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IIpegucaopne

Maxpocrkonuuecras QuanKa, TIOMAMO yIeHHS O PaBHOBEC-
HOM COCTOAHWE MAKPOCKOTWIECKWX TeN, BKIIOUACT TaKKe .
o0MUpHBI pases, W3yIAOIIAE HX HEPABHOBECHBIE COCTOA-
HAA W IPOTECCHl, IPOTEKATONEe B TAKUX COCTOSHHEAX. JTOT
pasmen MaKpOCKONMYeCKO# (PUBMKEM TONYIMI HasBaHHe Hu-
3UUECKOl KUHETURL.

CocTaBHas 9acTh MAKPOCKONAYECKON (hmsmrwm, (msmgec-
Kasg KEHeTHKAa, HMeeT Mel0 ¢ CHCTeMaMW, COCTOAIUME U3
gpes3BrIaiitno Gompmoro gmena gactun. CoOTBETCTBEHHO, 3a-
KOHOMEPHOCTH, KOTOpPHIe OHA OIACHIBAET, SBIAIOTCA CTATHC-
THYeCKAMYA 3aKOHOMEPHOCTSIMH; OHW BBIMONHAIOTCA TeM TOU-
mee, ueM OOJIBINEG YHCIO COCTABIAIINAX CHCTEMY 9aCTHIl, O
TEPSAIOT BCAKRUI CMBICHT, KOTHA 9TO IHUCIO MAJIO.

B oroit kmmre GymeT WATH PEYs O METONAX KUHETHIEC-
KOr0 OMHCAHUS OJHOTO. KIACCA MaKPOCKOMIIECKUX (dmamae-
crux cucreM — iornonnbrr cucrem. COOTBETCTBYIOIIIE PE3YIb-
TAaTHl MOTYT OTHOCHTHCA K TarUM (PUBWIECKEM O00HLEKTAM, He-
paBHOBecHBIC (Tay ;e KaK W TEPMOJUHAMUIECKHE) CBOUCTBA
KOTOPBIX OTPENeNAIOTCA 3aKOHAME JUCIEPCHN X B3amMOMel-
CTBHA KoIeGaTelrbHBIX KBAaHTOB — (fOHOH08. B mepsyio oue-
DPefb TYT HUMETCS B BHEAY KDHCTALIAISCKAE NUANEKTPHKM.
Nmenro pOHOHSI I ONPENENAIOT B 3HAYATENHHON MEDe HX KH-
HeTWYecKoe IoBefeHue !).

Tem He MeHee, caM0O CIOBO «IUIICKTPUKEY A IPELIOUEI
He BKIOYATh B 3aronoBok kuurm. C ogmoit cTOpOHBI, KEHe-
THYeCKOe IIOBefleHIe [HAIEKTPIKOB He BCErga, BOOGINe To-
BODsA, ompefiensercd ONEAME QoromaMu. TyT MOryT HrpaTh
OIIPETEICHAYI0 POJNb W SKCHTOHEL, I HEKOTOPHIe NPYrHe BH-
AEL DIEMENTAapHEIX Bo30y:KIeHmWir. A ¢ APyrot cTOPOHEI, Ma-
Tepmam; KHOTH MOJKET OTHOCHTBCA He K ONHEM TOJNBKO
KPUCTAILIUICCKAM [fusleKRTpuraM. Mvl 3HaeM 0YeHb MHOTO
Pa3IMIHBIX THIOB KOH/IEHCHPOBAWHLIX CPE, B KOTOPHIX CY-
IECTBYIOT COBEPIIEHHO Da3mble BUNH BO3OYIKIEHHBIX COCTOS-

!) B Tarmx mpomeccax, KOTOpHe He H3MEHAIOT HX CTPYKIVDLL
1‘



4 IPEIACIOBUE

mmit. OMEAKO ¥ BCEX KOHEHCHPOBAHHBIX CPeJ ecTb HEUTO 06~
mee, a MMEHHO, TO, 9TO OHE COCTOAT M3 aTOMOB, & 9TH AT0-
MBI MOTYT COBEPIIATH MAIble KONeGamms OTHOCHTENBHO CBOAX
PABHOBECHBIX TOJOKEHMUI.

