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Detection and Characterization of 
Transiting Planets



Transit of Venus 
June 2004

Brown et al. 2001
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Filled symbols: Keck, Open symbols: Subaru

HD149026
R	 1.45 (0.1) Rsun
M	 1.3 (0.1) Msun
L	 2.7 (0.5) Lsun
d	 79 (7) pc
Teff	 6147 (50) K
Age	 2.0 (0.8) Gyr
Type	 G0 IV
V	 8.15
vsini	 6.0 (0.5) km/s
[Fe/H]	0.36 (0.05) dex
dec 	 +30

HD149026 b
P 	 2.8766 (0.001) d
e	 0.00 (fixed)
K 	 43.3 (1.2) m/s
Msini	 0.36 (0.03) Mjup



Orbital Phase

JD 2453504

JD 2453527

JD 2453530

1.005

1.000

0.995

0.990

1.005

1.000

0.995

0.990

1.005

1.000

0.995

0.990

Fl
ux

Three telescope average

0.92 0.94 0.980.96 0.00 0.040.02

Three millimagnitude transit depth!



Sat. 4:45 am
transit begins

Sat. 7:45 am
transit ends

HD 149026
(to scale)

HD 149026 b
(to scale)

Line of sight
to the Earth

HD 149026 b completes one
orbit in 2.8763 days. If we start
tracking the planet at Noon
on Friday, we find that it has
returned to its starting 
position by 9:01 am on Monday
morning.

The diameter of the orbit is
only six times the diameter of
the star. The diameter of the 
star is 19.6 times the diameter
of the planet.

HD 149026b
A Year in a Weekend!

Orbital path
(to scale) Planet location 

at Noon,
Fri. July 01, 2005

Orbital direction shown
counterclockwise

Planet location
Sun. 5:00 am

Planet location 
at 9:01 am,
Mon. July 04, 2005

(All times UT)

Viewed from above

    View from Earth
(scale reduced by 1/2)



R/Rjup  R/Rjup  Mcore
10.5 gm/cc     5.5 gm/cc
0.594	    0.662        89.3
0.681        0.745        74.5
0.769        0.818        60.0
0.866        0.905        

43.6	
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Rossiter-McLaughlin effect
velocities from June 25th, 2005
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Incredible follow-up 
observations are 

being 
made with Spitzer. 

These observations of 
HD 189733 come 
from Knutson et al. 

2007.



Interpretation of the result: Hottest and coldest spots 
are on the same side of the planet.



HAT-P-2b









CoRoT’s precision is turning out to be excellent...



Amateur astronomer Ron 
Bissinger observed the HD 
149026b transit from his 
backyard in Pleasanton as 
soon as the transit was 
announced



Folded photometry (taken over a baseline of several years) 
showed no indication of a transit.

Gl 436 was the first Neptune-mass planet discovered 
(Butler et al. 2004)









Gl 436 is made mostly of water. It 
migrated to its current location



There are strong indications (from radial velocity fitting) 
that the Gl 436 system contains multiple planets.



Weather forecast for Gl 436b (2 full orbits)

Western Hemisphere                               Eastern Hemisphere                               



Data taken last night by Tonny Vanmunster (Belgium)



Our simulations of planet formation are indicating that it’s very likely that Earth-
size planets are common on short-period orbits around low-mass stars. 

I predict that within a year, there will be an RV+photometric ground-based 
detection of a potentially habitable planet transiting an M dwarf.

Hydrodynamical simulation of 
the atmospheric flow on Gl 581



www.oklo.org


