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Introducing & Motivation: SC4K
Sobral et al. 2018a

• A good, well-understood selection that can be applied with 
current instrumentation


• Well calibrated + sensitive + resulting in a representative 
population of galaxies


• Able to uniformly select large samples


• Different epochs + large areas + best-studied fields

https://arxiv.org/pdf/1712.04451.pdf
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Introducing & Motivation: SC4K
Sobral et al. 2018a

• A good, well-understood selection that can be applied with 
current instrumentation


• Well calibrated + sensitive + resulting in a representative 
population of galaxies


• Able to uniformly select large samples


• Different epochs + large areas + best-studied fields

Can we do better?

https://arxiv.org/pdf/1712.04451.pdf
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Introducing & Motivation: SILVERRUSH
9,318  new LAE candidates @ 2.2 < z < 7.0

177 of them with spectroscopic confirmation 
Ono et al. 2022

https://arxiv.org/pdf/2104.02177.pdf
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Introducing & Motivation: SILVERRUSH
9,318  new LAE candidates @ 2.2 < z < 7.0

177 of them with spectroscopic confirmation 
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Ono et al. 2022

https://arxiv.org/pdf/2104.02177.pdf
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Introducing & Motivation: SILVERRUSH
9,318  new LAE candidates @ 2.2 < z < 7.0

177 of them with spectroscopic confirmation 
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!!!


CNNs 
 

11 persons-month

Ono et al. 2022

https://arxiv.org/pdf/2104.02177.pdf
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Data & Feature Engineering
COSMOS 2020 (Weaver et al. 2022a)

SC4K 2018 (Sobral et al. 2018a)

Optical to Near-Infrared
Fluxes + Uncertainties & Normalisation (unit-norm) 

COSMOS field 
Credit: NASA, ESA, and Z. Levay (STScI)


 

https://arxiv.org/pdf/2110.13923.pdf
https://arxiv.org/pdf/1712.04451.pdf
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Data & Feature Engineering
1. Balanced or unbalanced data? 

2. How to define a proper sample of non-LAEs? 7 samples
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Methods: H20 AutoML 

LeDell & Poirier 2020

Auto Feature 

Engineering

Hyper Parameter  
Optimisation

Auto 

Ensemble

Model

Training

AutoML 
Dataset

As you define (e.g. we tested from just 1min up to 2h)

Algorithms:


• Distributed Random Forest (DRF, including both Random Forest and Extremely Randomised Trees (XRT) models)

• Generalised Linear Model (GLM)

• XGBoost

• Gradient Boosting Machines (GBM)

• DeepLearning

• Stacked Ensemble

Supervised

Unsupervised 

Classification

Regression 

Tabular (see Afonso’s talk!)

Image (see Bruno’s talk!) 
…

https://docs.h2o.ai/h2o/latest-stable/h2o-docs/welcome.html
https://www.automl.org/wp-content/uploads/2020/07/AutoML_2020_paper_61.pdf
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AutoML: evaluating the classification model 
Accuracy is the ratio of predictions that 
exactly math the true class labels.

F1-score is a good balanced measure of 
both false positives and false negatives.

~90%

~90%

*

*

* Cross-validation: a resampling method that uses different portions of the data 
to test and train a model on different iterations. Important to protect against 
overfitting, particularly when the amount of data is limited.

Accuracy =
TP + TN

TP + TN + FP + FN

F1 Score =
2TP

2TP + FP + FN

75% 25%
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AutoML: evaluating the classification model 

precision-recall trade-of
if a person changes the threshold for determining 
if a class is positive or negative, it will tilt the scales

Our model seems to be very good in picking up 
the galaxies that have Lyman-  in emission, but 
it is not being sensitive to all of them

α
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Results: how many LAEs are probably escaping us?

7467

17380
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Results: can we spectroscopically confirm some of them?

YES!
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Results: DEIMOS spectroscopic confirmations
Since we cannot reliably compute the false 
positives, we shouldn't compute the other metrics. 
We are catching LAEs, but we are not being 
complete. 

Hasinger et al. 2018

https://arxiv.org/pdf/1803.09251.pdf
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Results: HETDEX spectroscopic confirmations

We achieve a very good precision, but we still miss 
sources. 

Cooper et al. 2023

https://arxiv.org/pdf/2301.01826.pdf
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Results: predicting their zs, LLy , and EWsα
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Discussion: why are we missing them?

FSPS model

FSPS model
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Discussion: why are we missing them?



Escape of Lyman radiation from galactic labyrinths | OAC, Kolymbari, Greece — April 21, 2023 | Ana Paulino-Afonso     15

Discussion: what are the implications?

~2×



Take-home messages

• AI can be used to increase samples of LAEs.


• We are getting pure sample, but we are still far from having complete samples.


• We can also predict basic properties of LAEs which is useful for effective target selection.


• We still need to prove generalisation capabilities and discuss uncertainties.
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Future directions FLAEMING: Finding Lyman-  emitters through machine learning α

T-FLAEMING: Transcoding the way of finding LAEs in the era of large surveys and AI


