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• 1995: first extrasolar planet: 51Peg

– Mayor & Queloz (1995)

• 1999: First transiting one: HD209458

– Charbonneau et al. (2000)

– Henry et al. (2000)

• 2002: First planet discovered from
its transits: OGLE-TR-56

– Konacki et al. (2003)

• Current census: ∼1800 planets

Charbonneau et al.

Henry et al.

OGLE-TR-56
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Transiting planets – current status

• Roughly 1100 known

• Dedicated ground-based transiting
planet surveys:

– SuperWASP: 85 published

– HAT: 46 published

– XO: 5 published

– TrES: 5 published

– HAT-South: 5 published

– KELT: 4 published

• Dedicated space-based surveys:

– CoRoT: 24 published

– Kepler: ∼900 . . .

WASP-South installation (South Africa)
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Light curve gives: Porb orbital period
rA = RA/a fractional radius of star
k = rb/rA ratio of planet to star radius
i inclination of the orbit
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Getting the physical properties

• Light curve: Porb rA k i

• Radial velocities:

– stellar velocity amplitude KA

– orbital eccentricity e

– can’t observe the velocity amplitude of the planet, Kb

• Spectral synthesis: stellar Teff and
[

Fe
H

]

• Interpolate in stellar models:

– find best-fitting mass for the star

– find most likely age for the system

• Get planet mass and radius

⇒ surface gravity ⇒ atmosphere studies

⇒ density ⇒ composition and core size

⇒ composition and core size ⇒ formation scenario
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DEFOCUSSED PHOTOMETRY

• Look at a bright star with a large telescope:

– long exposure times: 120 s maximum

– defocus PSF to cover thousands of pixels

• Advantages:

– large PSF ⇒ low flatfielding noise

– long exposure times ⇒ less time lost to
CCD readout

– less CCD readout ⇒ more photons,
less scintillation

• Disadvantages:

– lower time resolution ⇒ 120 s is good
enough for planets

– higher background ⇒ not important
for bright stars

Focussed PSF for WASP-5

Defocussed PSF for WASP-5



WASP-50 with the NTT

– NTT/EFOSC2

– Scatters 0.22
and 0.26 mmag

– Tregloan-Reed
& Southworth

(2013MNRAS.431..966T)
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Example: WASP-2

Discovery light curve
(Collier Cameron et al. 2007)

σ = 10mmag

Charbonneau et al. (2007)
σ = 1.9mmag

Defocussed-photometry light curve
(Southworth et al. 2009)

σ = 0.46mmag
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• WASP-6

– 2 transits show clear evidence of
starspot occultations

– Jeremy Tregloan-Reed has written
code (prism and gemc) to model
transits with starspots

– Result: orbital obliquity
λ = 6.4± 2.3 degrees

– Currently thesis chapter,
will become a paper
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MiNDSTEp transit project: work in progress

• WASP-6

– Starspots in 2 transits

– Jeremy is writing the paper

• WASP-67

– Partial eclipse, Kepler target

– Luigi is leading this work

• Qatar-2

– Got 6 transits, want 9

– Toby is leading this work

• WASP-45 and WASP-46

– 2 DFOSC transits for WASP-45

– 3 DFOSC transits for WASP-46

– One NTT transit for WASP-45

– Luigi is leading this work
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MiNDSTEp transit project: future plans

• WASP-103

– Very short period (0.92 days): tidal effects will be
important

– Will be VLT and Spitzer target

– 12 transits visible in 2014 season

• WASP-28, WASP-29, WASP-30

– WASP-30 is a 60MJup brown dwarf

– Have 2 + 2 + 2 transits

– Want one more each

• WASP-4 and WASP-5 revisited

– Well studied (73 and 55 ADS references)

– We published 2 + 4 transits

– We have 3 + 4 more transits

– Want 2 more each

• Partial data on WASP-22, WASP-42 and WASP-55




