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Strongest effects for 
second species in large 

majority, and with
large difference in lattice depths.

Second species 
generally leads to 

decreased coherence
of the primary species.
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3.7(2) ×105 atoms

Effects of Interspecies Interactions

State-selective SF-MI transition
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localized atomic “background”

“quantum emulsion ”?
Roscilde & Cirac,  PRL 98, 190402 (2007)

sudden rise
in peak width

sudden drop
in visibility

percolation threshold?

a

8.3 ER

b

2.1 ER

background fraction fb

p
ea

k 
w

id
th

 σ
a (  
ħk

)
vi

si
b

ili
ty

  γ a

0.15

0.25

0.35

0.45

0.25

0.50

0.75

1.00

0.0 0. 2 0. 4 0. 6 0. 8 1.0

only (fgv)a

ba with      

0.0 1.0fb

0.1

0.2
0.8

1.0

“Background Medium” (b)

superfluid atomic “background”

µw Power (dBm)
-35 -25 -15

0.0

0.2

0.4

0.6

0.8

1.0

fb

Internal state preparation
Landau-Zener microwave sweeps
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Characterizing Coherence
along state-dependent axis

(after gravitational phase-shift)

1.7(1) ×105 atoms 1.7(1) ×105 atoms

Lattice Ramps
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Polaron-like effects?

Bruderer et al.,  PRA 76, 011605(R) (2007)

2

decreased tunneling, 
clustering of “impurities”

(good) classical mattress.... “quantum mattress”....

healing lengthb2

h.o. length


