
CONTENTS 

CHAPTER I. PRODUCTION OF LOW TEMPERATURES 1 
1. Isentropic cooling. 2. Isenthalpic cooling. 3. Air liquefiers. 4. 
Hydrogen liquefiers. 5. Helium liquefiers. 6. Gas purification and

 compression. 7. References. 

CHAPTER II. STORAGE AND TRANSFER OF LIQUEFIED 
GASES 34 

1. Dewar vessels. 2. Transfer siphons. 3. Liquid-level indicators and 
depth gauges. 4. Liquid-level controllers. 5. References. 

CHAPTER III. HEAT EXCHANGERS 58 
1. Introduction. 2. Calculation of pressure gradient and heat transfer. 
3. Methods of construction. 4. Example of heat-exchanger analysis. 5. 
References. 

CHAPTER IV. TEMPERATURE MEASUREMENT 74 
1. Introduction. 2. Relation of thermodynamic and gas scales to the 
international scale. 3. Fixed points. 4. Gas thermometry. 5. Vapour-
pressure thermometry. 6. Electrical resistance of metallic elements. 7. 
Metallic alloys as resistance thermometers. 8. Semiconducting resis-
tance thermometers. 9. Thermocouple thermometers. 10. References. 

CHAPTER V. HEAT TRANSFER 127 
1. Introduction. 2. Conduction of heat by a gas. 3. Heat transfer 
through solids. 4. Heat transfer by radiation. 5. Other causes of heat 
transfer. 6. Example of heat-transfer calculation. 7. Heat transfer 
through pressed contacts. 8. Heat switches. 9. References. 

CHAPTER VI. TEMPERATURE CONTROL 157 
1. Introduction. 2. Control of vapour pressure. 3. Control by electrical 
heating. 4. Controlled refrigeration. 5. Flow method of control. 6. 
References. 

CHAPTER VII. INTRODUCTION TO CRYOSTAT DESIGN 
171 

1. General considerations. 2. Cryostats for specific-heat measure-
ments. 3. Cryostats for measurement of thermal conductivity and 
thermoelectric power. 4. Cryostat (1-300 K) for expansion measure-
ments. 5. Cryostats for electrical resistance or Hall-effect measure-
ments. 6. Cryostats for optical and X-ray examination of materials. 7. 
Magnetic susceptibility cryostats. 8. Other cryostats. 9. References.



CHAPTER VIII. COOLING WITH HELIUM-3 201 
1. Introduction. 2. Helium-3 cryostats (evaporation). 3. Helium-3 
dilution. 4. Leiden 'superleak' refrigerator. 5. Pomeranchuk cooling. 6. 
Thermometry. 7. References. 

CHAPTER IX. ADIABATIC DEMAGNETIZATION 219 
1. Introduction. 2. Paramagnetic salts. 3. Temperature measurement. 
4. Cryostats. 5. Heat transfer and thermal equilibrium below 1 K. 6.

 Two-stage cooling, cyclic magnetic refrigeration, and nuclear demag-
netization. 7. Magnets. 8. References. 

CHAPTER X. VACUUM TECHNIQUES AND MATERIALS 
255 

1. Introduction. 2. Vacuum technique. 3. Solders. 4. Vacuum seals and 
cements. 5. References. 

CHAPTER XI. PHYSICAL PROPERTIES OF SOLIDS 275 
1. Heat capacity of solids. 2. Thermal expansion. 3. Electrical resistiv-
ity. 4. Thermal conductivity. 5. References. 

APPENDIX 
Tables 307 
Cryogenic equipment 321 

SUBJECT INDEX 327


