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OEllWl XAPAICTEPHCTW PABDm 

AlCTYaJI»BOCT» npo6J1e11H.,3JieK!pouarBBTIDie BBalUIOAelcTBiUI pe­

llflTHBHCTCKHX qaCTB~ c UOHOKpBCTallllaMH npllliO;ltJ!T K pll)ty ~eKTOB. 

KO!OpHe H8JIJUI mxpoxoe np1111eH6HB6 B pa8JlllllHiilX o6naCTHX HayKH I 

T6XHJllKJil • OTKpHBaDT HOBHe nepcneKTBBH B o6naCTH SKCnepWleHTaJl»­

HOI WBBBKH BHCOKKX aueprHI. K TaKHU a~eKtau OfHOCRTca, B nep­

Bym oqepeA», HHTeP\QepeBIUIOHBHe HBll8BBR B TOpMOBHOM aanyqeHHH 

qacTBQ ~ B oOpaaOBaHHK nap ~OTOBWll B KpBCTaJI~ax np• BHCOKBX 

aHeprxHX. Boauoaaoc'-'» npaKtxqecxoro nonyqeHHH KBaaxuoaoxpouaTH­

qecKBX x nonapmao1aHHHX nyqxoB wotoaoB BHCOKHX aueprldt onpeAe­

JllUla ~enecoo6paaaoct» xccneAOBaHHH Topuoaaoro BSJ:yqeaaa aneK­

TpOHOB B KpBCTallllax. B HaCTOllll!88 Bpe.llB !aKHe nyqKH Of KpHC~aJI­

xaqecKJIX uJU1esel nonyqe!Di noqfB Ha 1cex ycxopH!en.llX BHCOKHX 

aBeprBI H ycne11Bo npBMeBJlllfCB ltllH Kcc~eAoBaHHB npoQeccoB WOTO­

poaAeHHH a~eueatapma: qacTHU. l4Htepq>epeJ11U10HHHe ~eKTH B oOpa­

aoB8BIIH 8~8KTPOB-ll08Hfp0BHHX: nap if}oTOBaMH B KpRCT8x.18X neaaT 

B OCHOBe MeTOAa HCCll8AOBamut llOllHpHSaIUIH nyqxoB ~OTOHOB, a TaK­

ze nonyqeHBB no~&pxsoBaHHHX nyqKOB wotOBOB npeAe.Jll>Hol aaeprHB 

Topuoaaoro cneKTpa. BuecTe o Teu, onpeAexeBBHI HBfepec npeA­

~TaB~&eT T80P8TJ1118CKOe paCCMOTP8JIJl8 KOrepeBTBHX ~eKTOB K BOS­

YOJ:HOCT» JIX axcnepJ1118Bf8JlaBOrO.HCCJl8AOBaHllH K B .'ZtPYl'BX 3Jl8K!pO­

larHHfBHX npoqeccax, talCJIX xas 06paao1au•e nap tsaeJDillK qacTK­

~au•, o6pa!B08 TOp1108BOe BS~yqelllle • ~· 

AETyanDBOCTa RCCJ18AOBallllJI BSaHMOAelcfBllH aapsaeHJUilX qac~ ' 

c MOBOiqP.!Q~~allK oooOeBHO BOBpoc~a.B noc~elUD(e roAH B CBHSH c 
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HBneHHeM KaHanHpOBSHHH aapHJEeHBli.X qacTBU. MHT6HCHBHOe SKCnepH­

