
Since its discovery in 1911, superconductivity has revealed unexpected quantum phenomena, especially 

when pairing symmetry is difficult to predict in systems with multiple electronic degrees of freedom and 

competing orders, as in cuprates and iron-based superconductors. Kagome superconductors AV₃Sb₅ (A = 

K, Rb, Cs), with their unique band features—van Hove singularities near the Fermi level, flat bands, 

geometric frustration, and charge order that breaks both time-reversal and lattice symmetries—can serve as 

a fertile platform for unconventional superconductivity. Yet, no definitive evidence for unique 

superconducting states had been established.

 In CsV₃Sb₅, we discovered a very exotic superconducting quantum phenomenon that has not been 

reported for other material platforms – namely two decoupled superconducting gaps (states) leading to two 

distinct superconducting regimes as a function of the temperature that show distinct characteristics without 

any phase transition between them. 

 Thermodynamic, electrical, and thermal transport measurements reveal residual quasiparticle weight in 

the higher-temperature regime (0.8–3.5 K), indicating ungapped Fermi-surface regions or nodal pairing, 

which vanish as a second gap emerges below 0.8 K. At lower temperatures, in-plane upper critical fields are 

enhanced, and thermal conductivity shows reoriented anisotropy, consistent with an asymmetric or nodal 

low-temperature gap. Although two anomalies appear in the heat capacity, angular anisotropy 

measurements show preserved symmetry, ruling out a phase transition. Instead, our results demonstrate 

band-selective superconductivity with unusually weak inter-band coupling, unlike MgB₂ or iron pnictides.

 This work establishes CsV₃Sb₅ as the first known superconductor with two decoupled superconducting 

gaps and no transition between them. The finding opens new directions for understanding pairing symmetry 

in kagome systems and multiband superconductivity more broadly.
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