Reducing AO-Fed High

Resolution Spectroscopic
Data



Detection of H,O and CO on HR 8799 c
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High-Contrast High-Resolution Spectroscopy

High Dispersion Spectroscopy (HDS)
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Method

Vigan et al. 2014



_ | ~ Rawdata

* Detector pattern

e Tilt correction (x and y)

e Rectification

e Sky emission and background removal

Need a non-invasive pipeline to reduce data and reveal planet signal
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Reduced data

Planet

3.13-3.83 um



HCI+HRS Simulation

Simulation
procedures

Star/Planet

Earth’s atmosphere

[

Star-planet image

Reduced spectrum

l

Data product

System-related
hardware & software inputs

t----1 Star light attenuation

I
e Fiber coupling efficiency
,-..--1: Spectrograph specification
I
-{---1 Detector specification

| _—
+-=-=- Atmosphere removal precision

I..........................l

System requirements

Coronagraph design
AOQ performance

Fiber pointing
& Tracking design
Spectrograph design

Data pipeline design




10-m Aperture Space Mission
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Count [e ! per pixel]

The “dip” in mid-resolution
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Albedo
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