MeHTanbHOe H TeopeTHqecKOe HayqeHHe a~eKTOB, CBHSaHHli.X c Ka­

HanHpoBaHHeM qaCTHU, o6ycnoBneHO HX WHpOKHM npHMeHeHHeM He 

~~~»KO B ~H3HKe BHCOKHX SHeprHl, HO H B WHS:wte TB6P'AOro Tena, 

TeXJ!onorHH nonynpOBO'AHHKOB H '·'A· 

nnH 3KCllepHMeHT8nbHOl npOBepKH TeopeTHqecKHX Dp6'ACXaSaHHl 

BnHHHHH HBneHHH KaHanHpOBaHHH Ha paanHqHHe npoueccH oco6Hl 

HHTepec npe'ACTaBnHeT HCcne'AOBaHHe npOX0)£'A6HHH K DOTep» aHeprHH 

KaHanHpOBaHHli.X qacTHU Ha HOHHaaumm H B086JZ'AeHHe aTOMOB KpHC­

Tanna. B qacTHOCTH, BXHHHBe RaHanHPOBaHHH MOSHO Hccne'AOB8Tb, 

HauepHH opHeHTSUHOHHym aaBHCHllOCTb HHTeHCliUIHOCTH xapaKTepHCTH­

qecKoro peHTreHOBCKOro Hsnyqe.HHR, BOSBHKam~ero BCne'ACTBHe HO­

HH88UHH K-o6onoqeK aTOMOB xpHcTanna. TaICHe axcnepHMeHTH npoBe­

'AeHH c qacTBUaMH MaJIHX SHeprillt H B H8CTOH~ee BpeMH npOBO'AHTCH 

DpH BHCOKHX aeHprHHX. 

lleJllt H aa,naqff pa6oTH. Uenbm ;1U1ccepTSUHOHHOl pa6oTH HBnHeT­

CH Teopef&qecKoe Hccne'AOBaHHe xorepeHTHHX a~eKTOB B anexTpo­

MarHHTHHX npoueccax B KpHCTaJlJIHqeCKHX cpe'Aax H BOSMOJEHOCTb HX 

8KcnepHM6HTSJlbHOro Ha6nE'A6HHH. 3a'AaqauH HCCX6'AOBaHHH HBJIHmTCH: 

neTaJlhBOe paCCMOTpeBHe yrXOBli.X H nonHpH88UHOHHHX aaBHCllJ#OCTel 

;1U1!pqlepeHuman»HHX ceqeHHl npruroro H o6paTBoro npoueccoB Topuos­

Horo HanyqeHHH H o6paSOBaHHH nap B MOHOKpHCTaJIJiax; Mccne'AOBa­

HHe KOrepeHTHHX a~eKTOB B TOpMOSHOU HSnyqemm qacTHU H B 06-

pasoBaHHH nap WOTOHWIH B xpHcTanne KOPYH'Aa H Bosuoauoctb npH­

M eHeHHH KpHcTanxa KOPYH'Aa KaK noxHpHaaTopa @oTOHOB npe'AenbHOI 

BHeprHH TOpMOSHOro cneKTpa; BHqHCXeHHe BepOHTHOCTH nepeXO'Aa 

npouecca o6paTHoro·TopuosHoro HanyqeHHH axeKTPOHOB H BHHBne­

HHe BOSMOJIHOCTH 8KCnepHMeHT8nhHOro Ha6nID'A6HHH cauoycKopeHHH 
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aneKTpOHOB npH pacnpocTpaH6HHH nXOTHHX nyqKOB aneKTpOHOB B 

cpe'Ae; Kccne'AOBaHHe 'AHHaMHKH 'ABHZeHliUI qacTHU B pasJIHqHwc pe­

XHMax KaHanHpOBaHHH 14· BJlllHHHe KSHanHpOBaHHH·Ha ceqeHHe K-HOHH-

sauru.1 pe~HTHBHCTCKWIH qacTHUWIH B KpHCTannax. 

HaytmaH HOBHSHa H SHaqeHHe pa60TH. B 'AHOCepTaUHH B o6~eu 

BH'Ae paCCMOTpeHH npHUHe H o6paTHHe npoueccH TOpUOSHoro HSX~e­

HHH H o6paSOBaHHH nap B KpHCTanxax KaK B cxyqae aneKTpOHOB, 

TSK H B cnyqae CKanRpHHX qaCTHU, c yqeTOM BCex BOSUOEHHX KOppe· 

nHUHA nonapasaumH ~OTOHa H CilHJIOB qacTHU. IlpoBe'AeH Il0'Ap06HHA 

aHanHS aaBHCHUOCTel HHTeHCHBHOCTH H nonapaaaumH.TOPMOSHOro HS­

