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Refrigeration below 1K

1. Dilution refrigerator
2. Adiabatic demagnetization
3. Pomeranchuk cooling
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Nuclear demagnetization

Suggested by Gorter (1934) and Kurti and Simon (1935)
Realized by Kurti, Robinson, Simon and Spohr (1956)
Cooled Cu nuclear spins to about 1 uK, while lattice and
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Figure 3. Entropy-temperature diagram for copper demagnetization process.

Adiabatic

Large Curie constant Cu 0.57 pK (Pt 0.019, In 1.11); PrNig x 17

In equilibrium with electrons (small Korringa constant) Cu 1.1 secK (Pt 0.03)
No superconducting transition

Small residual field (PrNi5 ~ 1mK)

High thermal conductivity

Desirable mechanical and metallurgical properties (heat leak)
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picokelvin installation at HMI in Berlin
(operational from 1992 to 1996)
Neutron diffraction on nuclear
spin ordering in silver
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World record YKI cryostat
LTL, Helsinki: 100 pK 1n 1999
Nuclear magnetism in Rh, Li,
He mixtures, etc.
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