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Abstract – The spectroscopic characterization of exoplanetary atmospheres is affected by the host star's photospheric
activity. We have assessed a robust method to correct the observed spectra for the presence of starspots, assuming a
1-spot dominant model to simulate the emergent flux. Here we present the first results of our simulations on the effects
and corrections of photospheric activity, based on the extensive analysis of M spectra from the SDSS database.
Rationale – The aim of the EChO mission is the spectroscopic investigation of exoplanetary atmospheres. To this
purpose, it is fundamental to estimate and correct the observed spectra for the effect of the host stars' magnetic activity.
Model – To model the stellar spectrum, we assume
that the stellar photospheric flux F* is the
contribution of two terms: the flux FP from the
unspotted surface with temperature TP, and the flux
FS from the spotted area with temperature TS and
covering a fraction f of the whole stellar surface:
F*=(1-f)*FP+f*FS .

Spectroscopic templates – We define a set of spectroscopic
templates in the visible band using the mean spectra of inactive
stars of types dM0-dM7. These average templates are derived
using ~100 spectra per subtype observed by the Sloan Digital Sky
Survey (Bochanski et la. 2007) covering the 400-900 nm spectral
range at resolution of ~2000. We extrapolate these templates
towards longer wavelengths using the BT-Settl atmospheric
models of Allard et al. 2011.

Test Case – Given the model and the templates, we simulate the
spectrum of a star with TP=3800 K (dM0), TS=3200 K (dM4)
and f=0.06, observed at EChO's nominal resolution (~300).
The figure shows that the distortion in the photospheric spectrum
introduced by starspots (black line) may exceed a few percentage,
comparable with expected signal of the exoplanets and larger than
the noise corresponding to S/N=100 per resolution element
(gray dashed lines), thus not negligible.
Spectral fit – We correct the spectrum for the
effect of photospheric activity fitting the fluxes
between 550 nm and 900 nm with a grid of
noiseless “spotted” spectra, computed at different
TS and f.
To test our capability to recover the solution, we
generate 1000 “observed” spectra adding random
noise to the simulated spectrum, and for each
randomly-generated noisy spectrum we let our
algorithm find the best-fit.
The figure shows the 2D
distribution functions of
the 1000 best-fit
solutions, with respect
to the simulated spotted
spectrum (red dot).

Accuracy of the correction – We correct the spotted spectrum
with the best-fit parameters, obtaining the results shown in the
figure.
On average, our correction is able to correct the distortion
introduced by the stellar photospheric activity (green line). In
particular, the confidence band (red dashed lines), which accounts
for all the TS-f combinations within the 68% confidence region (see
previous box), is comparable with random noise, especially in the
red side of the spectrum.

Conclusions and future perspective – We have assessed an algorithm to fit the observed M spectra with a 1-spot
dominant model, accounting for the presence of spots on the stellar photosphere. We have tested it on a few test cases,
obtaining results similar to what shown in this poster, independently of photospheric temperatures, spots' temperatures
and filling factors. We are now working to improve the robustness of the fitting algorithm and the definition of the
spectral templates. In the immediate future we will use, when available, the EChO simulator to simulate the spectra with
the appropriate line profile and noise model.
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