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Abstract. Spectroscopy of a transit event of an extrasolar planet in front of his host star
offers the opportunity to study the composition of the otherwise invisible planetary at-
mosphere. This can be done with comparably little telescope time using a low-resolution
multi-object spectrograph at a large aperture telescope. To derive the planetary trans-
mission spectrum with a resolution of R ≈ 60, I show an example of a chromatic set of 62
narrow-band light curves extracted from a spectral time series and then search for NaD
and K emission features. On the high end of the (spectral) resolution scale (R ≈ 270, 000),
we provide well-exposed and average-combined (viz. deep) spectra of representative stellar
targets with planets. Such deep spectra contain an overwhelming amount of information,
in particular of the many chemical abundances and isotope ratios of the planet-host star.
Can these be related to the evolutionary status of the entire star-planet system? E.g., a
sample of Kepler stars with planets with masses <6M⊕ are found to have very similar iron
to magnesium silicate ratios, and therefore follow a single mass-radius relationship. If so,
then one could potentially use the photospheric abundances of a host star with terrestrial
planets to constrain the possible iron to magnesium silicate ratios of the planets, and
then given the radii, estimate the masses, or given the masses determine radii. Typically
many more such questions are raised than what could be analyzed and discussed within
a single paper. Therefore, these spectra will be made available in form of (electronic)
atlases and I will show several examples in my talk. Finally, an outlook is given for the
next step in exoplanet spectroscopy. We will extend deep spectra to polarized light and
present a possibility to search for biosignatures with the new generation of extremely large
telescopes.