CoOTBETCTBEHHO, MOMKHO YKA3aTh Gompimoe pasEo0Opa-
sme KUHETHIeCKHX ABIeHNi, IeInKOM OTIpeIeIAIOIUTXCH
sruMu KomeGammaMm. B mTOTE OKasBIBAETCA, HUTO, TIOMIIMO
KPECTAITITECKAX JIMDIEKTPAKOB, €CTh et DA/ usHIecKuX
cmeTeM, KUHETHYEeCKOe ITOBEeNeHHme KOTOPHIX IpH HaJIeHa~
max 00CTOATEITHCTBAX OMPeNelsIeTes dpomomamm. Ciofa MO~
HO OTHECTH W CBEeDXTeRydmil relmi — rennit 11 — mpm mocra-
TOTHO HEBKEX TemmepaTypax- (o meM Tamie moliger peds B
xamre) @ (¢ OMpeTeTeHHBIMA oroBopKaMm) amopduHEe A~
pmerrpukn (cTexma), a B prAfle cIydaes I HIEKTPOTIPOBOAA-
e KpmeTaisl (MeTasisl, Oy IIPOBOTHERE).

(. TOUYKH BpeHWs KHHETHIECKOTO IOBEIeHIA omonHEIE
cECTeMBl IPOMe MHOTHEX J[DPYIUX CHCTEM. Onmaxo Jaxe ¥y
prEx, mpocTeHIIEX CHCTEM, KHHETHIECKO® MOBEEHHEe OTIM-
qaeTea GONBIIAM GOTATCTBOM T PasHOOODAsHeM. CooTBercT-
BeHHO, NPH HANNCAHAW KHUTH A CTOJKHYICA C HE0oOX0AH-
\IOCTHIO TIPOMBBECTH OTGOP W3 OTPOMHOTO MaTepuaid, cy-
MeCTBYIOMeEro B BHe OPUIWHANBHBIX crareit m 0030pOB.
Tpuanmm oT6opa 3aRTIOIAETCA, B OCHOBHOM, B CIeMyIOmeM.

TnaBHOe BEWMAHFEE B KHETE YAETEHO HBIO0KEHII0 OCHOB-
EHIX TPWHIUIOB W MeTONOB PusnaecKoil KUHETHRM. Te u
pyTHe WCTONL3YIOTCS JUIA PEITeHAs M AHALH3A 60IBIIOTO
amera PasHOOGDASHBIX KOEKDETHHIX 3371 KWHETHKH $omon-
HBIX CHCTEM.

TIpm permennE KOHKPETHBIX 3aad CPABHUTENHHO HeMHO-
ro BHEMAHUS yhemserca meraxaM (@ampmMep, TARWM, KOTO-
PEIe OTPeJIeNAI0TCA TeMH WM MHBIMHE CIeNUAbHbIMA Xapar-
TepHcTARAME (DOHOHHOrO CHEKTpa M B3aIMoOJeficTBAA WIH
K6 COOTHONICHWSAME Mty DAsINIHBIME MeXaHM3MaMd pe-
narcamuu). Jax mpaBmio, He OOGCYHAAIOTCA Tarie BOMPOCHL
Tpe6ylomue IS aHANE3a OPHBICICHHA GOIBIIEr0 KOMMIeCT-
Ba DKCIEPEMEHTAIBHBIX JAHHBIX.

B xmure (OPMYIEPYIOTCA METOMbL, MOBBONAIOMUE B MPHIH-
nume MOIyYATh KOIHIECTBEHHBIE BERIPVREHHA [ mabiro-
MAeMBIX BONNUIT TAKAX, HATPAMED, KAK DPABIITHRIC KHHO-
rogeckme rosddummentsl. ITogpobmo aHATMBAPYETCA 3ABH-
CIIMOCTD HTHX BEJINYMH OT TeMIepaTypsl, YacTOTE I NPYTHX
ITapaMerpoB, FAIOTCA EX IOPANKOBEE ONEHKM.

