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Motivation: Full control of a mode-locked laser
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Mode-locked lasers 1 allow people to access physics at various time scales with finest precision.
To fully utilize a mode-locked laser, one would like to arbitrarily modulate the pulsed output,
Including:

* Multiplying or dividing the repetition rate fre, and Trep = 1/frep ON demand;

« Controlling amplitude (4;) , phase (¢;), and waveform shape of individual pulses.

A Proof-of-Principle demonstration
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(b) The 2-mode double diffrac-
tion dynamics is illustrated on g
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of the driving rf signal. (i1)
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This work: We identity a class of composite AOM schemes based on interference of diffraction 8. Tynical pulsed laser outputs .
orders by multiple AOMs. The light diffraction dynamics is mapped to matterwave dynamics in a (ws = 2 X80MHz, 20MHz off)

pulsed standing wave potential, a scenario frequently visited in atom interferometry community!4.

Many ideas for robust matterwave control can be transferred to AOM diffraction beyond M’ Operation near and beyond the Bragg condition
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Simplest example: double-diffraction ﬁ
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* Quantum control of strong transitions

A multi-path routing and time-domain multiplexing network can be constructed
by iterative application of the demonstrated scheme, for generating GHz-rep-rate
coherent pulses, individually shaped, for robust control of electric dipole spin wave.

Please visit our group website (ultracontrol.fudan.edu.cn) for an introduction to various projects
saljjunwu@fudan.edu.cn .
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