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Stairwell in Beecroft (ultralow vibration building): side view
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Beecroft: upper basement labs. Plan view of AION apparatus
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Beecroft: upper basement labs. Plan view of AION apparatus
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Determine scale of the Stanford poster:
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® Two atomic clouds addressed by the same laser poxs o frohe

allows common-mode rejection

2
2

® Measure gravity gradient with phase ¢ x T'Ap — V ; Ntk

. Lolng Fim&of—flight allows novel measurements of
gravitational waves and ultralight dark matter

Position

Tower7Vacuum and Magnetic Shielding

2omar |

o Atomic trapping lifetime limited by vacuum

. e Hydrogen outgassing from strontium oven

o Getter pumps placed near imaging chambers

P = 12500 % b, 6=300 s

Pressure (mbar)

o Target vacuum 10" mbar

0 13 x 5 30

Distance from bbttdm (m)

Octagonal Mumetal shield with four bias coils
e 2D finite element simulation
e Earth field shielding factor > 100

e Target bias field = 1 Gauss

« Optimal configuration achieves ~ 10 field inhomogeneity within
1 inch from the center

o 3D simulation in progress with Robert Wands at Fermilab

L evitating Sequences

Repeated pulses can levitate atoms
« 698 nm light imparts a recoil velocity of 6.5 mm/s

o Velocity-selected light talks to each arm separately
myg
hk

 Rabi frequency requirement of approx. 3 kHz

o Levitation requires a pulse rate of fiue = 1503 s7*

o Allows longer sequences and higher spacetime area
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