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OBLIAS XAPAKTEPUCTHKA PABOTbBI

AKTyanbHocTh mpodaembl. Ipobaena nedekroodpasoBaHus ¥ BAMAHMS NAE(EKTOB Ha
(Qu3nyeckue CBOMCTBA MATEPHANOB  ABMAETCA OQHOH M3  LEHTPalNbHBIX  3ajay
MaTepHaIOBEACHHUS.

Ha coBpeMeHHOM 3Tane HayyHO-TEXHHYECKOro [porpecca peHTreHorpaduueckie
HCCIIeA0BaHMA NpHOOpenH GONbLIYIO aKTY&IbHOCTh Ul PELICHHs TAKOH BaKHOH 3anaqn
MATEPHAJIOBCACHHA, KakK CO3/IlaHHe MaTepHasloB C 3apaHee 3aJlaHHBIMH CBOHCTBAMH.

B uccienosanny aeexTHol CIPYKTYphl Pa3jIHuHOro poja MaTepuaioB Bee Gosbuiee
NpHMEHEHHE  HAXO[AT ~PEHTreHOAN(PAKUMOHHbIE METOMNBI, H3  KOTOPEBIX Hanbonee
BbICOKOYYBCTBHTE/ILHLIM SBASCTCA PEHTIEHOHHTEPHEPOMETPHYECKHIT, HCIONB3yeMblii
A9 BLICOKOMOJEKYIApHEIX BeulecTs. OAHAKO 3TH HCCIE0BAHHS 3HAUHTENBHO OTPAHHYEHDI
{13-32 MaJIBIX pa3pelleH il CyLUecTBYIOWIIX PEHTIEHO(PPAKLHOHHEIX METOIOB.

TeopHsi PEHTTEHOBCKMX HMHTEP(HEPOMETPOB B OCHOBHOM pa3BHTa B TIPUOIHKEHHH
[7I0CKO#i BOSIHB], H HCCJCJO0BaHbl TOSIBKO ClIy4aH, KOrja YHCIIO BOJH, Hajlaraloluxcs apyr
Ha JOpyra Ha BXOJAHOH MOBEPXHOCTM KpHCTallla-aHANM3aTopa, He Gonbuie  IBYX.
VpenHyedue YKucia Hamaraioluxcs BOJH o0oraiaeT HHQOPMALHIO ITOTy4aeMbIX KapTHH.
HO, B OOlIEM Cilyyae, CO3JaET B HHX TOHKYIO CTPYKTYpY, KOTOpafd B OTACIBHBIX CyHyasX
CHABHO  OCTOKHAET ~ HAaOMOJAeMylo  MHTeppepeHUHOHHYIo  KapTuHy.  IlosTomy
HCCEe0BAHHE YCIOBHH BO3HHKHOBEHHS HHTEPGEPEHUHOHHBIX KAPTHH M HX 3aBHCHMOCTH
OT pa3in4HbIX (JAKTOPOB HMEET BAXKHOC 3HAYEHHE JUid NpaBHIbHOH HHTEPIpeTalny
H300pakeHNi i HECOBEPLICHCTB.

PeHTreHOBCKHE MCCIeA0BaHHs CTPYKTYPHBIX HECOBEPIICHCTB MaTEpPHaJIOB PasBHThI A
CilydaeB, Korja Iulockas HIH CQJBpH‘lCCKaﬂ BOJIHA IajaeT U3 BaKyyMa Ha KpHCTaJlll H Korga
OKasaTelb MpEJOMIEHHS MeHblle enHHHusl. OIHaKo Juis MMOJIHOH TEOPETHYECKOMH
MHTeprpeTalii AHuPaKUHOHHEIX KaDTHH M MHTEP(EPCHIHOHHBIX 3¢ deKkToB HEOOXOAUMO
paccMOTpPETh TaxxKe Cclydad, KXoraa aOCOMIIOTHRIA MM OTHOCHTEJIbHBIH II0Ka3aTelb
npenomiaenus Gonblue eauHuub!. [TosToMy M3yyeHHE BAMAHHS MOKa3aTeNs MpEOMICHHA
Ha OU(hPaKLMOHHBIE ABJEHHS, B YACTHOCTH HA IH(PaKIHOHHYIO HOKYCHPOBKY, SBIACTCSA
OIHHM 13 OCHOBHBIX BOTIPOCOB PEHTTEHOBCKHX HCCIIE/I0BaHHH BEIECTB.

HoBble IKCMepUMeHTabHEIE NaHHbIE, KAKHMH ABAIOTCA TOHKHE GOKOBBIE KOMITOHEHTBI
HA CEKLMOHHBIX TOMOrPaMMaXx, MOJIYYEHHBIX OT OTULIA(QOBAHHBIX [IOBEPXHOCTEH TOJCTHIX
MIeAIBHBIX KPHCTAIIOB, IIOKa3blBAlOT, YTO ~HEOOXOAMMO MpOBECTH  CMELMAIBHBIC
MCCAENOBAHMA JUIS BBIACHEHMS NPHPOJBI BIHAHHA IOBEPXHOCTHBIX nedeKToB  Ha
MHTEHCHBHOCTh ~PACCESHMs PEHTTEHOBCKMX JIy4yeH, B HaCTHOCTH  HCCIENOBaHUA
HHTerpansHoii oTpaxatoweii crnoco6Hoctn (MOC) TONCTBIX KPHCTALIOB C HapyIIEHHO}
CTPYKTYpPOil NOBEPXHOCTHBIX CJIOEB. Heo6GX0QHMOCTh B 3TOM CTAaHOBMTCA ewe Gonee
OLIYyTMMOIi, eciM ydecTb, YTO B HAacToAlee BpeMs OTCYTCTBYIOT xakue — nu6o
SKCIICPHMEHTANILHBIE U TEOPETHYECKME pa3paGoTKH B 001acTH  CTEPECOMETPHUCCKHX
HCCNIETOBAHMI HECOBEPILEHCTB KPHCTAJIJIOB C IPHMEHEHHEM KPaTHBIX HHTEP)EPOMETPOB.

Jlna peleHus 3TOi 3ajaud B JMCCEPTALMOHHOMN pabore HalaeH peaNbHbIA BBIXOA -
co3[aHHe HOBOr0 TOHHOMETPHYECKOrO YCTPOHCTBA C LENBI0 MCCICAOBAHUA CTPYKTYDHBIX
HECOBEpIIEHCTB KPHCTAJUTHYECKHX MaTePHAOB, pa3paboTka HOBEIX METOMIOB HE TONIEKO /1A
H3y4eHHS pEaNbHOM CTPYKTYPbl IPHIIOBEPXHOCTHBIX JehOpMHPOBAHHbBIX CJlOEB TOACTHIX
COBEPIIEHHBIX KPHUCTA/UIOB, HO M AUl ONpENENCHHA TONUMHEL ITUX C/IOCB. [ToaTomy
BAKHOE 3HAYEHHE HMeeT KaK paccMoTpeHue Boripoca BiusaHua Ha HOC npHUnoBepXHOCTHEIX
IedOPMHPOBAHHEIX COEB TOJICTBIX COBEPLICHHBIX KPHCTAILIOB, TaK H BBIABICHHE BIHAHUA
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OPHEHTAUMH OTPAKAIOLMX CEMEHCTB [UIOCKOCTEH OTHOCHTEIBHO HECOBEPIIEHCTB B
KpHCTaljl€ 1ia pacnpeneiicHHe HHTCHCHBHOCTH B nmbpamponaﬂumx ny4Kax.

Hccnenosauims OAHOPORAHOCTH CpeAkl H ONnpeneseHHe MNOTHOCTH BEILECTBAa, B YaCTHOCTH
AnA TOMMMEPOB, MMEIOT BAKHOE 3HAYEHHE, TTOCKOMLKY JAIOT MPENCTaBleHHe O CTPYKTYpe
no.IMMEpoB, B 3HAYMTENBLHOH CTENeHH onpencnmomeﬁ HXx QDHBH'-ICCKHC CBOHCTBa. ,E[!lﬂ
onpeneqeHns TUIOTHOCTH CYLUECTBYIOT MHOXECTBO METOHOB, KOTOpHIE MM He
obecrieunBaloT GOJBIUYI0 TOYHOCTh, HAM CBA3AHEI CO CNOXKHBIM JKCMEPUMEHTOM H
pacdeTaMy, UM OHH MPUrOAHE! TONBKO U4 KPHCTAUIM3YIOMMXCA MOAMMepoB. ITosTomy
pa3paGoTKa HOBBIX METOJOB, KOTOPBIE MOTYT 1aTh GoNiee TOUHBIE Pe3yNbTaThl, NPOCTHIX B
obpawieHH M TMO3BONAIOLIMX ONPEICNHTL TMJIOTHOCTE MONHMEDHBIX BELUECTB KaKk B
TBEPIAOM, TaK H B XKXHIKOM COCTOAHHANX. ABIAACTCA OIHHUM H3 aKTYaabHbIX BOIIPOCOB
CTPYKTYPHBIX HCCJIEIOBAaHHIT MaTEpHaAIOB.

Pcﬂrrenouﬂ'repcpepo.\lerpuqecxuc METOIAbl [MO3BOMAIOT o6uapyu<lm> B KpHCTal1ax
CTPYKTYPHBIE HWCKaKEHHMS pa3IUYHOrO TMNPOMCXOANEHHA M C OOABLIOA TOYHOCTHIO
OMpefesuTh  KONUYECTBEHHBIE XapakTEPHCTHKH CTPYKTYPHBIX HapyIEHMHA NOuYTH
COBepLIEHHBIX KPHCTAIOB, O0YCIOBICHHBIX Pa3NHYHEIMM BHEWHUMH BO3AEHCTBHAMM Ha
KpucTamil. B ceasu ¢ 3TMM HanbHeiiluee NETAIBHOE PEHTTEHOHHTepdepoMeTpHYeckoe
HCC/eloBaHHE CTPYKTYPHEIX HECOBEPINCHCTB KPHCTAaNOB, BHISBAHHBIX pasNHUuHBIMH
BHEWIHHMM BO3JEACTBHAMH, B YaCTHOCTH, H3yyeHHe AedOpMALMii, BEI3LIBAEMBIX
HMMIUIAHTHPOBAaHHEIMH HOHaMH WM TEPMHYECKHMMH HaNpSKEHHAMH, a Takke BBISBICHHE
3aBHCHMOCTH CTPYKTYDHEIX HCK&KEHHH OT BHEUIHHX MEXaHMYeCKHX HalpAKeHHil,
ABJISETCA HAaCYLHOM 3afayeit MaTepHaNOBEACHHUS.

U3 BHIIEH3IONKEHHOrO CEAYET aKTYanbHOCTh AMCCEPTALIHOHHOM paGoThI, MOCBALEHHOH
HOBBIM ~PEHTTCHOrPaQUUECKHM METONaM BBHISBIIEHHS CTPYKTYPHEIX HECOBEpILEHCTB
BELIECTB.

I.Ie.nb pa60'rb| H OCHOBHbIE 3aaYH HCCJIeAOBaAHHA. I_Icm,lo .IlHCCCp’I‘aL[HOHHOH pa60'n,1
ABJIAETCS pelUeHHE - IPOGIEMBI CO3NaHUS TEOPETHYECKHX OCHOB M pa3spaGoTKa HOBBIX
PEHTTeHONM(PAKIMOHHEIX ~ METONOB  BHIABICHMS  CTPYKTYPHEIX  HECOBEPLIEHCTB
KPHUCTA/IMYECKHX M aMOPQHBIX BEILECTB.

Jina moctwxeHus STod uenun B pabore ObUIM MOCTaBNeHB! u pelleHsl  clieaylolme
OCHOBHEIE 3aia4H:

- MCCNE[IOBaHHE MEXaHHM3Ma BO3HMKHOBEHWS DEHTTEHOBCKMX MyapOBLIX KapTHH B
JBYXKDHCTAILHEIX M TPEXKPUCTAIBHBIX CHCTEMAX U BRIABIEHHE PONIH OTAEBHHIX 610KOB
3THX CHCTEM B 00pa30BaHMM MYapOBEIX KapTHH;

- cospgaHue JMQPAKUMOHHOA JIMH3EI U1 YBENMYEHHS YIMOBOrO —paspelleHus
PpeHTreHoMHTep$EePEHIIMONHEIX KAPTHH U BLIABIEHHA HX TOHKO# CTPYKTYpHI;

- pa3paboTKa HOBBIX METOZIOB HCCIIEI0BAHMA H306PaXEHHH HECOBEPIIEHCTB KPHCTANIOB
[0 peHTTe HOMHPPAKIOHHOM KapTHHE;

- WCCNENOBAHWE  MEXaHW3Ma  CBETOCWIBHOH  IMQPAKUMOHHOM  (OKYCHDOBKHM
PEHTTEHOBCKHX JTydeif B IBYX6/IOUHBIX H ABYXKPHCTAIBHEIX CHCTEMAX;

- pa3paGoTKa pPEeHTTeHOHHTEPHEPOMETPHYECKUX METONOB HCCIENIOBAHKA OIHOPOAHOCTH
BEUIECTB M HX HEKOTOPHIX N1apaMETPOB;

- pa3spaboTKa HOBHIX MWHTEP)EPOMETPHYECKMX METONOB WHCCNENOBAHMS BHELTHHX
Bo3IefCTBUI Ha CTPYKTYPY KPHCTaJUIOB.

