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Distributions of a and M
of planets predicted by
the Monte Carlo
simulations of Ida & Lin
(2005) for a range of
primary masses (model
includes migration and
disk evolution).
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Rocky planets are
common around all
spectral types, whilst gas
giants are only predicted
in large numbers around
high mass stars.
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(see also Lodato et al. 2006)
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Mass of Planet hosts
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flelds with 8°<b<23°

B-V)<0.1 requires queue-scheduling
uniform RA coverage long-term status
poor seeing backup programme  patience !
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As of ~1 month
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ago:
Field Nep ANep
@3hr: 581 [194]
07hr: 765 [142]
17hr: 828 [122]
19hr: 1196 [52]
e ] e o[ ]

1.56 sq degs

Field Exp/star
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19hr:
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19h
21h
30h
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Number of epochs

WTS total on sky exposure: 84.5h x 8 = 676h
WTS total time used = 898.6h (75% efficient)
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Insert transit signals 0.8 , ! , y .

into real data ; — M2+

— MO+
MO+N |

Includes all the noise,
systematics, detection
difficulties o5l

Monte Carlo approach: - ) I 5 DO, SO | L SRR S T | S——
o 5 - s 5

-sample of flat M dwarf 03b ... W
lightcurves

-drawing system parameters

(Ilc, period, offset, inclination) - : 5

-calculate transit shape, add : . :
to lightcurve 0.05 5 m 3 3 10 15
Period (day)
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P<10 days

J<17
Optimistic*

MO+Jup: <0.03
M2+Jup: <0.04

MO+Nep: <0.16
M2+Nep: <0.11

Simon Hodgkin, loA, Cambridge, UK
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*Assumptions: precise recovered period not required, Prior N(p) uniform in p.
Note figure shows N(p) X 1/p
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_Jiscovery of a short perioc panet
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WTS-2 b (J=13.87 mag, i =15.15 mag, ~K3V)
Birkby et al. in prep

P =1.01870 days

. 4900 4+ 150 K
[Fe/H] ~0:0

PPPPP

log(g) 4.4
Px = 2.1 g/cm? (Seager & Mallen-Ornelas, 2003) po e e < 5 km/s

Po.s5M o = 2.2 g/cm? (Baraffe et al. 1998) P 2> 8 days
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Simultaneous MCMC fitting of J and
I-band with the Mandel & Agol models

Parameter
P (days) LOIBT0T0 70 o5
To (HID) 2454317.813087 0 00030
e 0 (fixed)
i (°) 82.9970 56
Rp/R. O:175L 0 00
Rp (Ry) 13564700384
R. (Ro) 0.79470:017
px (po) 169775 101
+0.019
a(AU) 0.01877
Duration (hrs) 1.540
M, (Mg) 0.85 (fixed)

Evidence against a blended background eclipsing binary:
- Consistent transit depths between J and i-band

- Consistent stellar density from the light curve and
spectroscopy
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|
O
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K (km/s) —0.242 4+ 0.027
Veys (km/s) —20.026 + 0.021
e 0 (fixed)
Mp (Mj) 1.08 4 0.11

pp 0.43p5
X2 1.46

RV (km/s)
L
O
O

—20.7

2@4%>
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Phase
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Planetary Radius [Jupiter Radii]
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WTS-2 b

Rp = 1.3564 R,
Mp = 1.08 M}

pp = 0.43 p;

P = 1.018707 days
a = 0.01877 AU

Royal Observatory Edinburgh, June 1st 2012
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Most likely scenario for migration: scattering
followed by tidal decay from 2aroche
(c.f. WASP-19b, Hellier et al. 2011, Guillochon et al. 2010)

ats.org | 5/22/2012

Acurrent / @rRoche

WTS-2 b

Hp = 1.3564 R;
Mp = 1.08 M;

pp = 0.43 pjy

P = 1.018707 days
a = 0.01877 AU

WTS-2 b: a=1.43 aroche

0.6 0.8 1.0 12
Mass of Star [Solar Mass]
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Parameter

19b-2-01387

19¢-3-01405

19e-3-08413

M (Mg)

M2z (Ma)

R (Ra)

Rz (Ra)

a (Ra)

log(g1) (cm/s?)
log(gz2) (cm/s?)
Tes,1 (K)
Tes,2 (K)
Lya,1(Lg)
Lbol.!(L(:))

M1 bol

4"2.'{»31
Vl:ol.:;,\'nc (km/s)
"".’!ol.s,\'nc (km/s)
tsy nc (hlyfﬁ)
teire (Myrs)
dndeplcd (pc)
U (km/s)

V (km/s)

W (km/s)

0.498 £+ 0.019
0481 £0.017
0.496 £+ 0.013
0479 £ 0.013
5474 £ 0.083
4.745 £ 0.039
4.760 £ 0.035

3498 = 100

3436 = 100

0.0332 = 0.0042
0.0289 + 0.0037

845+ 0.14
8.60=0.14
16.73 £ 0.45
16.73 £ 0.45
0.05

26

545 £ 29
—-63.6 7.0
1078
-37+ 6.4

0.410 £ 0.023
0.376 £ 0.024
0.398 £ 0.019
0.393 £ 0.019
11.27 £ 0.27
4.851 £ 0.055
4.825 £ 0.064
3309 £ 130
3305 £ 130
0.0172 £ 0.0031
0.0166 £ 0.0031
9.16 £+ 0.20
9.20 £+ 0.20
4.08 £ 0.19
4.01 £ 0.20
6.3

1480

645 = 53
—-2.4x=9.0
1.3+12.2
—-4.2=8.5

0.463 £+ 0.025
0.351 £ 0.019
0.480 £ 0.022
0.375 £ 0.020
5.54 =0.12
4.742 £ 0.053
4.834 = 0.051
3506 = 140
3338 = 140
0.0314 £ 0.0058
0.0167 £ 0.0033
851 =0.19
9.26 =0.23
14.51 = 0.55
11.31 = 0.70
0.1

4.0

610 + 52
30.9 £ 86
-10.2x11.8
30.1 8.1

B e T
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e The WTS contains:

e a wealth of multi-epoch photometry (3mmag at J>12, 2% at
J=17)

e and astrometry (spanning 5 years, ~10mas per epoch)
e for 111,000 stars with J<17
* in 4 sight lines covering 6 sq degs (total).

e Made possible only by a flexibly queue-scheduled telescope,
and a community willing to support a long-term variability study

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

e WTS-2 b is a short-period hot Jupiter around a sub-solar mass
star that challenges theory.
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