TIPENVUCIIOBUE 5

Yacr
npmere(;m;oomETCTBYIOmHe METONBI pacueTa OCHOBAHEI HA
o HHHETHIeCKOT0 YPaBHEHHA A (DYHKIUE Dac
I iﬂ.};eeimg dorom0B. BoamoskmocTs TOIYIUTh pelIeHue g:ro
ke ep -rupepernuansEoro YPaBHEHUA B AQHAIUTHYICC
Ko Hl;;E:CTB, CKOpee, He MPaBWNO, a HWCKIYenme. Boree
Kosq;(bmmeﬁ TOTTa, KOITA BBIpAKEHWE IIA KAHETHIeCKOTo
xont (HeBaBTa BCC JKe YMAeTCA IPeJCTaBHTL B BaMKHYTOM
o ACHMO OT TOTO, HMOXYIUNOCH JIE OHO B Pesyib
rare ppaciHHH) KHHETHYECKOI0 YPABHEHHUs WM JKe IIyTeM gpa-
o H:Ta » B OTBET OOBITHO BXOJAT AHrAPMOHHIECKHE
xoabd n?ee HTB, [ OONBMIHCTBA (DOHOHHHX cHCTEM B
D Bpemsa memsBecTmee. IlostoMy wMoskeT BO3
Tmrecszl{ - B&))IIpOC, HE 03HAYAeT JIW [AHHAS B KHHUTe MaTeM )
PeHmHBaHngMmepOBRa KUHETHYOCKUX 3aJaY IPOCTOe 112
CIMBOJIOB. ]
K KOTODEHIM B KOHIIE ROHuBognzceH?HHROBHMH el
eJ0 W CRO
6HH}OI OBI OTPAHHIUTHECA C CAMOT0 HAYAJA St
a Moit :
el oueﬂﬁzm}m’ ONHAKO, IIONXON, OCHOBAHHEIN HA OXHHX
it I{OJI;I‘;:, B (DU3MYECKON KUHeTHHe HegocTaroden. Bo
; €CTBEHHAS IIOCTAHO SEn)
BHA 3aj]a
L Ja9d  103B
gaMm ;6}131;(;39 UCCIeN0BaHMe IIONYYalOMUXCA PelIeRmi ]Z[O Hf:;
st ;ICHI/ITL, KaKme HX CROMCTBA He 3aBHCAT OT mpub
il ) (;IIOJILS’OB&HHHX IPH OLEHKAX. A BO-BTODEIX, B Ha
g 531\4;1 B usmueckymo kmHeTERY (Tak me Kax JZ;
S METOJII)LI TeJBl PUSWKA) WHTEHCHBHO IIPOEUKAIOT UHCICH-
B Monc HH};acqua. N mommo mamesarses, wro 3a71a9a BEI-
Ry oon ORag&zzcnnx roapdunmenTor ¢ mocraToumoir
s B pAle KOHK
e PETHEIX CIyT, =
O,t[m{ 9BM y:xe B memamexom Oynmymem yHRen moemyn
5 CHOBHBIE METONBI AHAIM3a KHHETHYECKHX 3a7ad, KOTO
gcﬂ Igcnonbaylorrcﬁ B KHHTe,— 3T0 Iu60 yike ynmm;—;taBme
Huqecﬂﬁgmqecnoe ypaBHeHIe, qmb0 IPAMOX KBAHTOBOMEXA-
Sanece 5631})7?10%1 Wmorpa o6a meroma UPHBOIAT K OgwHA
bTaTaM; BO BCeX TAKHX :
CILydasy
TIPOBECTH UX COIIOCTABICHIEE. A
KAHETH
qanMeHa_Singggyzng; ;Ilnpoxoe PaCIIPOCTPAHEHUE MeTOx
N KOHETHYeCKH
= X 3ajgau
a00HEOTHOPONIEIX 1 HECTAUOHADHBIX yCJIOBE[HXHB I{IlIiI;IIf

