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BBEJIEHUE

ITogeinkHOCTS CBOGOAHBIX /IEKTPOHOB B HOPMANBLHOM OKTaHE HA ABa
NOpAAKa HHXE, UM B H300KTaHe, HECMOTpA Ha TO, YTO (U3HIECKHE
CBOMCTBa XHIKOCTeH mpakTHdecku omurakoBsl [1]. Ecrs MHeHme, 9T0 3TO
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pasmame oOycnopneHo pasHol  crpykrypoit  (dopmoli, pasMepom)
MEXMONEKY/UPHRIX NOIOCTeH, 50 KOTOPHIM IIPOHCXOMMT JIBHDKEEHE
anekTpoHa. B xasnoli paGoTe moka3aHo, 4TO CIPYKTYDHEIE PASHAIHAL MEKIY
H3OMEPHEIMH KHJIKOCTAMA MMEIOTCA, CKopee, He B IIQJIOCTIX, a B obnacrax
ILTOTHOR YKIaKy MONEKyI1, Gonee KpyIHEIX B H300KTAHE.

MOJEJH

B pabore HCIONB3IOBAIHCE KOMITBIO-
TEpHHIE MONEIM OKTAHA H W3O0OKTAHA,
TOIygeHHEIE METOAOM  MONEKYIHpHOH
mueamuke B NPT-ancamOire IIpH Temrie-
patype 298K u HopMansHOM arMocdep-
HoM pasneswu. Kaxnas Mogens Onbia
npexcrabiesa 100  xondurypaumamm, L S e e e
BHIODAHHEIMH W3 TPAEKTOPHM JUiHHON B r
2 e, Kordurypammu cogepaxanm o 1000  Puc.l Pamamnwe (ynxgan pacnpe-
MONeKyn B 0okce ¢ IepHOAMMEcKHMy JIVICHHE 8TOMOB yrIepoaa.
TPAHHYHEIMH YCIIOBHAMHE.

Bce BlaumopeHcTBAA, KaK BHYTPH, TAK M BHE MONEKYH, ONWCHBAJIHCH
pe nomomy nons cun TraPPE-UA [2], B xoTopoM Kaxpaas MeTHAbHAA
Ipyina NPeACTABIUIACE KaK OAHA OObejHHeHHas aToMHad eguaMna. Jns
BlauMopeiicTBi Ge3 XxuMEYecKod CBS3H MCHIONB30BAJICH TIOTEHITHAT
Jlennapna-/Ixonca. IlepBeie pe3ynsTaTel [0 H3YYEHHIO CIPYKTYPHl 3THX
Mogpexneit 6 onmyGIMKoBaRE Hamu B pabore [3].

Pazmmuws B CIpYKTYpe MOJENeR NPONBIMIOTCA YK€ B QYHKOHAX
PaJHAILHOIO PacTpeNeieHHs ATOMOB YIVIepo/a, MPEICTARICHHRX Ha pHuc.],
H3 pucyHka BHAHO, WI0 CJIEJOM 33 HACANBHO COBRMSJAIOIIAMY TECPBRIMH
MAKCHMYMaMH, OTHOCAIMMUCE K BHYTPHMOJEKYIAPHHEIM PacCTOSHHAM,
clexyioT Gonee JaneKHe OCIMILIAIUH ¢ 3aMETHO Pa3HEIMK IICPHONAMH,

METOJI BOPOHOT'O-JIEJIOHE

Jns asamusa CTPYKTYPH PHIXNEIX M IUIOTHHX YH8CTKOB MOJencH HaMu
ucnonkzoBancs MeroX Bopowxoro-Jlenore [3]. Ilpu momomm storoe Merora,
BCE NPOCTPAHCTBO KoHOHTypalmu OBLTO pa3fellcHO Ha 3IEMEHTapHbIE
TETPaIApPUYECKHE YIacTKM (CHMIUIekchl JlenoHe) ¢ BepinHHAMM B ICHTpE
geteipex Gmpxafimmx aToMoB. J{HaMerp BCeX aTOMHEIX eyMHHI GRUT NpHHAT
pasasiM  3.73 A, 9TO COOTBETCTBOBANC 3HAYCHHIO G, HCHONB3YEMOMY B
TraPPE-UA mpu Mozermposamwm rpymiasi CH,y. Pacnpenenemve pamuycos
HYCTHIX HMHTEPCTHHMANLHEIX cdep, BIHMCAHHBIX MEXIY aTOMaMH KaxIoro
cuMmiUlekca [lermowne, npeacrasieno Ha pucyske 2. Kax puamm, B obemx
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MoeIsX OOHAPYXHIOCH 3aMETHOE KOIHIECTBO HHTEPCTHIHATLEEIX chep ©
OTPHIATEILHEIMH pajuycaMH. Kak okaszayiock, Bce TakMe chephl B H-OKTaHe
¥ Oonbiias MX YacTh B H300KT4HE PACIOIOKEHH BHYTPH CHMILIEKCOB,
o6pa3soBaHELIX aTOMAMH ONHOK W TOH JXKe MONEKYHIsl, TO €CTh ABIAIOTCH
37IEMEHTOM BHYTPHMONEKYNApHOH# CTpYKTYpHL. Taloke OTMETHM, 9TO XOTA
pachpelielieEHa PagiycoB IIYCTHX cdep 3aMETHO OTIHYAIOTCA ITO BRICOTE H
IIHMpHHE, OHH TPaKTHIECKH OXHHAKOBH B of1acTH 6ONBNMAX paUycoB.
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Puc.2 Pacnpenevienne pafnycoB Pac3 PanpamsHute $YHKIHE PACIpEe s
HHTEPCTRUHANLHEIX cdep Ry AETEpCTAIAATEERIX cdep ¢ Ry> 14 A,

