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CUMMETPUA B KPUCTAJVINMYECKUX
TBEP]IbIX TEJAX

B naHHOH TJsiaBe Mbl OCTAHOBHMCS Ha CJIEACTBUSIX, K KO-
TOPHIM NPHBOJUT Ha/Muye TPAHCJANUOHHOA W BpallaTe/bHOMR
cumMeTpuii B xpucrasmiax. B § 1 —3 peub nofizer o rpaHcas~
UHOHHOH CHMMETPHM, a B § 4 Mbl IOKaxkeM, KaKHM 00pa3oM pe-
3YJILTATH TEOPHH IPYII HCIOJb3YIOTCH AJst ONpejie/ieHdst BOJA-
HOBBIX GYHKUUE 3J1eKTPOHOB B KpucTaJiie. B crenytouiux tpex
naparpadax (§ 5—7) 6yner KpaTKo CKa3aHO O TOM, Kak 3TH
pe3yJIbTaThl MOXKHO OOOOIIMTE 1151 Pa3/MUHBX THIOB 3JIeMeH-
TapHBIX BO30YXKJeHHH B KpucTaJsiax (KoJe0aHHA DelerkH,
CIMUHOBLIX BOJH M 3KCUTOHOB). B § 8 paccmarpuBatorcs mpa-
BHJa 0TOOPA TpU TNpOIEcCax PACCEsHHA € YyvyacTHeM 3THX
Bo3Oyxaennii, a B § 9—cJieAcTBAS, BLIBAHHBIE HAJHUHEM
cuMMerpuil Todeynwix rpynn. Ilpy 3TOM MBI He NbITaeMcst
OCBETHTh BCE CTOPOHHI TEOPHM NPOCTPAHCTBEHHHIX TPYNN, HO
JHIIb KPATKO XapaKkTepu3yeM 3J/IeMEHTHl IPYIMB M HENPUBO-
JUMBbIX TIPEACTaBJIEHIH 60Jiee IPOCTHIX IPOCTPAHCTBEHHEIX IPY I

¥ HPUBOJAUM NMPHMEPH! HX IIPHMEHEHHS K 3JEKTPOHHBIM COCTO S~
HUSM."

§ 1. TPAHCJISIUHOHHAS CUMMETPUSA B KPHCTANJAX

Kpucraan coCTOWT U3 aTOMOB WJH HOHOB, YHOPSAICYEHHOC
pPacHOJIOXKEHHLIX B HEKOH IIPOCTPAHCTBEHHOH peIUeTKE, KOTOo-
pasi ompefenseTcsl BEKTOPOM

n=r,a, + n,a, + 1y, (14.1)

rle Bce n;-—uennie Unucia. BeKTOph a; HaSHBAIOTCH BEKTO-
paMH OCHOBHBIX TPaHCJSNMH; OHH JOJUKHBEI OhITb HEKOMIIJa-
HapubIMH. llapansiesenunen, NMOCTPOEHHHI Ha BEKTOpaxX a,,
a,, @;, HASHIBAGTCA SJEMEHTapHOH fAuedKof. B mpocrefimux
KPHCTA/JIaX UMEeTCH B TOUHOCTH HO OJHOMY aTOMy B Kax-
JOM y3Je pemeTKH, HO B foJjee ofmeM cayuae ¢ KaxKAbIM:
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y3JIOM CBfI3aHa HEKOTOPas COBOKYMHOCTb aTOMOB C olpele-
JICHHHIM OTHOCHTEJIbHBIM pacrnoJsioxkenneM. Ha puc. 14.1 uso-
‘6paxkeH JBYMEDHBIH KpHCTaJJ C AByMS 4TOMaMd B 3JEMEH-
TapHOW sueilKe.

Cornacuo ¢opmyJe (14.1), npocTpaHCTBEHHasl pelleTKa
{a cyie10BaTeNbHO, H TBEPAOE TENO) NPOCTUPAETCS A0 6ECKOHEH -
HOCTH. B IeACTBUTENLHOCTH K€ KpHCTAl/] KOHEHeH, HO CO-
JEepXKUT oueHb GOJbLIOe UMCA0 aTOMOB: oKojo 1020 B 1 cm?®.

[
[

Puc. 14.1. Kpectukn —atoMbr Tuna A, KpyKKH-—arToMbl THna B.

3aech Mbl PacCMOTPHM JHLIb MOJE]Ib GECKOHEYHOTo KpHCTaJ-
Ja, Koropa#f, NO-BUIMMOMY, IIO3BOJIsIET BHIUMC/AATL TaK Ha-
3biBaeMbie 00beMHBle CBOHCTBA ofpasua (Hampumep, NpoBOMU-
MOCTh W YJIEJbHYIO TeINIOEMKOCTb). ODTH CBOHCTBA XOPOLIO
XapaKTepH3yIoT o6pasubl ¢ MaJibiM OTHOLIEHHEM [OBepXHOCTH
K 00neMy; TOUHEE, UMCJO aTOMOB, Ha KOTOPbIE OKasblBAeT
BJMSIHHE [OBEPXFOCTh KPHCTadla, MOJKHO OHITh Majo o
CPABHEHHIO ¢ IIOJIHBIM HX YHCJIOM,

Beckouneunnlii kpucrand, Boobite ropopsi, Oyler obsajlaThb
CHMMETDHAMH, BKJIOYAIOIIMMH BpalleHue, HO NOKa MBI Orpa-
HHYMMCS JHUIb YHCTO TPAHCJASIHOHHOH CHUMMETDPHEH, OIMNCHI-
BaeMOH rpyumo# omepatopoB TpaHcasiuui P (n) =P (1,1, 1),
CMEMLAIOUIX OPOM3BOJbHYIO TOYKY I B TOUKY r--n:

P(n)r=r+4n=r+4n,a, +n,a,+ n,a,. (14.2)

3/eChb BEKTODPH OCHOBHBIX TpaHC/AAUMH a; QUKCHPOBAHH, a
KO3QhUUNEHTH 1n; —ILensle Y{caa. DTy Trpynny Mel Oyiem
-0603HauaThb B JaJbHelllem uepe3 & (a,, a,, a;). 3aMeTHM, UTO
YHCJO €e 3JIEMEHTOB OECKOHEYHO BEJHKO.



