


PartVIQuantumstatisticsandphysicalkinetics

Chapter1Quantumstatistics

§1Thedensitymatrixandthestatisticaloperator3
2Thestatisticaldistributioninquantumstatistics7
3Statisticaldistributionsinanidealgas15
4DegenerateidealBosegas18
5ImperfectBosegas.Superfluidity24

Chapter2Physicalkinetics

6Phenomenologicaltransportequationsandthegeneralequa-
tionsofkinetics33

7Themassconservationlawanddiffusionflow36
8Themomentumconservationlawandtheequationsofmo-

tionforacontinuousmedium40
9Theenergyconservationlawandentropytransportina

movingcontinuousmedium44
10TheFokker―Planckequation50
11Thebasickineticequation58
12Discussionofthebasickineticequationandsomesimpleex-

amples64
13Non-equilibriumsystemswithanegativetemperature.The

amplificationofelectromagneticwavesbysuchsystems68

Chapter3Thekinetictheoryofgasesandgas-likesystems

14Boltzmann'skineticequation72
15Thebasickineticequationforcorrelationfunctions79
16ThederivationofBoltzmann'sequationfromthebasicki-

neticequation83



§17Thegeneralizedtransportequationandthepropertiesof

summational(additive)invariants90

18Theequationsofmotionofacontinuousmedium93

19Thelawsofincreaseofentropy99

20Equilibriumandlocal-equilibriumdistributionsinanideal

gas101

21ThegeneraltheoryofthesolutionofBoltzmann'sequation106

22Theequationsofhydrodynamics.Theviscosityandthermal

conductivityofgases113

23Relaxationtime123

24Thediffusionofanadmixtureofagasoflightparticlesinto

agasofheavyparticles126

25Thermaldiffusioningases133
26Thedispersionofsound136

27ThelinearizedBoltzmann'sequationforquasi-gaseoussys-

tems138
28ThesolutionofBoltzmann'sequationforaquasi-gaseous

systeminanexternalforcefield142

29Thekineticequationforpolyatomicgases145

30Themoderationoffastneutrons151

31Thespatialdistributionofneutrons161

32Kineticequationforaplasmadisregardingcollisions166

33Thedispersionanddampingofplasmawaves169

34Thekineticequationforaplasmatakingintoaccountcolli-

sions179

35Theestablishmentofequilibriuminanelectron―ionplasma185

Chapter4ThetimecorrelationfunctionmethodandOnsager's

theory

36Theresponseofasystemtoanexternaldynamicperturba-

tion.Classicalcalculation190

37Theresponseofasystemtoanexternaldynamicperturba-

tion.Quantumcalculation197

38Theresponseofasystemtoathermalperturbation199

39Thecalculationofkineticcoefficients.Theconnectionwith

Boltzmann'sequation204

40Onsager'stheory208

41DiscussionofOnsager'srelations213

42Non-equilibriumprocessesinone-componentsystems215



§43Non-equilibriumprocessesinmany-componentsystems(dif-
fusion,thermodiffusion,thermoelectriceffects)220

44Fluctuation-dissipationtheorem225

Chapter5Solid-statetheory

45Asolidbodyasaquantum-mechanicalsystem229

46Thecrystallattice232

47Latticevibrations235
48Wavefunctionofanelectronmovinginaperiodicfield241
49Theenergyspectrumofanelectronmovinginaperiodic

field244
50Asystemofelectronsinasolid260
51Modelsofametal,asemiconductorandadielectric269
52Magneticpropertiesofmetals.Theparamagnetismofan

electrongas271
53Thediamagnetismofanelectrongas275

54Ferromagnetism281
55Theinteractionofelectronswithlatticevibrations287
56ThetotalHamiltonianofasolid294

Chapter6Thekineticpropertiesofsolids

57Thekineticequationforelectronsinmetals299

58Theelectricalconductivityofmetals302
59TheHalleffect305
60Theopticalpropertiesofasystemofconductionelectrons310

61Thephotoelectriceffect312

62Themeanfreepathlengthofelectronsinmetals317

63Thecollisionintegralforelectronsinametal326

64Asolutionofthekineticequation329

65Superconductivity334

66TheoryoftheFermifluid344

67Electronsindielectriccrystals351

68Theenergyspectrumandthedistributionfunctionofelec-

tronsinsemiconductors355

69TheelectricalconductivityandtheHalleffectinsemicon-

ductors362



Chapter7Interactionofradiationwithafree-electrongas

§70Low-densityplasmainalow-frequencyradiationfield365
71Kineticequationsforelectronsandphotons371

72KineticsofBosecondensationinaphotongas376
73Mobilityofanelectroninaradiationfield380

74Systemofelectronsinanarbitraryradiationfield386
75Generaldiscussionoftheresultsandrangeoftheapplicabil-

ityofthetheory388

Subjectindex395




	page1
	page2
	page3
	page4
	page5
	page6