BaaaMHOC  pacHONOXKEHHME  HHTCPCTHIMATBHRIX cdep, KXak H
PacroNOXKEHHE AaTOMOB, MoOXer OBITh H3YHEHO NpH IOMONM NapHEIX
KOPPeNauMoHHEIX GyrKumit pacnpenenenns. Ha puc.3 npusenenst Gyaximu
pacIpenesicHus He BCEX, a JIMIOS CaMEIX GONBOIMX HHTSPCTHIMANBHEIX ciep,
ueit paguyc npessmaer 1.4 A. 3mecs CHOBa IOYTH HIEANBHOE COBIAICHHE
TIEPBOT0 MAKCHMYMa CONPOBOKAACTCH 3aMETHBIM  PacXOXACHHEM B
JANbHEHAIHX OCIIIIIALHAX.

BbIAEJIEHUE NOJIOCTEH ¥ IVTOTHBIX ATOMHBIX
KOHOUI'YPALMI. NEPKOJLIMOHHbIH IOXXOZ

Ilpn pacuere cumiuiexcoB Jlenoge MbI OTHOBPEMEHHO ITONY9YacM MACCHB
HX CBASHOCTH — ceTky Boponoro. Kaxaeifi y3en 3To#l CeTKH COOTBETCIBYET
CHMILICKCY, @ CBN3b CETKHM O3HAYACT, YTO COOTBETCTBYIOIIHE CHMILICKCHI
CMEXKHBIC TI0 I'DAHH, TO €CTh HMEKT TpH ofmprx aroma. «Oxpammeas)
(BLLOENAA) YRR CEYKH, WIF KOTOPHIX DAJMyC HMHTEPCTHHUAIBHOH chephl
TIPEBRIIACT PAAMYC HekoTopo#t BrOpauHOH npobHOH cheph, MBI oTMETHM
Y4aCTKH IPOCTPAHCTBA, B KOTOPHE dTa cdepa Moxer OnTh noMeniera. Ecma
paHMYC TPOXOJa MEXXY CMEXHRIMHM OKDPANICHHBIMH CHMIUIEKCAMHM TAKKE
TnpessnnacT paguyc ToM xe npobuoit cdephi, ME «OKpacHM» H MX TOXE, TEM
CaMbIM OTMEYas IPOXOML, JOCTYITHRIC U1 IICPEMEIEHHS YKa3sauHoH cdepsl.
B peaynsrare Ha cerxe BopoHoro Syayr oXpameHN KIACTEpPH, Kaxieii w3
KOTOphIX Oymer COOTBETCTBOBATE OTAeNbHON obOmacTH IpOCTpaHCTBa,
JOCTYIHON Ay NepeMenteHHs MpoGHOoiH cdephl BRIGPAHAOIO HAMH paJHYCa.
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Jns Brigenenus obnacredl noOBRIMEHHOH I[NOTHOCTH AaTOMOB HaM
HOCTaTOYHO OKPACHTh UHTEPCTHIMANLHEE cdeprl ¢ paamycoM MeHbme
pamuyca BuOpanHOH npobHoH cdepw, mocne wero ofsenuuETs B OOMH
KIT4CTep BCE OKPAmICHHEE CHMIUIEKCE], CMEXHBIE TO IPAHH.

