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) IAU Center for the Protection of the Dark & Quiet Sky
from Satellite Constellation Interference (CPS)

®* Research the impact of satellite constellations

® Collect, produce & disseminate information

® Bring together different communities

®* ~500 members from 57 countries

® 4 Hubs including SatHub (Observations & Software)

® SatHub
O Software tools for observation planning,
predictions, and processing affected data
O Brightness modeling
O International observing network & campaigns
® Industry Hub
® Policy Hub
®* Community Engagement Hub
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Rubin Observatory Detector Response
(Tyson/UCDavis)
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IAU recommendation

First Gen Starlink
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# / Field of View (FOV) Endpoints

View page source

Field of View (FOV) Endpoints

The FOV API provides two main endpoints for checking satellite positions relative to a field of view
or horizon.

Satellite passes Through FOV

GET /satellite-passes/

Get satellites that pass through a specified field of view during a time period. The field of
view is defined by a center RA and Dec and a radius, both in degrees.

Either a start time or observation mid point time can be provided, but one must be specified.

Query Parameters: e latitude - (required) - Observer’s latitude in degrees

 longitude - (required) - Observer’s longitude in degrees

« elevation - (required) - Observer's elevation in meters

 site - (optional) - Site name (e.g. ‘greenwich’) - if provided, latitude,
longitude, and elevation can't be used; see astropy site names for a
list of valid site names
start_time_jd - (optional) - Julian Date for start of observation
window
mid_obs_time_jd - (optional) - Julian Date for middle of observation
window
duration - (required) - Duration to check in seconds
* ra - (required) - Right Ascension of FOV center in degrees
dec - (required) - Declination of FOV center in degrees
fov_radius - (required) - Radius of circular FOV in degrees
group_by - (optional) - How to group results (“satellite” or “time”).
Default is “time” for chronological order

Example Request

https://satchecker.cps.iau.org/fov/satellite-passes/?
latitude=33&longitude=-117&elevation=1008&start_time_jd=2460623.394780&duration=2
&ra=157.5&dec=20&fov_radius=3&group_by=satellite

Declination (°)

Michelle Dadighat (NOIRLab), Nayan Jangid (UIUC)

Satellite Passes in FOV (3.0°) at 2460602.364931
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Observation Time: 2460602.364931  Magnitudes - Min: 6.97, Avg: 6.97 Field Center - RA: 225.497°, Dec: -77.635°

Solar Phase Angles - COSMOS 886 DEB (9653): start 163.7°, end 163.3°, mean 163.5°, illuminated: Yes
ONEWEB-0594 (54660): start 158.0°, end 156.5°, mean 157.2°, illuminated: Yes
STARLINK-2055 (47358): start 147.7°, end 147.9°, mean 147.8°, illuminated: Yes
STARLINK-31095 (58683): start 148.3°, end 148.1°, mean 148.2°, illuminated: Yes

STARLINK-31928 (59897): start 147.0°, end 146.9°, mean 146.9°, illuminated: Yes
STARLINK-6375 (57342): start 148.4°, end 148.1°, mean 148.3°, illuminated: Yes
THORAD DELTA 1 DEB (8308): start 162.5°, end 162.7°, mean 162.7°, illuminated: Yes
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Interpolation Method Comparison
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Improved Orbit Covariance Interpolation

Gap between available data [min]

Jangid & Eggl (submitted)

SatChecker Field of View Prediction Service

Satellite Passes in FOV (3.0°) at 2460602.364931
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STARLINK-31095 (58683): start 148.3°, end 148.1°, mean 148.2°, illuminated: Yes

STARLINK-31928 (59897): start 147.0°, end 146.9°, mean 146.9°, illuminated: Yes

STARLINK-6375 (57342): start 148.4°, end 148.1°, mean 148.3°, illuminated: Yes
THORAD DELTA 1 DEB (8308): start 162.5°, end 162.7°, mean 162.7°, illuminated: Yes
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Satellite Brightness Modeling

