Tunel cesi3u

Kpuctannsl 5 Tvnos xumuyeckon cBssn 1) MloHHble, 2)KoBaneHTHble, 3)MeTannnyeckue,
4)MonekynsapHble, 5)BOOOPOAHbIE

1. B MOHHHX KDNUCTAJUIAX BHENHME BAJICHTHEE  SJIEKTPOHH I[EPEXONAT OT
ATOMOB MeTalyla, KOTOPHE CTaHOBATCH IOJOXKUTENLHO 3apAXCeHHBIMM KaTMOHAaMM, K
aTOMaM HEMETAJJIOB, OTPUIATENBHO SBapsSKeHHHM aHMOHAM. 3TO MPUBOIUT K
BJIEKTPOCTATUYECKOMY B3aUMOLEHCTBUID MeXIy HMMM. [[pM STOM Yy MOHOB 3allOJIHEHH
p - oBonouku. B3aMMONENCTBUE MOHOB SBIAETCH KYJIOHOBCKUM:

U you(r) = - 21 24y e“r'=b r—n, (1)
I'Ie r - PACCTOAHME MEXIY LEHTPAMM MOHOB, B M N — IIAPAMETPH, KOTOPHE
MOTYT OHTE HaWOeHH W3 CXMMaeMOoCTM KpucTammoe ( n = 6-9), %, wu Z, -
sQPeKTUBHEE 3apAgM uMoHoB (B Na Cl1 7, = +0,8e, Z, = -0,8c). B MexaTOMHON

[IPOCTPAHCTEE BJEKTPOHHASA I[JICTHOCTE p(r) OIM3Ka K HYJIW.




2. B cnyyae koBaneHTHOM CBSA3UM Napbl BaneHTHbIX 3N1EKTPOHOB
coceaHux atomoB 06obuwecTensatoTcd, obpasya ceBoeobpasHble
"MOCTUKN" 3NEKTPOHHOW MNMIOTHOCTU MeXay CBA3aHHbIMW aTOMaMW.
Cwribl B3auMOOENCTBUA MeXAY aToOMaMu ABNAKOTCS
HanpaBfIEHHbIMU U UMEKOT KBAHTOBO - MEXaHUYECKYI0 Npmnpoay
(obmeHHoe B3ammopencTBue). NoteHumaneHasi aHeprus
B3aMMOOEeNCTBUS (PEHOMEHOSIOMMYECKN paBHa:
U(r)=ar-m=cexp(-ar), (2)

rae m =4, o, C— KOHCTaHTbI.

3. Mpnpona MeTasNIM4ECKOM CBA3UN Ta XKe, 4HTO U KOBAJIEHTHOW.
MponcxoanT obobLecTBNeHNEe BHELWHWUX 3JIEKTPOHOB (BasIEHTHbIX),
OLHAKO XapaKTep JZIoKasm3aumm aTUX 3N1eKTPOHOB UHOW, - OHU
NpnéAnN3nNTesIbHO PaBHOMEPHO 3aMNoJIHAKT BCE MeXaTOMHOoe
NPOCTPaHCTBO, 0b6pa3ysa oOLWNA SINEKTPOHHbLIN ra3, KOTOPbLIA U
OCYLLEeCTBISAET KOJINIEKTUBHOE B3aMMOLEeWNCTBUE C MOJIOXKUTESIbHO
3apPSAXKEHHbIMWA MOHHbLIMK OCTOBAMW aTOMOB MeTaJIJ10B. PacCToAHUSA
MeXny aToMaMun OJifa 3-X OCHOBHbIX TUMOB CBA3W B KpUCTannax
coctasnaoT 0,15-0,25 HM.



4. B MmoneKynspHbIX KpucTannax aToMbl BHYTPU MOSMEKyn oO0beauHeHb
MPOYHLIMN KOBAINEHTHbIMU CBA3SMW, @ aTOMbl COCEAHMX MOJIEKY
B3aMMOAENCTBYIOT 3a c4eT bonee crnabbix BaH Aep - BaanbcoBbix cun,
MMELLINX OMNOSTbHOE MPOUCXOXKAEHME.

Kpuctannsl ¢ BOOOPOAHON CBA3bIO - Nnes,

Kaxkgomy kpuctannuyeckomy BELLECTBY NpucyLla onpeaeneHHas
Kpuctannuyeckas ctpyktypa. ObpasoBaHue TOh Unv NHOK
KPUCTanIM4yeckomn CTpYKTYpbl ONpeaenseTcs ooLwmum npuHLUnom
TepMoanHaMUKKN: Hanbonee yctonymBa CTPYKTypa, KoTopasi Npyu JaHHOM
OaBneHnun n gaHHon Ttemnepatype T MMeeT MUHUManbHYK CBOOOAHYIO
aHepruto F = U -TS, rae -U- aHeprua cBasn Kpucrtanna (3Heprus,
Heobxoanmas Ansa pasbeguHeHNa KpucTansia Ha OTAerNbHbIe aTOMbl UK
mornekynel) npn T= 0 K, S -aHTponuna. CeobogHas aHeprua TeM Bbllle, YEM
cunbHee cBsA3b B Kpuctannax. OHa coctasnset 400 — 80 k[x/monb ans
KPUCTanmoB C KOBaNeHTHOW CBA3bl0, HECKONbKO MEHbLUE Y MOHHbIX U
MeTanIn4ecKknx KpuctansioB n Hambornee HM3Ka 4511 MOJIEKYNSPHbIX
kpuctannos — 4-40 k[x/monb. TeopeTnyeckoe onpeaernieHme csoboaHom
9HEpPrn n npeackasaHne CTPYKTYpPbl NOKa BO3MOXHbI NULLb O114
CpaBHUTENBLHO NPOCTbIX Cry4aes.
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