME telescopes distributed across North America,
which also includes locations in British Columbia and California, designed to work
together for very long baseline interferometry (VLBI). In addition to providing unique
astronomical data for pulsar and Fast Radio Burst (FRB) investigations, the GBO
CHIME dataset (covering 400-800 MHz) provides a detailed, continuously monitored
view of this portion of the electromagnetic spectrum for investigations of Radio
Frequency Interference (RFI), which includes cell phone tower signals, emergency
services signals, and HDTV signals to name just a few. With almost two years of
continuous data, these RFI observations will provide the data to search for persistent
signals, and any observed changes over the period. Data analysis will include the
identification of trends in spectrum use (daily, weekly, seasonally) and the classification
of sources (local vs non-local) of received transmissions. The student may also assist
with preparations of the dataset for use in the Dynamic Radio Interference Finding Tool
(DRIFT).

Project Purpose: Data analysis of over two years of RFI data from the CHIME
outrigger antenna that covers 400-800 MHz.

Student’s Role: The student will work with Daniel Bautista (RFI Data Analyst) to
identify trends in spectrum use (daily, weekly, seasonally) and the classification of
sources (local vs non-local) of received transmissions. The student may also assist with
preparations of the CHIME dataset for use in the Dynamic Radio Interference Finding
Tool (DRIFT)



Preferred Skills/Background: Python programming, interest or experience in Radio
Frequency Interference (RFI) and its impacts on astronomical data.