nyqeHHH B xpHCTannax OT nonHpHoro H aaHMyTanbHOro yrxoB Hcnyc­

KaHHH WOTOHOB. BHHCHeHo, qfo Ha-aa KorepeHTHHX a!pqleKTOB npH on­

pe'AeneHHli.X ycnOBHHX BepOHTHOCTb npouecca o6p~THOro TOpMOSHOro 

HBnyqeHIDi B KpHCTaJine· 8HaqHT6XbHO npeBOCXO;!U!T BepOHTHOCTb B 

auo~HHX cpe'Aax. 

MccneAOBaHHe aaepreTHqecKol H opHeHTaumoHHOl aaBHCHMOCTel 

napaueTpa acIDl.ll~TpHH o6paaOBaHHH nap nonHpHSOBSHHblMH WOTOHaMH 

B KpHCTanxe KOPYHAS npoBe~eHO BnepBHe H DOKSSaHO, qfo TOXCTHl 

MOHOKpHCTaJLJI KOPYH'Aa MOZHO npHlleHH~D KaK IlOXflpHBS!Op 'AXH nony­

qeJiWI nonapHSOBaHHHX nyliKOB WOTOHOB npe'AeJlDBol aHeprHH Topuoa­

aoro cnenpa. 

Mccne'AOBaHo 'ABHZeHHe qacTHU B paanaqBwc pe:EHuax KaHaJIHpoBa· 

HHH n opHeHTaUKOHHWI SaBHCHMOC~b 'AOnH aaxBaTa qacTHU nyqKa B 

KaHan; noxyqeHH WYHKUHH pacnpe'AeXeHHH KaaanHpOBaHHliX qacTHU B 

nepneH'AHKynapHHX K OCHM H IlXOCKOCTHll KpHCTaJIJia HanpaBX6HHHX. 

~CCJI6'AOBSHO BXMHHHe KB.JianHpOBaHHH HS K-HOHBSaUHm npH npOXOZAe­

HHH nyqKa penHTHBHCTCIUIX qaCTHJ4 qepea KpHCT~ !IO'A UanHMH yrxa­

llH OTHOCHT6XbHO KpHCTaJinHqecKHX ocel H nnOCKOCTel. 

5 

---i 



IlpaKTHqecKaH ueHHOCTb padOTH. Ha OCHOBe TeopeTzqecKHX BC­

cneAOBaHBil. KorepeHTHhlX SWit>eKTOB B odpaSOBaHBH BHeKTpos-noaz­

TPOBBHX nap B KpHctanne xopyHAa dsn no~roToBneH a npoBe~eH 

'KcnepwieHT sa EpeBaKcxou ycxopnTene no nonyqeHHm nonspaaoBaH­

~hlX nyqxoB WOTOB~ npe~enbBOl aKeprHH Topuoaaoro cneKTpa. Pe­

aynbTSTH SKCnepHMeHTSXDHhlX HSMepeBHI napauetpOB nyqxa DOATBep­

'AllJJIH teopetzqecxae npe~cxaaaaJIH. 

IlonyqeHHHe B AHCCepT8IUIH pesyXDTaTH yrnOBhlX aaBHCWIOCTel 

HHTeHCHBHOCTH H DOnHpHSaIUtH TOpMOSBoro HanyqeHHH B KpHCTBnnax 

uoryT 6HTD HCll0XD80B8BH B pacqefax no MeTOAY MOBTe-Kapno ;IVIH 

BHqacneHBH DOnHpHS~H nyqKOB WOTOHOB, nonyqaeuHX B SKcnepH­

MeHTax OT KpHCTSXnBqecKHX MHIBeHe~, a TaKl:e AllH yny'IDlleHHH napa­

MeTpOB nyqxa. 

PeaynDT8TH pacqeTOB DO HCCX8A0BaHHE ABWl8HHH KaHanHpOBaH­

HhlX qacTH~ B KpHCTBnnBX HBXJillfCH HeOdXOAHllHllH npH nOll'OTOBKe H 

npoBeAeHHH aKcnepHMeBTOB c KaHaJIHpOBaHHHMH qacTH~aua. Pesynb!a­

TH, nonyqeHHHe AllH ceqeHHR K-aoaaaa~BH B KpHcTannax, uoryT dHTb 

cpaBHeHH c AaHHHllH npoBeAeBHoro HeASBHO sKcneplUleHta B CERN-e. 

Anpo6ayHH pa60TH. MatepBanH AHCCepTa~HB 6HJIH npe~CTaBneBH 

sa MezAYHapOAJIYD KoswepeBIUID no wzaaKe BHCOKHX sseprHI (T6111JIB­

cz, 1976), AOKJISAHBanBCb Ha ceccHI4 CoBeta 0 3neKTpouarHHTHHe 

BSaHMOAelCTBBH aApOHOB B peSOHaHCHOI odnaCTH SHeprl!Uit" (Xapb­

