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- Characterize the latent representations by assigning anomaly scores and isolating atypical ob- , :
jects. lowest density under the flow are ranked and flagged as anomalies.

- Compare the three multimodal models to determine whether they converge toward a consis-
tent and sc1ent1ﬁcally meamngful latent space.
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- Tracing the last half of the cosmic history MORPHOLOGIES ANOMALY RANKINGS
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when two systems interact and begin to coalesce,
LENSES producing tidal tails, distortions, and other un-
usual morphologies.
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ACTIVE GALACTIC NUCLEI ( AGN) Top: UMAP projections of the joint (spectra + images) em- 0 hW P ——

Massive foreground galaxies bend the light of distant

sources, producing arcs or multiple images. These : . . beddings for AstroPT (left) and AION (right), coloured by 0 Percentile Rank in Target Model
, , galaxies whose central black hole is actively ac- dshift . lation b he vhvsical
rare systems let us measure total mass (including dark : : : redshitt, suggesting a correlation between the physical param- Percentile distribution in a target model of objects
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matter) and probe the expansion of the Universe. Thev sienal periods of intense black-hole erowth eter and the learned latent representation. that were ranked in the top 1% by the source mod-
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INSTRUMENTAL 5 ' BorTom: corresponding thumbnail mosaics at the same lo- highly ranked after transfer.
cations in latent space, illustrating how galaxies with similar Only about 20% of the top-1% anomalies are retained
ANOMALIES SEREE DuarL AGN morphologies cluster together. at the top-1% level in the other model, but a much
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> m both galaxies in a merging pair host an active A larger fraction, roughly 39-51%, remain within the
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Some outliers come from the instrument itself, cos- + '''''''''' black hole. They are rare and scientifically valu- _
mic rays, diffraction spikes, saturation. They are not able because theY trace the early stages of black- Euclid ID: 30633463510305447 Euclid ID: 39633448847019702
astrophysical, but identifying them is essential for hole binary formation and joint growth during R | S o
clean data and for calibrating anomaly-detection mergers. AGN: Identified from spec- Strong Gravitational Lens-

tral anomalies. Broad emis-
sion lines obscured in stan-
dard spectral fitting emerge
through anomaly detection

es: Detected via joint im-
age-spectrum  embeddings.
Both spectrum and image re-
veal lensed background source
behind foreground galaxy.

methods.
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