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NMPOCTPAHCTBEHHAA CTPYKTYPA T'AMMA-KPUCTAJIJIMHA IIIb
U3 XPYCTAJIUKA TTIA3A TEJIEHKA NPU PA3PENMEHUH 2,5 A

(IIpeocragneno axademuxom A.C. Cnupunbim 15 V 1986)

KpucTanmuHs! SBA0TCA CTPYKTYPHBIMU BOJOPAaCTBOPUMBIMU OeIKaMH XPYCTATH-
Ka IJ1a32 MO3BOHOYHbIX. Cample HU3KOMOJNEKYIIAPHBIE U3 HUX — [aMMa-KpHCTAJUIMHBI.
310 MOHOMEpHbIe GenKd ¢ MONeKyIApHbIM BecoM okono 20 000 II. OHM roMOIOrHYHEI
Mexy coboii, a Taxxxe ¢ OeTa-KpHCTaIIMHaMH, oOpa3ys cynepceMeiicTBo OeTa- U raMma-
KpHCTaUTHHOB [ 1] . B oTimiuse ot gpyrux KPUCTAUTHHOB [aMMa-KPHCTAJIJIMHBI HMEIOT
AHOMAITBHO BBICOKOE COMepKaHMe IMCTEMHOBBIX OCTATKOB. B Xpycramuke I71a3a COOTHO-
nene SH-rpymm u S—S-cBA3edl sBisAeTcs XapaKTepucTMuHbiM. OHO IUIaBHO MeHseTCH
C BO3pAacTOM M pe3ko npH matonorud. OTcrona ciefyer, 9To raMma-K pUCTANIMHBL UTPAI0T
BaXKHYI0 ponb B (QYHKIMOHMPOBAHMHM XPYCTaJIMKa I71a3a. B HacTosdinee BpeMA METOAOM
k-JHK onpeneneso 17 aMMHOKHCIOTHBIX NOCIEeOOBAaTEIIbHOCTEH IaMMa-K pPUCTAIIMHOB
HO3BOHOUHbIX. OOHAKO TNOJHasA NpPOCTPAHCTBEHHAA CTPYKTypa OIpeleneHa TONbKO jif
ramMma-kpuctauaHa 11 Tenenxa npu paspemennn 1,9 A [2]. Kpome atoro, mis ramma-
xpuctasuHa b TeneHxa 6501 ONyUYEH XON IT1aBHOM e npu paspemennu 3,0 A [3, 4].
B maHHOW pa6oTe ompedeneHa MPOCTPAaHCTBEHHAA CTPYKTypa 3Toro Oeika Npu pasperue-
HAY 2,5 A ¥ IpeICTaBIIeHbI OCHOBHBIE PE3YIIbTATHI IO €€ H3yUEHHIO.

IIna ompeneneHus CTPYKTypbl ¢ 0ojiee BBICOKHM pa3pellleHHEM IMOTpeGoBauCh
Gornee coBeplIEHHbIE KPUCTAIIbI. TaKHe KPHCTAIbI ObDIM HaMM MOJIyYEHbI 3aMEHOU B
MaToO4HOM pacTBope Genka [5]muTHOTpedTOnaHa 5 MM rilyTaTHOHA BBHLE.  CMECH BOC-
CTAHOBJIEHHOW K OKHUCNEeHHOH dopm B MonsapHoM oTHouennu 10:1. HoBble xpHCTaIbI,
KaK ¥ OINMCaHHble pamee [3—5], IpHHAmIeXaTH K IPOCTPaHCTBEHHOH rpymme P2;2,2,;
¥ MMeJH lapaMeTphl JTeMeHTapHOM sueikH 58,7 X 69,5 X 1169 A.
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Puc. 1. Usmenenwe kpucTauiorpaguyeckoro R-paxkropa W cpegHHMX OTKIOHEHMH OT CTAHHAP THBIX
3HAYEHMH [UTHH CBA3el | A7 | ¥ BaIEHTHBIX yInoB | Ay | B Ipolecce YTOYHEHHS. 4, 6 — NepBhi H BTOPOH
STalbl yTOYHEHH A COOTBETCTBEHHO. lludpaMu yKa3aHb! 30HbI pa3p elleHu st

