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The breakup of liquid jets is ubiquitous with rich underpinning physics and widespread applications. The
natural breakup of liquid jets originates from small ambient perturbations, which can grow exponentially
until the amplitude as large as the jet radius is reached. For unelectrified jets, only the axisymmetric perturbation is possibly unstable, and this mode is referred as varicose instability. For electrified jets, the
presence of surface charge enables additional unstable modes, among which the most common one is
the whipping instability that bends and stretches the charged jet. In the first part of this talk, I will report
the interesting outcomes of breakup of electrified jets that undergo both varicose and whipping instabilities. The co-development of transverse and axisymmetric perturbations leads to remarkable jet breakup
behavior attributable to initial perturbation magnitude, perturbation wavenumbers, and jet surface charge
levels. The well-controlled triggering and co-development of the instabilities expands the possibilities of
electrified jets breakup, and may spawn new ways of generating micro/nano droplets and controlled electrospinning. In the second part of this talk I will show examples of using electrospray (a result of electrified
jet breakup) in processing advanced materials, such as printing ceramic sensors for harsh environments,
coating of fluorine polymer with microscopic surface textures for drag reduction, and fabrication of semiorganized semiconducting polymer nano pillars with superior charge mobility and better solar cell performance.
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