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Abstract— With the advancement of integrated photonics, silicon nitride (Si3N4) has emerged as
a mature, commercially viable low-loss platform that exhibits considerable third-order (χ(3)) nonlin-
earity. The combination of nonlinearity and resonant enhancement, is widely leveraged for the design
of efficient frequency converters. Recently there is significant interest in converting light towards
the visible, driven by quantum applications [1]. Successful demonstrations of on-chip green light
generation on Si3N4 platforms through third-harmonic generation [2] and χ(3) optical parametric
oscillation (OPO) [3] have shown the potential for applications in telecommunications and quantum
photonics. Recent studies on photo-induced second-order (χ(2)) nonlinearity have further expanded
the potential of Si3N4 by all-optical poling (AOP) [4], where integrated green light generation is
also realized through χ(2) nonlinear frequency conversion processes [5]. However, existing on-chip
green light sources remain limited in their tunability. This limitation arises from the strict phase-
matching requirements as well as the restricted tunability of the pump wavelength. In this work, we
demonstrate a widely tunable on-chip green light source powered by Kerr-comb-driven AOP, where
a record-breaking tuning range of 29 nm was achieved. Moreover, the device reached a high signal
density of 11.6 nm−1 without the need for temperature control, which is over six times higher than
the record of tunable OPO-based green light sources [6]. This technique is based on the first demon-
stration of non-cascaded sum-frequency AOP, where coherent sidebands generated via four-wave
mixing co-participate with the pump wave in the AOP process. The inclusion of coherent sidebands
significantly broadens the upconversion wavelength range, allowing for a tunable green light out-
put with an 11 nm wavelength span achieved with less than 20 pm shift in the pump wavelength.
Additionally, we reveal the influence of different Kerr combs on the AOP processnamely, coherent
primary combs, solitons, and incoherent modulation instability combsin a single resonance sweep.
This Kerr-comb-driven AOP mechanism provides an innovative approach to wavelength tunability,
effectively addressing the longstanding limitations associated with pump wavelength constraints. It
substantially improves the potential of Si3N4 for visible light generation and, in principle, can be
adapted for application in other challenging spectral regions.
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