IudpakumoHHble DaHHbIE ¢ paspeinenreM 2,5 A 6bU coBpaHbl ¢ OOHOTO MOHO-
KPUCTaNia HATHBHOro OGenka MeromoM Bpaumenvsa. O6paboTka peHTreHOrpamm ObUia
NpoBeleHa ¢ MOMOIIbI0 NPOTrpaMMHEOTO KoMIUlieKca, co3gantoro K. baprencom u 1. lilBa-
repom (®PI') u mocraBnennoro Ha IBM EC-1040 JI. BacunpeBbim. Habop comepixan
13 326 oTpaxxeHMil, cpenHee 3HayeHHe (aKTOpa PacXOAMMOCTH NO KOTOPSIM COCTABMIIO
6,9%. da3bl CTPYKTYpHbIX PaKTOPOB B 30He paspemienus fo 3,0 A 6bUIM MONyueHbI paHee
METOJIOM M30MOPGHOTO 3aMEIEHHsT C UCTIONIb30BAHHEM AHOMATBHOTO paccestHus [3, 4].
®a3br oTpaxkeHuit B o6nacu 30-2,7 A 6bDIM paccuMTaHbl C MOMOIIBI0 MOCTPOCHUA M
MomMbHKauMK CHauaia ’hukmMBHON’ [6], a 3aTeM “cMeruansoit” [7] Momeneit Genka.
3T0 [ano BO3MOXHOCTh NONYUHTh KapTbl pacupedefieHHss 3NEKTPOHHOH IUIOTHOCTH C
paspewienreM 2,7 A, a 10 HAIM NOCTPOUTh UCXOMIHY0 ISl yTOYHEHH ST MOTETb MOJIEK YIIb,
copepxanyio 95% BceX HEBOMOPOOHBIX aTOMOB. ITocTpoeHHe GENKOBOH MOJEIH IO Kap-
TAM FIEKTPOHHOM IUIOTHOCTH NPOBOAWIM ¢ momoribko nporpammbl ISOCUB, ucnonb3yio-
L€l HHTePaKTUBHYH0 MallMHHY10 rpaduky [8]. BBULY OTCYTCTBHS TOUHOH aMHHOKHUCIIOT-
HOM TOCNIeJOBaTeNbHOCTH i ramma-kpucrasuinHa IIIb TeneHka HCNOIB3OBAIH NOCIENO0-
BaTeNIbHOCTD, B bIBEIEHHY HAMH Ha OCHOBE NPEABAPUTEIIbHBIX NaHHbIX [9].

Kpucrauiorpaguyeckoe yTOYHEHHe aTOMHOM MOJENM TaMMa-KpHCTUUMHA IIb
6bUI0 NPOBENEHO C TNOMOLIBI0 pa3pabOTAHHOH B Hay*mo-nccﬂenPBaTeﬂBCKOM B b CIIH-
tensHoM uentpe AH CCCP mporpammsr FROG, Mcnonp3yiowied alropiTM GpicTpOrO
middepenmposarusa [10]. B mpoilecce YTOYHEHHS MHHHMM3IUDPOBAICAH b yHKUHOHA
0= QX + QS + QE, I'le QX — XapakKTepU3yeT pacxo>xJieHHE B§Ilmcnemib1x U gamepeii-
HBbIX MOMYJIel CTPYKTYPHBIX (paKTOPOB Fopu ¥ Foxens (g — YUWMTBIBACT JIMHBI CB3EH,
BaJIEHTHbIE YITIbI U [PyTHe re0OMETPHUECKHE fapaMeTphl MOJIENN ; Qp — OTpeNenseT IHep-
[MI0 HEBATEHTHBIX B3aMMOJEHCTBHH aToMOB. OIMH LIMKI YTOYHEHHS TpeboBan 20 MuH
TIpOLECCOPHOTO BpeMeHH 3BM EC-1055 M.. o

T'eoMeTpHUECKHE TTapaMeTPhl HCXOIHOA MOEETH B HEKOTOPBIX CIyYadX CYIECTBEH-
HO OTIMYATHCh OT CTAHAAPTHBIX, I03TOMY Iepell yTOUHEHHe M ObUTO TIPOB~ ACHO 40 1MKI0B
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Puc. 2. OGiuwit BUO CKEIETHOH MOMOENH MOJEKyNbl ramMma-KpuctaumHa [1Ib tenenka. IoxazaHa mo-
BOPOTHAsA OCh NCEBOOCUMMETPHH 2-I'0 NOPALKAE, OIpedensmouad B3aMMHOE PaclosloXeHHe AOMEHOB
B MONEKyJe

