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Fig. 2: The 14 narrow band light 
curves of WASP-17b were corrected 
from wavelength dependent 
instrument systematics  caused by an 
inhomogeneous transmittance of the  
Longitudinal Atmospheric Dispersion 
Corrector (LADC). 
 

 

Figure 3 and 4 show that the optical 
planet transmission spectrum exhibits 
a smooth increase in absorption 
towards shorter wavelengths. Our 
results provide a connection between 
the two spectrophotometric studies  
of the left and right  adjoining 
wavelength regions by Mandell et al. 
2013 and Bento et al. 2014 . 
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Introduction 
 

More than half of the approximately 1800 exoplanets detected in 
the last two decades are known to transit in front of their host star 
in our line of sight. Transiting exoplanets provide us with the unique 
opportunity to examine the transmission spectra of their 
atmospheres.  
We use ground-based facilities like the 8m-class ESO - Very Large 
Telescopes (VLTs) and the 10m-class Gran Telescopio Canarias (GTC) 
to probe the atmosphere of hot Jupiters with the technique of 
spectrophotometry and find the initial reachable precision to be 
limited by instrumental systematics rather than photon noise. Such 
instrument specific effects have to be well understood in every case 
in order to be corrected for in the light curves and possibly be 
avoided in future measurements. 
Here we present observations of ground based optical transmission 
spectra of the two hot Jupiters WASP-17b (FORS2/VLT, 748 nm – 
1008 nm) and HAT-P-32b (OSIRIS/GTC, 544 - 884 nm).  
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The planet will appear larger in      
wavelength regions in which its 
atmosphere’s constituents exhibit 
absorption than it will in other 
wavelength regions. Consequently, a 
transmission spectrum can be inferred 
if the wavelength dependent planet 
radius is measured by observing the 
transit in several narrow band passes. 
For this purpose we obtain time series 
of spectra for the planet host star and 
at least one reference star during a 
transit event using wide slit 
spectroscopy to minimize slit losses. 
The spectra are binned in several 
narrow band channels to yield light 
curves. 
  

Fig. 1: Sketch of a transit 
light curve and the 
expected change in 
depth (∆D) for a 
wavelength region in 
which the planet’s 
atmosphere exhibits 
absorption (effect shown 
enhanced by a factor of 
1000). 
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Fig. 5: The 18 narrow band light curves of HAT-P-32b were 
corrected from non-astrophysical systematics. We were able to 
trace these systematics back to mirror vignetting. Due to the 
hexagonal shape of the GTC mirrors this effect is dependent on 
the instrument rotation angle. 
 
 
 

Fig. 6: A spectrum of HAT-P-32’s 
companion (red line) was 
extracted from combining all out-
of-transit spectra. It was used to 
correct the effect of blended light 
on  the 18 contaminated narrow 
band transit light curves. The 
black bars indicate the relative 
contribution of flux by the 
companion in each of the 18 
individual wavelength bins.  

Fig. 3 (top panel): The general 
trend of increased absorption 
towards shorter wavelengths is 
predicted by hot atmospheric 
models (pM class models).  
Fig. 3 (bottom panel): Our 
results, however, do not exhibit 
the typical TiO/VO absorption 
bands predicted for pM class 
models (Fortney et al. 2008). 
 

 

Fig. 4: If a slope is added, a 
colder atmospheric model (pL 
class model), lacking TiO/VO 
absorption and exhibiting 
potassium absorption at the 
resonance line (765.5 nm), 
provides  a much better fit. 
 

However, neither Rayleigh 
scattering, un-occulted star 
spots or blended light from an 
optical companion provide a 
sufficient physical  explanation 
for a slope with the required 
inclination. 

Fig. 7: Our results (black 
points) are in good 
agreement with the 
recent work of Gibson et 
al. (2013) (yellow points). 
The absence of strong 
atmospheric features 
could be indicative for a 
cloudy atmosphere. 
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