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Overview Photonic Integrated Circuit (PIC)-Compatible Laser System

Light-pulse atom interferometers (LPAls) have demonstrated excellent sensitivity to  End goal is to have all lasers, modulators, amplifiers, and nonlinear optics fabricated
inertial forces in laboratory settings, and significant efforts are underway to apply  with photonic integrated circuit (PIC) technology to enable large-scale production.
them in real-world environments [I-5], but maintaining high performance in a “PlC-compatible’ system is an intermediate step to demonstrate the feasibility
dynamic environment is challenging. With the goal of elucidating a path towards of the architecture using commercial-off-the-shelf components.
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120 mm Towards High Data Rate GMOT Operation

High cycle rates enable reuse of atoms from shot-to-shot .

Prototype Compact LPAI Sensor Head

The structure was primarily designed with the goal of minimizing mechanical .
. . » and can complement conventional sensors [15,16]. |
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The sensor head is built around a custom Ti vacuum chamber and grating chip. etween |g;) 2 92) , . — , -
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In-house-fabricated grating chip is composed of three binary gratings in a Ab = K- ( 20 X Q)T
triangular orientation to form a tetrahedral GMOT [7-9]. P = Ketf gg v
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that has sustained a or < yearsg[ I * Truncated-Gaussian “flat-top” GMOT cooling beam only delivers ~16% power
* Volume of about 1.6 X 1.6 X 1.6 in o Rb " out of fiber to vacuum package (I, ~ 1.1 mW/cm?)
* Internally-mounted grating chip using 3D-printed PPERE  Use 780 nm tapered amplifier to deliver I ~ 10 mW/cm? to GMOT [17,18]
Ti swan-neck flexure mounts and retaining ring Ti Vacuum * No mechanical degrees-of-freedom made troubleshooting difficult

e Includes Rb dispensers, NEGs, and AR-coated fused “hamber

silica viewports ([10] used sapphire viewports)
* Assembled with laser welding

* Current: replaced fixed Raman launch optics with free-space launchers

* Next: investigate flat-top beam shapers to alleviate alignment challenges [19]
* While DPMZMs enables fast (almost) arbitrary frequency modulation,

suppression of unwanted sidebands is imperfect and varies over time
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