’perynspusauud’”’ Moaend. s 3TOro MMHUMU3MpoBaicA ¢yHkuMoHan Q¢ + Q. O1-
penpHble Haubollee CUIIbHBIE OTKJIOHEHMA OT MIEANbHBIX NApaMeTpoB, He IOAMALIMecs
aB TOMaTH4YeCKOH KODPpeKTHPOBKe, ObUIM HCIpaBiieHb! BpyuHyw. Kpucrtannorpadpuyeckoe
YTOUHEHHe Mogereil 06enx MOoNexysl, HaXONAIMXCA B He3aBUCUMOW %aCTH 37ie MEHTa PHOM
siueiiky, ObUIO NpOBeNeHO B [ABa JTana. PyuHas KOoppekuws MOIENH C HCNOIb30BAHMEM
MHTePaK THBHOM MalMHHON rpad¥xii Obula OCylIeCTBIIeHa TOJIBKO MeXIy Jtanamu. Kaprel
FIEK TPOHHCH [UTOTHOCTH, IOCTPOEHHBIE HA OCHOBE YTOUHEHHOM Ha IEPBOM 3Tane MOMEIH,
COOEPXaTd HOBYI0 MH(OPMAIHI0, KOTOPasA MO3BOJHMNA HONOJIHATH MOJENb YaCThiO He-
pocTapmux O0xoBRIX rpynn. B obuen cnoxHocmd npoBeneHO 170 HUKIIOB yTOYHEHMS.
Wamenernnsa xkpuctauiorpadpuueckoro R-paxTopa, a Takxke CpeOHHX OTKIIOHEHMH Ieo-
MEeTpHUYECKHX NapaMeTpOB OT CTAHOAPTHBIX N pelcIaBleHbl Ha puc. 1. Ucxonusni R-daxTop
6601 paBeH 52% (30Ha 10—3,0 A), xoHewpmt — 25% (30Ha 6—2,5 A, 11 400 oTpaxeHui) .
B mporecce yTouHEHMs OKasaloCh IOJIE3HBIM IONEpeMeHHoe ociabieHue U ycuiaeHHe
TpeGOBaHMid, Ha/TaraeMpIX Ha TeOMETPHYECKHE TlapaMeTphl, a TaKXXe NpeJIoXKeHHas Arap-
BasloM [11] o16pakoBKa pedeKCOB MO BeIHUMHE Fpyu/Fyycr. CpemHee . OTKIIOHeHHE
KOOP[IMHAT aTOMOB YTOYHEHHOH MOJENH OT COOTBETCTBYIHOIUEH UCXOIHOH COCTaBMIIO Ha
nepsoM atane 0,44 A, a Ha Bropom 0,32 A. ['eomeTpuueckue napamMeTpsl OKOHYATEIIbHOM
MOIENTH MMeEIOT CPEIHHME OTKIOHEHHA OT CTAHAAPTHBIX 3Hauenuit: 0,016 A mnsa muH cB a3
1 29° mis BaeHTHbIX YIVIOB.

O6e Monexkynpl He3aBUCHMOM YacTH 3MI€MEHTAPHOM SYEHKHM MMEI0T OAMHAKOBYI0
KOHGOPMalHI0 ¥ OTIMYAITCA TOJBKO PACMOJIOXKEHHEM HEKOTOPhIX TPYII, HAXO/ALIH XCS
Ha noBepxHoc™. HlpocTpaHCTBeHHas CTPYKTypa ramma-kKpuctainuea IIIb (puc. 2) B ue-
JIOM OYeHb ONU3Ka K CTPYKType ramma-kpuctauiuHa I [2]. Monexynbr 3mx Genxos
UMEIOT UCKITIOUMTENIBHO BBICOK Y10 CHMMETpHI0. OHM COCTOSAT U3 ABYX NPaK THYECKU O Ha-
KOBBIX TI'J1006ynspHpIX AOMeHOB. Kaskapii foMeH 06pa3oBaH AByMs OO0 GHBIMUA CTPYK TYp-
HBIMM MOTUBAaMH, XOJ LeM B KOTOPBIX NOJUYMHAETCS TONOJIOTHH IPOCTOTO IPeYecKOro
wirwva. TuapodoObHple sgpa JOMEHOB U 0OACTh MEXIOMEHHOTO KOHTaKTa 0Opa30oBaHbI
KOHCEPBAaTHBHBIMU OCTaTKaMH MU HMEIOT OYeHb MOXOXYH CTPYKTYypy B oOOMX raMma-
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KDUCTAJUIM HaX TeNeHKa. MexpaomenHas o6nacte COCTOUT U3 ruApo¢oBHOro aapa u IMapo-
dunpHON 060TOUKH, KOTOpAst OTAENAET 3TO ALPO OT BIMSAHUSA pacTBOpUTeN . [loBepxHOCTH
MOJIEK yIIbI XapaKTePU3YeTCA HAIMYMEM Ha HeH YeThIpeX KPYIIHBIX KJIACTEPOB 3apsKEHHBIX
Ipymi. 3TO ABIAETCH, MO-BUIMMOMY, 0COObIM CBOH CTBOM FaMMa-KPH CTAJNIHHOB , KOTOpble
JOJIKHBI YOEPXHMBATh BOAY B XpPYCTATHKE [71a3a [T03BOHOYHBIX.

