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NAKARIN  MANKATWIT : A STUDY OF THE INNERMOST REGION OF THE AGN
USING RANDOM FORREST REGRESSOR. THESIS ADVISOR : ASST. PROF. POEMWA

CHAINAKUN, Ph.D. 44 PP,
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We have developed a machine learning model, specifically a random forest
regressor (RFR), to predict the coronal height in active galactic nuclei (AGNs) using
simulated power spectral density (PSD) data. We then applied this model to study the
corona evolution in two AGNSs, IRAS 13224-3809 and 1H 0707-495, observed by XMM-
Newton. The simulated PSDs were produced in a power-law form with a frequency
range and bins similar to those of the observed data. These PSDs were convolved with
relativistic disc-response functions from a lamp-post source, and then used to train
and test the RFR model to predict the coronal height. The model with the simulated
PSD data set has high performance, with R* ~ 0.93. Then applied the RFR model to
the observed PSDs where some bins dominated by Poisson noise were removed. The
model can support up to ~10 bin removals while maintaining a prediction accuracy of

R* > 0.9. The accuracy also increased with the reflection fraction. The coronal heights

of both AGNs, were varying between ~5-18 r, above the black hole, with R* > 0.9 for
all observations. Even if the true mass differed by 10% from the trained value, the
model still achieved high accuracy. Finally, we found that the model supports height-

changing corona, where the height is correlated to the source luminosity in both AGNss.
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