Hayunas HoBu3Ha paboTel. B npouecce mMcCnenoBaHHA NONYdYeHB! pesynbTaThi,
OTJIMYAIOLIUECH CYIECTBEHHOH HOBHU3HOM:
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1. Hccnenosano BO3HHKHOBEHHE HMHTEPPEPEHUHMOHHBLIX KapTHH B 3aBHCHUMOCTH OT
NPC/UBLICTOPUM  BONN, YYacTBYIOWMX B HHTepdepeHuuy. [TokasaHO, 4TO NOBOpOTaMHM
OTpaKaloIMX NNOCKOCTEH BOKPYT OCH, JekKalleli B MIOCKOCTH NMaIeHHs, H BOKPYT OCH,
NEePNEHANKYNAPHOM K MJIOCKOCTH NajeHHs, 06YCNOBNEHb! pa3Hble MyapoBble 3G HeKTh.
2. Co3gana u npHMeHeHa AMGPAKIUOHHAS NHH3a NI YBENMYEHHS AMGPaKLMOHHEIX
KapTHH M paspaboraHa MeTonMKa, ofecneumBaromias GONbLIOE pa3spelleHHe npu
HabMoNEHHH MHUKPOCTPYKTYP PEHTTEHOMHTep(epeHUHOHHBIX KapTHH. Ilpeanosken M
peani30BaH HOBbI METON CKAaHMPOBaHMA, MO3BONSAIOWMI YBENHYHTH paspelieHue
peHTrenoAudpakUHONHEIX KapTHH. Pa3pa6oTaHo M H3rOTOBIEHO CKaHMpYollee
VCTpOICTBO, Jalolice BO3MOKHOCTL OIHOBPEMEHHO CKAHHMPOBAaTh WUENbL M TIAEGHKY C
3apaHee 3aJaHHLIM OTHOUICHHEM CKOPOCTEi.
3. PaipaGorana MeToaMKa HaGMIOAEHHMA JIMHHIA CMELUEHHA, TNONYYEHHHX OT
ABYXO/104YHBIX 1 TPex610YHBIX HHTEpGEPOMETPOB C TOHKHMH 6110KaMH.
4. TlpeanoseH cnocod cBETOCHALHOM AH(PAKLUIOHHON GOKYCHPOBKH B CPaBHHMTEIbHO
TOJCTBIX KPUCTANLIAX.
5. PaspaGoTaHbl HOBLIC METOAbl HCCAENOBAaHMA H306pakeHHH ne(bop\mposaﬂnoro
NpPHIOBEPXHOCTHOrO CNOA TOJICTOTO KPHCTala. DKCMEPUMEHTATBHO HCCEN0BaHO
OTpak€HHE PpEHTTEHOBCKHX JydYeH OT TONCTBIX HIOCANbHBIX KPHUCTANIOB €O
uQoBaHHEIMH NOBEpXHOCTAMH. Paspa6oraHa MeTommuka, MO3BOMAIOWAA C HOMOLIBIO
HHTEPNPETALHH CEKLHOHHBIX TOMOIPaMM ONPEAENUTh TONIMMHY HedOpPMHPOBAHHOIO
MPHIOBEPXHOCTHOTO CIIOA.
6. IIpoBeNEHEl CTEPEOMETPMYECKHE HCCAENOBANNS HECOBEPUIEHCTB KPUCTANNOR C
ApHUMEHEHHEM KpaTHBIX HHTepdEpOMEeTpOB.
7. CKOHCTpyHWpOBaHa CNeUMalbHas TOHHOMETPHYECKas [OMOBKa JUIA IOCTHPOBKH
JBYXKPHCTANBHEIX HHTEP$EPOMETPOB.
8. PaspaGoTaHa METOAMKA BBIABIEHMA HMHTEP)EPEHLHONHOrO  MPOMCXOMIEHHUS
pacrpejieNieHis MHTEHCUBHOCTH B PEHTIEHOBCKHX MyYKaXx.
9. Paspa6oraHs! peHTreHOUHTEpbEepOMETPHYECKHE METOH HCCNeNOBaHHS
pacnpezeneHus MIOTHOCTH BElIECTBa B 06pasuax u onpeneneHus ¢ 6ONbIIOA TOYHOCTLIO
06beMa eMeHTapHolt Aueliky M yucaa JlomMuaTa.
10. Mcnoab3oBaHo M3MEHEHHE TNeEpHONAa MYapoBBIX  KapTHH TON  BAHAHIEM
TEPMIYECKOT0 HANMPSXEHNS JUIS BEIYUCIIEHU H3MEHEHHS TeMIIepaTyphl. . -
11. TeopeTHyeCkH H 3KCMEPHMEHTATBHO MOKA3aHO, YTO MEPHOX M)’apOBbIX nionoc
3aBUCHMT OT 3HaKa Pa3sHOCTH MEXIUIOCKOCTHEIX PACCTOSAHHMI KPHUCTaNNHYecKHX 610KOB.
Pa3spaGoTana MeTofMKa ONpenesieHHs 3HaKa Pa3sHOCTH MEXIIOCKOCTHBIX PacCTOAHHIA.
12. C nomowslo ABYXKpaTHOro Tpex6no4yHoro HHTepdepoMeTpa Kak TEOPETHYECKH, TaK
W 3KCIIEPHMEHTANBHO HCCHENOBAaHEI Nona AedopMaumii B 6Ginoke HHTepdepomerpa,
€03/1aBaeMbIX MMIUIAHTHPOBAHHEIMH MOHAMH, ONpPENENEHO HHTETPAILHOE HanpsKeHue B
NMOBPEKAECHHOM CIOE€ NPH H3MEHEHHH NO3h HMIUTAHTHPOBAHHBIX HOHOB aprola,
BBIYHCIIEHa BEJIMYHHA HabyXaHHA 3TOro ciod.
13. DKCnepHMEHTaAbHO HCCACAO0BAaHO BAMAHHE BHEHNIHMX MEXaHWYECKHMX BO3AEHCTBHUH
(pe3ka, muH@oBka 6710k0B HHTEpdEpOMETPa) Ha HHTEP(HEPEHUHOHHYIO KapTHHY.
IIpakTHyeckan 3Ha4uMocTh paGornl. HccnenoBaHue nedekTHOM  CTPYKTYpHI
HONYNPOBOXHUKOBBIX KPHCTANIOB HMEET BAXHOE 3HAYCHHE KAK B MAaTEpHANIOBEEHHH, TaK
M IUIs TIPOM3BOACTBA MONYNPOBOAHHKOBEIX NpPHOOPOB, OAHAKO OO CHX MNOP 3TH
HCCNEOBaHUA 3HAUMTENBHO OFPAaHMYEHE H3-32 MANBIX paspelleHHH CyLIecTBYIOLIMX
peHTreHoAN(PaKUHOHHEIX METOMOB.



I/Isoﬁpe’reuﬂbie HaMM JH(PaKUMOHHEIE IHH3E! K MPEIOKCEHHAA METOAMKA 3HAUNTE:ILHO
pacuMpsIOT paMKH  3THX uccnenosauii. Tlpeanaraempiii MeTonl  AMQPaKUHOHHOM
(OKYCHPOBKH B KPHCTATTaX JAaeT BO3MOKHOCTb PacIIMPUTE KPYr MPEUM3HOHHBIX
HCCNIeIOBaHHH B OOGJaCTH PEHTTEHOBCKOH CNEKTPOCKONMH, HHTEPOEPOMETPHH M
HCCIeIOBAHUT AMCIOKALMOHHEIX CTPYKTYp IOYTH COBEDIUEHHBIX KpHCTal1oB. HakoHeu.
pe3yibTaTel 10  HCCNEJOBAHHIO HHTEP)EPEHUHOHHBIX KapTHH B  3aBHCHMOCTH ot
NpeALICTOPHM BOJH, Y4aCTBYIOWHX B nHTepdepeHUHH, AAIOT BO3MOXHOCTE OAHO3HAYHOM
pacinpOBKY PEHTTEHOHHTEP(EPEHUHOHHEIX KapTHH.

B pesynsTaTe NPOBEJEHHBIX HCCIEAOBaHHH B paboTe NPEVIOKEH H Peain30BaH METol
onpeneneHus TOIWHHE Ae$OPMHPOBAHHOTO MNPHIIOBEPXHOCTHOTO CNOS  KPHCTANIOB.
CKOHCTpYMpOBaHHasi  CIeUManbHas T[OHMOMETPHYECKAds TOJIOBKA WIS IOCTHPOBKII
ABYXKPHCTANBHBIX . MHTED()EPOMETPOB TMO3BONSET MONYYMTh MYpOBEIE TOMOrPaMMLI.
coaepzatuue Gonee NONHYI0 MEPOPMAUKIO O CTPYKTYPHBIX HECOBEPUIEHCTBAX KPHCTAINIOB.

PaspabotaHHele B paboTte PEeHTreHOMHTEPHEPOMETPHYECKHE METOALl NO3BONAIOT ¢
GoNBIIOH TOYHOCTHIO ONpPEAENHTh . TUIOTHOCTh, TMOKas3aTelb NPENOMICHHA, HHC/IO
JlomMuzTa, 065€M 3NEMEHTapHOM AYEAKH pa3IMYHEIX MaTepPHaIOB.

PaspaGoTaHa METONMKa BEIABIEHHA HaHOPa3MEPHBIX HabyXxaHu#f Ha TNOBEPXHOCTH
KPHUCTA/LIOB, NTOABEPTHYTHIX HOHHOH HMIUIAHTalMH.

TpeiokeH PeHTTeHOMM(PAKUMOHHEI MYapOBEI METOJL OMpeNie/ieHHs 3HaKa PasHOCTH
MEKIUIOCKOCTHBIX pacCTOSHuit. JIaHEI NpaKTHYECKHe PEKOMEHJALUMH MO TEXHONOTHH
M3rOTOBJIEHHMA PEHTTEHOBCKUX HHTEP(EPOMETPOB. ’

IMosyueHHEIE Pe3yNBTaTE MOTYT GBITh MCIOE30BAaHEI BO BCEX HAY4HEIX YUPEKICHHAX,
riie 3aHUMAIOTCA HCCIIEI0BaHHEM CTPYKTYPHBIX MCKOKEHHH KPHUCTAJUIMYECKHX BELIECTB H
BOMPOCAMH COBEpIIIEHCTBA KPHCTAILIOB. Om PESyNETATH! MOryT GHITh YCIEIHO BHEAPEHBI B
3aBOJICKMX J1aGOpaTOPUAX MHMKDOJJNEKTPOHHOH MPOMBIILIEHHOCTH X B  TEXHOIOTHH
NpOU3BOACTBA TIONYNPOBOIHHKOBBIX npubopos. .

TpeanioxeHHOEe HAMU TOHHOMETPUYECKOE YCTPOHCTBO H paspaboTaHHas BBICOKOTOYHas
METO[MKA ONpeeNieHHs CMEMICHHA NBYX 6a30BEIX ITYHKTOB BKJIIOYEHH B IUIaH paGoThl
HKI'O «CepepHas cnyx6a ceifcMuyecKoi 3ammTh» Ha 2006r. ANIS OCYIIECTBAEHMS
[OCTOSHHOrO MOHHTOpHMHra IO PpErHCTPalMH MajbIX medbopMaumii ¥ HaKIOHEHHS
CelicMOAKTHBHEIX Y4YacTKOB 3€MHOH KOpBl, CBA3aHHOro c NMOArOTOBKOW K CHABHOMY
TEKTOHMYECKOMY 3eMJIETpAceHnio. MeTon Tawke 6ymeT HCIOoNb30BaH Ui H3Y4YEHHs
ocobeHHOCTell TMHAMMKA OTAEIBHEIX KPBUIBEB CEHCMHYECKOrO pasioma, 06pa3oBaHHOIo
scneacteue CMTaKCKOro 3eMICTPACCHHA 1988 roaa.

OCHOBHBIE N0J10KeH s, BHIHOCHMbIE Ha 3aIIHTY:

e  CO3HaHME peHTTeHOMM(PAKIMOHHEIX KPUCTAILTHYECKIX CUCTEM,

e  MexaHu3M 06pa30BaHUA MyapOBBIX KAPTHH B KPHCTA/TAX M KDHCTAJLIMYECKHX CHCTEMAX;

e 3KCMEPUMEHTAIBHAY M TEOpETHYecKad paspafoTKa PEHITEHOBCKOrO IM(PPAKIMOHHOIO
YBeTU4HTES1A H HCCNIeI0BAHHA TOHKO# CTPYKTYpBI PEHTTCHOMM(PAKIHOHHBIX KAPTUH;

e paspaboTka PEHTTeHOAU(PAKIMOHHEIX METONOB  HCC/IEAOBAHHA n306paxeHnii
HECOBEPLICHCTB B KpHCTALTAX;

e cpeToCHIBHas GOKYCHPOBKA PEHITEHOBCKHX JTydeH B INIOCKHX KPUCTalTax; .

e pEHTTeHOMHTep(HEpPOMETPHUECKHUH METON OMPENENEHNA ORHOPONHOCTH palTHYHbIX
MaTepUaIOB B KX NapaMeTpoB; o 5
e pEHTreHOMHTEp(EpOMETpHUECKHE HCCNEN0BaHUA BIMAHUA BHEINHMX BO3NCHCTBUM
Ha CTPYKTYpY KPUCTA/LIMYECKUX MaTEpPHaIOB.
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Anpodauns  pa6orbi.  OCHOBHLlE  pe3ynbTaThl  OMCCEPTALMOHHOK  paboOThl
JOKNTANbIBANINCH H O0CYKAANHCH Ha:

- Bcecolo3HOM ~ MEXBY30BCKOM  COBEUIaHMH MO  MHOTOBOJNHOBOMY  PacCesHHIO
PEeHTTeHOBCKMX nydel. EpesaH, 21-24 centabps 1977r.;
- BeecolosHoM cosematul <50 JI€T OTEYECTBEHHOTO PEHTIEHOBCKOrO NpHEOpPOCTpoeHus™
1 XII Bcecoio3sHOM COBEWIaHHH MO PEHTIEHOBCKOM cmexTpockonuu. Jlenunrpan, 26-29
ceHTA6ps 1978r.;
- IlI-em BcecowosHom cosemannn “JledeKTsl CTPYKTYPH B MONYMPOBOJHHMKAX'.
Hosocu6upck, 27-29 Hoabpsa 1978r.;
- XII-oM Bcecoio3sHOM COBEW@HHHM 10 TNPHMEHEHHIO PEHTTEHOBCKHX Jyyeii s
JCCTIeIOBaHHA MaTepianoB. 3BeHnropoa. 16-18 anpena 1979r.;
- J-oM BcecoiosHOM coBEWIAHHH MO METONAM M  anfapaType IS MCCNeNOBaHHii
KOTepEeHTHOTO B3a1MOEliCTBIA H3NY4eHHs C BellecTBOM. Mocksa, 21-24 centabpsa 1982r.;
- PecnybnukanckoM cemuHape no TeMe “PeHTreHoaudpakuMOHHBIE HCCEeNOBaHMs
o6BeMHBIX UckakeHHi B kprcTamax”. Onecca, 13-15 mas 1986r.; :
- II-oM coBewaniy 1o Beecoto3Holi MexkBYy30BCKOH KOMMNEKCHOH Mporpamme “Pentren’.
YepHosupl, 20-25 centabps 1987r.; - :
- IV-oM Bcecoro3HOM COBEIMAHMH MO KOTEPEHTHOMY B3aMMONEHCTBHIO H3NyYeHHS C
peuectBon. FOpmana, 17-21 oxta6ps 1988r.;
- Ill-em coBewanuu 1m0 BCecoro3HOR MeXBY3OBCKOM KOMIUTEKCHOM mnporpamme
“PenTreH”. YepHoBuEl, 15-21 okTa6pa 1989r.;
- F'oauyHoii HayyHoii kondepenunu FTMVA. Epesan, 2002r.;
- IV-# HauuoHansHoi KOHpepeHUMH NO NPHMEHEHHIO PEHTTEHOBCKOT0, CHHXPOTPOHHOTO
U3yYyeHUH, HEHTPOHOB M 3JEKTPOHOB IUIS MCCIENOBaHHA Marepuanos (PCHD - 2003).
Mocksa, 17-22 Hos6ps 2003r.;
- Toguyxoit Hay4Hol koHdepeHunu THUYA. Epesan, 2004r.
- International Conference on Experimental Computing Methods in High Resolution
Diffraction Applied for Structure Characterization of Modern Materials (HREDAMM).
Zakopane, June 13-17, 2004 (Poland); '
- The XXI International Conference on RELAXATION PHENOMENA IN SOLIDS
(RPS-21), Voronezh, Russia October 5-8, 2004; . ) ’
- V-it HanmonansHol koHdepeHLuH 1o npuMeHeHHI0 PenTreHoBckoro, CHHXpOTPOHHOIO
u3nyyenndi, HeHTpoHOB M DneKTPOHOB [UIS HCCAENOBAHHA HAHOMATEPHANOB ™4
HaHocuctem (PCH3-HAHO-2005). Mocksa, 14-19 nos6ps 2005r. ®

Iy6nuxanun. OCHOBHBIE pe3yNBTaTE AUCCEPTAaLUH ony6nukoBaHsl B 34 paGorax.
TTonyuyeHs! yeTEIpe aBTOPCKMX CBUAETENBCTBA.

