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Gravity/Accelerations

g

(longer de Broglie 
wavelength)

As atom climbs gravitational potential, 
velocity decreases and wavelength 
increases

A

Rotations

Sagnac effect for de Broglie waves
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t (s)
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C o r d in a t e
t r a n s la t o r

IM U

K a lm a n
F i l t e r
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b e a m  s te e r in g
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p a ra l le l c o r r e la to r
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c h ip  s c a le  a to m ic
c lo c k
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m e a s u re m e n t

u n its

g e n e r a liz e d
K a lm a n  f i l te r

s a te ll i te  n a v ig a t io n
s ig n a ls

G e n e r a l iz e d  V e c to r  D e la y  L o c k  T r a c k in g  N a v ig a t io n  S y s te m

In te g r a t io n  o f  R F  s a te l l i t e ,  in e r t ia l ,  a n d  c lo c k  s e n s o r s  in to  o n e
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Co-falling 85Rb and 87Rb ensembles

Evaporatively cool to < 1 mK to 
enforce tight control over kinematic
degrees of freedom

Statistical sensitivity

dg  ~ 10-15 with 1 month data 
collection

Systematic uncertainty

dg  ~ 10-16 limited by magnetic field 
inhomogeneities and gravity 
anomalies.

Also, new tests of General Relativity
10
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