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Hot Jupiters around M-Dwarfs!?
_ -

® In the core accretion paradigm, gas giants are formed by accumulating gas on the solid
core from the disk. This does not work easily around low mass stars because of time
scale differences (Laughlin et al. 2004, Ida & Lin 2005). The protoplanetary disk dissipates
before the runaway gas accretion phase is reached. The predicted frequency of giant
planets should decrease towards lower primary masses. Neptunes and rocky planets
should be common around low mass stars.

e Gravitational instability models can produce gas giants quickly (if the protoplanetary
disk is massive enough to become unstable, Boss 2006)

Not many planets around M-dwarfs known:
® Johnson et al. (2007) find 3 Jupiters around 169 M dwarfs using RVs (1.8%).

® Two transiting planets found around M dwarfs from the ground (Gillon e tal. 2007, Charbonneau
et al. 2009). The Kepler Mission identifies 9 high-quality candidates around 1086 cool stars
(3600K<Tc#<4100), Howard et al. 201 |

—search for transits in the NIR

sensitive to rocky planets in the habitable zone of M-dwarfs



The WFCAM Transit Survey (WTS

Kovacs et al. (2012, in prep.)
T

® M-dwarf ongoing variability survey (started in August 2007) —T

designed primarily to: . | '
i) tightly constrain the M-dwarf hot Jupiter fraction ;
ii) calibrate low-mass stellar evolution models with M-dwarf :
eclipsing binaries g‘ *
e UKIRT+WFCAM wide-field view of four fields (4x1.5 = 6 sq. deg) g 1% E
® |[nfrared J-band (1.25um) near peak of M-dwarf SED :
® Poor seeing/sky back-up program - efficient but non- e
standard observing pattern, one field always visible .
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Light curves and analxsis .

* CASU Data reduction pipeline
* Aperture photometry (and difference imaging) light curves
* Box-fitting search for transits

More than 1000 epochs in the |9h field

* Multi-band (ugrizY]HK) spectral typing

* i-band light curve for interesting candidates

* low-resolution spectroscopy for better typing and detection of
high amplitude radial velocity variations (binaries)

* high-resolution (HET) spectroscopy for precise radial velocity
measurements



Rocky Planets Around Cool Stars (RoPACS)
RoPACS is a Marie Curie Initial Training Network funded by the
European Community. It involves 6 nodes:

University of Hertfordshire (UH), Hertfordshire - The coordinating node (PI D. Pinfield)
Institute of Astronomy (IoA), Cambridge

Institute de Astrofisica de Canarias (IAC), Tenerife

Max-Planck Institut fiir Extraterrestriche Physik (MPE), Munich

Laboratory of Stellar Astronomy and Exoplanets (LAEX-CAB), Madrid

Main Astronomical Observatory (MAO), Kiev

+ Astrium

ROPACS supports 12 PhD students and 4 PostDocs. The project will end in November 2012 with a
Conference on:

Hot planets and Cool Stars

http:.//www.mpe.mpg.de/events/ropacs-2012
MPE ,(Garching) 12-16 November 2012
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Detections in the WTS:WTS-1b

WTS-1 b (J=15.4,i=16.2, 2=16.8), F7V

normalized flux

residuals
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Evidence against a blended background eclipsing binary:
- consistent transit depths between | and i band
- consistent stellar density from the light curve and spectroscopy

Cappetta et al. 2012, MNRAS, in press




Radial Velocities
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further evidence against a blended background eclipsing binary



Detections in the WTS:WTS-2b
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Radial Velocities
e

HET Spectroscopy
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~ Properties
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WTS-1b: one of the largest radius
anomalies among the known hot
Jupiters in the mass range 3-5M;

WTS-2b: a short-period hot Jupiter around a
sub-solar mass star that favours a
substantially higher Q (efficiency of tidal
dissipation) value than predicted by theory.



Planets around M-Dwarfs
- -
® |9h field: 2844 MO0-2, 1679 M2-4 to |=17

No planet candidates around the M-dwarf sample in

the |9h field—=more stringent upper limit on the hot Jupiters
fraction (with periods less than |10 days) than Kepler.

—T T T T Still not possible to

005 | discriminate between
S : :
L IR St St S S formation theories.
o M2-4 —+ : : : : : :
> 0.03 @T»ZQ?MOO ffffffffff CRE T . Potentially up to 31 hot
‘§ 02 T | S | Neptunes present in the 4 fields,
g 0:02p o e T but with high false alarm rate.
oot
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Conclusions
.

* Ground-based infrared transit surveys with
irregular observing patterns are capable of finding
exoplanets.

* WTS-Ib and 2b are hot Jupiters around an F/7V and
a K3V star.

* The fraction of M-dwarfs with hot Jupiters with
periods less than |0 days is less than 2-3%.

* Larger M-dwarf samples are needed to put stronger
constraints —PanPlanets