CrpykTypa u o6bem AuccepTauny. JluccepTauuoHHas pa6oTa COCTOMT H3 BBEHCHHA,
IIECTH [aB, OCHOBHBIX pE3YNBTATOB M BHIBOJOB, CMMCKA JYTEpaTypm u3s 204
HaHMeHOBaHHUH. PaGoTa nanoxeHa Ha 271 crpauuue, Bkmoyas 149 pucyHkoB 1 20 Tabauu.

OCHOBHOE COAEPXXAHHE PABOTBI

Bo BBeaennn 060CHOBaHA AKTYaNbHOCTh TEME! JHCCEPTALMM, HINOKEHH Lenb paGoTwl,
Hay4YHasi HOBU3HA, MpaKTH4eCKas 3HAYMMOCTH. prmeneﬂm OCHOBHBEIE HAy4HBIE IOJIOXKEHUS,
BBIHOCHMBIC Ha 3alIMTY.



B nepBoii raaBe Hcce0BaHbl BOMPOCH MEXAHH3Ma BO3HHKHOBEHHS PEHTTEHOBCKHX
MyapoBBIX KAPTHH B IBYX- M TPEXKDHCTajlbHBIX CHCTeMmax. PaccmarpuBaertcs Bompoc
00pazoBaHHa  MHTEPQIEPEHUMOHHBIX  MyapOBbIX  KapTHH  PEHTTEHOBCKHMX  JIyyed.
MccnenoBana ¢dazoBas NpHpoAa BOJHBL, AXHParupoOBaHHON B KPHCTAJLIMYECKOH MacTHHE
npu  Tockoil najalomei  BonHe. PaccuuTtaHo  pacnpemeneHue  $as  BHYTpH
INGpParMpoBaHHBIX B OQHOM KPHCTALIMYECKOH NIACTHHE IMY4YKOB B NPOCTPAHCTBEHHOMH
obnacTH TpeyronsHuka BopmaHa B CHMMeTpUuHoM cnyyae Jlays npu cdepiueckoii
nagalomeit  BofHe. PaccMOTpeHO o00pa3oBaHMe PEHTI€HOBCKMX MYapoOBbIX KapTHH B
Tpex6nounbix untepdepomerpax no Jlay> (J1 — JI — JI). Onpenenena pofb OTAEALHBIX
GI0KOB 3THX CHCTeM B 00pa30BaHHM MYapoBhIX KapTHH. PaccCMOTpeHbI BCE BO3MOMKHbIE
OJMHapHBle HApYWEHHA (M3MEHECHUS MEKIUIOCKOCTHBIX DACCTOSHHIA HAM  HOBOPOTH!
OTpakaloWiHX TUJIOCKOCTel) B OTAeNbHBIX GnoKax Tpex6iouHOro uHTEpdhepoMeTpa.
pHBOJALIME K O0Pa30BAHHIO MYapOBbIX KapTHH. OleHeHa YyBCTBHTENBHOCTL MYapoBOro
MeToa OmpeleneHHs PasHOCTEll MEKILIOCKOCTHbIX paccTosumii. Msydeno oGpasosaiie
PEHTTEHOBCKHX MYApOBBIX KapTHH B ABYXGIOUHEIX nnTepdepomerpax. [TokasaHno, uyTo ecny 8
ABYX6104HOil cHcTenMe GI0KH pacnoo/KeHs! APYT K ApYTY TaK 6113K0, YTO AMpparupoBaHHbie
BOJHEI H4 BXOAHOII NMOBEPXHOCTH BTOpPOro 6J0Ka HanaraloTcs, TO B TaKOH CHCTeMe MOFYT
BO3HHKHYTh MyapOBBIe KAPTHHBL PaccMOTpeHb! Cilyda Najalouiel ockoi U chepuyeckoii
(8-o6pasHoi) BomH. PesynbTaThl MCCHIENOBAaHWH MOKasand, 4YTO B Ciyyae,  Korda
nagaroias BolHa cepHyeckad, TO MyapoBbIe KapTHHEI MOMYYalOTCA NpH YCIOBHH, €CIH oba
KPHCTAIIA MMEIOT OAWHAKOBBIE MEKILIOCKOCTHBIC PAaCCTOSHHA M OTPaKalOLIME MIOCKOCTH
060Mx GIOKOB CTPOTO NapauUleNbHBl APYT K APYry, YTO He HaGMtofaeTcs MpH IUIOCKOIi
najaroLleH BOIHE.

DKCIEPUMEHTANIBHO HCCIEOBAHO MPOMCXOXUICHHE PEHITEHOBCKMX MYapOBGIX KAapTHH B
3aBHCHMOCTH OT YMC/Ia M TIPHpOJE! BOJH, YYacTBYIOUWX B MHTepdepeHiym. C 3T0H Lenbio
CKOHCIPYHpOBaH M M3IOTOBJIEH OCOOBIA yeTsIpexGNoYHbIA  HHTEp(EpOMETp, MOCPEACTBOM
KOTOPOrO MCC/IefoBaH Ciyyail, KOria B uHTepdepeHIMH  y4acTBYIOT Gonmee ABYX BOJH B
NMpHOMLKEHHH TUIOCKHX K CQEpHueckiX  BOJH. ITocnenoBaTeNBHEIM  3aKpBITHEM  MTYTEH
IM¢parvpoBaHHbIX MyYKOB, Y4aCTBYIOLUMX B uHTephEpEHLIMH 0CIE NEPBOro ¥ BTOPOro 610K0B.
HCCHENOBaHBI M3MeHeHHs (POpMbI H XapaKTepa MHTEPOEPEHIHMOHHLIX KapTHH B 3aBHCHMOCTH OT
YuC/a BOJIH, Y4aCTBYIOILMX B nurepbeperupy. C MOMOILBIO naTubnodHoro uHTepdepoMeTpa
uccnenoBaHa MHTepdepeHLHA PEHTTEHOBCKHX TY4KOB, CONCPXALIMX NubpaKLMOHHbIE
MyapoBble KapTHHBI. :

JIina 0JHO3HAYHOrO OMpefeleH’s MECTOPacroNOXEHHA Je)OpMHUPOBAHHOIO y4yacTKa
ripoBefieH pacyeT MyapoBBIX KapTHH, MOMy4eHHbIX OT yeTeIpex610YHOro HHTEphepomeTpa.
6NI0KM KOTOpOro comepikaT neGOpMHPOBaHHEIE yHaCTKH. OTH HCCNENOBaHHA MPOBCAEHLI
NpH TUIOCKHUX H CHEPHYECKUX MaAaroLIMX BOJIHAX. PaccuuTaHbl BOJHOBbIE QYHKLUHH BOIH.
BEIXOAALIKMX M3 MHTepdepoMeTpa, COCTaBlIeHa TabMHua ANA BBIPAXKEHHI (a3 BOAHOBBLIX
nonei, 0GyCTOBNMBAIOIMX BO3HHMKHOBEHHE MYapOBBIX kaprtuH. [Ilonyseno obuwee
BHIp@XEHHE KaK JUIA MEepHoAa, TaK M Ui KOHTpacTa MoJjI0C MyapOBEIX KApTHH. Ha ocHose
BHIPOXEHHH M Ta6GNHUHBIX JAHHBIX PACCYHTAH MEPHOA MW KOHTPAaCT MYapOBEIX MOJIOC MNpH
HAJIOXEHHH MOOKIX NBYX HIH TPEX ITydYKOB.

B pesynetare 3THX HcCeN0BaHHHA CENaHb] ClERYIOlIHE BEIBOABL:

1. BnepBble MOKa3aHO, YTO IMOBOPOTaMHM OTPAXAIOIIKUX TUIOCKOCTEH BOKpYr OCH,
fexawedl B TUIOCKOCTHM MafeHHs NepleHAMKYNApHO K BeKTopy OOpaTHO! peweTku,
BOKDYT OCH, MEpNeHIUKyISpHOH K IUIOCKOCTH NajieHHs, 06YCTOBNEHBI pasHEIe MyapoBble
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3¢¢exTo. B mepsoM ciyyac MyapoBble MONOCH! MEPNCHAHKYSPHLI K OTPAKAIOUUIM
LI0CKOCTAM, H [IepHoa aaeTcs GopMyoii

Ay =dle 1)
roe A, - NepHox MyapoBbIX MOJOC, 06pa30BaHHLIX BPALIEHHEM BOKPYT OCH, nexaiued B
TUIOCKOCTH MajeHHs NepNeHaNKYISPHO K BEKTOpY 00paTHON pEleTKH.

Bo BTOpOM cnyyae MyapoBhle MOJIOCH Napajfie/ibHbl OTPAKAIOLKMM [UIOCKOCTAM, H

nepHon naetcs popMyoi

Ay =2d/e, @)
rue A, - NepHON MYapoOBbIX MONOC, OOPa3OBAHHBIX BpalEHHEM BOKPYT OCH.
NepnCHANKY AAPHOI K NIOCKOCTH NafeHHs.

2. Ha ocnose (1) 1 (2) nokasano, YTo BpalaTe/ILHO-NapaienbHblA Myap (c neproaomM
Ay) 607ee uyyBCTBHTENEH K MOBOPOTaM (K H3MEHEHMIO yrna £), 4eM BpawaTebHO-
nepnenanKynspHblit Myap (¢ nepuomod A ). OnHako NMHHK MYapOBBIX KapTHH ¢
nepMoaoM A, NapaUleabHBl JHHMAM AWIATALHOHHOTO Myapa, MepHOA KOTOPOro

onpezensercs Gopmynoi
A=d*[|dy-d)| . 3)

3. Tloka3aHo, 4TO B TPEXGIOYHOM HHTEpPPEPOMETPE MOY4AIOTCS MyapOBEIE KapTHHEI C
NOMOLUBIO MOBOPOTOB OTPAXKAIOLMX IUIOCKOCTEH BOKPYT OCH, Jjexkallleli B IUIOCKOCTH
najenus MepHeHAUKYASPHO K BEKTOpY OGpaTHOiH pEIeTKH, TONBKO B TOM Cllydae, eciiy
OTpaKalolIHe MNOCKOCTH TPEThero GOKa MOBEPHYTbI BOKPYF 3TOH OCH OTHOCHTENLHO
mockocTefi nepBoro U BToporo 610koB.

4. DKCMEpUMEHTANBHO MCCENOBAHO M TEOPETHYECKMMH pacueTamMu 060CHOBaHO
NPOHCXOACIEHHE PEHTTEHOBCKHX MHOTOMYYKOBBIX IM(PAKUMOHHBIX MYyapOBBIX KAPTHH.
H3ydena ux 3aBUCHMOCTD OT YHCJIa ITY4KOB, y4acTBYIOLUMX B unTepdepenuny. [okaszano, yto:

- nonapHoe B3aMMOAeHCTBUE AH(pParHpOBaHHBIX NYYKOB NMPHBOAHT K TPEM PasiHUHEIM
MyapOBbIM [10/10CaM KaK 10 MEPHOAY, TaK H 10 KOHTPAacTy;

- B MPHUCYTCTBMM BCEX TPEX MY4KOB KOHTPACT MyapOBBIX KapTHH CHIIBHO YMEHbUIAETCA
¥3-3a HAOKEHHA STUX TPEX TPYNI MyapoBBIX 10JI0C;

- B OTJAENBHEIX C/ly4asX BO3MOXHA B3aHMHaA KOMIICHCALHA Pa3OPHEHTHPOBOK.

5. DKCTiepUMEHTAIBHBIE Pe3yNBTaThl, TMOMYYEHHBIE NPH HCCIENOBAHHH nHTepdepeHumH
PEHTTEHOBCKHX AM(PAKUMOHHBIX MyapOBBIX KAPTHH, NOKA3BIBAIOT, 4TO: S

- MyapoBas KapTuHa B peduleKce, BO3HHKIUAA B Pe3yJSTaTe CYNEprosHLyH JByX peclmexcdé;

COJIEPXALLKX MyapOBEIE Y30DEI, [0 XapaKTepy He NMOX0Ka Ha HaNaraloLLIMecs MyapOBRIC KAPTHEHLI,

- [ociae NpOXOXIEHHA Yepes NATHH 670K NPOMCXOAMT HE MEXaHHYeckae, a
IUbPaKUHOHHOE HANOXKEHHE MY2POBBIX KapTHH.

Bo_BTOpO#i I.aBe MCC/EO0BAHEl BONPOCH! YBENHUEHHs paspellieHHA PCHITCHOBCKHMX
Ju(paKUMOHHBIX KAPTHH ¥ MX TOHKas CTPYKTypa. TpuBoauTCA ONKUCAHHE NPEOKEHHOTO
HaMi JUdpaKUHOHHOrO yBENHYHTEA (au¢paKUHOHHOI JIMH3EL) U €ro SKCHEPHMEHTANlbHASA
peanu3auMs  JUIA  YIIOBOrO  YBENH4CHUA pPEHTTeHOUHTEPPEPOMETPHYECKHX  H
PEHTTEHOTONOrpagHYECKHX . KApTHH. OKcrnepUMEHTaNbHO  JI0Ka3saHa  BO3MOXHOCTb
3HAYUTENBHOTO YBEHYEHHS Pa3pelICHHs PEHTTEHOAH(PPAKUMOHHBIX KAPTHH C MOMOLULIO
JMH3Bl: OpOMyCKaHHEM My4Ka, COAEPXKALIEro IudpaKuMoHHYI0O HMH(opMauuio, yepes
MeaTbHBIH TONCTEIA KPHCTA/UT B HaNPaB/IEHHH OTPAXKEHHA.