·KOB, 1979). naccepTa~ns anpodzpoBaHa sa HayqHou ceuHHape na-
6opaTopaa ~ 211 EpeB8HCKOrO WHSBqecKoro BHCTBTyTa. 

Ily6nBK8IWH· no peaynbT8TaJI AHCcepTaIUtH ony6nHKOBaHO AeBHTb 

pa6oT. CDHCOK npHBO~TCH B KOH~e 8BTopewepaTa. 

06~eM pa60TH. naccepT8~HH COCTOBT HS BBeAeHHH 1 qeTHpeX 

rnaB, aaxnmqeBHH H AByx DpHJIOZeHBI, COAepZHT 141 CTpaHH~ 
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M811114HODBCHOro T8KCTa, 21 pHCYHOK H CDHCOK nHTepaTypH BS 100 

H8BM8HOlil8HBil.. 

COAEPIAHJtE PABO'Jlil 

Bo BBeAeHHH odcyg~aeTCH aKTY8Jl::&HOOTb TeMH AHCCepTa~OHHOil. 

pa60TH H OOCTOHHHe BCCXe:JtYeMh1X BODpOCOB AO BHIIOXH8HHH pa6oT, 

BOW8'ADIHX lil ~SHHYE AHCCepTa~. CwopuyxHpOB8BH aa~aqH HCCneAO­

BaBHH H KpaTKO manaraeTCH COAepaaHHe pa60TH. 

B nepBoil. rnaBe paccuaTpHBamTCH topuoaBoe aanyqeame aneK­

!pOHOB H CK8nHpHh1X qacTH~ H o6paaoBaHBe e+e·-uap B nap OKa­

XHpHh1X qacTB~ wotosauz B KpHcTannax npH BHOOKBX axepraax /l-3/• 

B § I noKaaaao, qfo KaqecTBeHHYJl xapTBHY yrnoBoro pacnpe~e· 

neHHH B HHTep@epeH~HOHHOil. qaCTB ceqeHBH MOSHO BHHOHHT:r., HCXO~H 

es KBBeuaTBKB npo~ecca topuoauoro nanyqeaHH. Hues B BHAY 1 qfo 

B HHTePWepeH~OHBOI qacTB ceqeaHH nepe~aHHHil. HUIIYXbC npHHBM8eT 

auaqeBHH if= Y' ' r~e 1-BeKTOp o6paTHOil. pemeTKB, RS aaKOBOB 

coxpaHeHHH sueprHB B )U(llYXbC8 B DpH6nBJ:eBHH BHCOKHX SHeprHil. 

€1, a>> m H Uanh!X yrnoB HsnyqesHH UOZHO noxyqHfli COO!rHOmeHHe 'CBH­

SHBBED{ee nonHpBHI H aazuytan:r.BHI yrnsu H Y't aanyqeHHH WOTOHa: 

(Ux-8x/ml-t- (u~-9'1/m)":::(~11 -S8-&J.!d/flc1)/o8 , (I) 

rAe s1· , X =W/E.1 -auepro Haq8Jl:r.Horo sneKTpoHa H <)}oToHa, c.i e 
- di! 
~J. (~"' ~,)-npOA~XDHaH H nepneHABKYXHpHaH COCT8BXHll'lll{Ke BeKTOpa s 
OTHOCHT6XliHO liUlllYXDC8 uaqanDHoro sneKTpOBa ~ ' Ux=-U C!>S <fr ' 

U~=-U.sl.nlf1 , U =E19,tm (ocb : .HanpaBnesa B~on R , ti =c = 1.). 
'An.a ~udpaBBOI opeeHTa~H KpHCTanna H aaAaHHHX saaqeHHI S1 m X -COOTHOmeHBe (I) AXH Kaz,ll;Oro BeKTopa 9 onpe~eJU!eT HanpaBneHBe 
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HCnycKaHHfl ~OTOHOB l.l 14 ~r ' a TaRze HHTepBaJI yrJIOB H3JiyqeHHH 

ti,u, = Um11.J1-U.mi.n nocne HHTerpHpo:saBHH no lfr • 
B § 2 npoBe;LteHo 06111ee paccuoTpeHHe TOpMoaHoro HaJiyqeHHH pe· 

JIHT14BHCTCKWC qacu~ B KPHCTaJIJiax. IloJiyqeHH ~OPMYJIH AJlfi 'AH!M>e­

~r~~148JIDHhlX ceqeHJ.rlt 14 napaMeTpo:s CTOKCa 148JIY1{6HHfi aJieKTpOHOB 

14 CKa.nHpHblX qacTl4~ B HaH60Jiee 06111eu BK,1le c yqeTOM :scex B03MOZ­

