


CONTENTS

VOLUMEI

Prefaceix

Listofcontributorsxiii

Biographicalcaptionsxvii

1PHYSICSIN19001
SirBrianPippard
1.1Thecommunityofscientists3
1.2Theeducationofaphysicist8
1.3Theresearchphysicist16
1.4Thesupportofresearch19
1.5Black-bodyradiation22
1.6Experimentalfacilities24

1.7Theworld-picture29
1.8Theseedsofmodernphysics36

2INTRODUCINGATOMSANDTHEIRNUCLEI43

AbrahamPais

Part1ATOMS43
2.1Prelude43

2.2Thedecadeoftransition:1895-190552
2.3Radioactivity:1896-190556
2.4Thestructureofatoms:1897-190663
2.5Thebirthofquantumphysics65
2.6NielsBohr,fatherofquantumdynamics72
2.7Firstthegoodnews.Moresuccessesfortheoldquantum

theory89
2.8Nowthebadnews.Thecrisisoftheoldquantumtheory101

Part2NUCLEI103
2.9β-rayspectroscopy,1906-14103
2.10Modelsofthenucleus,thebeginnings109
2.111926-32:theyearsofnuclearparadoxes115



2.12Theneutron119
2.13β-spectra:theendofthebeginning126
2.14Fission129

3QUANTAANDQUANTUMMECHANICS143
HelmutRechenberg

3.1Introduction143
3.2Quanta―theempiricalfoundations(1900-28)145
3.3Originandcompletionofquantummechanics(1913-29)173
3.4Theworldofmicrophysics(1925-35)210

4HISTORYOFRELATIVITY249
JohnStachel

4.1Introduction249
4.2Thespecialtheoryofrelativity254
4.3Thegeneraltheoryofrelativity286
4.4Unifiedfieldtheories320

5NUCLEARFORCES,MESONS,ANDISOSPINSYMMETRY357
LaurieMBrown
5.1Thestatusofphysicscirca1930357
5.2Annusmirabilis―thenewphysicsof1932370

5.3Twofundamentaltheoriesofnuclearforces375
5.4Cosmicraysinthe1930s:QED,showers,andthemesotron383
5.5Mesotrons,mesons,andthebirthofparticlephysics394
5.6DiscoveriesduringandjustafterWorldWarII405

5.7Conclusion409

6SOLID-STATESTRUCTUREANALYSIS421
WilliamCochran
6.1Crystallographyandx-raysbefore1912421
6.2Thediscoveryofx-raydiffractionbycrystals424
6.3Experimentaltechniques432
6.4Methodsofstructuredetermination439
6.5Accuratestructureanalysis450
6.6Neutrondiffraction453
6.7Electrondiffraction463
6.8Surfacecrystallography465
6.9Imperfectcrystalsandnon-crystallinesolids471

6.10Theimpactofcrystal-structureanalysis484
6.11Biomolecularstructures496
6.12TheInternationalUnionofCrystallographyandrelated
topics511

7THERMODYNAMICSANDSTATISTICALMECHANICS

(INEQUILIBRIUM)521

CyrilDomb



7.1Introduction―nineteenthcenturybackground521
7.2Impactofthequantumtheory524
7.3Formaltheoreticaldevelopments531
7.4Thethirdlawofthermodynamics535
7.5Phasetransitionsandcriticalphenomena542
7.6Furthertopics574

8NON-EQUILIBRIUMSTATISTICALMECHANICS
ORTHEVAGARIESOFTIMEEVOLUTION585
MaxDresden
8.1Aphaseoftransitionandconsolidation585
8.2Ahistoryinthreeparts592

IllustrationacknowledgmentsAl

SubjectindexSI

NameindexNl

VOLUMEII

9ELEMENTARYPARTICLEPHYSICSINTHESECOND
HALFOFTHETWENTIETHCENTURY635
ValLFitchandJonathanLRosner

10FLUIDMECHANICS795
SirJamesLighthill

11SUPERFLUIDSANDSUPERCONDUCTORS913
AJLeggett

12VIBRATIONSANDSPINWAVESINCRYSTALS967
RACowleyandSirBrianPippard

13ATOMICANDMOLECULARPHYSICS1023
UgoFano

14MAGNETISM1111
KWHStevens

15NUCLEARDYNAMICS1183
DavidMBrink

16UNITS,STANDARDSANDCONSTANTS1233
ArlieBailey

IllustrationacknowledgmentsA7

SubjectindexSI

NameindexNl


	page1
	page2
	page3
	page4

