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e Motivation * Michelson Configuration
From laser cooling to light-pulse atom interferometry, precise | Mode-locked laser 2+ 1)f
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control of light-atom interaction requires precise modulation of :
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optical waveforms in time. To this end, Acousto-Optic Modulation L, Wo, Ao, Po L, QW
(AOM) is uniquely powerful for achieving high speed, high contrast
optical control. However, based on two-mode Bragg diffraction,
traditional AOM is limited in bandwidth and the ditfraction A\
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efficiency is prone to high-order and off-resonant perturbations. | Mput repetition PBS f f | f
The inefficient and slow AOM leaves a general technical gap for rate: Jr
high-speed, high fidelity, coherent control of light [1]. 80 MHz Input. 40 MHz Output

* This work - . mnwwwml
Composite AOM schemes [2] show exceptional performance of T

coherent laser beam control. A natural step further is to enhance the

performance with an N-AOM network (e.g. with N>5). Here we M e ————
investigate the possibility of composite diffraction by multi-passing Time [ns] Time [ns]

single AOMs for resource-efficiency and compactness. Two basic | « 1 direct analogue to ref. [1]

double-pass types, referred to as a Sagnac and a Michelson |. Toward compact, synchronized pulse router at GHz-rates.
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configurations respectively, are studied in detail with which we
demonstrate high-contrast ~on-demand” and " synchronized”
pulse routing respectively. We also demonstrate etficient double-
diffractions for optical multiple-delay generation, by picking up
and controlling optical pulses in a single-mode optical delay loop.

* Nanosecond optical multi-delay generation

The double-AOM
drives almost all of
the incoming pulse
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The coherent splitting of nanosecond pulses may be useful for | singemodeFibef s N = i fiben,
quantum optical applications. . \ — £ — delayed loop (blue
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, * Summary
* Low RF power consumption (~25% of ~ _ «f
regular power). =, * Novel double-pass AOM for high contrast, coherent optical routing.
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* MHz-level on-demanding and ~GHz-level synchronized routing.
» High etficiency optical multi-delay generation for quantum optics.

* Excellent diffraction efficiency (> 97%)

+ Aligned at 200MHz RF driving * QOutlook
frequency, >90% efficiency is achieved ’ * Multiple sideband generation. More sophisticated composite
with 40MHz bandwidth (+1 order) and & AOM network [2]
30 MHz (-1 order) respectively. =0 |
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