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Can temporal–chromatic coherence reveal organised multiband behaviour under irregular Rubin/LSST 
cadence?

PROBLEM
Single metrics overlap across coherent, natural-stochastic and 
noise-dominated variability.

TARGET
Slow coordinated modulation from activity, dust/coma evolution or 
viewing geometry.

GOAL
A high-purity survey filter for weakly active, volatile-rich or 
transitional small bodies.

Simulation design: 500 LSST-like synthetic light curves

Three controlled regimes — coherent, natural and noise — provide the testbed for the diagnostics.
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WORKFLOW · STEPS 3–6

From multiband light curves to a coherence diagnostic
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1 Cross-band pairing

Accept paired observations only 
when Δt ≤ 0.35 d.

2 Colour–behaviour

Chromatic variability + 
brightness–colour coupling.

3 Temporal stability

10-day autocorrelation + 
phase/amplitude stability.

4 Cross-band 
coherence

Lag-tolerant XCI + same-night 
SCI.

› › ›

Key principle: coherent objects show low colour drift together with strong cross-band synchrony.
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CLASSIFICATION · WORKFLOW STEP 7

Coherence separates signal from noise — with high candidate 
purity
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Independent combined-feature view Held-out validation

0.889 macro-F1

1.00
coherent precision

0.74
coherent recall

Class F1

Noise

0.975
Natural

0.841
Coherent

0.851

TAKE-HOME
A high-purity triage filter for follow-up:
coherence isolates organised multiband 
behaviour from stochastic variability and 
noise.

Main false positives: ordinary periodic variables with strong colour changes and strong synchrony.

ACKNOWLEDGMENT
● NJM acknowledges support from Europlanet 2024 RI grant number 871149.
● ABK acknowledges funding provided by the University of Belgrade – 
● Faculty of Mathematics (contract 4510333/202603/200104.


