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Mass versus radius: planets on the left, host stars on the right




Step 1: model the transit light curve

Fit a simple geometrical
model to the data

| use the JKTEBOP code

Light curve of WASP-2
(Southworth et al. 2009)



Step 1: model the transit light curve

Fit a simple geometrical
model to the data

| use the JKTEBOP code

Derived parameters:

Light curve of WASP-2
(Southworth et al. 2009)

P orbital period

k = n,/ra  ratio of planet to star radius
ra = Ra/a fractional radius of star

i inclination of the orbit



Step 2: physical properties

o Light curve: Py ra ki
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Step 2: physical properties

Light curve: Py, ra ki
Radial velocities:
— stellar velocity amplitude Ka
— orbital eccentricity e
Spectral synthesis:  stellar T.g and [%]

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



Homogeneous studies of transiting planets

e Light curve fit: JKTEBOP
— Limb darkening (five laws)

Contaminating light

Orbital eccentricity

Numerical integration (for long exposure times)

Statistical errors (Monte Carlo)

Correlated noise in the photometry (residual permutation)
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Homogeneous studies of transiting planets

e Light curve fit: JKTEBOP
— Limb darkening (five laws)
— Contaminating light

Orbital eccentricity

— Numerical integration (for long exposure times)

— Statistical errors (Monte Carlo)

— Correlated noise in the photometry (residual permutation)

Physical properties from extra constraint:
— try five different theoretical models
— also try eclipsing binary relations

Now done 60 transiting systems
Southworth (2008, 2009, 2010, 2011)
TEPCat: http://www.astro.keele.ac.uk/~jkt/tepcat/



TEPCat — homogeneous studies

he Eclipsing Binar. EPCat: Homogen... || B john Southworth's ) Transiting extrasol.
= html 3

TEPCat: Homogeneous studies physical properties without errorbars

for the systems studie
etal abundance, refle:

Stellar properties | Planetary properties ‘

Mass |Radius log(g) |Density |Semimajor| Mass |Radius|Gravity|Density| Equil |Safronov.
System  (Msun) |(Rsun) | (cgs) | (psun) | axis (AU) (Mjup) (Rjup) | (m/s2) | (pjup) temp(K) number Reference

1.131

http://www.astro.keele.ac.uk/~jkt/tepcat/




TEPCat — all transiting planets

Oper2 || he Eclipsing Binar... | B TEPCat: Physical p... x | B John Southworth's .. | @ Transiting extrasol.

2 @ file:/focalhostihome jktwwwitepcat/alplanets-noerr.html B

TEPCat: Physical properties of transiting planets without errorbars

r i I
ssembled from mutiple ) are not guaranteed to

Stellar properties Planetary properties
Orbital | Eccen- | Semimjr | Teff | [Fe/H] | Mass |Radius|log(g) |Density| Mass |Radius|Gravity|Density| Equil |Discovery Main recent

System period | tricity |axis (AU)| (K) | (dex) |(Msun)|(Rsun)| (cgs) | (psun) |(Mjup) | (Rjup) | (m/s2) | (pjup) |temp |reference reference
3 6| +0.31 | 0.905 3 13 11 1 5

1.50

http://www.astro.keele.ac.uk/~jkt/tepcat/




TEPCat — observable quantities

) TEPCat: Basic obs B John Southworth's £ Transiting extrasol.
- 2 [ html 3

TEPCat: Basic observable properties of transiting planets

position (J2000), V magnitude, latest orbital ephemerides, and th

s basic observable quantitie >wn (published) transitir i
ith a "TEP only approximate as it v vith wavelength.

jepth. Transiting planet depth

always clearly state ). The most c¢ o ID(UTC), but BID(UTC), H
UTC and s. A explanation of this was given

Transit | Transit Ephemeris
Type| ascension |Declination |V mag|length (d) | depth |  Time of mid-transit Orbital period (d) |reference

TEP |08 52 36.13 0734 [0.045 %
TEP (06 4819.17
TEP 50

BD |192813.27|+

http://www.astro.keele.ac.uk/~jkt/tepcat/




TEPCat — Rossiter-McLaughlin

WP Opera || 5 The Eclipsing Binar... » | B TEPCat: Rossiter-M. B John Southworth's G Transiting extrasol.

- ) ®/ file;/flocalhost/home/jktpwwwitepcat/rossiter html B ]

TEPCat: Rossiter-McLaughlin effect observations of transiting planets

ssiter-McLaughiin effects measured for k iblished) transiting extrasolar planets, This effect is normally observed spectroscopically (usually via radial ve
btained photc al analys sing even

ve multiple measurements, often resulting from the same data. In these cases the most recent is normally the m

effect was originally predicted by Holt (1893) and observed (but not definitively) In the eclipsing binary star systems 6Librae anc

y described and clearly demonstrated by 1) for BLyrae and for BPersel, The designation "Rossiter-McLaughlin effect" arose from the latter t

A (degrees) [Reference
77 £ 11 F

http://www.astro.keele.ac.uk/~jkt/tepcat/




