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Spatiotemporal mode-locking is a promising lasing regime for developing coherent sources for multi-
mode nonlinear photonics. We show that a degenerate-cavity Vertical External-Cavity Surface-Emitting
Lasers (VECSELs) can be operated in this regime. The emitted pulses exhibit a spatial profile which
depends on the resonator parameters. Approaching the self-imaging condition, we observe mainly two
kinds of non homotetic patterns: hexagons and rolls. These pulsating patterns are temporally localized,
i.e., they can be individually addressed by shining optical pump pulses. Our result reveals that large-
aspect-ratio VECSELs offer unique opportunities for studying fully developed spatiotemporal dynamics
and for applications to multidimensional control of light. As an example, we provide a proof of principle
of a VECSEL capable of generating spatio-temporally reconfigurable light.