BRDF (sr~1)

BRDF (sr~1)

Lab Bidirectional Reflectance Distribution Function
For Starlink satellites (v1)
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Old Model (Lab BRDFs) New Model (Lab BRDFs)

3Old Model (Best-Fit BRDFs) r3\lew Model (Best-Fit BRDFs) Diffuse Sphere Model

Calculated AB Magnitude
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Satellite Brightness Modeling

BRDF (sr~1)

BRDF (sr~1)

Lab Bidirectional Reflectance Distribution Function
For Starlink satellites (v1)
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The Satellite Constellation Observation Repository

A SatChecker

Search docs

# / APl Examples View page source Satellite Constellation Observation Repository

API Examples € Backlo Saas Page Satellite Details
Ephemeris API
. Here are a few examples of how to use the API: ACS 3
API Response Details NORAD ID: 59588 RCS Size: LARGE Launch Date: 2024-04-23
Eorcens Get all visible passes of STARLINK-1600 at a given location for the specified time range: ﬁgf’:&:;iﬂjﬁzﬁm Jaunch Oblect Type: PAYLOAD Decay Date: NA
Notes https:/satchecker.cps.iau.org/ephemeris/name-jdstep/?name=STARLINK-
1600&latitude=40.1106&longitude=-88.2073&elevation=2228&startjd=2460000.1&stopjd=24600
! 10.1&stepjd=0.5 Observation Summary
Satellite Information Number of Observations: 24463 Most Recent Observation: Oct. 5, 2024
TLE Data Access Get any passes (visible or not) of STARLINK-1600 at a given location for the specified time range: Average Magnitude: 5.34926 First Obsarvation: Sept. 1, 2024

https:/satchecker.cps.iau.org/ephemeris/name-jdstep/?name=STARLINK-
1600&latitude=40.1106&longitude=-88.2073&elevation=222&startjd=2460000.18&stopjd=24600

i y : _ Date added (UTC) Date observed (UTC) Mag  Filter Latitude (deg) Longitude (deg) Attitude (m) Obs. made Observer ORCID
Field of View (FOV) Endpoints 00.3&stepjd=0.1&min_altitude=-90
Nov.07,202401:19 PM  Oct. 05,2024 08:08 PM 3.2 CLEAR 52154 4.4909 8 cco 0000-0001-6659-9253
Nov.07,202401:19 PM  Oct. 05,2024 0B:08 PM 3.2 CLEAR 52154 4.4900 8 cco 0000-0001-6659-9253
Nov.07,202401:19 PM  Oct. 05,2024 0B:08 PM 3.2 CLEAR 52154 4.4900 8 cco 0000-0001-6659-9253
N
Range (km) Nov.07,202401:19 PM  Oct. 05,2024 08:08 PM 3.2 CLEAR 52154 4.4909 8 cco 0000-0001-6659-9253
278008
Nov.07,202401:19PM  Oct. 05,2024 08:08PM 328  CLEAR 52154 4.4909 8 cco 0000-0001-6659-9253
N - NE
g 3 Showing 110 5 of 24463 rows | 5 ~ | rows per page « . 2 3 4 5 4893
& Download observation data
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Satellite Brightness Modeling

OneWeb-0187 Observations
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Contact Information

IAU CPS Co-Director
Connie Walker

connie.walker@cps.iau.org

IAU CPS SatHub
sathub@cps.iau.org

IAU CPS Industry & Tech Hub
industry-tech@cps.iau.org

Interested in joining? See:
IAU CPS Website
cps.iau.org

IAU CPS Policy Hub
policy@cps.iau.org

IAU CPS Community Engagement Hub
community-engage@cps.iau.org



http://cps.iau.org
mailto:policy@cps.iau.org
mailto:community-engage@cps.iau.org
mailto:sathub@cps.iau.org
mailto:industry-tech@cps.iau.org
mailto:connie.walker@cps.iau.org

