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Five main scientific campaigns for Unistellar citizen scientists
Exoplanet Transits

Planet Timing & 
Confirmation

Created by 
citizen astronomer 
John W. Pickering

Planetary Defense
Orbits & Shapes of 

Near-Earth Asteroids

Asteroid Occultations
Shapes of Asteroids

Asteroid "1999AP10"

Cometary Activity Transient Events      "Cosmic Cataclysms"
Brightness & Evolution  

of Comets
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SCIENTIFIC PARTNERSHIPS

Charles University 7
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Unistellar Network aims to provide the fastest ground-based 
photometric follow-up of bright optical transients
Goals of the Cosmic Cataclysms campaign: 

• Routinely obtain photometry on new transients <1 hour after their identification 
(within 5 minutes in best cases) 

• Provide coordinated long-term and high cadence monitoring of the most 
interesting science cases (e.g., multiple measurements per day over months) 

• Guide new science and discoveries in the era of Vera Rubin/LSST (2024+)

Timeline 
• Started beta testing in June 2022  (Unistellar Network was formed in 2020) 
• Full operations with automatic alerts and data processing since February 2023 
• Added Astro-COLIBRI app notifications in August 2023
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's Enhanced Vision Telescope

"eVscope" Specs

• 11.2 cm aperture 
• CMOS RGB sensor, 400–900 nm 
• Alt-Az mount 
• Controlled from mobile app (iOS, Android) 
• Autonomous field detection 
• Portable (10 hr battery, 15.4 lbs incl. tripod) 
• On-board computer 
• Cameras by model:

Images uploaded to Unistellar cloud storage via WiFi 

eVscope 1 / eQuinox 1 
37' x 28' FOV; 1.72 "/pix 

Sony IMX224

eVscope 2 / eQuinox 2 
45' x 34' FOV; 1.33 "/pix 

Sony IMX347
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"Come for the Enhanced Vision, Stay for the Science"
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The Unistellar Network of telescopes is >10,000 strong and growing!

>500 people observed for  
science campaigns 

>1,200 following transients 

>1,700 in Slack workspace
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Making it easy to become a citizen astronomer
Target information is on Unistellar’s website, 
Slack, and Astro-COLIBRI app

Images are uploaded via 
app+WiFi to Unistellar cloud 

storage & the SETI cloud 
pipeline posts a result within 

~24 hours

Astro-COLIBRI 
app

Unistellar Slack
Observations are conducted with a 

dedicated app component & a "one-tap" 
deeplink

Unistellar app
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Unistellar Alerts System select targets automatically every "night"

• V < 16.8 mag
• SN prob > 30%
• No bright sources within 8"

1. Fetch target candidates from survey 
telescopes + brokers every ~1 minute

2. Filter targets to find those 
appropriate for eVscopes

3. Alert Unistellar observers: 
Web, Slack, Astro-COLIBRI app

4. Collect data!

From ID to observer  
in ~2 minutes

alerts.unistellaroptics.com
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Alerts System now testing GW, GRB, Neutrino sources

• Favor nearby, BNS sources
• Known galaxies

1. Fetch target candidates from 
Kilonova Catcher every ~1 minute

3. Alert Unistellar observers: 
Web, Slack, Astro-COLIBRI app

From ID to observer  
in ~2 minutes

alerts.unistellaroptics.com

2. Filter targets to find those 
appropriate for eVscopes. 
Prioritize search fields.

+ new interactive 
interface for users 
to report fields 
they've observed?

Work by Amaury Perrocheau

4. Collect data!
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Unistellar Network Results: Type II supernova SN 2023ixf from start to finish

502 V-band magnitudes since 16 May

Colors = Unistellar data
Gray = ZTF

• Earliest detection was 4.8 hr after absolute earliest 
known and 16.2 hr before discovery

• Averaged 3.3 hr sampling rate

Sgro et al. 2023

Fit for peak time (± 1 hr) and magnitude

First 35 days of Unistellar data
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Unistellar Network Results: Watching for nova T CrB's next eruption

• Recurrent nova with ~80 yr period

• May be brightest nova in living memory 
(peak V~2.0)

• Predictions for the next eruption date 
include 2024.4 ± 0.3 (Schaefer 2023) 
and as early as 2024.1 (Maslennikova 
et al. 2023)

• We plan to regularly monitor variability 
and then catch the start of the eruption

• 164 observations since 14 July

Target recommended to us by Unistellar citizen scientist and professional astronomer 
Stephen Lawrence (Hofstra U.)
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Mostly behind 
Sun until mid-Dec



Unistellar Network Results: Cataclysmic Variable V6598 Sgr monitoring

Colors = Unistellar data
Gray = ZTF

AAVSO database
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Unistellar Network Results: SN 2023wrk rise
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ALeRCE reported it at 16.9 
mag -- 0.1 mag below our 
cutoff  -- so we added this 
target manually 



Unistellar Network for Rapid Photometric Follow-up of Transients
▪ Real-time alerts (~2 minutes) for ZTF (& next LSST)

▪ Website, Slack, Astro-COLIBRI
▪ alerts.unistellaroptics.com

▪ 1,630 transient observations in 2023 from 180 citizen scientist 
observers worldwide

▪ Automatic results processed within 24 hours of data upload 
(~10–20 minutes per data set)

▪ Light curves for SN 2023ixf, 2023wrk, novae T CrB and 
V6598 Sgr, and 46 other transient candidates

▪ Coming soon:
▪ More alert sources: GW, gamma-rays, neutrinos
▪ Photometry (incl. multi-color) into public databases
▪ YOUR IDEA HERE!

tesposito@seti.org
Tom Esposito

SN 2023ixf from 
eVscopes
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