Janee u3noxeH MNpeAIOKEHHBIA HaMu HOBEI METOJ CKAaHWPOBaHHS, O3BOAAIOLUMI
YBENMuUTs paspelleHHe PEHTTeHOAM(PAKUHMOHHEIX KapTHH: PEHTTEHOBCKad MIICHKa,




CKaHHpYeMas CHHXPOHHO CO LIEABbIO C OMNPEJCHCHHBIM COOTHOLUEHHEM CKOPOCTEil.
Onucano CckaHHpylOLIEe YCTPOitCTBO (puc. 1), aarolee BO3MOKHOCTb OAHOBPEMEHHO
CKaHMPOBATh WIENb H IJIEHKY C PasHbIMM CKOPOCTAMH (C 3apaHce 3aJaHHBIM OTHOMIEHHEM
ckopocrTeii). IIpHBeaeHb! pe3yIbTaThl IKCIEPHMEHTANBHBIX HCCIENOBAHHM, MOJYYEHHBIX C
MOMOLBIO pa3paboTaHHOro yCTpoiicTBa.

PaccmoTpeHa TOHKas CIpPYKTypa MHTEPQEPEHLHOHHBIX KapTHH, TMOAYYEHHBIX OT
nByXOJOYHBIX KPHCTALTMYECKHMX CHCTEM C Y3KMM 3a30poM. M3yueHa reomeTpus
BO3HUKHOBEHHA TOHKOH CTIPYKTYpPHl C I[IOMOLILIO JBYX KPHCTAITHYECKHX OJOKOB AMs
CiyyaeB IIHPOKHX M Y3KHX TNMEPBHYHBIX IYUYKOB.

Puc. 2. UhmepcbepeHuuoHHas kapmuHa,
NOAyUEeHHas om cucmembl, cocmosueud u3
ABYX MOHKUX BAU3KO pacnoAOXeHHbIX
2pyr K apyry 6aokos u 6aoka-yseauuumens

Puc 1. Cxemamuueckoe usobpaxeHue
cKaHupylolero ycmpoucmea

IlpuBemeHsl  pe3yiabTaThl  HCCIENOBaHHS TOHKOH CTPYKTYPBl HHTEp(epeHLHOHHbIX
K4PTHH, NOJYYEHHBIX OT Pa3lMYHBIX MOHOKPHCTALIHYECKHX ABYXGJOYHBIX cucTem. DTh
HCC/IEJOBAHUSA TIPOBEJICHBl C NPHMEHEHHEM H 6e3 TIPUMEHEHHSA L(H(i)pa}(uuo]—[ﬂux JIMH3.
Bnepssle 06Hapy KeHa TOHKas CTPYKTypa MHTEphEPEHUHOHHBIX KapTHH, 06YCToBNeHHas He
CTPYKTYPHEIMM HApyIICHHSAMH, a CMEIUEHHSIMH HalaraloliXcs Jpyr Ha Opyra
MHTep(hEPUPYIOLIHX MYYKOB (HAIOKEHHE JIMHHH CMELIEHHA Ha MYapOBbI€ N0JIOCH!) (pHC. 2).

TlpencTaieHbl  3KCHEPUMCHTANbHBIE — PE3YJIBTATBl,  MMOMYYECHHBIE  OT  ABYXGI0YHBIX
KPHCTA/UTHYECKHMX CHCTEM, COCTOSILUMX 13 BJ1H3KOPaCHONOKEHHBIX OIOKOB:

- HCCIIEI0BAHB] CHCTEMBI 63 IPUMEHEHIS TH(PPAKUMOHHOHN JIHH3BL, COCTOSLLME H3:

a) TOHKOT'O M TOJICTOTO NapaLieNeNnHIeAATHbIX G0KOB; 6) ABYX TOJCTBIX NapajUleNenuneansHbIX
6,T0KOB; B) OJIHOTO TOJICTOrO NapaIUIENEIIIEJATEHON0 M OIHOTO TOHKOTO KIIHHOOGPa3HOro 6110KoB;

- MCC/IeIOBaHB] CHCTEMBI C IPUMEHEHHEM NH(PAKLUHOHHOM JIHH3b], COCTOALINE H3:

a) JBYX TOHKHX MapajlleNenunealsHeIx 610K0B; 0) TOHKOro Napaiefenune aibHOro 1
TOHKOT0 KIIHHO0Opa3Horo 610K0B.

TTpoBe/ieH TeOpeTHUeCKHit aHANH3 TOHKOH CTPYKTYPbl PEHITCHOMHTEP(GEPEHUHOHHEIX KapTHH,
B pe3yJikTaTe Yero I0Ka3aHO, YTO TOBEPXHOCTH MAaKCHMAILHOW MHTCHCHBHOCTH IS CHCTEMBI,
COCTOAILIEH M3 IBYX TOHKHX GJIH3KOPACIIONIOMKEHHBIX apaIeIeIHNEeaNbHBIX HAeaTbHBIX 0/10K0B
¥ 6JOKa-yBeNMUMTENs, NpEICTAB/SIOT COBOH CeMefCTBO  MapaiieNbHBIX — IUIOCKOCTE,
NEPIEHAMKYISIPHBIX K TUIOCKOCTH OTPaKEHHs, [lepeceyeHre KOTOPBIX ¢ (GOTOMacTHHKOH naer
ceMeicTBO NpAMBIX. KoopauHats! 3Tux mnpsamsix Bromb ocH X (oce X nepreHaMKyaspHa K
OTPaKAIOLIMM IUTOCKOCTAM CHCTEMBI) OTpeAestoTCs 1o Gopmyie
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TOJNIIMHA TOJCTOH MIACTHHEL, H Z-_; -TOJIIIHHBL  TEPBOro M BTOPOI0 KPHCTANLIOB
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TIpu paBoTe 63 TONCTOrO KPHCTALIA MOJIOCH! CMELIEHHS OYUYAIOTCS C EPHO/I0M
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C nomompto (5) u (6) MONYY4eHO BhIpakeHHe Ui KOI(GGHLUMEHTa JTHHEHHOTO
YBEJIHYCHUS B HAmpaB/leHWH BEKTOpa AM(pakuuH:
D=1+2/(2,+2,). (7)
3aTeM B 3TOif I71aBe pacCMOTPEHA CTPYKTYpa IOJIOC CMELIeHHS B 3aBHCHMOCTH OT
TONILHHB] KPHCTAIIHYECKHX OJIOKOB M LIMPHHE! Heaudparupyioueii 30Hb1 ABYXON0YHOH
CHCTEMBI. anBO,ElHTC}I OKCNEPUMEHTANIBHBIE PE3yNbTaThl, MOJYYEHHBIE NTPH HMCCIEO0BAHHH
nepuonga JIHHUHA cMeLleHHs B 3aBUCHMOCTH OT QJOPMBI, TOJUIMHE! OJIOKOB M paCCTOﬂHHﬁ
MekKIY HUMH. YCTaHOBJEHO, YTO MMEET MECTO COOTHOWeHHe: A, /A, =S,/S,, rae A| u

A2 - [IEpUOABI 10JIOC CMEIUEHHS, MOJYYEHHBIX OT YJaCTKOB, COJAEpXXalluX COOTBETCTBEHHO
y3Kyio (WwupuHaS|) M WHPOKyo (WHpHHaS,) Heaumdparupyiomue 30HHL. HccaenoBaHa

TOHKas CTPYKTypa HHTep(epeHUHOHHBIX KapTHH, MOJYYEHHBIX OT TPEXOIOYHBIX 0OBIYHBIX
nHTepdepomerpoB. [okazaHo, YTO paspelieHHe OOBIYHBIX TPEXOIOYHBIX HHTEP(EPOMETPOB
Juisl HabMoAeHHs 10J10C CMeleHHs HenocTaToyHo. OHU HaboAaI0TCs Nocie YBeIHYeHHs
C MOMOUIBIO AM(PaKUMOHHON NUH3EL. TIpHBENeHb SKCNepHMEHTaNbHEIE Pe3yIbTaThl K JaH
TEOPETHYECKHH aHanM3 TOHKOH CTPYKTYPHl PEHTIeHOMHTep(HEepPOMETPHYECKHX KapTHH,
T10/1y4EHHBIX OT OOBIKHOBEHHBIX (C JaNeKOpaclolOKEHHbIMH 6710KaM1) HHTEp(hepOMETpOB,
COCTOAILIMX H3: a) TPeX TOHKHX O0jI0KOB; 6) OBYX TOHKHMX M OIHOrO TOJCTOro GJIOKOB; B)
TpeX TOHKHMX OJIOKOB C yBENHYHTENEM (HaNeKOpacroN0oXeHHbIM COBEPIUEHHEIM TOJCThIM
KpHCTLIOM, HAXOISALHMCS B TIOJNIOKEHHH OTPAXKEHHS).

TTpoBezieH TEOPETHUECKUH PacyeT Ul CHCTEME, COCTOsIIEH W3 OGbIKHOBEHHOIO TPeX6/104HOro
uHTepGEpOMETpa U YBEIIHYHTENS, C Y4ETOM Ae(OKYCHPOBKH (HapyLIEHHE HICATBHOH ICOMETPHH).
a TAIOKe MCCIICOBAHO BIIHAHHE AE(OKYCHPOBKM Ha OOpasylOLIyloCid TOHKYIO CIPYKIYPY
pacrpefie/ieHHs MHTEHCHBHOCTEH, TEpHON ITHX JIMHHi (MOjoc) W JMHEHHBIH KodpuuueHT

YBENIHYEHHA.
C [OMOIBI0 INPHMCHEHHA  DPEHTTEHOBCKOTO  IH(PAKIHOHHOTO  YBENHYHTENs
SKCMIEPUMEHTAIBHO HCCIIENOBAHA TOHKAsA CIPYKTypa HHTEP(EPEHUIMOHHBIX KapTHH,

ONy4EHHBIX OT 60€e CIOXKHBIX CHUCTEM, COCTOAMMX H3 ONHM3KOPAcmoNoXKEeHHBIX
napanenenineiatbHeIX G0KOB: @) TpeX TONCTHIX; 6) Tpex TOHKHX; B) IBYX TOHKHX M
OIHOrO TOJCTOrO; ) OQHOr0 KIMHOOOPa3HOro M JABYX TONCTEIX NapasieielunefanbHbIX
670KOB. DKCIEPMMEHTHI, IPOBEJEHHBIE HA OTHX CHCTEMax, MNO3BONMIM OOGHApYKUTh
OIHOBPEMEHHO HECKONbKO AWHAMHYECKHX 3((EKTOB, HapUMep, MasTHHKOBBIE MONOCHI,
MyapoBbI€ IIOJIOCHI M NI0JI0CH! CMELLCHHS.
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B pesysbTaTe 3THX MCC/eJ0BaHHil MONYYEHBI CIElYIOINE BEIBOABI:

1. TpeatoxenHas AHbpaKUMOHHAs JIH3A NEHCTBHTENLHO obecnieunBaeT  VTIOBOE

yBETHUEHHe PEHTTeHOAU(PPAKUMOHHBIX KApTHH B HaNpaBleHHH AN(PaKLHOHHOTO BEKTOpa.

DKCTIEpHMEHTANBHO JOKA3aHA BO3MOKHOCTH 3HAYHTENBHOIO YBENMYEHHA paspeLIeHns

PeHTreHOAM(PAKUHMOHHEIX KAPTHH C ITOMOLLIBIO JIHH3bI H HOBOTO METO/1a CKaHHPOBAH .

2. VYBeauueHHe 3aBUCMT OT OTHOCHTEAbHEIX TONUIMH YBENUYHTENS M CyMMapHOH

TOJLIMHBE] TOHKHX TLTACTHH.

3. C noBbILIEHHEM CYMMApHOii TONILKMHB] TOHKHX [UIaCTHH YBEITHUEHHE YMEHBUIAETCA H

CTPEMHTCA K EAMHHULIE, T.€. TONCTHIH KPHCTalll TIepECTaeT UrpaTh POIIb YBENHYHTENS.

4. BO3HMKHOBEHMe 0J0C CMelleHHs B ABYXOIO04YHBIX MHTEP(EPEHUHOHHLIX CHCTEMAX

HOuTH Hem3bexkHO: Jake B ABYXONOYHBIX HHTepdEPOMETPAX C  ILIEAILHBIMH

(coBepluieHHbIMH) GNOKaMM MPOMCXOAMT ~CMCILIEHHE HATAralomiNca  BOAH  IpyT

OTHOCHMTENBHO APYTa 1 BO3HHKAIOT [10:10CH! CMEIICHHA.

5. PacCTOSHHA MEKLY AMHUAMM CMelleHHA (MEPHOM MONoC) 3aBUCAT KaK OT BeaHUHIbI

npomekyTka Mexdy Onokamu, Tak M OT TOMIHH 3THUX ONOKOB: C yBenHyeHHeM

TpoMeskyTKa MeKAy GIoKaMH U YMEHBIICHHEM HX TONILKH MEepHOL 10J10C yMeHblaeTcs

H ¥X BUAMMOCTb HCHE3aeT.

6. IlokasaHo, 4TO:

- korna 6/10KH JOCTaTOYHO GNM3KH APYT K APYTY ¥ ONMH U3 HHX UM o6a Tosacrtrie, To He3

YBEIMUMTEN MOXKHO Habil0AaTh TOHKYIO CTPYKTYPY uHTephEePEHNHOHHON KapTHHEI;

- xornaa oba 6/10ka TOHKHE, TO 6e3 nTHPaKUHOHHOrO yBEIHYHTENL (6e3 nudpakuroHHOM

JIMH3BI) TOHKas CTPYKTYpa MHTepGEPEHIHOHHBIX KapTHH He Habmopnaercs;

- yBEUUCHHE 3ABUCHT OT OTHOCHTEBHEIX TOMIIHH YBENHYUTENS ¥ CYMMAPHOH TONIIHH )

TOHKHX TUIaCTHH;

- C MOBBILIEHHEM CyMMAapHO# TONIIMHEI TOHKUX UIACTHH YBEJIHYEHHE YMEHbLUaeTCs, a C

yBeNMYeHHEM TONIUMHEL KPUCTAJLIA-YBENMIHTENS ~ pacTeT;

- YBENHYEHHE HOCHUT MHTep(hepPEHLIHOHHEIH XapaKeTp M 3aBHCHT OT TOMUMHEI TOJICTOH

mnactuis! (cM. popMyay (7). IIpu gocTaToyHO 60NBIIMX Z MOXHO JOCTHYE YBEIHYEHHS

10 10 1 Gonee pas. OmHAaKO Ype3MEPHOE YBENHYEHHE TONUIMHEL TONCTOI MAAaCTHHEL

HeLenecooGpa3sHo, T.K. 3TO MNPUBOAMT K YBEIMMEHHIO MOTIOMICHUA M NAIEHHIO

HHTEHCHBHOCTH OTPa:KEHHBIX ITyYKOB.

7. ToHkas CTpyKTypa, MONyYcHHad OT OOBIKHOBEHHBIX TpeXOMOUHEIX HHTepdepOMETpOB,

HabroaeTcs B TEX CIIyyasx, KOTa MM NPUMEHSACTCA YBETHIHTEND, MK XOTA 6b1 OfTHH 13

610K0B HHTEP(EPOMETPA TONCTHIH.

