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Residual of fit

An ML algorithm, Cycle-GAN, was trained to reconstruct images in two domains:
horses and zebras. Once trained, it could map (i.e. adapt) one domain to the other,
turning a horse into a zebra. In our case we want synthetic spectra to look more like

observed spectra, i.e. adapt the synthetic to the observed domain. This process can be
manual (e.g. by studying non-LTE effects) or automatic (similar to Cycle-GAN).
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2. A nhew way forward:
Automated domain adaptation
using machine learning

We developed a new method, Cycle-StarNet, which harnesses
recent advances in ML to learn from the synthetic and observed
domains, simultaneously learning the features both in common
with and exclusive to each domain. After being trained, synthetic

. spectra can be mapped to the observed domain -- a process

which augments the spectra with features not present in the
synthetic domain, e.g. un_kn‘owri or poorly modeled absorption

. features and instrumental broadening. Figure 2 shows the
- effects on stellar parameter estimates of APOGEE spectra after

‘th'e'-"ti_‘an_sfc‘)rmatl‘o.n of synthetic s'pect'ra to the observed domain,

'-..."yvheljeas Figure 3 shows the increased precision in the tracks of

- chemical of abundance predictions.
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Figure 3: Chemical abundances from a best-fit
analysis of synthetic and APOGEE spectra,
before and after the synthetic spectra were
mapped through Cycle-StarNet to the observed
domain. The chemical tracks become more
yrecise, revealing a more nuanced substructure.

https://git-hub.cohj[teaghan/Cycle_SN
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