
T. Mazeh:  Astrobiology, Dec. 2011, 

Weizmann Institute 
1 

Tsevi Mazeh 

Dec 2011 

School of Physics and Astronomy, Tel Aviv University 



T. Mazeh:  Astrobiology, Dec. 2011, 

Weizmann Institute 
2 

•Giant planets far away 

•Circular orbits 

•Planetary orbits aligned with the Solar spin 

In the solar system: 
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Core accretion paradigm 
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Hot Cool 
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 זמן

 מהירות התרחקות
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Neptune 

Jupiter 

Earth 

Extra-solar planets: 
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Hot Cool 

 ההפתעה הגדולה
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Planets discovered by RV Close-in 

giant planets 
•Giant planets far away 

•Circular orbits 

•Orbits aligned with Solar spin 
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 נדידה
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HD80606 
(Naef et al. 2001) 

e=0.93 
P=112 days 
msini=4MJup 
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•Giant planets far away 

•Circular orbits 

•Orbits aligned with Solar spin 



Transits 
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The inclination (i) must be 

very close to 90° P
R R

a
transit

p
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 1627הלוחות הרודולפיניים   

 (1571-1630) יוהאן קפלר 

November 7, 1631  

Pierre Gassendi   צפה במעבר של כוכב חמה 

 בדיוק לפי החישובים של קפלר

 של כוכב חמה על פני השמש transitניבוי של מעבר 

 יום או יומיים -+/   1631בנובמבר  7



כוכבי לכת מחוץ למערכת השמש    : ה"צבי מזא

 ב"ידידי האוניברסיטה חנוכה תשע
20 

Next Step - A Transiting Planet 
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HD 209458 
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Mazeh et al., 2000 

daysP

MiSinM

orbit 524.3

68.0)(




JupPlanet



HD 209458 
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Phase consistent with 

the radial velocities 

Charbonneau, Brown, Latham & Mayor 2000  

Henry, Marcy, Butler & Vogt 2000 

 

Depth: ~1.5% 

Duration: ~2.5 hours 



HD209458 
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Brown, Charbonneau, Gilliland, Noyes & Burrows, 2001,  

1.07.86

06.035.1

 



i

RR
JupPlanet

3cm g 35.0 

HST photometry 
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Orbit of planet 

Spin-orbit relative inclination 

Stellar Spin-Planetary orbit relative inclination 
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The Rossiter-McLaughlin effect 

Gaudi & Winn 2007: 

rotation

planet
V

R

r
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CoRoT-1b The R-M effect 
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Winn et al. 2009 

HAT-P-7: 

deg4.95.182 
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e=0 

•Giant planets far away 

•Circular orbits 

•Orbits aligned with Solar spin 
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CoRoT 

Spitzer 
HST 

Kepler   תצפיות

 מהחלל
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 A French CNES mission with European partners & Brazil 

 27cm telescope with polar orbit 

 Launched on 12 / 27 / 2006 

 

 

The CoRoT mission 
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Aquila eye Monoceros eye 
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 A French CNES mission with European partners & Brazil 

        [+ S. Aigrain, T. Mazeh, A. Shporer] 

 27cm telescope with polar orbit 

 Joint stellar seismology & exoplanets transits mission 

 Launched on 12 / 27 / 2006 

 

 

 5 fields of 4 square degrees observed, including two for ~150 days at 

~mid-term of the mission. 

 ~30,000 dwarf stars observed between 11 < Vmag < 16 

 Photometric data is gathered in a « mask » of pixels 

The CoRoT Satellite 
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CoRoT-7b 

P=20.4 hours 
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 First detected by alarm mode 

 153 transits,  

all ~ seen when superimposed  

Short period : P= 0.8536 days  

>> transit depth : F/F = 0.035%=350 ppm  

compatible with Rpl = 1.8R 

CoRoT-7b: first super –earth transiting planet 

earthMM 5

d=150pc 
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CoRoT-7b  



 40 השמש למערכת מחוץ לכת כוכבי :ה"מזא צבי

CoRoT-7b  



 41 השמש למערכת מחוץ לכת כוכבי :ה"מזא צבי

CoRoT-7b  סינכרוניזציה 
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The Kepler mission 

 A NASA mission 

 95 cm telescope with earth-trailing orbit 

 Launched on 07 / 03 / 2009 

 

 



Composition of Kepler-10b 







827 Single Planet Systems Detected 

Planets smaller than Neptune are more common 

Candidates from the first 120 days of Kepler data 



408 candidates in 170 multiple systems 

Large planets stir things up, disrupt the flatness. 

Systems of small planets have more sedate histories 

 

Hot Jupiters are rare in flat systems 



A way to distinguish rocky planets from water worlds 

Many systems show gravitational interactions 

(transit time variations), which can be used to  

constrain planet masses and bulk densities. 

 

408 candidates in 170 multiple systems 
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 b22-קפלר

 הישיב האיזור

Kepler-22 b 
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Kepler-20e 
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Fomalhaut 
 (אלפא בדג דרומי) הלויתןפי 

תמונה ראשונה של כוכב לכת מחוץ למערכת  

 השמש  

 שנות אור   25

יחידות   115

 אסטרונומיות



כוכבי לכת מחוץ למערכת השמש    : ה"צבי מזא

 ב"ידידי האוניברסיטה חנוכה תשע
56 

TPF Darwin 


