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Attosecond-jitter mode-locked lasers and their
microwave photonic applications

| will introduce our most recent progress in the development of attosecond-timing-
jitter mode-locked lasers and their applications in microwave photonic systems.
Some key results in diode-pumped, attosecond-jitter fiber and solid-state lasers in-
clude (a) 14-attosecond-level jitter from nonlinear-polarization-rotation-based Yb-
fiber lasers [1], (b) sub-500-attosecond jitter from self-starting, CNT-mode-locked,
all-fiber Er lasers [2], and (c) 700-attosecond jitter, 1.2-GHz repetition rate optical
pulse trains from Yb:KYW lasers [3]. Using such low-jitter mode-locked lasers, we
further show some new microwave photonic systems, including (d) ultralow phase
noise 10-GHz microwave generation directly from Er-fiber lasers with sub-500-
attosecond jitter and -157 dBc/Hz phase noise at 100 kHz offset frequency [4], (e)
sub-femtosecond drift laser-microwave synchronization [5], and (f) frequency-comb-
based microwave transfer over fiber approaching 10-19-level instability [6]. Finally,
recent applications of our laser-microwave synchronization technique for few-
femtosecond ultrafast electron diffraction (UED) sources will be introduced.
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