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Abstract. The extra-solar planet WASP-1b, discovered by SuperWASP consortium in 2006, was
observed through R filter using the 1-meter telescope with CCD camera at Yunnan Observatory
on November 11, 2006. The systematic errors in photometric data were reduced by means
of Tamuz et al. (2005) and Collier Cameron et al. (2006)’s algorithms. In order to estimate
the parameters of the system, the MCMC (Markov Chain Monte Carlo) analysis is applied to
fit the observed light curve. The following parameters of the system are derived: Rp =1.44RJ ,
Mp =0.88MJ , R∗=1.52R�, a=0.0396AU. The new parameters of the planet imply its low density,
which agrees to the previous results.
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1. Introduction
Photometric observation of transiting exoplanet can provide us the size and mass of

the host star and the planet. Furthermore, we can know the density of the planet, which
is very important for understanding the formation of stellar system with planets. The
SuperWASP project (Pollacco et al. 2006) is UK wide-field survey for exoplanet tran-
sits. The extra-solar planet WASP-1b was discovered by the WASP consortium (Collier
Cameron et al. 2007a) in 2006. Later, the follow-up photometric and spectroscopic ob-
servations (Charbonneau et al. 2007, Shporer et al. 2007, Stempels et al. 2007) for the
system were made, and the basic parameters of the system were derived.

2. Observation
We made the photometric observation for WASP-1b during its transit period using the

1-meter telescope at Yunnan Observatory on November 11, 2006. The observational data
were gathered by using a 1024×1024 pixel CCD detector through the R filter. The scale
of one pixel is 0.38”, the field of view of the camera is about 6.5’×6.5’. The observation
for this transit event was done at air mass less than 1.2 with an exposure time of 30
seconds.

3. Data reduction
The observed CCD images are reduced with the IRAF package, including the bias

subtraction, flat-fielding and cosmic ray removal. The instrumental magnitude of the
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WASP-1 system and 5 comparison stars in the field of view are measured by using
APPHOT sub-package of IRAF through an aperture with radius of 6.5”. Finally, the
observed light curve contains 312 data points.

For the amplitude of light variation due to transit of a planet is small, the high-quality
photometric data are necessary for searching new exoplanets and re-determining the
parameters of known systems. Here, we have applied Tamuz et al. (2005) and Collier
Cameron et al. (2006)’s algorithms to minimize the systematic effects in photometric
data so as to enhance the signal to noise ratio of the light curve. Fig. 1 shows the light
curve on Nov. 11, 2006 after removing the systematic effects.

4. Photometric parameters
Assuming the planet’s orbit is circular, we model the flux of the transiting system with

the parameters {Tc, p,∆F, tT , b,M∗} considering the 4-coefficient limb-darkening law of
Claret (2000). The limb darkening coefficients for the R-band are interpolated from Claret
(2000)’s table according to the effective temperature of the host star. The basic parame-
ters of the host star are adopted from the recent results of Stempels et al. (2007). All ob-
served data points are involved in MCMC (Markov Chain Monte Carlo) analysis to search
the optimal parameters {Tc, p,∆F, tT , b,M∗} under the condition of minimizing the quan-
tity χ2 (Collier Cameron et al. 2007b). Here, the chi-squared χ2=

∑
j (mj − µj )2/σ2

j , mj

and µj are observed and model flux, respectively. For the span of our observational data
is short, only five parameters {Tc,∆F, tT , b,M∗} are analyzed in practice.
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Figure 1. Upper-left panel: Light curve of WASP-1 system and fitting. Lower-left panel: The
radius of planet (in unit of radius of Jupiter) vs chi-squared. Upper-right panel: The relation
between radius of planet and impact parameter. Lower-right panel: The relation between transit
duration and transit depth.

https://doi.org/10.1017/S1743921308016438 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921308016438


Photometric observation of WASP-1b 87

Table 1. The optimal parameters derived using the MCMC method.

Transit epoch Tc [HJD] 2454051.1087 +0 .0013
−0 .0006

Transit depth ∆F 0.0094 +0 .0006
−0 .0002 mag

Transit width tT 0.1436 +0 .0020
−0 .0021 days

Impact parameter b 0.012 +0 .452
−−0 .095 R∗

Orbital separation a 0.0396 +0 .0003
−0 .0003 AU

Orbital inclination i 89.87 +−0 .98
−5 .25 degrees

Stellar radius R∗ 1.52 +0 .19
−−0 .006 R�

Planet radius Rp 1.44 +0 .22
−0 .002 RJ

Stellar mass M∗ 1.30 +0 .03
−0 .03 M�

Planet mass Mp 0.879 +0 .014
−0 .013 MJ

Orbital period p 2.51996 days

With the stellar mass of 1.30M� (Stempels et al. 2007) and orbital period of 2.51996days
(Shporer et al. 2007), the optimal values of other parameters are derived (see Fig. 1).
Table 1 lists the optimal parameters of this system. From our new simulated parameters,
WASP-1b is a low density planet among known transiting exoplanets, which is similar
to the results derived by other authors (Charbonneau et al. 2007, Shporer et al. 2007).
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