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Gravity/Accelerations Rotations

As atom climbs gravitational potential, Sagnac effect for de Broglie waves
velocity decreases and wavelength
increases
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Atom cloud in
optical molasses

The Mobel Prize in Physics 1997

"for dexvelopment of methods to coal and frap stoms with lazer light"
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Gradient Phase (rad)
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Upper Gravimeter (arb)

Lower Gravimeter (arb)

Systematic }L
[nitial Atom Velocity 188 % 1077
Initial Atom Position 1.85 x 103
Pb Magnetic Field Gradients 1.00 % 103
Rotations 0.98 x 103
Source Positioning 0.82 % 10—
Source Mass Density 0.36 x 103
Source Mass Dimensions 0.34 x 103
Gravimeter Separation 0.19 x 103
Source Mass Density inhomogeneity 0.16 x 10—
TOTAL 3.15 x 1073
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& ! % Near-Term Accelerometer Technology Applications
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PRECISION INERTIAL HIVIEJTIO SYSTEMS
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Exttrigger

Interrupt controller

TIDSP CPU

TMS320CE711 EDMA
150 MHz controller

37.5 MHz clock

DsP
Timer0
1024 kHz

Digital In/Out

Serial bus L;(s)elzs Analog In/Out
RF
Etc.
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Co-falling 8°Rb and 8’"Rb ensembles

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

Statistical sensitivity

dg ~ 101> with 1 month data
collection

Systematic uncertainty

dg ~ 1018 limited by magnetic field
iInhomogeneities and gravity
anomalies.

Also, new tests of General Relativity

$

10 m




? %

? +
29 ")
? +

? 8

[ *






() "
S
?
?9
E ,
’?’)"
9 *9 )>
* F + [/ G

122BH |

-E, 2, !

8

* E
9*,% ,0 $%



)>
' *
? )
&
>CG EJ',
? > "' 99>
2 )
)
+ *



% .. %

% %% %
@ " ds = di2 — a(tp(dxe+dy?+dz?)
@=A B >* C"

JE3 26



@ E F %
@ & B %

@
@

% %



6, $ 2.#
34



@ O
8<-, O
0 & >
+ %

C<- -%%



x ja x g
(@)]
. - (@]
@ * x x X ™ ®
= O x O .- X
- - - . o .. *
= . = o o))
* - x
—~~ ()] x
)))9
e O
SSoqmo: o-
x o~ - C
. N —I—l
~ ~ ~ Lo *
o~ + < . +L__4 + o N *
= O I|\\.IE O S x
O OO0 .. .3+ X1 O dA+ .—Oo
HFHEFHFHFT HFFTHEHFFTFTHFTHRAFHHEHRTEHRFHEHFETEHERH



