
Observability of Planet Destruction: Fast 
Bangs or Slow Whimpers?

Massive planets have plenty of energy and 
gas to create observational signatures.

•Released gas observed (WASP 12)

•Luminosity increase not yet found

Orbital energies of the transiting planets, from current 
orbits (solid lines) and at the start of destruction 
(dashed). “Destruction” defined by whichever occurs first 
between Roche lobe overflow (RLOF) or collision with 
photosphere.
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Main Objective:

Build a model to simulate a planet+moon transit in front 

of the host star.

Method:

The model, developed in IDL, simulates the star as a 

bright disk (with the corresponding limb 
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Figure: Transit of a planet similar to Corot-2b 
with a Moon.bright disk (with the corresponding limb 

darkening), whereas the planet and the moon are opaque 

disks. In each step, the program calculates the position of 

the planet and the moon, and estimates the star 

luminosity. The result is the lightcurve. The influence of 

dark spots on the stellar surface are also considered in 

the model.

Expected Results:

We expect to determine whether these moons are 

detectable, and establish the detection limits.

with a Moon.

Figure: Lightcurve generated by the model.



Stable star, RMS 4.5mmag

Clear eclipsing binary

! Scuti? RMS 8mmag

Contact binary

Probable ! Scuti

Known WTTS

Above: e.g. variables from visual inspection, mag. vs. exposure 
number.  Vertical lines = discontinuities in the data. Insets: two 
interesting folded LCs.

The PTF Orion Planet-Search
Julian C. van Eyken,1,3 D. R. Ciardi,1,3 R. L. Akeson,1,3 C. A. Beichman,1,3 A. F. Boden,3 

K. von Braun,1,3 S. R. Kane,1,3 P. Plavchan,1,3 S. V. Ramírez,1,3 L. M. Rebull,2,3 
J. R. Stauffer,2,3 and the PTF collaboration.

1NExScI; 2Spitzer Science Center; 3Caltech

The PTF Orion project is part of the Palomar Transient Factory 
(PTF), a survey for astronomical transients being undertaken with a 

dedicated wide-field 12-CCD array installed on the Palomar 48" 
telescope. 

• 40 consecutive nights high-cadence data/yr for 3 years to

! Detect Jupiter-sized planets transiting young stars
! Study eclipsing binaries
! Characterise stellar activity/rotation
! Characterise new YSO’s

• First year complete:
! Single pointing toward 25 Ori, ~7-10 Myr old 
! ~70-90s cadence, R-band

PTF Orion Field

Known T-Tauris (Briceño et al. 2007)

~1% 
secondary

~4% primary 
eclipse

E.g. interesting LCs

M dwarf/K giant. LC not 
understood!

M0 dwarf with later 
secondary? Poss. 
brown dwarf?

P~0.680d

P~0.459d

The field





Fundamental Parameters of Exoplanet Hos4ng Stars 

Why? 
•  Forma4on & evolu4on of exoplanets are 

heavily influenced by the proper4es of their 
parent stars. 

•  Radia4on environment affects exoplanet  
surface temperature and weather (heat 
redistribu4on efficiency). 

•  Astrophysical proper4es of parent stars 
determine loca4on and extent of the system’s 
habitable zone. 

How? 
•  Linear Radii from Hipparcos distances and 

interferometrically measured angular diameters 
(using PTI and CHARA).  

Rlinear ~ D * θ 
•  Effec-ve Temperatures from angular diameters 

and bolometric flux, calculated from spectral 
energy distribu4on fiRng to literature 
photometry data. 

Teff ~ (Fbol / θ2)1/4 

•  Stellar Masses from literature log g es4mates 
and linear radii. 

log g ~ log (G * Mstar / R2linear) 

Kaspar von Braun (NExScI / Caltech), Tabetha S. Boyajian (Georgia State U.), Gerard T. van Belle (ESO), David R. 
Ciardi (NExScI / Caltech), Stephen R. Kane (NExScI / Caltech), et al.  

Status: published radii and temperatures of 9 exoplanet host stars (van Belle & von Braun 2009) based on PTI data. Paper on  
several much smaller KM‐dwarf planet hosts (CHARA data) later this year. 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WD0044-121

a pre-WD or PG1159 star, the CS of PN NGC 246

Abstract:Abstract: Efforts have been devoted to the researches on the 

evolution of planetary systems, which is of strong astrophysical

interests. One challenging question is whether planets could 

survive the final phase of stellar evolution. To explore this 

issue, we began a pilot survey for close substellar companions 

around nearby bright white dwarfs with the radial-velocity (RV) 

technique using FEROS at 2.2 m MPG/ESO telescope. From 

our survey, a RV variation with period of 4.1d and amplitude of 

~2km/s was detected in WD0044-121.We ruled out stellar 

rotation, pulsations or stellar winds as possible causes for this 

variation. We argued that it should be caused by a companion 

with Msini~9.37M
Jup

and a~0.05AU. This suggests that giant 

planets/brown dwarfs may survive the final evolutionary stages.

A Substellar companion around a hot pre-white dwarf WD 0044-121

W. Wang1,  J. Setiawan1, Th.Henning1,  K. Werner2, Th. Rauch2, S. Dreizler3, U. Seemann3

1) 1) Max-Planck-Insitute for Astronomy,  Heidelberg, Germany;   2) Institute for Astronomy and Astrophysics, Tubingen, Germany

3)  Institute for Astrophysics, Gottingen, Germany;    4) European Southern Observatory, Garching, Germany

Narrow absorption & emission lines    

observed in WD0044-121

Conclusions

1)1) First First close substellar

companion to a hot WD

2) e = 0.67, excited by Kozai

mechanism or mass loss

3) the host star was the most 

massive one

4) ‘oasis in the desert’ of 

close planets around stars 

with M>1.5Msun

Email:  wwang@mpia.de



 SEDs of circumsubstellar disks  

versus their age and spatial location  

Zakhozhay Olga 

Main Astronomical Observatory NAS of Ukraine 

•! The aim of this work is to make a SEDs simulations of the circumsubstellar disks based on the existing evolutionary 
model (Pisarenko et al. 2007) of substellar objects (0.08-0.01Msun). 

•! The SEDs simulations were made for systems that are 

•! in the ages from 1 to 30 Myr; 

•! located in different angles inclination toward observer; 

•! substars and protoplanetary disks radiate like “black body”; 

•! distance from Sun to substar equals to 10 pc. 
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