Operational Data Sharing (ODS) Framework

A coexistence strategy for radio observatories in the broadband era
Bang D. Nhan?, Chris De Preel, Matt Iverson?, Daniel Dueri?, Anthony Beasley?, Brian Schepis?

!National Radio Astronomy Observatory - Electromagnetic Spectrum Management, Charlottesville, VA

GREEN BANK

’Space Exploration Technologies Corporation (SpaceX), Hawthorne, CA OBSERVATORY

Possible Avoidance Schemes

1. Zone avoidance [1,2,3]

» Adaptive beam placement

* When not close to telescope
boresight

2. Boresight avoidance [5]

* Momentarily disabling
downlink when close to o
telescope boresight f£ A

3. Frequency Multiplexing Gand Name

Freq (GHz) 10.7-10.95 | 10.95-11.2 | 11.2-11.45 | 11.45-11.7 | 11.7-11.95 | 11.95-12.2 | 12.2-12.45 | 12.45-12.7

o Downlink Only in bands nOt RA Telescopes In-use Available

LEO No downlink Downlink
RA Telescopes Available In-use

b e i n g u S e d LEO Downlink No downlink

Introduction

National Radio Quiet Zone (NRQZ)

Established by

- FCC Docket No. 11745
Stiar Grdve (November 19, 1958)
Radio Station. - INnterdepartment Radio
' Advisory Committee (IRAC)
VIRGINIA i in Document 3867/2
(March 26, 1958)
At ot . - NRQZ ~ 13,000 sg-mile

~ 34,000 sg-km

National Radio Dynamic Zones (NRDZ)

Precursor Tests with SpaceX

Boresight Avoidance tests:

Scheduled GBT observation at a fixed sky
pointing, with and without Starlink’s onboard
boresight avoidance tasking activated within a
coordinated boresight angular separation cutoft
(0.5° for these tests, Oct 2023 & Feb 2024) [5]

Sample of Satellite Passes, 2024-10-25 Experiment
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data
Successful Operation - Returns array of JSON objects with these attributes: 0.8 108 10 10s L LLb a8 Ll
Attribute Type Format Example Description Vv [ G H Z ]
Identifier of the observatory/instrument. In the example ' D' indicates VLA D' configuration.
site_1d string vla D The possible 'site_id's for the VLA are: vla A vla A-to-D, vla D, vla D-to-C, vla C, vla C-
to-B, vla B, vla B-to-BnA, vla BoA vla BnA-to-A.
site lat_deg number decimal degrees +/- DD.D 3407874917 the latitude of the observatory/instrument C t & F t D I t
site lon deg number decimal-degrees +/- DDD D -107.6177275 the longitude of the observatory/instrument u r re n u u re eve o p m e n
site el m number decimal-meters 2124 the elevation of the observatory/instrument .. .
src_id string 71056+7011 identifier of source/target observed during time interval ® CO N d u Ct N |t I1d I au to NOMOUuUS SySte m te St' N g
src_1s pulsar bool boolean false true = src 15 a pulsar, false = src is not a pulsar
corr_integ time sec number 3 correlator integration time in seconds (if 'src_i1s pulsar bool'=false) b etwe e n S p a C eX a n d V L A & G BT (S u m m e r 2 O 2 4)
W V, . = src_ra 2000 deg number decimal-degrees 70.88181332016666 right ascension of the source/target
est Vir gl nia src_dec_j2000_deg number decimal degrees 34.685184469444444 declination of the source target Continue co | | 3 b oratin g Wi t h S pa ceX & ot h er
src_radius number decimal-degrees 0.0034 radms of beam around the soorce/target
Alamo Navajo src_start utc string date-time 2023-08-16T15:23:47. 000541 start time of this observing interval 1
Indian Reserve{tion src_end uic string date-time 2023-08-16T15:26:16.000723 end time of this observing interval Sate I I Ite O p e rato rS
slew sec number 130.8 the time taken for the array to reach the source (counted from 'src_start utc’) 2
trk rate dec deg per sec [number decimal-degrees per second 0 declination tracking rate of src (if not sideral) Eve nt u a I Iy d eve I O p I nto a C I O Se d - I O O p SySte m fo r
trk rate ra deg per sec [number decimal-degrees per second 0 right ascension tracking rate of src (if not sideral) . . . . .
freq_lower_hz number decimal-Hz 26000000000 lower limit frequency used during this interval mutual avoidance ( POSSI b Iy includin g d Ynamica I
freq upper_hz number decimal-Hz 40000000000 upper limit frequency used during this interval . . .
zotes sting inAdy True motes that add context o the dta scheduling to avoid crowded sky regions for obs)
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