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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

Speed (m/s)
o

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

Image: NASA



Transit factories!



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

NGTS-4b

K dwarf star

3/4 size of sun
Orbit is 1.33 days
0.06 Jupiter masses
20 Earth masses

NGTS-1b

M dwarf star

Half mass and size of sun
Orbit is 2.3 days

0.8 Jupiter masses

1.33 Jupiter radii
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Finding planets by hand.....

Sp Type Tetr K] M1 [M] R1[Re] p1lpol lumclass v T J V-K J-H Hra [Imas] Hdec Imas] DilV

AOV / K5Il - 15.52 12.70 3.59 0.64 29.849.6 44.749.6 0.001
Field: NG0532-3633 Camera: 809 Campaign: 2016,2016S,2016S2,2016S3 Tag: CYCLE1706 a: 05:30:51.4 &:-36:37:51.71
Date range: 20160807 08:35:46--20170429 00:09:47 Njmg: 207538 a: 82.7142738678 &:-36.6310319339
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Planet Hunters NGTS

Discover hidden worlds with the

Next-Generation Transit Survey

Learn more

Launched 19 Oct 2021 ZOONIVERSE




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.

~

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

/

/I'd always had an interest in space, so | decided to give somﬁ

space-related projects a try. | went in with low expectations,
Citizen science is perfect for me because | can just wanting to help out in some small way. Since then, | have
do something meaningful and something I'm discovered or co-discovered planets around distant stars,
passionate about. | can do it however | feel. | supernovae, galaxies lighting up dust clouds in vibrant colours,
can work 15 min/month or 20 hrs/ day and over 100 substellar objects called Brown Dwarfs; all from
depending on my mood. the comfort of my own home. There's a certain allure to being
Citizen science allows me to be vulnerable and the first human to see an object in space.
at the same time it encourages me to learn. K /

ZOONIVERSE



Workflow

Flux
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TASK TUTORIAL

Exoplanet Transit Search
Look at folded light curve. What do you see?
(Select all that apply)

A U-shaped or box-shaped dip in the middle

A V-shaped dip in the middle

No significant dip in the middle

Stellar variability

A large data gap near the middle

NEED SOME HELP WITH THIS TASK?
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TASK TUTORIAL

Exoplanet Transit Search
Look at folded light curve. What do you see?
(Select all that apply)

A U-shaped or box-shaped dip in the middle

A V-shaped dip in the middle

No significant dip in the middle

Stellar variability

A large data gap near the middle

NEED SOME HELP WITH THIS TASK?
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TASK TUTORIAL

Exoplanet Transit Search
Look at folded light curve. What do you see?

(Select all that apply)

A U-shaped or box-shaped dip in the middle

A V-shaped dip in the middle

No significant dip in the middle

Stellar variability

A large data gap near the middle

NEED SOME HELP WITH THIS TASK?



Exoplanet Transit Search

Workflow

Exoplanet Transit Search
Look at folded light curve. What do you see?
(Select all that apply)

A U-shaped or box-shaped dip in the middle

AV-shaped dip in the middle

—-0.06 -0.04 -0.02 0.00 0.02

Primary Phase NEED SOME HELP WITH THIS TASK?

© You should sign in!
Done & Talk

TUTORIAL

Secondary Eclipse Check Odd Even Transit Check

Look at the middle of the folded light curve. What Compare the odd (green points ) and even
do you see? There is: (Choose the best category ¥ (magenta points) transits. Do the transits have
that applies) = similar depths?

.

A secondary eclipse
No secondary eclipse

A large data gap NEED SOME HELP WITH THIS TASK?

NEED SOME HELP WITH THIS TASK? ‘ Back Done & Talk

T - - Done & Talk
0.4 0.5 0.6 . X ) -0.08 -0.06 -0.04 -0.02 0.00 0.02

Secondary Phase Primary Phase

© You should sign in! © You should sign int

Secondary Eclipse Check Odd Even Transit Check




Exoplanet Transit Search

Workflow |

Exoplanet Transit Search

Look at folded light curve. What do you see?
(Select all that apply)

A U-shaped or box-shaped dip in the middle

AV-shaped dip in the middle

No significant dip in the middle
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Oct-18-2021 14,518 5,713

Launch Date Registered Volunteers Classifications Yesterday

Live Workflows 2,626,380 classifications
87.9% classifications by 8559 people

Exoplanet Transit Search Odd Even Transit Check Secondary Eclipse Check 85,000 stars
Median per user 40

Retirement limit: 20 Retirement limit: 15 Retirement limit: 15
. . ) Mean per user 268
Images retired: 199,566 / 244,234 Images retired: 26,584 / 26,584 Images retired: 26,584 / 26,584
ETC* 109 days ETC* O days ETC* O days 7 4% success for known planets

82% Complete 100% Complete

100% Complete

*Estimated time to completion is based on the classification rate for the past 14 days and may be incorrect due to the way we currently report the data, or unavailable for
some workflows.



TIC135251751

What did we find?

105,534 to 5 candidates!
All hot Jupiters

Periods 1.7 -9.9 days
Variety of host stars

832 nm

562 nm

M dwarf (0.33 M_,,) — lowest mass M dwarf to host a giant planet if confirmed
F1+F4 binary + Hot Jupiter (~3 M, )— S-type system?
K/M dwarf+9 M

Jup (Max mass)
K dwarf + Hot Jupiter
G dwarf+ Hot Jupiter

O’Brien et al., 2024

angular separation (arcsec)




Search the realm beyond Neptune
for new brown dwarfs and planets.

Backyard Worlds

Very different workflow
Identify moving objects
Blinking images

Very active community

Citizen scientists leading science! Objects of Inti_rest




Discovery of the Remarkably Red L/T Transition Object VHS J183135.58-551355.9
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* 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...)
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