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Extra-solar systems?
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The solar system is not unique
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TransitsTransits
Face on 

Edge on 
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TransitsTransits
What can we learn 

from the transit 
shape?

•Planet mass

•Planetary atmosphere

•Planet radius
•Stellar radius

•Moons
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HD 209458HD 209458
Mazeh et al., 2000
Shay Zucker (Tel Aviv)

Charbonneau, Brown, Latham & Mayor 2000 

Henry, Marcy, Butler & Vogt 2000

Discovered through the 
Doppler shift variation of its 
parent star.
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HD 209458HD 209458

210−≈ Error Relative

The discovery was made with ground based observations
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Measure the magnitude of 
many stars over and over again.

Try to find a star exhibiting 
periodic transits.
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What causes the large errors in ground based photometry?

THE ATMOSPHERE

Local atmospheric conditions

Clouds & dust

Variations in airmass

Let’s try to correct these systematic 
effects…
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Idea No. 1: Let’s plot the luminosity vs. the airmass
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Idea No. 2: Let’s plot vs. a better parameter 

Not a very good idea…
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Idea No. 2a: Let’s plot vs. the optimal parameter!
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Previous chart

New chart
Idea No. 3: Let’s do that again!
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What are we doing here?
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How do we do it?
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??’’systematicssystematics‘‘What kind of What kind of 

• Colour-dependent atmospheric extinction
• ci – colour,  aj – airmass

• Contaminating light (moon, earth)

• Position-dependent CCD response

• Unknown effects
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What effects do we 
actually find?

OGLE data
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What effects do we 
actually find?

OGLE data
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What effects do we 
actually find?

STARE data
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How much noise do we 
actually remove?

OGLE data
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OGLE-TR-132, Before…

… and after

Phase

Phase

OGLE data
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New Candidates from the OGLE survey
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What do we do next?