)

I{OIOPHG aIoT 3aB MOCTH e e Bernun p =
I HCIMOCTHE KHHETHY CRUX e, H OT mapa:

MeT pOB 3aﬂaqﬂ, HO, BOOﬁme IOBOPH, He TO3BOJAIOT OIIpelleJIH”IB CKOJIB-

y TOYHO 6 p p Bl QHCJICH. (0} q) 0 -
KO HH6 Ib €3pasMepH.
X HCJICHHRIX K B(b III[HSHTOB, BX LA



s IIPENUCIIOBUE

re TOXPOGHO W3IAraeTcA DTOT METOJ IPHMEHATEILHO K HepaB-
goBecHHIM (OHOHAM HAa IPEMepe TaKAX ABJIeNmii, KaK BTIO-
poif 3BYK B [{UDIEKTPHKAX I €T0 BzauMofeiicTBIe ¢ OOGBITHBIM
3BYKOM. " :

Wsnoxenne OOJBIINHCTBA BOMPOCOB S cTpeMIIcsA BecTH
¢ OCTATOYHOM moxEoToit. IlopTOMy, CCHIIAACh Ha Opuru-
HaTbEble PaGOTHL B TEKCTe RHUTH (mmorma — B MOJICTPOTHBIX
IpEMeYaHnAX) fA OTPAHEIMICH yKazaEmeM HMeH aBTODPOB,
KOTOPHIM IIPHHAIEKAT COOTBETCTBYIONEE Pe3yJIbTaThl, I I'o-
ma mX TyOImKAmAm. Cay cmocof BHIBOJA DTHX Pe3yIbTaTOB OT-
HIOb HE BO BCEX CIYJaAX COBHANACT C METOTOM OPHTHHANA,
2 BEITEKAeT W3 eMHOT0 INTaHa, KOTOPOMY mOIYMHEeHA KHUTA.

Boxee moapoOHbIe CCBUIKA, NAHHBIC B MOCTPOYHBIX IPH-
MEUaHHAX, HMEIOT JBOSKEI Xapaxrep. J710 nub0 CCHIIKA HAa
yueGHAKH, I/le W3JI0HEHBl BOTPOCH (oTHOCAmmMeca K CMe-
HEIM pasfelam ¢usmKHm), KOTODHIe THTATEND NOIMRCH 3HATH,
mpeske 9eM IpPECTYIHTE It W3YIEHUI0 COOTBETCTBYIOIMIETO
Mecra KEHTH. JImbo sKe 9TO CCBLIKM Ha OpHUTHHATLEBIE DPa-
GorEr T 0030pHI, TPH3BAHHBIE HOMOTb THTATEIIO, BamHTe-
pecoBaEHOMY B Gomee yrayGIeHHOM BHAKOMCTBE ¢ KAKIM-HI-
6yib BOIPOCOM, O KOTOPOM TOBOPUTCA B ganre. OHEI OTHIONH
He WMEIOT IIPHODPUTETHOTO XapaKTepa, a MMEIOT Tenno JaTh
quTaTeqi0 MePBOHATATILHYI0 OPHEETHPOBKY. B gubmmorpadmm.

I 6yny Bechma Gnaroflaper THTATENAM 32 m066Ie KPATHA-
JeCKITe 3aMETAHIIA, KACAOINUecs KAK CONePRAMMI KHEATT,
TaKX W ABTOPCKUX WMEH, KOTOPEI® B meit ciemgoBaiio OBI J0-
HOTHETENLHO yIOMAHYTH. Hapmeocs, 410 B GydymeM MHe
IIPeICTABETCA BO3MOMKEOCTD yIecTh oTH 3aMEUAHNA.