TpeTbs rjaBa MNOCBALICHA paspaboTke DEHTTEHONM(PAKLMOHHBIX ~ METONOB
HCCENOBaHHA M300paKeHNH HECOBEPIIEHCTB B KPUCTAILIaX. C 3TOi LIeNbIo HCCAEN0BaHbI
CTpYKTYpB! PEHTTEHOBCKHX CEKLUHOHHBIX TOMNOTpaMM, MOJMYYEHHBIX OT OTWINH(OBAHHBLIX
NOBEPXHOCTEN TONCTHIX MAEATBHBIX KPHCTA/IIOB. Tlpn uccneNoBaHHY BAMAHKS UHQOBKH
BXOJHOM ¥ BBIXOHO# NIOBEPXHOCTEH KPUCTA/1a HA HHTEHCUBHOCTb PACCEAHUA PEHTIEHOBCKMX
nydeii 0GHApY>KEHE! TOHKHE GOKOBBIE KOMIOHEHTE! (MvHHH) Ha CEKUHMOHHBIX TOMOrpaMMaXx.
IpoBenens! HCCNENOBaHHA ITHX KOMIIOHCHTOB M JaHa MHTEpnpeTalld CTPYKTYPHI pedrnexca,
COCTOSILErO M3 LEHTPANsHOM HIMPOKOH JIMHMH M CONMPOBOXMAIOUIMX €r0 Ci€Ba H cnpasa
TOHKHX JIuHHiA (pHc.3).

TlonyyeHs! CEKIMOHHEIE TOMOIpaMMbl OT KPHCTAILIOB KpeMHHA, TOABEPTHYTHIX
nuddysun atomamu Gopa u dpocdopa. B npouecce nuddy3un Npu BEICOKOH TemmepaType
B ofpasen MpoHHMKalOT aToMbl AuddysanTa, BhI3EIBaA B NOBEPXHOCTHOM Cjl0€ KpuCTan.ia
CTPYKTYpPHBIE H3MEHEHUS, YTO ¥ MPHUBOAUT K MOABJICHUIO Ha TOMOrpamme TOHKO#H 60oKoBO#R
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JMHHK. DTH THHMH JOBONBHO HEOMHOPOHE! N0 CBOEH CTPYKTYPE, YTO CBHAETENBCTBYET O
pa3MuHOM cTeneHH MerupoBanud. KMccnenoBaHo BIMSAHHE aCMMMETPHYHOCTH OTPaKeHHA
Ha CTPYKTYpY pedrexca TONOrpaMM H BBIABEHA PONIb paCXOAMMOCTH MEPBHUYHOrO Nyuka B
06pa3soBaHMH TOHKMX GOKOBBIX NHHHMI HAa CEKUMOHHBIX TOMOrpaMMax. DKCMEPHUMEHTLI
M0Ka3anu, YTo B JTOM CAyyae B OTPAKEHHOM Iy4yKe KHHEMATHYECKHE KOMIOHEHTEHI
(60KOBbIE JIMHHHU) PACTIONOKEHE! HECHMMETPHYHO OTHOCHTENBHO OCHOBHOTO pediieKca, 4To
¥ NIOATBEpIWIM TeOpETHYECKHE pacyeThl. PaccmarpnBaeTcs posib CEKTPAIBHOIO COCTaBa
NepBUUHOro Myuka B 06pa3oBaHuK pediexca ¥ TOHKHX GOKOBLIX NHHHA Ha TONOrpamMMe, a
TaloKe MOKA3aHO YYaCTHE HEMPEPLIBHOO CEKTpa B 06pasoBaHuy CTPYKTYPH peduieca. Mo
IKCMEPHMEHTANBHO  ONpefe;ieHHOH upuHe GOKOBLIX JIMHMA  BhIYUCAEHA CPEAHAS
PAacXoaUMOCTb NIEPBHYHOrO MYYKa.

INpuBeseHs pe3ynbTaThl IKCNEPHMEHTANBHBIX HCCAEIOBAHHMI peanbHOH CTPYKTYPLI
ZeOPMMUPOBAHHOTO TIPHTIOBEPXHOCTHOTO CNOA  TOACTOrO  KpHcTaina. Hccnenosahs!
33KOHOMEpHOCTH AdPAKUHH PEHTTEHOBCKOTO H3My4eHHs Ha KpHCTaile Si ¢ HapyLIeHHOH
NpH MeXaHH4ecKol o6pabOTKE BXOMHOH MOBEPXHOCTBIO. YCTAHOBNECH (aKT YBENMHEHH:
MHTErpalibHOM OTpaxalowe cnocobHocTH (R ) 06pasua 1o CPaBHEHHMIO C COBEPUICHHEIM

KPHCTA/TOM. B pesyisTaTe ITHX HCCIEZOBaHHHA TONyyeHa MONHAT nuHdopMauus o
XapaKTepe M [yGuHe 3aNieraHHA CTPYKTYPHBIX HapylIeHHi B ykasaHHOM 06Gpasue, BEIACHEH
10 KOHLIa BONPOC O COOTHOLICHHHU BKJIAZOB B R, KOMIIOHEHT, OTBEHAIOLIMX MIACTHIECKHM

¥ ynpyrayM fedopMaluaM PEteTKH, BOSHHKAIOWMM npH rpy6oii MexaHuueckoii o6paboTke
NOBEPXHOCTH KpHCTamia. MccrefoBaHO BIMAHME MOBEPXHOCTHEIX nedextoB (3ddexra
1IH$OBKY) HAa HHTEHCUBHOCTh AU(PArHPOBAHHEIX PEHTITEHOBCKHX BONH (Ha CEKLMOHHEIE
TOMOrPaMMEI) B 3aBHCHMOCTH OT TONWHHb! KpHCTaa. PaspaGoTana npaMas METOMHKA 1A
HCCNeAOBaHHA TMPHMIOBEPXHOCTHRIX J€(OPMUPDOBAHHEIX CJIOEB H ONMPENENEHH HX
TONLIMHEL

Puc. 3 Puc. 4

Puc. 3. CekuuoHHaa monorpamma, koraa obe nosepxHocmu omuwAucoBaHs! abpasusom
Puc. 4. Cxema uHmepdchepomMempa u xoa Ayueit B HEM: a - MyapoBas monorpamma npu

ompaxeHuu 23 0; 6- myapoBasi monorpamma npu cmpaxeHuu 220

Janee B ostoit rflaBe H3naraerci HOBHIf pPEHTTEHOMHTEp(EpOMETPUYECKUH METOR
HCCIEN0BaHUs W300paXeHUs HECOBEPLICHCTB B MarepHanax. C Uensi0 MOBHILEHUA
sddexTiBHOCTH MHTEPHEPOMETPHIECKUX HCCelOBaHNH HECOBEPIICHCTB KPHCTAJLIOB
NpE/UIOKEHHl KpaTHble MHTEPGEPOMETPEl M BIEPBLIC NPOBEACHH CTepeoMeTpHYecKre
uccnenopanua. JU1A KCIEPUMEHTAIBHOTO  MCCENOBAHMA 3aBUCHMOCTH  EPHOLOB
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MYapoBbIX KapTHH (M300paKCHHMA HECOBEPLICHCTB) OT OpPHEHTAaLMH
IUTOCKOCTeii 6511 U3roTOB:IEH CleUHanbHEIi MHTepdepOMeTp.

Ha puc. 4a,6 mnokasaHs! MyapoBble Tonorpaduteckie KapTHHbL, MOTy4EHHEIE C no“ouu,xo
TPEXKPHCTAIBHOTO JBYKPATHONO MHTepdepomeTpa (puc. 4) OT riockoctedi (1T0) u (110), a Ha
pUC. 5 - cXeMa 3KCIEPMMEHTA UIA TOSYYeHWs MyapoOBBIX TONOrpaMM OT OTPRKAIOLIMX
mwiockocreii  (110). HaxoHen, onMcaHa  CKOHCTPYMpOBAaHHAas!  HaMH  CliCLMaTbHAs
FOHHOMETpHYECKas rOfOBKa (pHC. 6) 1A IOCTHPOBKM IBYXKDHCTAIBHBIX HHTepdepomerpos
(6noxyn MHTEpdEpOMETPa Ha OTAENBHEIX OCHOBaHMAX). [IpOBEACHBI HCCIEAOBAHUA CTPYKTYpPHBIX
HECOBEPLICHCTB MOHOKPHCTA/LTMYECKHX MaTepHano. McnomnsoBanme 3Toii 0co6oii ronosku
MO3BOMMIO H3Y4YWTh MyapoBble KapTHHBI, TOMYYeHHBlE OT HHTepdepOMETpoB, YCaoBHs
«MIEATBHO MEOMETPHH) KOTOPBIX HapYIUEHBI.

OTpaXKaKLUNX

Puc. 5

Puc. 5. CxemMa 3KChepuMeHmMa AAS NOAyUEHUS MyapoBbiX monorpamMM om ompaxeHus 220: 1 u
2-Aaumbbl  peHmreHoaudpakuuoHHol kamepbl KPC, 3-roHuoMempuueckas roAoBka, 4-
AepxameAb roHUOMEMPUUECKOU roAoBKU, S—uHmepdepomemp, 6—CMOAUK, 7—peHmreHoBCKUU

nyyoK, 8—koarumamop, S—aemexmop
Puc. 6. FoHuoMempuueckas FOAOBKa AAR UCNLIMAHUS ABYXKPUCMAAbHBIX PEHMIeHOBCKUX

uHmepdepomempos

PesyneTatsl HCCIEA0BaHMI MOKA3KIBAIOT ClIeMyloLIee:

1. TpunosepxHocTHele AeGOPMHPOBAHHBIE C/IOH HJCANLHBIX KPUCTALIOB  BBI3bIBAIOT
NosBIeHUe GOKOBBIX KOMIIOHEHTOB (TOHKHX JIMHHIA) Ha CEKLIHOHHBIX TONOIpaMMax.

2. BhicOKas MHTEHCHBHOCTh TOHKMX GOKOBBIX JMHMHA Ha TOMOrpaMMe B CITyyae TOJICTBIX
KPHCTA/UIOB AB/SETCS pe3yAbTATOM KaK PAacXOMMMOCTH [EPBUYHOIO IydKa, TAK W Maloro
K03¢pHIHIeHTa MOrOIEHH BTOPOH rApMOHHKH XapaKTePUCTHYECKOrO M3y eHHA.

3. TlpunopepxHocTHEIE AeOPMMPOBAHHEIE CJIOH HICATBHBIX KPHCTAUIOB MPUBOAAT K
PACLUEIVIEHHIO JIay3-TIATeH, a CEKIMOHHBIC TONOIPaMMbl CONPOBOXKIAIOTCA MHTCHCUBHBIMH
TOHKMMH JIMHHAMH.

4. DKCNEepHUMEHTATHHO NOKA3aHO, YTO:

- Ha6ImO/IaeMOe YBENMYEHHe HHTErpankHOM oTpaalottelt cnocobHocTH (MOC) B KpHcTaie ¢
TOBPEMK/IEHHOA NPOULTH(OBAHHOA BXOQHOM NOBEPXHOCTHIO, B OCHOBHOM, obycnoBneHo
M (PaKIMOHHEIM PacCesHHEM;

- ycunerue peructpupyemoit MOC npossisierca Golee YeTKO ¢ POCTOM MOPSIKA OTPaXKEHHH,
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- yBennyenue MIOC npakTiryeck# MCUe3aeT NpH YAaIeHHH KOHLEHTPATOPOB HANpAKEHHH W
COOTBETCTBYIOLIEH penakcauuy YNpyrux nedopmauuii NMpHMIOBEPXHOCTHONO ciof. T.e. 3a
yBenmuenue MOC OTBETCTBEHHEI, B OCHOBHOM, AedeKTHI 30HR! yNpYrux Aedopmatimii.

5. Dddexr umupoBKM CiUIbHEE RIHACT Ha HHTEHCHBHOCTL IM(ParMpoBaHHBIX BOJIH

(YCHleHHe MHTEHCHBHOCTH), YeM 3theKT mornouwenus (ocnabnenye WHTeHCHBHOCTH). Ha

OCHOBaHHM 3Toro 3¢¢exra paspaborTaHa METOAMKA, MO3BOLIOMWIAY C  [OMOLLBIO

MHTEpNpETAlMH  CEKUMOHHBIX TOMOrpaMM ONDPEASHMTH TOMLMHY —Ae(OPMHPOBAHHOIO

NPHIIOBEPXHOCTHOTO CIIOA. '

6. MsyycHueM 3aBHCHMOCTH H300p@XEHHS HECOBEpILEHCTB KPHCTAUIOB OT OPHEHTalLiN

OTpaKaIOLIMX [U10CKOCTEH YCTaHOBMNEHO, YTO:

- orodpaxkenue aederta B 610Ke HHTEpGEPOMETPa Ha MyapOBOil TONOrpaMMe 3aBHCHT OT €ro

OTHOCHTENBHOM OpPHEHTALIHH K OTPa/KatOIHM [LIOCKOCTAM;

- KapTMHBI, 110AYYCHHbIC OT KpPaTHEIX MHTepdepoxerpos, uHdopmaruBubl Hanpumep, c

MOMOLLBIO ABYXKPHCTATBHOMO H TPEXKPHCTATLHOIO ABYKPATHBIX HHTEP(EPOMETPOB MOAKHO

[OAYYHTb M JIMHHM CETrPeraLiii, M MOJOCHl CMELIEHMS, W MyapOBBl€ KAPTHHBI Pa3fMuHbIX

HECOBEPLUEHCTB. -

7. TlpepnoxenHad HaMH crieuHanTbHas  FOHHOMETpHUECKAd ~TONOBKa npnm.nHa o

FOCTHPOBKH JIBYXKPHCTATBHEIX HHTEPHEPOMETPOB.

B_uerBeproii raaBe pa3paboTaHa METOAMKA M OMMCAHO YCIPOHCTBO CBETOCHILHOM
IM(PaKIMOHHOH (OKYCHPOBKH PEHTTEHOBCKMX JTydeii B IVIOCKMX KpHCTaUTaX. B Havane naHwo
rMaBbl jJaeTcs 0030p HayyHOH JIMTEpaTyphl, MNOCBALUEHHOR BompocaM (BOKYCHPOBKH
PEHITEHOBCKMX JTydedl B KPHCTAILIAX, B YaCTHOCTM BOMpOCaM JM()PAKUMOHHON (POKYCHPOBKH.
AHanusupyloTcs  obiue mMonoxeHus (OKYCHPOBKM PDEHITEHOBCKHX JIydel ONHHM, IBYMS
KpHCTA/IaMM M B IBYXGMOYHEIX CHCTEMaX. 3aTeM MCCIEZOBaHa 3aBHCHMOCTH (HOKYCHDOBKHM
PEHTTEHOBCKMX JiyueH B KpHCTalIax OT XapaKrepa MNajaloliero MyuKa, €ro KO/UIMMalMH u
pasMepoB MCTOYHMKA, Y¥C/Ta M TONUIMHEI KPHCTAIUIOB M OT KpaeBoro 3diexra. Teopernueckn
BLIACHEHA CBA3b MEXMIY KpaeBbIM 3hQEKTOM, MASTHHKOBBIM pelieHHeM H (OKycHpOBKOH B
nByxGNnOYHBIX cHcTeMaX. OKCIIEPMMEHTAIBHO TPOBEPEHA B3AHMOCBA3D MEXIY KpaeBhM
spdekroM M seieHueM Qokycuposky. Ilpemiokena Mmerommka IS MHTEpnpeTalH
peHTreHoMI(PaKLIHOHHBIX KADTHH C HCTIONE30BAHHEM STOH CBA3H.

