
CONTENTS TO VOLUME TWO

P ags

Tables in  Volume T w o .................................................................................... ix

Symbols and Abbreviations.............................................................. xi

Chapter XVI
Properties and Technique of Q u a rtz .......................................................... 406

Axes and Angles—Physical Properties—Experimental Determination of 
Axes—Cutting and Finishing—Mountings and Holders—References.

Chapter XVII
The Quartz Resonator.....................................................................................435

Excitation of Lengthwise and Thickness Vibrations and Experimental Re
sults—Unsymmetrical Effects—Effect of Gap—Flexural and Torsional 
Vibrations—Special Cuts and Shapes—Numerical Data—Luminous Reso
nators—Wave Patterns—Beta-quartz Resonators—References.

Chapter XVIII
Resonators from Other Crystals, and Composite Resonators................. 469

Theory of the Rochelle-salt Resonator—Experimental Results with Various 
Vibrational Modes—Other Crystals—Tourmaline—Composite Resonators 
—References.

Chapter X IX
The Piezo Oscillator........................................................................................489

Crystal Stabilizers—The Crystal-controlled Oscillator—Various Circuits— 
Standard-frequency Oscillators—Rochelle-salt and Tourmaline Oscillators 
—References.

Chapter X X
Rochelle Salt: History, General Properties, and Technique.....................510

General Summary of Properties—Historical—Data on Chemical and 
Physical Properties—Production, Cutting, and Finishing—Electrodes.

Chapter X X I
Rochelle Salt: Piezoelectric Observations..................................................... 531

Direct Effect—Methods of Measurement—Converse Effect—Alternating 
Fields—Comparison of the Direct and Converse Effects—Lag, Fatigue, and 
Relaxation Times.



VI CONTENTS TO VOLUME TWO

Chapter X X II  
Rochelle Salt: Dielectric Observations................

P aqb

. 549
Types of Permittivity—Static Fields—Unipolarity—Low-frequency Alter
nating Fields—Hysteresis Loops—Spontaneous Polarization—Mechanical 
Bias—High-frequency Fields—Effect of Hydrostatic Pressure on Suscepti
bility—Heavy-water Rochelle Salt.

Chapter X X III
Theory of Rochelle Salt, Part I. Interaction Theory and Dielectric

Properties......................................................................................................... 580
Historical—Definitions—Rhombic and Normal Methods—Basic Equations 
—Application of the Interaction Theory—The Clamped Crystal between 
the Curie Points—Equations According to the Normal Method.

Chapter X X IV
Theory of Rochelle Salt, Part II . Piezoelectric and Elastic Properties,

Curie-Weiss Laws, and Conclusions...........................................................603
Direct and Converse Effects—Elastic Constants—The Quadratic Effect— 
Curie-Weiss Laws—Summary of Theory—Experimental Confirmation— 
Conclusions Respecting the Polarization Theory.

Chapter XXV
The Domain Structure of Rochelle Salt.......................................................... 631

Introduction—Effect of Domain Structure on Hysteresis Loops—Poly
morphism.

Chapter X X VI
Internal-field Theory of Ferroelectric Crystals................................................. 643

Statement of the Theory, and Application to Rochelle Salt—Correlation 
between Various Forms of the Theory—The Moment of Rochelle-salt 
Dipoles.

Chapter XX VII
Other Ferroelectric Crystals.................................................................................654

Crystals Isomorphic with Rochelle Salt, and Mixed Tartrates—Phosphates 
and Arsenates—Deuterium Potassium Phosphate—Domain Structure.

Chapter XXVIII
Miscellaneous Applications of Piezoelectricity..............................................667

The Crystal Filter—Various Applications of Crystals as Transducers— 
Ultrasonics—Piezoelectric Emitters of Ultrasonic Waves—Effects of In
tense Ultrasonic Radiation—The Ultrasonic Interferometer—Optical 
Effects—Television Reception—References.

Chapter X X IX
Pyroelectricity .................................................................................................... 699

Types of Pyroelectricity—Theory of the Vectorial Pyroelectric Effect—



CONTENTS TO VOLUME TWO

Tourmaline—Pyroelectric Constants of Various Crystals—The Electro
caloric Effect—Tensorial Pyroelectricity—References.

Chapter X X X
Piezo-optic, Electro-optic, and Other Optical Effects.................................

Introduction—Optical Polarization Constants—Piezo-optic Effect—Elec
tro-optic Effects—Experimental Results—Extinction and Optical Activity 
—References.

Chapter X X X I
Piezoelectricity in the Light of Atomic T h eory .........................................

Binding Forces in Crystals—The Structure of Quartz, Rochelle Salt, and 
Primary Potassium Phosphate—Atomic Theories of Piezoelectricity—The 
Piezoelectric Effect According to Lattice Dynamics—References.

Appendix I
Ferromagnetism ..............................................................................................

Introduction—Paramagnetism—Ferromagnetism—The Curie-Weiss law  
—Generalization of the langevin Function—Domains—Magnetism and 
Strain—The Hysteresis Loop—Thermal Effects—Piezomagnetism.

Appendix II
Recent P r o g r e s s ..............................................................................................

I.R.E. Standards—Synthetic Quartz—Crystal Vibrations—Recent Deter
mination of Crystal Constants—Notes on Recent Piezoelectric Theory—New 
Piezoelectric Crystals—Lithium Sulphate Monohydrate—The High Q of 
Quartz—Quartz Clocks—Progress in Ultrasonics—The Electromechanical 
Coupling Factor—Transducers for Plane Ultrasonic Waves—Ferroelectrics 
—Antiferroelectrics—Pyroelectricity—Ferroelectric Ceramics—Applications 
of Ceramics. Bibliography.

Problems ............................................................................................

General Bibliography......................................................................

Author In d e x ......................................................................................

Subject In d e x ..................................

P age

713

731

745

755

vii

768

771

805

813


