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The motivation behind chromatic and chromatic_fitting

1. Address Science Goals
* compare reductions
 simplify and standardize calculations
* produce publication-standard visuals
« extract reliable spectra and spectral
retrievals

2. Follow Good Practice Guidelines:

* open-source

* user-friendly

e community-driven

* transparent

e versatile

* regularly maintained




github.com/zkbt/chromatic

- chromatic

The chromatic package is a user-friendly, open-source tool for working
with spectroscopic data.

With chromatic we define a spectroscopic light curve object

(a Rainbow IF) to provide easy access to time, wavelength, flux, and
uncertainty attributes.

r = Rainbow().wbarttoghhy

Berta-Thompson et al., in prep




github.com/zkbt/chromatic

- chromatic

chromatic allows reading and writing spectral datasets from/to a variety
of formats, including JWST pipeline, Eurekal, .txt files, .csv files, and many

morel

There is also a template to create readers for your own pipeline products!

r fiRehdbewformat=from_gtdakdw3lBRyS)

Berta-Thompson et al., in prep




github.com/zkbt/chromatic

chromatic

This tool simplifies many common calculations, produces a plethora of
visualizations, and provides an easy way to compare different data

reductions. 8
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chromatic

github.com/zkbt/chromatic

With chromatic we can also simulate planets and systematics for easy
testing of modelling tools.

r = SimulatedRainbow().injectpréhﬁﬁhéﬁbs()
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github.com/catrionamurray/chromatic_fitting

chromatic_fitting

chromatic_fitting is tool, built on top of chromatic, to efficiently model
time-series spectroscopic data, and produce transmission (or emission)
spectra.

chromatic_fitting also has the flexibility to:
« Use/combine different models
« Create your own models
 Easily switch between a ‘white light fit or multi-wavelength fitting
(either simultaneously or separately)
+ Heavily customize the fitting and sampling




' chromatic_fitting

github.com/catrionamurray/chromatic_fitting

chromatic_fitting can combine any number of: transit, eclipse,
polynomial (in time, x/y position, etc.), exponential, step, Gaussian
Process, or user-defined models and fit for all parameters at once.

Therefore, in just one fit we can account for the spectral signatures
imprinted by planets, stellar activity and instrumental systematics.
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github.com/catrionamurray/chromatic_fitting

- chromatic_fitting
m = TransitModel ()

m.setup_parameters(
period=5.508
epoch= Fitted(Uniform, lower=.., upper=..)
impact_parameter=Fitted(ImpactParameter, ..)
stellar_radius=Fitted(Normal, mu=.., sigma=..)
stellar_mass=Fitted(..)
radius_ratio=WavelikeFitted(Normal, mu=.., sigma=..)
limb_darkening=WavelikeFitted(Normal, mu=[..], sigma=..)
baseline= WavelikeFitted(..)

)
m.attach_data(r)
m.setup_likelihood(dnflate_uncertainties=True, mask_outliers=True,..)
m.sample(Yune=2000, draws=2000, chains=4,..)




github.com/catrionamurray/chromatic_fitting

chromatic_fitting

m. phohavedwshbeatddthdpgesrdugds()
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Wavelength Index

In Summary...

chromatic
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In Summary...

chromatic_fitting

HAT-P-18b (directly from JWST Pipeline Stage 3) Simulated Data
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In Summary...
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N chromatic_fitting

o oo J—— chromatic_fitting g

Home

Installation Guide

chromatic Ch romat iC arameters e chromatic_fitting package is a friendly, open-source python package that is built on the
P The ch f kage is a friend| h kage that is built on th
Welcome Tutorials v chromatic tool. chromatic transforms spectroscopic light curves into Rainbow ff' objects "
Installati Fitting a Straight Line which allows for easy visualization and comparison. '
nstallation
. - - Transit Fitting . .
/(7 Quickstart The chromatic-lightcurves This package uses pymc3 and exoplanet to perform transit fits (as well as fits for other
) . Simultaneous vs Separate vs . . . . .
User Guide N light curves. Inspired by the 1 white_Light Fitting models) to spectroscopic light curve data. It can combine transit models with polynomial models
Examples N interact with datasets represe  Polynomial Fitting (in time, X, y etc.) or Gaussian Process models to account for the systematics in the light curves
o and to fit all parameters simultaeously. There is also the option to perform fits for a 'white light
Developer Guide > wavelength. Combining Models , . . R X
curve, fit wavelengths independently or to fit all wavelengths simultaneously. This tool will also
Related Tools > This package defines a specti produce a transmission spectrum from the chosen fits.
Reference t lenath. time. fl . . . . .
access to wavelength, time, The goal of chromatic_fitting is to aid the fast, easy comparison of different data reduction
datasets from/to a variety of 1 techniques by standardizing the light curve-fitting stage. Its flexibility also allows the comparison
plethora of visualizations. Ree of different types of fits and models to understand the impact on the corresponding transmission

spectra.

Catriona.Murray@colorado.edu
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