PaccMOTpeHa AuMHAamMM4ecKad TeOpHA pacCcesHHA DEHITEHOBCKMX Jyded B cpelax ¢
abCOMOTHEIM M OTHOCHTEIBHEIM TIOKA3aTelleM MpenoMIeHus, GonbiunM emuHMLEL. TTokasato, yto
BO BTOPOM C/Iy4yae MpH Jay3BCKOM OTPOKEHHH HHTep(epeHIOHHEIE Koatbdmuuemn
nornowmedns (MKII) BonH, CBA3AHHEIX C TOYKAMH DaclpOCTpaHeHws, pacnonoxceﬂuumh\na
HIDKHEH BETBHM TMCTIEPCHOHHOM TIOBEPXHOCTH, ropa3fio MeHbine, deM cpemtuii MKII, uro HMeeT
BaKHOE 3HAuCHHE JUIA AM(PAKUMOHHOM (JOKYCHPOBKH PEHITEHOBCKHX Jyuei: PEHTTEHOBCKHe
BOJIHBI MOXHO ()OKYCHPOBATh H B TOJICTBIX KpHCTa/LIaX.

PaccMaTpHBaeTcs BOMPOC TOBHINIEHHS CBETOCHIb (JOKYCHDYIOLUEIO YCTPOMHCTBA, T.€.
(OKYCHpOBKM PEHTTEHOBCKMX JIyyel B CoJiee TONCTHIX KDHCTAUIAX, 2 TAKKe OMHCaHO
TPEIVIOKEHHOE HaMH YCTPOHCTBO H paspaloTaa METOIHKA JUIA CBETOCHIEHOMN JibpaKIMOHHOM
(OKYCHPOBKM PEHTTEHOBCKHX JTyyeil B KpHCTAJUTaX.

Ha ocHOBe MpoBeieHHBIX HCCIENOBAHMI CIIENAHEI CIIE/yIOLIHe OCHOBHEIC BEIBOMIEI

1. Jins momydeHns GONMBLIOTO pa3pellieHust MPH GOKYCHPOBKE PEHTTEHOBCKMX Chepuueckux

BONH B JBYXGMOYHON CHCTeME HEOOXOAMMO TONLIMHY BTODOTO Gnoka caenate MeHbLIe

TOMUUHA! NepBoro. PasHOCTh TONUWH NEpBOA M BTOPOM INIACTHH AOMKHA GhITh paBHa

rIy6uHe pacrionoxerus Gokyca ceprdeckoil najaommed BOTHLI B riepBoM Goke.
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2. B cucTeMe, cocTosLeli H3 ABYX ILIOCKONapa/UTeIbHBIX TUTACTHH, NPH TICPBHYHOI NIOCKOI

BOJIHE 1€ BO3HMKAIOT Hit KpaeBoii addexT, Hu GoKyCHPOBKA.

3. Judpakuyonnas GoxycHpoBKa B NBYX6IIOYHOM CHCTEME ABJIACTCA PE3YIIBTATOM KpaeBoro

3exTa: ¢ MCUE3HOBEHHEM KPaeBOro 3thdexra HeuesaeT U POKYCHpOBKa.

4. Teoperiyeck OGOCHOBAHO M IKCHEPHUMEHTAILHO nokasaHo, 4To KpaeBoil ddeKt u

00yCIIOBNEHHOE KM ABNEHHE ‘mdpakamoHHOl  (GOKYCHPOBKM MOKHO  MOMy4HMTb  C

HCIIONB30BAHMEM [JBYXKDHCTAIBHOH CHMCTEMBI C TOHKMMH 6nokamMu (u-r<1) ¥ € Y3KHM

BO3AYLIHEIM 3a30pOM TPY COOTBETCTBYIOLLEM BeIOOpE LUMPHHBI [UENH KOMIHMMATOpa W

" pacCTOsIiMA MCTOYHHK — KpHCTAILL.

5. Ilpu paccMOTPCHHM JIMHAMHYECKOil TEOPHH pacCesHHs PEHTTeHOBCKHX Jydeil B cpedax,

OTHOCHTETHHBI NIOKA3ATENb NPEIOMIEHHS KOTOPBIX Goblue EAMHHILEL, B CTYHAE Jay» HKITT

BOTIH, CBS3AHHBIX C TOYKAMM PACHPOCTPAHEHMs, PacTIONOKEHHLINI HA HusKHElT  BETBH

IMCMEPCHOHHOM TIOBEPXHOCTH, TOPa3l0 MEHbLUE, HEM cpemmit MKIT, uro mmeer BakHOe

31aueHite A1 AuGpaKLMOHHOH (OKYCHPOBKH PEHTTEHOBCKHX myyeit B ciydae bparra.

6. TlpemtoxeHo YCIPOHCTBO i CBETOCHIBHOH  AMdpaKiMOHHOM  (HOKYCHPOBKH

PEHTTeHOBCIAX JTyyell B KHCTALIAX, Ha HTO MOJTy4eHO aBTOPCKOE CBHAETEABCTBO (Ne 737992,

07 epans 1980r.).

B narvoii_raase HWIOXKEH pemuonmeptbepomexpmecmﬁ METOA HCCAEA0BaHHA
ONHOPONHOCTH U OMpefieNeHiA HEKOTOPBIX [1apaMeTpoB BEUIECTB.

O630p nMTEpATYpEHL, npUBEJeHHEIA B NepBOM pasfene 3TOI [N1aBel, MIOKa3bIBaeT, 4TO 14
onpe/ie/leHus TUIOTHOCTH CYLUECTBYET MHOMECTBO HEpEHTTEHOBCKHX METOJOB, KOTOphIE HE
OBeCTeuHBAOT BEICOKO# TouHOCTH. IlpeiaraeMbiif HaMH PpeHTTeHOMHTEp(epOMETpHYECKHiT
MeTo ABNseTcA Haubonee yAOOHBIM H TOYHBIM JUIA OMNpEAENcHHA IUIOTHOCTH He TONBKO
KPHUCTAUIHYECKHX, HO M TIOIMMEPHBIX BELUECTB KaK B TBEPHOM, T2K H B JKMIKOM COCTOSHMAX. B
CBS3K C 5THM B JAHHOH [J1aBe UETANIBHO H3JOXNEHBI TEOPETHUECKHE pacueTs! H NpHBEACHBI
3KCIEPUMEHTANBHEIE  TOATBEPIKICHHA MPE/VIOKEHHEIX METONOB C LENBIO  HCCNEN0BaHNA
OIHOPOIHOCTH CpEfil M  ONpEleNeHus HEKOTOpBIX MapaMeTpoB  BeillecTB. M3noxeHebl
pe3yAbTaTs! PEHTTeHOMHTEP(EPOMETPHYECKHX MCCNeNOBaHHIl OJHOPONHOCTH pacmpeeneHis
IUIOTHOCTH' BelllecTBa B 00pasiax ¢ MOMOIIBIO JABYXKPHCTAILHOTO unTepdepomerpa.
ViaroToRMeHbl 00pasupl M3  PasMMYHBIX  BEIIECTE: MOHOKDHCTIIMYECKOTO  KPEMHUA.
facT™accsl, 360HHTa, KBapLa, rpacura, Gymary, amOMUHMA. IMomyueHs! HHTephEPEHLHOHHbIE
KapTuHb! (TIOJIOCH! cMeleHus), Koraa mexry GoKamu nuTepdepOMETpa pacrionoxeH Crnoi
KAKOTO-MG0 3 3THX BemiecTB. COIJIACHO TEOPETHHECKOMY pacuery, NepHOA 3THX MOmoC

onpeesseTcst popmyIok

n+l n I
An nel = - 'gGBA(Zl +Zz),

" 2

I 12+ (n+1)* A2 V22|
rpe | - paccrosHue MeAIy G10KaMK; 7 - HOMED NONOCHI; A - 3KCTMHKUMOHHOE PacCTOAHHME:
© - yron Bynbga-Bparra; Z;- TOMUMHA nepporo 610ka; Z,- TOMILMHA BTOPOro 610ka;
A, ns1- DACCTOSHHE MEXIY 71 H n+1 monocamu. [IpHBENEHB! PE3YNBTATE HCCIENOBAHMA
OZIHODOJTHOCTH DacTIpe/ieieHHs BEIECTBA C TOMOLLBIO MasTHUKOBHIX IIOJIOC, TOSY4EHHEIX B
Tpex6mouHom HMHTEpdEpoMETpe. C uenBi0 HCIO/Nb30BaH!A uHTep(EPEHUMOHHBIX KapTHH
MASTHHKOBOrO 3(Qekra [JiA MCCNENOBaHMA OHOPOAHOCTH BelecTBa Hamu paspaboTaHbl
CreLmaIBHble TPEX6IOUHEIE HHTEPhEPOMETPEL, cpenHuii WM MOCHeaHuH 60K  KOTOpOro
JTMHOBMHEN. VICcleoBaH Xapakrep pacnipefiefleHus IUIOTHOCTH BELIECTBA B Pa3/IMYHbIX
oBpastiax ¢ IOMOLIBIO 3THX HHTEP(EPOMETPOB. Jlan TAIOKE TEOPETHHECKHUH aHAH3 05pasoBaHuA
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1 nuTepdepenumi MasTHHKOBBIX MOMOC B TpeTheM 6J10Ke MHTep(epoMeTpa, NOCAEAHHI BAoK
KOTOpOro KIHHOBHAHBIi. M3n07keH Cnocob BRIABIEHIS HHTephEpeHUHOHHOrO npoucwome:;)l;
pacnpefe/ieHis HHTEHCUBHOCTH B PEHTTEHOBCKHMX ITyYKax. o

Janee onuceiBaeTcs HOBBIH PEHTrEHOMHTEPHEPOMETPHYECKUN METON OIpefeieHHs
HEKOTOpBIX MapaMeTpoB BewlecTs. B npeanaraemoM Merone 6bI1  MCnonb30Ba
Tpex6a0yHelif  peHTreHOBCKMI  uHTepdepomerp mno Jlays, M3TOTOBNEHHEIH "
6€3MCIOKALMOHHOrO MOHOKPHCTaNIa kpeMHus. Ecnu Ha myTH oaHOro M3 pécméﬁnéum:;
Ny4KOB MOMECTUTh KJIHHOBHAHBIH 06pasel, TO MO U3MEHEHHIO nepuo,uai.iyaposux nosnoc
MOJHO ONpPENE/UTD AEKPEMEHT N0Ka3aTesis NPENOMIEHHs BELeCTBa KIHHa GopMyoil

(Ao —A+J(A° ~Af +4-A, -A-lg2%)+6o,

: i
L
an,-A-g2

2
roe 6 M 60 - CAHHHYHBIC NCKPEMEHTB! MOKa3aTeNs MpeNOMJIEHUs BElECTBa M BO3AVXa
COOTBETCTBEHHO, A - 1auHa BOJIHBI; Ay H A -nepuoas! noaoc 6e3 WiHHa K ¢ KJII'II;U.\I
COOTBETCTBEHHO; ¢ - npeJIOMJImOH.lHii Yroja KiMHa. »

Hsmepsas &, MOXHO onpeaenuTh yucno JIomMuaTa 415 JaHHOTO BEILECTBA, MISTHOCTD

1 06beM ero AyelikH. 3HaYeHHA ITHX NapaMerp
. OB JUTA HEKOTOPHIX KOH
npuBeacHs! B Tabn.1 u 2. P KPETHEIX BetiecTs

Tabauua 1
nAomHocémb, ToawuHa,| AuH. ko3d. _EAUHUUHlblIl:I
Beuecmeo P, rlew t, oM nora., aut AeK.NOK.
M, CM npea.,
Lleaayno CcH ‘ g1t
yroua CqH ;05 1,5 0,005 11,4 | 0,067 4,78
Maacmmacca ’ ;
(naekcoraac) CsHgO, 0,96 0,05 6 0,3 3,47
Mauuepun C3H(OH), 1,26 0,01 9,6 0,096 4.41
- Tabauua 2
Vo 10?2
'5 107, Vnu'1021. 1 -
Bewecmeo p,rlcm® Ne-10%, ?:13 oM’ 7—10 |
om* nepﬁ'.“" (anum. | Vae o NNe
MeHma) A2HHbIX)
MoAauMemuamemakpuaam | 1,155411] 6,95980 | 2,8986 |2,70 0,34499 [ 0,34620
MoAucmupoa 1,08050 | 6,25421 | 2,90205 | 3,20 0,34458 0,34712
MoAuxAoponpeH 1,31073 | 8,92523 | 0,45193 | 0,35 2,21271 2:21854

Jns monTBep)KOEHUS CNPaBEIMBOCTH MONYYEHHBIX 3KCHEPHMEHTANBHEIX PE3yJILTaTOB
NpHBE/EHE! TakoKe JIHUTEpaTYpHEle JaHHEIE s 3THX BemecTB. Kak BuaHO M3 Ta6n. 2, stu
JIaHHBIE XOPOMLIO COBNaJAlOT I BCEX TPEX BEILIECTB. ’

TTo pe3ynbTaTaM MCCAEIOBAHUMA MPUXOJUM K CIEYIOUTMM BEIBOJAM:
1. C noMolpto AByXGI0YHONO PEHTIEHOBCKOTO MHTEpP(hEpOMETpa MOXHO OLIEHHTH CTENEHb
OJIHOPOIHOCTH pacnpeieieHHs IVIOTHOCTH BEILeCTBa B 06neMe obpasiia.
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2. Jis WcCNenoBaHHs pacnpefeNeHus [UIOTHOCTH  BelllecTBa B obpasuax 60!lef:
yHMBEpCaNbHEIMH  ABJLTIIOTCS Tpex6rioytble MHTEP(EPOMETPLI,  KOTOpLIE  TMO3BOIAIOT
HCCIIEI0BATS KAK TOHKHE, TAK 1 TOJCThle 00pasi.

