Atomic Gas Experimenfts
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@ Alkali atoms: H, Li, Na, K, ... |

Y
~10-10° .
@ N=10-10 ‘&E’ )
o Very dilute n=10'3-10"%cm=® (air n=10%) % /;.'\7
@ Coldest place in the universe™ T~0.45nK v s
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BEC-BCS cross-over

Rotation
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Hydrodynamic
Expansion

posu = —VP

Collective Modes
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Grimm Lab, Innsbruck 2009

“Perfect” Fluid
10000 thinner than air
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Ideal and Viscous Fluids
Hydrodynamics (Low energy eff. theory)

D Con’rinui’ry: 8tl[) e V(pv) — ()
® Euler: 815(,07]7,) = 8ksz =)

2
1L = P+ POl -1 (&;vj O g&;jv : V) A
Ideal Fluid Dissipative

Shear Viscosity: “Friction”
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Kinetic Picture

Low collision rate =¥ Large Viscosity

e High collision rate = Small Viscosity

Small Viscosity means strong interactions

Liquid Helium Quark-Gluon

Plasma

Cold Gases
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String-theory & AdS/CFT: © > T

Cold Gases T=10"7K Liquid HeliumT=IK

unitary gas

Clifford V. Johnson, USC

String Theory

Organized by: Discussant:
Peter Steinberg, BNL Glennda Chui,
William A. Zajc, Columbia Symmetry Magazine

The Quest for the
Quark-Gluon Perfect Liquid

Plasma T=10!2K % N

NATIONAL LABORATORY

He near A—transition

QGP
EEEEEEEEEEEEEEEEEEEEN Stringtheory
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Perspectives

@ Optical lattices. Spin physics,
Hubbard model ...

@ Polarized systems ...

@ Bose-Fermi mixtures, multicomponent
systems, ..

Sin-down
Balanced imbalanced

@ Transport, non-equil.



