Mixing a sodium potassium
soup — served cold
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Cold atomic mixtures

Quantum Thermodynamics
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Gauge field

Experimental realization of U(1) gauge invariance in
ultracold atomic mixtures, Mil et al., Science 367,
1128 (2020).

Quantized refrigerator for an atomic cloud,
Niedenzu et al., Quantum 3, 155 (2019)

Universal Quantum Computation

et

Universal quantum computation and quantum
error correctionwith ultracold atomic mixtures,
Kasper et al., e-Print: arXiv: 2010.15923 (2020)
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The ultra (C)old machme
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SoPa: Another cool machine

Rack with electronics
and experiment control
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Single atom counting
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Time traces
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Single atom counting &

digitization
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MOT dynamics

3.0

™

Atom number
=

0 100 200 300 400

Image index

1 - Posson

[
=
=

.

Occurances
=

B without K
[ with K

6 -5 -4 -3 -2
# Losses

Occurances

Loss Process
N loss

150 1

—
=
=

50

0 1 2 3 4 5 6 17
# Loads

Loading Process




MOT dynamics

150 1

Influence of K atoms }

Occurances

Pload [%] Ploss [%]

Without K 1.06(3)  2.76(23)
With K 1.02(3)  2.47(24)

Stochastic dynamics of a few sodium atoms in a cold

[
=
=

ot
=

B without K
[ with K
-8- Ppisson

.D.
7 -6 -5 -4 -3 -2

# Losses

-1

0

potassium cloud, Rohit Prasad Bhatt, Jan Kilinc, Lilo /
Hocker, Fred Jendrzejewski (2021). arXiv:2101.01135.
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Current status

New Coils Optical Tweezer
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Dichroic
Mirror

Roux and B. Cilenti and V. Helson and H. Konishi and J. P. Brantut SciPost
Phys. 6,4 2019
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