
1. Light curves as stochastic processes

Light curves are time series describing the brightness of a 
source over time.
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Twinkle twinkle little star…

Encode the variability of a source in a way 
that is concise, robust, and descriptive.
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2. ThunderKAT Survey

• MeerKAT Image-domain 
transients survey.

• 6,394 radio light curves 
over 10 fields.
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3. Bayesian Hierarchical Model

Covariance Kernel

Observed flux density

Gaussian process prior
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5. Neighbourhood Search4. Explore the Amplitude Space

Artist’s impression of Cygnus X-1, an accreting X-ray binary system (ICRAR)
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... a Gaussian process is what you are!
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Variability classification:

• To identify transients in large surveys we need 

a statistical representation that is concise, 

robust, and descriptive.

• We can tune multi-term kernels for different 

behaviours and scales.

𝑆𝑖  ~ 𝑁 𝑓𝑖 , Ƹ𝑒𝑖
2

𝒇 ~ 𝐺𝑃 𝟎, 𝑲𝑛×𝑛

𝑲 𝑟𝑐 = 𝜅 𝑡𝑟 , 𝑡𝑐 𝜽

= 𝜅1 𝜏 𝜎𝑆𝐸 , ℓ𝑆𝐸 + 𝜅2 𝜏 𝜎𝑀32, ℓ𝑀32 + 𝜅3 𝜏 𝜎𝑃, ℓ𝑃, 𝑇

𝑖, 𝑟, 𝑐 = 1, ⋯ , 𝑛.
𝜏 = 𝑡𝑟 − 𝑡𝑐

• Kernel amplitude hyperparameters 

(𝜎𝑀32, 𝜎𝑆𝐸) seem to encode the 

transience of sources.
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