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Transmission spectroscopy
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High-resolution transmission spectroscopy
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High-resolution transmission spectroscopy

Planet movement
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Observations
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Observations °
Time series of spectra
— T T T 1 T T T T T T T
80000 -
60000
2 -
é 40000
20000
O X 2 | N X : : | : N 2 : | 2 : ) 2 | N : : N | 2 N 2 ’ | 2 2 2 2 | : : 2 s | 2 : X
4000 4500 5000 5500 6000 6500 7000 7500
A F R ——— U 80000
ol [
E 60000
= | b )
™~ i =
ol| F 40000 5
= I S
&E L 20000

74500 5000 5500 6000 6500 7000 7500
Wavelength [A]

M
4000

Atmo2021 ESO Workshop



[

Extracting the transmission spectrum
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Extracting the transmission spectrum

| 1.Telluric correction

o Telluric absorption: H,0, O, O Telluric emission: Nal, OH. ..
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Extracting the transmission spectrum
| 2.Normalisation

O Several methodologies

O Fit the continuum with polynomial

O Mean counts in a region of the continuum
O Specific tools for normalisation
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Extracting the transmission spectrum *

| 3.Stellar rest frame B
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Extracting the transmission spectrum
| 3.Stellar rest frame
Observations rest frame Stellar rest frame
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Extracting the transmission spectrum
o A o o
4. Remove stellar contribution
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Extracting the transmission spectrum

D 4. Remove stellar contribution
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Extracting the transmission spectrum
l | 5. Planet rest frame
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Extracting the transmission spectrum
| 6.Combination of in-transit data
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Extracting the transmission spectrum
| Other corrections: the RM effect and CLV

Centre-to-limb
variation (CLV)

The Rossiter-

McLaughlin
effect (RM)

Credit: Solar Orbiter/PHI Team/ESA & NASA Ve | O C I ty
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Orbital phase

Extracting the transmission spectrum
[: Other corrections: the RM effect and CLV
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Extracting the transmission spectrum
[: Other corrections: the RM effect and CLV
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How can we know if the signal has planetary origin?
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Interpretation of the transmission spectrum ™
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Interpretation of the transmission spectrum
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Tutorial: Nalin WASP-76b 2

The target: WASP-76b

O Ultra hot Jupiter (T > 2000 K)
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Tutorial: Nalin WASP-76b
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