Contents

Preface . . . . . . . . . 0 0w e e e e e

Chapter 1 Production and Handling of Liquefied Gases

Thermodynamics of Free Expansion. Yield of Simple Liquefier. Refrig-
eration with External Work. Handling of Liquid Helium. Temperature
Measurement and Control. Magnetic Cooling. Determination of
T* = o(T). He? Refrigerators.

Chapter 2 Helium I

The A Point. The Fountain Effect. Mechano-caloric Effect. Viscosity.

Kapitza’s Experiment.

Chapter 3 The Two-fluid Model of He II.

Fundamental Postulates. H. London’s Theorem. The Navier-Stokes
Equation. Viscous Waves. Andronikashvili’s Experiment. Viscosity
of Liquid Helium.

Chapter 4 Entropy Waves or Second Sound

Some Conservation Theorems. Thermal Conduction in He II. The
Second Sound. Experimental Verification. Second-order Effects. At-
tenuation. Radiometer Effect and Rayleigh Disc. Other Methods of
Generation.

Chapter 5 Phonons and Rotons

Some Classical Wave Theorems. Specific Heats. Landau’s Theory.
The Superfluid Component. A Question of Statistics. Feynman’s
Extension of the Landau Theory. Determination of the Landau Spec-
trum by Neutron-scattering Experiments.

vii

27

39

53

72



viii CONTENTS

Chapter 6 Helium in Rotation. . 105
Some Classical Considerations. Osborne’s Experiment. Other Early
Rotation Experiments. Second Sound and Rotation. Quantized
Vortices. Hall and Vinen’s Experiment. The Angular Momentum.
Search for the Quantum of Circulation. Superfluid Wind Tunnel.
Angular Momentum Experiments. Mutual Friction and Vortex Waves.
Summary of the Problem of Rotation. Some Recent Developments.

Chapter 7 He? Solutions I T 140
Early Experiments on Dilute He3 Mixtures. Heat-flush Effect. A\ Tem-
peratures. Vapor-Liquid Equilibrium. Heat of Mixing. Phase Sepa-
ration. Second Sound in the Solutions. Second Sound and Phase
Separation.

Chapter 8 Critical Velocities. . . . . . . . . . . . 161
Origin of the Idea of a Critical Velocity. Critical Velocities with Oscil-
lating Systems. Kinematic Viscosity of He II. Two-fluid Hydrody-
namics. Isothermal Flow in Narrow Channels. Feynman’s Explana-
tion. Mutual Friction and Critical Velocity.

Chapter 9 Superconductivity . 178

Nature of the Effect. Meissner Effect. F. and H. London’s Proposal.
The Accelerated Current. The Experimental Situation. High-fre-
quency Measurements. Specific Heats. The Isotope Effect. Miscel-
laneous Properties. The Question of an Energy Gap in the Electronic
Spectrum. The Nature of the BCS Model. The Knight Shift. Elec-
tronic Specific Heats. Attenuation of Ultrasonics. Superconducting
Alloys.

Index. « : =« « s = s« ® & 5 = » 5 s » = u « 22



	page1
	page2

