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Relevant Low Temperature Technigues

Properties of Liquid Helium Helium-4 Helium 3
Critical Temperature 52K 33K

Boiling Point at 1 atm 42K 32K

Minimum melting pressure 25 atm 29 atmat 0.3 K

Supertluid transition temperature 217K 1 mK in zero magnetic field
at saturated vapor pressure

Type Boson Fermion




“He Phase Diagram
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He II: Superfluid

Bose-Einstein condensate
frictionless fluid

= will escape from a vessel that is not
sealed by creeping along the sides until it

reaches a warmer region where it

By @ evaporates
l , = moves in a 30 nm thick film Rollin film

regardless of surface material.
= leaks rapidly through tiny openings
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Cryostats
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Evaporative Cooling
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Dilution Refrigeration
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Dilution Refrigeration

reaches temperature ~ few mK




Dilution Refrigeration: Working Principle
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From RT to the Millikelvin

A Dilution Refridgerator

MNK 126-700
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Heading beyond the Millikelvin