3. VccnenoBaHue OJHOPONHOCTH PAacnpefie/ieHHs BELeCTBa MOKHO NPOBECTH C nomvouu:;o

MASTHUKOBBIX TONOC, NOMYYEHHEIX B TPeXGNOUHOM HHTepepoMeTpe, MOCTCTHHI HAH

60K KOTOPOro KITHHOBUIHBIA.

?e g“g:yqae KOIJIa 'Ha OJIHO M TO e CeMeHCTBO OTpaKAIOUIMX TUIOCKOCTEH C JBYX CTOPOH

NAAlOT ONMHAKOBEIE IUIOCKME BOMHEI, BHYTDH KPHCT&IAa TOMyHacTcs OIHOPOIHOE

pacrpe/ie/ieHHe 3HEprHH: MafATHHKOBOE pacnipefe/ieHue {cue3aeT; KOraa ke yroj naieHHs

oTMyaeTca OT TOYHOro yrna Bporra, momydaercs MasTHHKOBOE pacrpenenenue. a npi
ciepirueckoli BOHE B KpHCTale 0043aT€AbHO BOSHHKAcT MasTHHMKOBOE pacrpelie;icHue

PEHTTEHOBOIHOBOH SHEPTHH.

5. B ciyuae, KOrma OTpaKalole TUIOCKOCTH BCEX TPEX KpHCTALIOB opuex-rmpo?anm

OIMHAKOBO, TO TIPK TIAN€HMH TEPBUYHOM BOJIHEI TOYHO MOL YIJIOM Bparra MasTHHKOBOE

cripeaeJieHHE B M KpHCTal/le HE BO3HHMKAET. '

I63.a E?H{Irreumﬂrremuerpmecmﬁ MeToJ onpeeNieHIs MUIOTHOCTH BELIECTBa NMO3BOJIAET €

GONBLIOH TOUHOCTBIO OMPENETHT 0GBEM 3EMEHTApHOH AUEHIH H “HCI0 JlowmMura.

B miecroii riaaBe  H3JI0KEHBl  HOBBHIC perrrreﬂoumegcbepoue'rpmecxue METOAb!
BEISBJICHHA BIHAHHA Pa3/WYHBIX BUOOB BHELIHUX BO3JEHCTBHI Ha CTPYKTYpY KpMCTaJ'UIOB:
Tlposesen 0630p Hay4HOit IUTEPATYPLl O CTPYKTYPHBIX HECOBEPUICHCTBAX, B?3HMK8IOLI.[MX
B KpUCTA/LIax TOA ACHCTBHEM PalHaluy M PasIMIHEIX BHEIIHHX Bo3aeHcTeuit. [TokasaHo,
4TO METOA PpEHTTeHOAM(PAKLUMOHHOro Myapa ABJACTCH JOBOJIBHO TOYHBIM  JUIA
onpefieNeH s KOMUYECTBEHHEIX XapaKTEPUCTHK CTPYKTYPHBIX HapyIIEHMiH COBEPLUCHHBIX
KPHCTAIOB, OGYC/OBNEHHBIX PadIHIHEIMU BHEOIHHMH BO3ACHCTBHAMM Ha KpHUCTLI.
McciiefoBaHO  BIMAHWE  OPHEHTAlMH  OTPAXAIOUIMX cemeiicTs nnocxocre:ﬁ u
TeMrepaTypHOro rpajMeHTa Ha KOHTpacT ﬁmepcbepomerpnqecxoro u3obpakeHus
nedexrtoB. B pesynpTate 3THX HCCNe0BaHMit HaiileHa 3KCNepHMEeHTabHas 3aBHCHMOCTD

YaCTOTE! MyapOBBIX TOJIOC OT TEMNEpaTypHOro rpanueHTa (puc.7).

ar oA @ 6e3 HarpeBanvs
o) . A “O" Tok Harpesatens 250 MA
009 . A “O" Tok Harpesatens 500 MA
+ A “O"ToKk HarpesaTtens 750 MA
008 | e [ “H° 1ok HarpesaTens 250 MA
007 .5‘_— B “H" Tok HarpesaTens 500 MA
7 1* "°c M “H" 1ok HarpesaTens 750 MA
oo‘ 3 &
- .
005 =2 W 2.
oot . soantiae
a @ 3 z‘
of 250 500 750 1000 1250 I(mA) 003 H : LA °
o o
A Harpes B mouke “8” (cM. puc. 4) o002 ! ®an
001 ¢
® yarpes 8 mouke “6” (cM. puc. 4) R

1234567 891011 121314 15 16X

Puc. 7. SKcnepumeHmanbHas 3asucumocmb  Puc. 8. 3asucuMocmb usmeHeHus memnepa-
UacmOombl MyapoBLIX NOAGC OM TOKa Harpe-  mypbl OM PacCMORHUA Myapa om AeBoro Kpas
saTensi (memnepamypHOro rpasueHma) 3epkaAbHOro 6noka
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HUzyueHo BinsHie TepMiMeCcKOro BO3AEHCTBMA Ha mepepacnpefiefieHHE HaNpSKEHHH B
KpHCTannnyeckoM 6oke HHTepdepoMeTpa H H3Y4eHO NepepacnipefeeHue HanpsKeHHi,
BO3HMKAIOLIMX B 3epKaibHOM Osoke muHTepdepoMerpa mpu ero HarpeBaHun. Haiizeno
BblpakeHHe A4 onpejeneHus Temneparyps T =d(1-v)/aA,, roe v - xosdouument
[lyaccoHa, « - KO3QQHUMEHT NHMHEHHOrO paCLIMpeHHs KpEMHMA, A, - TNepHon
DANATALMOHHBIX MYapOBRIX MOJOC, d - MEXIUIOCKOCTHOE pPACCTOSHHE OTPAKAMOMINX
TI0CKOCTEH. DKCIIEPHMEHTAILHO MOMYYEHE! MYapOBEIE TOMOIPaMMbl OT HHTepdepoMeTpa
no Jlays mpH TOYEYHOM HarpeBaHMH 3EPKANbHOrO Gmoka. C MOMOLUBIO ITHX TOMOrPaMM
onpejerneHa 3aBHCHMOCTh M3MEHEHHUS TEMMEPATYPHI OT PacCTOSHUA Myapa OT JIEBOrO kpas
TOMOrpamabl (OT JIEBOro Kpad 3epKaibHOro 61oka) (pHc. 8), rie 3HaKH A, m OTBEYalOT.
COOTBETCTBEHHO, Hallpas;ieHHsM najaiowero (“0”) u audparuposantoro (“H™) nyukos.

Hsnoxen peHTreHoAMpakUHOHHEIH MyapoBHIi METOA ONpeNeSieHHs 3HAKAa PaslioCTH
MEAKMIOCKOCTHBIX PacCTOAHHIL. 3aBUCHMOCTE MEPHOAA MYapOBBIX KAPTUH OT HanpaBleHHs
NajeHHs MEpBMYHOIO MNy4Ka pacCMOTpEHA CHayalna TEOPeTHYECKH, a 3aTeM —
SKCMepUMEHTaNbHO.  HaiifieHBl  BHIDOKEHHA Ul aMIUIMTYA * M pacrnpefeneHus
MHTEHCUBHOCTH  PEHTTEHOBCKHX  BOMH, AH(ParHpoBaHHEIX B  JBYXKPHCTlbHOM
MHTEppEepOMETpe C Y3KMM BO3AYLIHBIM 3a30pOM, B OHHOM —#S G61OKOB KOTOpOro
MEXIUIOCKOCTHOE pAacCTOSHHE d OTPAKAIOMIMX IUIOCKOCTEM MMEET OTHOCHTENBHOE
usmeHenne (Ad/d = 0). BeuHCIEHE! IEPHONBI HHTEP(EPEHIHOHHKIX T10I0C C TOYHOCTHIO
mo 1 Mkat. Pe3ynbrarsl BEIYHCIECHHH NIPHBEACHE! B Tabm. 3.

‘ Tabauua 3
Adld ’ Ao.l Al,l S A,y A Ay
2+10° 122 : 122 . 120 118 115
-2+10° 373 - 323 . 246 184 140

U3 5THX pesyNsTaTOB BUAHO, YTO B Ciydae Ad <0 mepHod A HHTepHEPEHUHOHHBIX
noJsoc 3HaYUTENbHO Gonbme. .

H3noxeH peHTreHOMHTEp(HEPOMETPHYECKHMIX METOA HCCNENOBAHUS MoNel nedopmannit
B Onoke HHTepdepomeTpa, CO3NABAaEMEIX MMIUIAHTHPOBAHHEIMM HOHaMM. [IpuBeneHb!
pe3yNLTAThl TEOPETHYECKHX H IKCIIEPHMEHTANBHBIX MCCIIENOBAHUH € MOMOLUBIO KPaTHOro
uHTepbepomerpa noneit  AeopMaluii, BOSHHKAIOMMX B KPHCTaLle-aHAIN3ATOpE
PEHTTeHOBCKOro MHTep(hepOMETpa, NOABEPrHYTOr0 MOHHOH MMIUIAHTALMH, B 3aBHCHMOCTH
OT RO3BI 00MyyeHHs. . Y R

Tlpu TeopeTHyeckux pacyeTax ympyras aHH3OTPONMHA TOHKOH KPEMHHEBOH n;nacmlheu\
y4TeHa BBeJCHHEM TPEX KOMIOHeHTOB Moayns FOHra u Tpex koapduumenros Ilyaccona.
CHauana nony4yeHs! BHIPKEHUs NN MONEPEYHBIX Hampskeruit (o, M 0, ), 3aTeM — ang
KOMIIOHEHTOB AedopMaLHy:
Ad)|_d _2BD| 1 . v, 's'—M

dl Ay g |1-v, 1=y, [ d AL ) L[1-v, 1-v,
rge d - MeXIUIOCKOCTHOE PaccTrosHHE; A p - NIEpHOA 110JI0C JAWIATAUHOHHOIOo Myapa;

d _2/}D|' 1 v,

N

Ex = s

/2 ) o . . '
D= I W pdz - nosa o6nmydeHus; yp - pacTpesieicHne NedeKTOB, BEISBAHHBIX BHEAPEHUEM
~t/2 '
HOHOB; f - TeMmnepaTypHbli KO3((UUMEHT paclUMperus; v, H Vv, - COOTBETCTBYIOLIHE

k03¢ $puumeHTH ITyaccoHa; ¢, - TOMUHMHA IUTACTHHKY (T.€. TONUIMHA aHANTH3aTOpa).
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Il)lﬂ KOMITOHEHTOB IHHEITHBIX CHI, ﬂeﬁCTB}'lOLLlH.\' Ha EeAMHULY UTHHDL TT0IVYCHE]
BEIpA/KEHHA
Et
= 0 g -
F\‘ = 1 € F\‘ ]
v
2(1-v -—=
M1-v, 1-v
X y

rae E=E, =E,; E_ E, - KOMIOHEHTHl MOIYIA FOnra.

JInist SKCIIEPUMEHTANBHOIO ONpE/leNieH s HaNps/KeHHA 1 OTHOCHTEIBHBIX nedopManmii.
BBI3BAHHBIX HOHHBIM JIeTMPOBaHHEM KPHCTAsla, W3 BEICOKOCOBEPUICHHOI'O MOHOKPHCTAIA
KpeMHIfsi ObLT H3TOTOBIEH CIELHanbHbli TPEXKpPUCTATBHEIH ABYKpATHBI HHTEPdEpOMETP
(puc.9). BHewHsd MOBEpPXHOCTh  aHaiu3aropa uHTepdepoMeTpa  noaBepranach
JIMILTAaHTALMA HOHaMK aproua c aHeprueii 180 kaB. Cymamaphas j103a MCHsJIaCh B nipesieiax
ot 10" 1o /ea? 10 10'6 mor / en?. Tloc:e Kax:10ro aKTa 081y UCHHA ITPOBOIMIHCH CHEMKI
M BBLIH MOAYYEHB! TOMOrPaMMBI, COOTBETCTBYIOUIHC PATHUHLIM [03aM o0ayueHNs, Kak

ans otpaxkenus 220 (puc. 10a-B), Tak 1 220 (puc. 1la-T).

z
"Mooy

[110]

Y y[110]

—Em =

Puc. 9 Puc.10

Puc. 9. TpexkpucmansHblU ABYKpamHbIU peHmMreHoBcKul uHmepdepomemp. Obaacmb,
noaseprHymas UoHHoU 6ombapauposke, 3aWMmMpuUxoBaHa
Puc. 10. TonorpaMmsl NOGAE UOHHOU UMNAGHMAaLUU AAS OmpaxeHus 220. Ao3a

HOH 14 MOH 15 HOH
obayuenus: a- 10° —-,  6-10"—, 8-10"—
cM oM

a

Puc. 11. Tonorpammbl NOCAe UOHHOU UMRA@HMauuu AAA OMpaxeHus 220. Ao3a 0bAyueHus:
HOH HOH

8- 10— r-10"—

HOH HUOH

13 14

a-10 = 6- 10 —
C CM CM
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Mcxons M3 MONMYYEHHBIX  TOMOrPamMM,  BBLIYMC/IEHBI  BEJNHYMHBI  OTHOCHTENLHBIX
Aedopmauuii ¥ THHEHHBIX CHil, IPHBEeHHbIe B TaOu. 4.

Tabauua 4
/lo3a
0bAyueHus, e, =[ad, /d| e, =[ad,/d| Fx=(H/m) Fy=(Hm)
uoH/cm?
107 1,90 107 1,27 107 16,2 12,9
10™ 2,10 107 1,41 107 17,9 14,3
107 2,28 107 1,53 107 19,4 15,5

OueHeHa riyOHHa NMPOHMKHOBEHHS HOHOB aprosa c 3Heprueit 180 kaB B kpemuwuii
nosyuyeHo 3HayeHne <AZ>=0,19 M.

MakcuManpHble  JIOKajbHblE HamNpsykeHHs TNpH  ao3e 10"® non/ea® paBHBI

0 i) 10,21-10" H/ % O fmsx) = 8,16-10" H/ %

Beryucnensl BeaMYMHBI HaOyXaHHS MMOBEPXHOCTH KpHCTaNia At =0,1919 HM (1,92 A°);
ar, =01770 ny (177 4°).

B 3aKJIIOYHTENBHOM 4acTH 3TOH rJlaBbl NIpHBEJEHB] pe3yJbTaThl
PEHTreHOHHTEP(HEPOMETPHYECKHX HCCIEOBaHHIT HapyLIEHHH CIPYKTYphl B pe3yJibTarte
MexaHudecKoif 06paloTKH KpHCTawioB. OOGCy)XAEHBl HEKOTOpble 3KCIepHMEHTAlbHLIE
TOHKOCTH II0 H3rOTOBJICHHIO M ONpOGOBaHHIO PEHTIEHOBCKHX HHTep(HEepOMETpPOB M3
MOHOKpHCTala KBapua, HCCIEJOBAHO pa3pelleHHe HHTePEPEHUHOHHBIX KapTHH,
MOJMly4EeHHBIX ~ OT  KBApLUEBBIX  HHTEp(EpPOMETPOB,  OMpejelieHs  ONTHMAalbHbIE
TEXHOJIOTHYECKHE YCIIOBHA IS M3rOTOBJIEHMS HHTephepOMETpoB M3 KBapla ¢ GOJbIIHM
pa3pelIeHHEM.

