SELDON

An Al Foundation Model for Transients

SELDON can process 10 million nightly alerts in seconds — forecasting future light curves and spectra that flow straight into follow-up prioritization.

10 public alerts every night Rubin LSST, from 2026

milliseconds
TO CHARACTERIZE EACH ONE
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ser / wny A survey-scale alert stream we cannot characterize fast enough.

10 million public alerts per night from Rubin’s LSST — physics-based MCMC inference takes hours per object.

SELDON is a multi-modal, multi-survey foundation model for transients, developed at the NSF-Simons SkAI
Institute. It is trained entirely on simulated LSST light curves and spectra.

SELDON delivers millisecond inference at survey scale, with physically interpretable rise times, decay rates, and
peak fluxes that flow into follow-up prioritization.

Rubin Observatory Cerro Pachdn, Chile. Survey starts 2026.

so2 / the nodelr  SELDON architecture.
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Decoupled Parametric Decoder reconstructs model
Light Curve, F’(t), from latent space vectors

Reconstructed
Light Curve, F’(t),
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Realistic Rubin Observatory format : : converts hidden state
compliant Light Curve, F(t) Converts Light Curve, F(t), to hidden state to latent space
P g ? sequence, Z, and evolves on regular time grid vectors, L
A Masked GRU-ODE encoder B Latent neural ODE propagator
Summarizes sparse, irregularly sampled, heteroscedastic light-curve panels. Handles Integrates the hidden state forward in continuous time. Extrapolates to unseen epochs
correlated multi-band observations even when only a handful of points are observed. without retraining.

C Gaussian-basis decoder

downstream prioritization of spectroscopic follow-up.
Continuous-time - Sparse-aware - Physics-interpretable

Outputs physically meaningful parameters — rise time, decay rate, peak flux. These feed

sos / what it does  IVIUlti-survey, multi-modal inputs, one combined latent space, multiple downstream tasks.

TASK - 04/SIMILARITY SEARCH

Find the nearest archival twin or model in milliseconds.

Spectroscopic Twins From WISeREP & SASSAFRAS
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TASK - ©01/FORECASTING TASK - 82/CLASSIFICATION TASK - B3/RELIABLE UQ
Predict future evolution from partial observations. Classify light curves or spectra Residual distributions on a shared task.
10-35 % lower MAE Z-score error than the masked-GRU ~10 % flat improvement over DASH on DeepSet GRU GRU-ODE
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s04 / beyond 1ight curves ENeErgy-based extensions and cross-survey transfer.

An energy-based extension improves latent-space separation between subtypes.

SELDON reconstructs coarse spectral energy distributions from light curves alone, a step toward inferring

spectra where we have no spectroscopic coverage.

Domain adaptation carries simulated training to ZTF and YSE survey data, without per-survey retraining.

§05 / aion-1 One source, multiple surveys, one model.

We are in the process of combining SELDON for time-series with a foundation model for the static sky — AION-1. The
combined model will span Rubin, Roman, Euclid, ZTF, and YSE; combines photometry, spectra, and host-galaxy

images; and shares a single representation across surveys and modalities.
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And this already works: SN 2024ahzc, jointly characterized with Scarlet2 + SELDON on Rubin DP1 + Euclid Q1 +

DECam imaging. One source, three surveys, one model.
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