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The assumptions about dark
energy underlying our
experiment:

1. Dark energy exerts a small, but not zero, force
on matter; not the direct gravitational force on
energy.

2. The distribution of dark energy density is not
uniform



Theory with Caveats:
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Maybe more accurate to say we are looking for any gravitating background energy
density and not necessarily “Dark Energy”
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Fig. 10. — Space-time diagram for a single atom of mass m during the interferometer pulse
sequence. The atom is launched with velocity v: from the bottom of the vacuum system. At
time £ = 0, a § (beamsplitter) pulse is applied to coherently divide the atom wavefunction.
After a time T, a 7 (mirror) pulse is applied that reverses the relative velocity between the
wavefunction components. A final I (beamsplitter) pulse at time 2T results in interference
between the two space-time paths. The interferometer phase shift is inferred by measuring the
probability of detecting the atom in either state |1) (solid line) or state 2) (dashed line). Note
that points D and E are in general spatially separated in the presence of non-uniform forces,
leading to a separation phase shift.



Error Model

Use standard methods to
analyze spurious phase shifts
from uncontrolled:

e Rotations

Gravity
anomalies/gradients

Magnetic fields

Proof-mass overlap
¢ Misalignments
* Finite pulse effects

Known systematic effects
appear controllable at the 8g ~

10716 |evel.

[6G/G ~ 107 is feasible (limited
by test mass)]
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Progress at Stanford