CremeHp rOMOJIOIMM aMHHOKHCIIOTHBIX IIOCIIEOBATENBHOCTEH PaCCMaTpPUBaeMblX
ramMMa-K puUCTaJUIMHOB cocTaBniseT 84%. [Ipakmiyecku Bce 3aMeHbl (22 U3 25) cocpenoTo-
yeHsl B C-moMeHe, mpuueM 15 3aMeH HMEOT MecTo B TpeTbeM MoTHBe. [louTn Bce 31U 3a-
MEHBI SBIIAITCA KOHCEePBATHBHBIMH 110 CBOMCTBAM THAPOQOOHOCTU WM THAPODHIBHOCTH.
B Tex HeCKONBKMX CllydyasdX, Korda ruapodoOHpM OCTATOK MEHAETCA Ha I'MIpO(QUIIbHBIA
WIM Hao0OpOT, OCTATKM HaXONATCA Ha MOBEPXHOCTH MOJEeKYbl. CledOBaTENbHO, TaKHe
3aMe€HbI HE IOJIXKHbBI CYIIECTBEHHO MEHATH €e NPOCTPAaHCTBEHHYI CTPYKTYpYy, HO MOTYT
BIMATb HAa BaXXHble CBoMcTBa Oenka. Tak, B raMMa-KpUCTAJIIMHAX TelleHKa UMeeTcs 06-
JaCTh BBIXOJA HA NOBEPXHOCTb THAPO(POOHBIX OCTATKOB. 3aMéeHa OJHOTO M3 3THX OCTaTKOB
103 Met Ha rugpodunpHBEE Ser, KOTOpas UMeeT MeCTO B raMma-kpuctauMee I, npuso-
OAT K MCYE3HOBEHHIO MEXMOJIEKYIISIDHOTO KOHTaKTa B 3TO¥ 00ractv, yTo MOXeT ObITh
IPUYMHON paxIMuMsi KPUCTAUIMUECKUX YIIAKOBOK. Mpl He 0OHapy»WIM NoKa KakuX-Tu6o
CYLIECTBEHHBIX Pa3IM4Mi B KOH(OPMALUHMH WIM B3aUMHOM DAaCIoIOKEHUH BOKOBbBIX IpYIIIN
(GYHKIMOHAIPHO BaXXHBIX UMCTEMHOBBIX OCTAaTKOB B TaMMa-K PUCTATUIMHAX TerneHka. s
BBISICHEHUSI 3TOro BoOMNpoca TpebyeTcsi onpeleneHre CTPYKTYpbl IpH 00jiee BBICOKOM
pa3pelleHUH.

ABTOpBI BBIpaXawT Npu3HatenbHOCTh Npod. T. brnanpenmny (Bupkbex xomnemx,
JIOHIOHCK it YHMBEPCUTET) 3a HHTEpeC K paboTe M MpPeAOCTABIIEHKE IAHHBIX I10 TPOCTPAHCT-
BeHHOM CcTpyKType ramma-kpucrausa [1, 3.9. Mxomo (HayyHo-uccnenoBarenbCKyi Bbl-
yucrurenpapii tedTp AHCCCP, IlymmHO) 323 HNOAAEpP)XKY H IOMOIUb [PH BbINOIHEHHH
BBIYMCIIUTENIbHOM yatTH padotei B O.T. Bacuasesy (MHCTHETYT MOJIEKYIAPHOH GHO.I0r MU

AH CCCP) 3a nomorn np# 06paboTke n#dpaK IMOHHBIX [JAHHBIX.

HNHucTtuTtyT Gemxa AxageMuu Hayk CCCP ITocTynusno
HayuHo-McCcneaoBaTe IbCK M B bBIUHCIIMTEIbHBIA 28 V 1986
HeHTp AKagemuu HaYK CCCP

IIyumHo MocxoBckoit 081.
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