PC3)’HBT3TBI HCCIeN0BaHUA NTPHUBEIH K CIENYIOLIHM OCHOBHBIM BBIBOJAM:

1. KpatHocTs uHTepdepoMeTpa JaeT BO3MOKHOCTh MCCEJO0BATh  3aBHCHMOCTb
BUANMOCTH HHTep(EpEHLMOHHBIX KapTHH OT OpPHEHTAlMH Ae(EeKTOB OTHOCHTENBHO
OTPAXKAIOLHX I10CKOCTER.

2. Yacth Myapa, KOTOpas HEMpEepbIBHO MEHSAETCA C H3MEHEHHeM TeMIEpaTyphl, MOXeT
OBITH MCMOJNB30BAHA JUIA  BHIYHCIIEHHS HM3MEHEHHA TeMIepaTypel (M3MEHEHHs
TEPMHYECKOr0 HanpsKeHHs) B KpUCTAUTHYECKOM GI0Ke HHTepdepoMeTpa.

3. B ABYXKPHCTaJbHOM HHTep(pepoMeTpe, KOrja MeKIITIOCKOCTHBIE —DPacCTOsHMS
KPHCTALIMYECKHX OJOKOB OTJIMYAIOTCS APYT OT Jpyra, IEPHOA MYapOBBIX KapTHH
3aBHCHT OT HANpaBieHHs TMaleHHs MepBHYHOH BOJHBI (0T 3HAKAa pPa3HOCTH
MEXIIIOCKOCTHBIX PACCTOSAHHH).

4, O6yueHHe HOHAMH TIPHBOJHT K H3MEHEHHIO MyapOBBIX MOJIOC: C YBETHYEHHEM 1035l
06IyyeHus TepHO/l MyapoOBBIX MOJIOC YMEHBLIAETCS, a AeOpMalIHs YBEIHIHBACTCS.

5. MHTerpanpHOoe HaNpsKEHHE B TMOBPEXAEHHOM CIOE JMHEHHO BO3DACTAET NpH

H3MEHEHHH 035l HMIUIAHTHPOBAHHEIX MOHOB aprosa (c sHeprueii 180 k3B) or 10"
2
uon / en? 110 10" mom / em’.
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6. Habnionaenble Ha TOMOrpaMMe IHATallHOHHEBIE MYapOBble KAPTHHBI Ofpeacasiorcs
MOMEpEYHBIMH HaNpSKEHNUAMH, BOHHKAIOWMUMH HA MMILIAHTHPYEMOH MOBEPXHOCTH.
[Toka3aHo, YTO TPH MMILIAHTALMH BOSHHKAIOT AHCIOKALMH, U B IUIATALMOHHOM Myape
HCIOKaLUs H306pakaeTcss B BULE CBETIION NOMOMHHUTENBHOM MOMOCH! HIH BHKH ~ 1A
TeMHBIX MyapOBBIX I10]10C, @ B CMELIEHHOM Myape AMCTOKauus u3obpakaercs ABYMSA
TEMHBIMH NOJIOCaMH.

7. Ha OCHOBE 3KCTIEDHMEHTATBHBIX MCCIEOBaHMI C KBapUEBLIMM MHTEPOEPOMETpaMit
BHISBJEHH HapylleHHs CTPYKTYpel, BO3HMKalOLlMe @NpH pe3ke H MexaHU4ecKoii

06paboTKe KPUCTALIOB KBapua.

OCHOBHBIE PE3YJIbTATbI X BBIBOJbI

1. Co3manbl 4eTHpex6IOYHEIE M NATHOMOYHEIE PEHTTEHOBCKHE HHTEpPHEPOMETPEI, €
IOMOLIBIO KOTOPHIX BIEPBEIC IKCMEPUMEHTAIBHO HCCIENOBAHO M TEOPETHUECKHMH
pacyeTaMH  OBOCHOBAaHO  NPOHCXOKJCHME  PEHTTEHOBCKHX MHOTOIMYYKOBBIX
IHQPAKIMOHHBIX MyapoBbx KapTMH. M3yyeHa ux 3aBHCHMOCTb OT HiCTa MyYKOB.
yuacTByIomx B HHTepdepeHLIH. HccneoBaHa 3aBHCUMOCTB MyapOBBIX KapTHH OT yucna
M NpUPOLIE HHTEPEPHPYIOUINX ITY4KOB.

2. Co3naHa ¥ MpHMeHeHa DPEHTTEHOBCKas AW(paKUMOHHAs JHH3A (yBenuunTens) A1
yBEMUEHHUS PEHTTEHOUHTEPEPEHUHOHHEIX KapTHH.

3. Paspa6otaHo M H3TOTOBJIEHO CKaHHMpYOLlEe yCTpOICTBO, JAalollee BO3MOKHOCT
OZIHOBPEMEHHO CKAHUPOBATH IENB M ILIEHKY C Pa3HEIMHM CKOPOCTAMH, Ha OCHOBE KOTOPOTo
NMPeIVIOKEH W DEAIH30BaH HOBHIA METOJ CKAaHUPOBAHW, MO3BOJAIOLIKH yBeNHYHUTD
paspellieHHe PEeHTTEHOUPPAKIHOHHEX KAPTHH. TipumeHeHHeM pa3spaGoTaHHBIX METOOB
Gonpmoro paspeuieHna (YBEAMYEHHUS) SKCMEPHMEHTANBHO o6Hapy)KeHs! ¥ BhEpBhiE
HCCeOBaHbl TOHKHE CTPYKTYPBI peHTreHOHHTephepeHUHOHHBIX KapTHH. Tlo Meromuke
YBEJIMYEHHA paspelCHUs PEHITEHOBCKHX IuGpaKIMOHHBIX KapTHH MONyYeHs! 1Ba
asTopckux caunerensctsa (N720349 14 HosGps 1979r., N7203§0 14 Hos6pa 1979r.).
PaspaGota OCOGEIH METOA KOITMMHDPOBAHMS, MO3BOJSAIOLINHA YBEIHYHTb ONTHYECKYIO
cuny AMGPaKLMOHHOM JIHH3BL ITo 3T0ii METOAMKE MOJIy4EHO aBTOPCKOE CBHIETENLCTBO
(N817552 01 nexabps 1980r.). .

4. Co3panbl MHTephEPOMETPHUECKHE CHCTEMBI C Pa3WYHEIMHM TONHHAMH 6510K0B U
MEXGIOUHEIMM pAcCTOAHUAMH. JleTansHO Hccie/oBaHa 3aBUCHMOCTD TIEPHOLOB MOJIOC
CMEILIEHHs OT TONUIMHE! GJIOKOB M MEXGIOYHBIX PpacCTOAHHHA. l'onaailHo, YTO yBENHYEHHE
3aBHCHT OT OTHOCHTE/BHEIX TOMIIMH YBENWYUTEAA W CYMMApHOM TOILWMHLI TOHKIX
[UIACTHH, NpH 3TOM C YBGJIMYCHHEM TOMLUMHEL 6/10Ka-yBEJHYHUTENS ¥ YMEHbLICHHEM
baccrommx MeX/Ly HUMH [IEPHOJIBI TIOJIOC CMEILICHHUSA YBEMYUBAIOTCA. )

5. VccltejoBaHO KMHEMATHYECKOE M JMHAMUYECKOEe PacCEesHHE PEHITEHOBCKUX Jyueh B
cpenax ¢ aGCOMOTHEIMH M OTHOCHTENBHBIMH foKa3aTe/IMH TIpeoMiIeHus, GonbuuMu
equuuil.  [lokazaHo, 9TO PpONH BeTBeil AHUCNEPCHOHHBIX runep6oi  OTHOCHUTENBEHO
MOFJIONIEHHUA B PaCCMAaTPHBAEMOM Cllyyae nokasatenei mpenoMIeHHs MEHAIOTCA: BOTHE,
06ycloB/IEHHEE BepXHEll BETBLIO runep6os, MOMIOWAIOTCA CHIbHEE, YeM BOIHLI,
o6ycnoBnenHre HiDkHe# BeTBpio. Ha ocnoBaHuM 3TOTO pe3ylbTara paspaborana
METOIMKAa JU(PaKIMOHHOH (OKYCHPOBKH, OTIHYAIOLIAACA 6onpuuoii ceerocuinoit. Ilo
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CBETOCHIBbHOIT AMQPAKUHOHHOH (OKYCHPOBKE PEHTIEeHOBCKMX fydeit B KpucTanjax
NOJyYeHO aBTOPCKOe CBHAETEILCTBO (N737992 7 despans 1980r.).

6. HisrotosiieHsl 06pa3ub! KpeMHHA C AeOpPMHPOBAaHHBIMH NPUIIOBEPXHOCTHEIMH CIIOAMH
M CUCTEMBI 6HOK-KPHCT8.HJIOB. Ha ux ocHose paspa60'rauu HOBBIE METOBI HCCIIEAOBAHUA
H300paKeHHA HECOBEPIIEHCTB KPHCTAIOB. DKCMEPHMEHTANILHO MCC/IE0BaHa peanbHas
CTpYKTypa AeOpMMPOBAHHOrO  TNPHIIOBEPXHOCTHOrO CJIOS TONCTOrO  KpHCTala.
INoxasaHo, 4TO MHTerpanbHas OTpaxalollas CHOCOGHOCTh KPUCTALTA C MOBPEXAEHHOH
npouaKHpOBaHHOH BXOAHON MOBEPXHOCTEIO YBENHYMBAETCS, B OCHOBHOM, Onaronaps
MpaKUHOHHOMY paccesHHio. PaspaboTaHa MeTOAHKa, NO3BOJAIOLIAA C TOMOLUBIO
MHTEPNPETALMH CEKUMOHHLIX TONOIPaMM OMpEAENAHTh TONUKHY AeOPMHPOBAHHOIO
IPHIIOBEPXHOCTHOTO CMOA.

TMoayueHsl  crepeoMeTpHyeckne  M300paXKEHHA  HECOBEPLUEHCTB  KPUCTALNOB €
NpIMEHEHHEM KPAaTHBIX HHTEP()EPOMETPOB.

7. CosnaHsl cieunaiIbibie PeHTTEHOBCKHE HHTEP(EPOMETPBI M Ha X OCHOBe pa3spaGoTral
PEHTTEHOMHTEPHEPOMETPHYECKHH METOA HCCIEJOBAHHA ONHOPOMHOCTH M OMNpPEAENEHMS.
HEKOTOpBIX NapaMeTpPOB BEWIECTB, OAHHAKOBO NIPUMEHHMBIH JUISi MOROKPHCTAITHYECKHX U
NONUKPHCTALTHYECKHX BELUECTB (HeOpraHU4ecKux, OpraHUYeCcKHX "
BBICOKOMOJIEKYIAPHBIX COCAHHEHUH). .
Paspa6oraia MeToAWKa /4 BBIABNCHHA HMHTEP(EPEHLMOHHOrO IPOHCXOKAEHH
pacnpefie/ieH!s HHTEHCHBHOCTH B PEHTTEHOBCKHX ITy4Kax.

8. PaspaGorana, usroroBieHa M orpo6oBaHa 0co6Gad rOHHOMETpUYECKas rOJOBKA TS
JOCTHPOBKH IABYXKPHCTAILHEIX HHTepthepoMeTpoB. C IMOMOLLLIO STOi rONOBKH TOTyYeHE!

H MCCNIENIOBaHBI MyapOBEIE KAPTHHEI OT 0COG0ro MBYXKPUCTANLHONO HHTephepoMeTpa.

9. Co3gaHel KpaTHble WHTEPEpPOMETPEl, Ha OCHOBE KOTOPHIX pa3pabGoTaHbl . HOBBIE
PEHTreHOMHTEpHEPOMETPHYECKHE METONR! BHIABNCHWS BIMAHHA pa3AU4HOroO poja
BHEIIHUX BO3ACHCTBUH Ha CIPYKTYpy KpHcTtawioB. C HCHONB30BaHHEM KPaTHBIX
HHTEp(GEPOMETPOB ITOKA3aHO, YTO KOHTPACT HMHTEpGEPOMETPHYECKOro M300paxkeHHs
nedeKToB 3aBHCHT KaK OT OpHMEHTalMM OTPaKAIOIMX IUIOCKOCTeH, Tak H OT
TeMNepaTypHOro rpajiMeHTa.

Pa3paGotaH peHTreHOAM(PAKIHOHHEIA MyapoBBIi METOR ONMpEACIEHHA 3HaKa PasHOCTH
MEXIUIOCKOCTHEIX paccTosAHMi. Kak TeoperuueckH, Tak M SKCIEPHMEHTAILHO NOKa3aHo,
YTO NEPUOJ MyapOBBIX MOJIOC 3aBUCHT OT 3HaKa PA3HOCTH MEXTLTOCKOCTHBIX PaCCTOSHH,
Ha ocHoBe KkpaTHoro uHrepdepomerpa paspaboraH pemreﬁoumeptpepomerphqe“:;h\
METON MCCNefioBaHus monei Aedopmauuu B Gnoke HHTEPHEPOMETPa, CO3NABAEMEIX
HMIUIaHTHPOBaHHEIMM HOHaMH. IToKa3aHO, YTO HMHTErpaIbHOE HAMpAKCHHE B
HOBPEXAEHHOM C/0€ NpH MOBHIIEHMH AO3Bl HMMIIAHTHPOBAHHLIX HOHOB aproHa c
sHeprueil 180 k3B nuHeiiHo Bospacraer or 10 wowem’ nmo 10”  mowem’.
DKCIepUMEHTaNEHO 0GHAPYXKEHO, YTO MMIUIAHTALMA KPEMHHS MOHAaMM aproHa NMPUBOIUT

K BOSHMKHOBEHMIO AMCTOKAMHA mpu Kose 10 ... 10" uow/cM’. BENMHC/IEHE! BEMHYMHE!
«HabyxaHUA» MOBEPXHOCTH KPUCTAILIA.

10. Pa3pa6oTaHa TEXHONIOTHA M3rOTOBNEHHMA KBAPUEBEIX HHTEP()EPOMETPOB, MMEIOIMX
BaXKHOE 3HaueHWe [UIS HCCIEeNOBaHMA BIHAHMA Nbe30JIEKTPUYECKHX KoneGauuii Ha -
HHTEHCHBHOCTh PAacCesHMS DEHTTEHOBCKMX JydeHd W HHTepdEpPOMETPUIECKHX KapTHH,
TO/yYeHHBIX OT KBaplIeBOTO MHTEphepoMeTpa.
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