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Absorption

TRANSMISSION SPECTRUM OF HD-189733B
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COORDINATE SYNOPTIC INVESTIGATION 2264
CAMPAIGN

G\;{l‘ /

- Non members of NGC 2264
N =195 stars in total

- 103 with observations in all the channels
( R band, 3.6 um, 4.5 um)

V<15

- few stars with V < 10, although the
available ones have very few data points

sPir=zen

SPACE TELESCOPE

Cody et al. 2014
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HOW DO WE DETECT CORRELATION?

SPECTRAL ANALYSIS: STELLAR BACKGROUND

AND TIME-SERIES X-CORRELATION
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granulation noise (Bg) and
stellar activity and/or large scales of convection (Ba).
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ALIASING PROBLEM

- Frequency > 20 uHz (i.e.13.88 hours)
TIME-SCALE OF A TRANSIT (~ 10hours)

NGC XXXX

g .| Observational Proposal
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SUMMARY PARTI1

» Important study for JWS'1; EChO(ESA / M3), ARIEL (ESA / M4)

» Correlations are detected 1n some targets at

both low and high frequencies.

- However, 1t 1s not possible to generalise
a level ot correlation as a function of the
stellar spectral class or the magnitude.

- Simultaneous observations over the timescale
t < 10 hours are needed.

» T'he presence of correlations at low frequencies (1.e. t > | day) means that,
when we observe the infrared phase curve of the planet, we need to be
extremely careful and take into account the stellar variation.
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GIANT PLANETS: 10-100 Myr

st formed, they had not time to cool down to their final

Theoretical Models for early cooling and-
contraction are poorly constrained

NO observations MIRI wavelength range
We.applya pIanetary model to see what MIRI can bring to

the atmospheric characterisation.



JWST/MIRI

(5-28 MICRONS)

name FOV Wavelength Spectral Properties

Range (pem)

Diffraction-limited Imaging 74" < 113" 56 - 255 9 bands
Low Res. Spectroscopy 0’51 =< 477 sht 5-12 ASAAN ~ 100
Shitless Spectroscopy 779 wide 5-12 ASAAN ~ 100

Phase Mask Coronagraphy 24" < 24" 10.65 - 15.5 3 bands

Lyot Coronagraphy 30" < 30” 23 one band

Medium Res. Spectroscopy 3744 < 3764 IFU“ 4.9 - 28 8 AJAAN ~ 1500 - 3500
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HD 95086B

NEAR- IR
What can we achieve with MIRI?

Galicher et al., 2014, GPI
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HD 95086B

NEAR- IR
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HD 95086B TEMPERATURE ACCURACY
WITH NIR+MIRI OBSERVATIONS
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HD 95086B TEMPERATURE ACCURACY
WITH NIR+MIRI OBSERVATIONS
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Another way to probe the temperature 1s measuring

the Ammonia absorption (~10.5 microns).
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PHOENIX

stellar model
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UMMARY PART 2

e MIRI combmed with NIR measurements, can
constrain the planetary temperature down to 20K.
> Better constrain the theoretical models &

* We are using statistical rocedures. on the post
process of the coronographic images, i order to
get a better planetary signal to noise ratio.

 With MIRI we finally have the opportunity to
probe NH3 in a planetary atmosphere (and we
already know where to look for it!)

[ | ? » ‘
B i
| —— - In the process of measuring the significance of the
~ - NH3 detection for diverse planetary systems.

* Constraints for the planetary formation
theories!
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“A scientist naturally and inevitably (...) mulls over the
data and guesses at a solution. He proceeds to testing of the
guess by new data—predicting the consequences of the
guess and then dispassionately inquiring whether or not
the predictions are verified™

- Edwin Powell Hubble

© R.Wesson