Tl 9reHHsA KHHATH HEO6XONMMO 3HAKOMCTBO C MEXaHd-
KOM — KIACCHIECKON W KBAHTOBOIL, TePMOJMHAMAKON M CTa-
Tmueckoit (pusMKOIM, a TaKmKe OCHOBAMHI DIEKTPONNHAMIKI,
THAPOJUHAMAKA ¥ TEOPHHI yIPYrOCTIL

B mpomecce paGoTHl HaN KEUTOH MHe OKazamm OOJIBIIYIO
TIOMOIMH KPUTHKOU I COBETAMH A. T. Aponos, C. B. T'amme-
smw, JI. . Typesus, I0. H. O6paszmos, . A. Hapmur u
T. E. Tluxyc. M s BHpaKa0 CBOI CaMylo TIy0oKy0 o
cepredHy0 61arofapHOCTB.
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Tmasa I
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§ 1. Konebanua xpucramimgeckoii pemieTkn

B macrosmem pasmene GyayT pacecMOTpemEl Koiebamusa
aTOMOB KPHCTANIA OTHOCUTENBLHO CBOIX IIONOMKEHHHE DPaBHO-
Becusa 1), " '

PaBuosecHsle momoiKemumaA aTOMOB KpHCTAATa 00pasyior
IPOCTPAHCTBEHHO-TICPHOANIECKYI0 CTPYKIYPY, TAK HA3HIBa-
eMYyI0 KDPUCTALAUYeCEY0 peweTry. Ecrm cumrarh KPHCTaIl
GeCKOHETHFIM, OTBIEKAACH MOKA OT HANWYAA y HEro BHEM-
Hell OTPAHKE, TO OH COBMemaercs caM ¢ co0oil mpm Tpauncid-
muw (mapamienbHOM TepeMemeRun) Ha J00o# mepmom pe-

IIeTKH — BEKTOP @", KOTOPHI MOKHO BEIPA3UTH CJIEMYIOMAM
obpasonm:

QAp = alnl + a2n2 + a3h3‘ (1.1)

3mech ny, ng, ng— NO0Be TeNble IONOKATENbHBIE WIN OTPH-
maTenbHbie umeaa (EX COBOKYOHOCTL MEI GyHeM dwacto 060-
3HAUATH M), & @, @, O3 — TaK HA3LIBAEMEIE 0CHOGHbBLE Ne-
PuU00bl KPUCTALINISCKOR PEIIeTRIL,

ITapanmerennmen, mocTpoeHHBI HA Tpex BEKTOpax &,
Ha3BIBACTCA MEMEHTAPHOU auelrol pemerku?). Bew pe-
IIeTKYy MOKHO IOIYIUTH TPOCTPAHCTBEHHBIM IIOBTOPCHUEM
ee DIEMEHTAPHBIX SYeeK, YIOMMEHHBIX BIUIOTHY0 [Pyl K
npyry. Bee smemeHTapmble s9eiikm, TakaM 00pasoM, TO-
JIeCTBEHHBL JPYT [APYTY; KaKIAas U3 HUX CONECPIKAT OXIHA-
KOBO@ 9YHCIO aTOMOB, OfUHAKOBEIM 00pasoM pacIIONOKeH-
HEIX JIPYr OTHOCHTEIBHO [pyra. s pmanbmeiimero ommeca-
HEA yMo0HO COBMECTHTH ORMH U3 arTOMOB ¢ BEePIIHHON

) Kmaccmdeckas Teopns Kolefammit KpHCTAIHYECKOH pPEIIETKE
Osura paspaGorama Bopmom m om Hapmamom (M. Born, T. von Kar-
mami 1912).

) IlolleBEO OTMETHTH, YTO CHMMETDHS BIEMEHTADHON STIOHKE, BO-

ofIme roBops, He 06A3ATENBHO COBNAJAGT ¢ CHMMETDHOH KpUCTALILIe-
CHOI pemIeTHH.