’ ¥ TF Puc4  JlsyMopHas  MIOCTPAITAN
; Y :  cnocoba Brrenenus sagGonsnmx monocred
# ganbonee MROTHEX ofnactell YHAaKOBKH,
Mexnay artoMamm (YepHEIE M TEMHO-CEpHE
KPYTE OIMHAKOBOI'O pasMepa) BIHCARE
HETEPCTHIMATLEEE  ofepu  (TyEKTHD).
Hawmbosee kpynmsie w3 Hux, veff pagayc
npeBsimacT paguyc npobEol ohepmr Nel,
OKpalleHK B cBeTno-cepait wser. Orm
oxpamenaite chepnl ofpasyor Hanbommme
HIONOCTH (ABE Ha JAHHOM pHCYHKE). CaMEle
MENKHE METEepCTHIMATRERE cpeprl (MeBbime npobHOl chepsl Nel) He HADHCOBAHEIL
Buecro 2roro B depEsii NBeT OKpalleEHl aTOMEI, MEXY KOTOPHMH 3TH odeps
BIECAHLL, ¥ KOTOPRe 08pasyioT 06nACTH WioTHON YIAaKOoBKY (Tax®e JBe Ha PHCYEKE).

B nannoit paGore qis BRCICHRS NONOCTEH MBI HCIIONBE30BAIH HPOBHYIO
ciepy ¢ pamuycom 1.4 A, a ans obnacreit nosrmenroi# mwiotrocty 0.7 A.

Kaxomy xnacrepy, BHACICHROMY Ha ceTke BOpoHOro, MOXHO comocTa-
BHTE 1) KOHCTPYKIMIO M3 CHMIUIEKcOB JlenoHe, COOTBETCTBYIONHMX Y3JIaM
xacrepa, 2) KORPHrypaImio ITyCTHX HHTEPCTHUMAIBHBIX Cdep, BIHCAHHBIX
BHYIPH 3THX CHMIUIEKCOB, 3) KOR(HIrypaiuno aTroMoB, GOPMHPYIOWIMX 2TH
cummiexcsl, Ha pucywkax 5 ¥ 6 npeAcTaBleHs! PAcHpeneicHHs o0beMOB
nonocred u obnacreil NMOBLIIEHHOH IUIOTHOCTH ATOMOB, BERIYHCIICHHEIX
CyMMHpORaHMEM o0beMoB S-obnactell (pacnmpeHHe MOHATHA MHOI'OTpaH-
HHKa Bopororo, npemlokeHHoe HAMH B [4] mis ynakoBox chep pasHoro
pasMepa) B COCTABHON KOH(HIYPAIHH aTOMOB H WHTEPCTHIHANLHLX chep ¢
pazmmycamu, npersmaronyamu 0.7A.
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Prc.5 Pacnpepenenme mosoctedt, qocryn-  Prc.6 Pacnpenenenme ofmacrell nanGonk-
HEIX It nepemenmenss chepsl 1.4 A, no medt notHooT! (Ry<0.7 A) no obnemy,
ofBeMy, YMHOKEHHOS Ha 00beM HONOCTA. yMHOKEEHOE Ha 0bsem obnacy.
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W3 pucyHka BMOHO, 9TO pachpeneneHMs 06beMoB Gompnmx momocTeit
O4YEHb IIOX0XH, TOTa KaK B IIOTHEIX O0NIaCTAX OHM 3aMEeTHO ormydarorca. K
TOMY K€ BLIBOJY Hac IPHBOIAT M CPEJHHE 3HAYCHHMA OOBEMOB, a Taloke
CpeaHsts IPOTSDKEHHOCTD NIOIOCTEN M YIUIOTHEHHH (HX MakCHUMAaJTbHAA JUIMHA
B KakoM-Nu60 HalpaB/IeHHWH), DpHUBEICHHRIE B TabIAne.

HanGosmmue noxocta Han6onee NIoTHRE y9acTKA
Cpenuss Cpemass
Mozem Cpenanit 06bem POTIKERAOCTS Cpemanii 06bem IPOTIDKERHOCTS
H-OKTaH 352+572 537+£3.23 121.8 +108.6 9.75 +3.65
H300KTAH 40.9 + 66.6 5.61+3.74 203.2+1593 11.73+4.83
BbIBO/IbI

Panee B pabore [3] ME 0GHAPYXHIH Pa3IMIAA B PACIIOIOKEHHH YCTHX
chep Oompmoro pasMepa B MOAGIX H-OKTaH2 H H300KTaHA H
NMPeIUONONIIH, YTO 3TO O3HAYaeT pasiuausd B CTIpyKType Gonbmmx
nonocreit. OqHaKo OrpOMHOE KOIHYECTRO Pa3HOOOPA3HHIX XapaKTEPHUCTHK,
paccIMTaHHOE HaMM B JaHHO# pabore, nokasany YIUBHTEILHOE CXOICTBO B
CIpyKType Hanbonmbnmx IonocTeif, H CYNIECTBEHHO OonblIMe pa3nuIds B
CIPYKTYpe IUIOTHRIX Oo0nacreil 3THX Moxeneii.
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