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Cosmology and the superfluid transition in 4He





The superfluid transition in 4He is the most experimentally pure system for studies of critical phenomena.  We have been able to make careful measurements of the critical properties of 4He to within one part in 1011 of the superfluid transition, which is unprecedented in condensed matter physics.  Critical phenomena, finite-size effects, and self-organized criticality have been elucidated experimentally near this transition to long-range quantum order. This is a model experimental system for tests of spontaneous symmetry breaking, which is also of intense interest in early-universe theories.  Our preliminary experiments suggest that it may be possible to track the time rate of change of the cosmic microwave background temperature that results from cosmic expansion in future space radiometers, provided that the much more rapidly-varying foreground sources of radiation in the cosmos may be subtracted.  This will be an exceptionally hard experiment, but such a measurement of the time rate of change of the background temperature of the universe would provide an model-independent measurement of Hubble’s Constant.
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