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Exoplanets!

First exoplanet announced in 1995: 51 Peg b

Found via RV measurements 

 It was the size of Jupiter

 It has a mass of half that of Jupiter

 It has an orbit of ~4 days

Over 5,500 known now ~4000 found via transit method



Transits

Image: NASA
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Next Generation 
Transit Survey

• 12 20cm telescopes

• Located at Paranal in the Atacama desert, Chile

• Observe in the optical with similar precision to TESS

• Looking for Neptune sized planets around cool stars

• Found over 30 planets so far, and contributed to ~40 others

• Over 100 publications: eclipsing binaries, BDs, flares, clusters, dippers

• Consortium: Geneva, Leicester, Warwick, Cambridge, Belfast, DLR Berlin

• Contact Peter Wheatley P.J.Wheatley@warwick.ac.uk





Next Generation Transit Survey

Images: Mark Garlick

NGTS-1b
M dwarf star
Half mass and size of sun
Orbit is 2.3 days
0.8 Jupiter masses
1.33 Jupiter radii

NGTS-4b
K dwarf star
3/4 size of sun
Orbit is 1.33 days
0.06 Jupiter masses
20 Earth masses



Finding planets by hand…..

OPIS pages: 
• Periodograms
• Zoom of eclipse
• Lightcuves
• Phase folded on candidate periods
• Centroiding

Odd even transits



Planet Hunters NGTS

Launched 19 Oct 2021



Citizen Science
To satisfy my scientific curiosity! 

Citizen science gives me the opportunity 
to be involved in science without having to 
put other parts of my life on hold.

I have always wanted to do scientific 
research but earning a living was always 
the top priority. With citizen science I can 
contribute to scientific research without 
neglecting my career

Citizen science is perfect for me because I can 
do something meaningful and something I'm 
passionate about. I can do it however I feel. I 
can work 15 min/month or 20 hrs/ day 
depending on my mood.
Citizen science allows me to be vulnerable and 
at the same time it encourages me to learn.

I'd always had an interest in space, so I decided to give some 
space-related projects a try. I went in with low expectations, 
just wanting to help out in some small way. Since then, I have 
discovered or co-discovered planets around distant stars, 
supernovae, galaxies lighting up dust clouds in vibrant colours, 
and over 100 substellar objects called Brown Dwarfs; all from 
the comfort of my own home. There's a certain allure to being 
the first human to see an object in space.



Workflow







Workflow
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Citizen Science (or could you find a planet?)

2,626,380 classifications

87.9% classifications by 8559 people

85,000 stars

Median per user 40

Mean per user 268

74% success for known planets



What did we find?

105,534  to  5 candidates!
All hot Jupiters
Periods 1.7 -9.9 days
Variety of host stars

M dwarf  (0.33 Msun) – lowest mass M dwarf to host a giant planet if confirmed

F1+F4 binary + Hot Jupiter (~3 MJup)– S-type system? 

K/M dwarf+9 MJup  (max mass)

K dwarf + Hot Jupiter

G dwarf+ Hot Jupiter

O’Brien et al., 2024



Backyard Worlds

• Very different workflow

• Identify moving objects 

• Blinking images

• Very active community

• Citizen scientists leading science!





34 papers (23 refereed+11 Research notes)
Over 400 published BDs
Publications led by grad students -- 2
Publications led by undergrads -- 9
Publications led by high school students -- 2
Publications led by citizen scientists -- 7



Any questions???



NGTS: Next-generation transit survey
How to get involved?

• Twelve telescopes at ESO Paranal
• Optimized for exoplanet transits

• Same precision as TESS

• Science
• Long-period transiting planets

• Young planets

• Photometric support for VLT, JWST etc

• Anything else you are interested in! 
(brown dwarfs, binaries, white dwarfs, 
stellar flares, supernovae…)

Contact Peter Wheatley
P.J.Wheatley@warwick.ac.uk
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