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How NASA's Cold Atom Laboratory has the potential to
Unlock a New Era in Planetary Science Observations




Cold Atom Lab ' £~ _
The Coolest Experiment ik the Unlverse




Primary Uses of Ultracold Atoms
~ Study their intrinsic properties to test fundamental physical

laws a f the art quantum theories
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Primary Uses of Ultracold Atoms

Exploit the sensitivity and quantum nature that comes with
being ultracold to probe gravity and other inertial forces.

- Fundamental gravitational physics
- Gyroscopes .

- Gravity gradiometers L .
vity gradi —

1
- Accelerometers \
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Primary Uses of Ultracofd Atoms» e & ' ,

Arrange them tomodé'l the physlcs of more |nacce33|ble
systems, such as theflattices, of superconductlng metals or
neutren sIa.rs R - '
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Context: Ultracold Gases as an Enabling Technology

The Ultracold Atom Race Continues...
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The Road to Ultracold
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Atom chip

Gas tail

Dust tail

Vacuum
chamber
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Atom Chip
Wires ——ue

Magnetic Trap
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Ketterle et al., Proc.of the Intl. Enrico Fermi
school, 1999
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What is a Bose-Einstein Condensate?

* Al matteabsbotfioawave ik remperature: = i
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First Observation of Bose-Einstein Condensate
in CAL Flight Instrument
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Content of the Universe

Atoms
4.9% Dark
Energy

69.2%
Dark

Matter
25.9%
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CAL Science: Testing Einstein

Will a potassium atom and a
rubidium atom fall at precisely
the same rate?
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CAL Science: The Quest for Colder Temperatures

This research focuses on
methods of expansion into
exceptionally weak traps to
achieve extremely low
temperature; and on utilizing
these samples for atom )
interferometry

* Adiabatic cooling: let gas expand
into very weak trap. As it expands it
steadily cools...
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The CAL Facility: A Cutting Edge Ultracold
Atom Laboratory in Space
CAL represents limitless potential

for future investigations!
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