HWC KOppeJIHLtH! lIOJIHp!438~J4H ~OTOHa 14 OllHHOB uaqaJIDHl\IX 14 KOHeqHblJ( 

qacTH~. BHqacJieHl4H npoBe;LteHH B 6opuo:scKOM np!46JIHaeHHH c yqeTou 

3Kpa.H!4pOBK14.IIOJIH H;Ltpa aTOMHblMH 3Jl6KTpOH8Jl14. IlpoBe;LteH IIO;Ltp06HHlt 

aHaJIH8 ~opuyJI 'AJJH HHT6HCl4BHOCTl4 14 llOJIHp1488~1414 HSJ!yqeHHfl B KpHc­

TaJIJiax npm aa:i:taHHOM yrne HcnycKaB.l!B ~OToHa. Hccne:i:toBSHH auep­

reTHqecKHe 14 Opl4eHTa~HOHHHe aaBHCHMOCTH HHTeHCHBHHCTH 143Jiyqe­

HHfl TT -ueaoxoB Ha KpHcTanne aJIMaaa. 

B § 3 c IIOMO~IO ~OpMyJI, noJiyqeHHhlX B § 2, npo:se;LteHO IIO;!tp06· 

Hoe HCCJI6;Lt0Ba.Hl4e 88BHC14MOCTe~ 14HT6HCl4BHOCTl4 14 IIOJIRpHaa~Hl4 Top­

MOSHoro HSJiyqeHHH 3Jl6KTpOHOB B KPHCTaJIJiax OT IIOJIHpHoro 14 aaHMy­

TeJIDHOro yrnoB HcnycxauHa ~oToHoB. Ha pmc.I npm:se:i:teHH peayJIDTa• 

TH BHqHcJieHH~ AJIH HHTeHCHBHOCTH H llOJlff Pl438LtHH nocne ~TerpHpo­

B aHHH no lfr AJIH KPHCTSJIJia aJ.Waaa. B1>1q14cJieHJ1fl npoBe;LteHH 'AJIH OpH-

6HTaJ.U4H KpHCTaJIJia, KOr;Lta HMnyJIDC ~ COCTaBJIHBT yroJI 0 = 50Mpa;Lt 
. 1 

c OCDID [oo:rJ H Jl6J;J4'? B lIJIOCKOCTH' COCT8BJlflIOlllel.t yroJI rJ.. = 0' 9pa;n 

c IIJIOCKOCTDIO (IOO). IlpH 3TOM B CII6KTpaJIDHOM pacnpe;LteJieH.111.111 HH­

T6HC.lllBHOCTl4 OCHOBHOU BKJia;Lt ~aeT Toqxa o6pa'fHO~ pemeTKH (220),a 

n.111KoBaH. aHeprHH paBua Xa = O ,3. lilHTepBaJilil yrJio:s AU, B KOTOpHX 

HM66TCH 3aK6'fHOe npeBbUlleH.llle HHTep(j)epeHUHOHHOl qaCT.111 .1/13JlyqeuHB: 

H8;Lt aKOp{j)HOI ;LtJIS: paSJI.l/lqHHX x ' co:ena~a.m c .lllHTepBaJI!lllH, no11y­

qeHHlill.l/I HS (I). nanee :a § 3 paCCUOTpeBH 3aBHCHJIOCTH .lllHTBHCHB­

HOCTH .Ill llOJIHpHS8!.lB.lll OT aaH11y'f aJIDHOro yrna np.111 BHeoceBol KOJIJIH-
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uaLtHH nyqKa Hcny•eHlWX if!OTOHOB. C BTOI ueJ11>m npoBeAeHO.HH'ferpH~ 

po:aa.HHe ceqena 148JIYll6HlflH npH 88;LtllifHOJI x B HHTepBaJlax 6 IL ' B 

COO'fB6'fCtBHH c pHc.I, H BHqHC11eHH HH'f6HC.lllBHOCTD .Ill nonHp.11188UHH 

~a ny:a:Ka, acn,..eHHoro B paBHHX TeJieCHHX yrnax u. AU. ~ '-'?" 
B § 4 paccuoTpeHH xorepeHtsoe o6paao:eauae e•e.---nap .111 nap 

cxa.napHhlX qacT~ if!oToHauH :eacoxBX aHeprlllit :a 1q1ncT81LJlax. IlOJiy­

llSHH if!opuym ;LtJIR ~epeHIUia.nDHoro .111 noJIHoro ceqeud, a Tan:e 

;LtJIS: 11apSJ1etpo:e acHMueTpJIH B o6•e• cnyqae c yqeTo• noJIHpHsa­

u.1111 if!OTOBa H ll8C'fHU napa. 

Bo BTOpol rna:ee HCCJ1.6;ltOBaHH KOrepeH'fHl>le aiM>eKTH B Topuoa­

HOM H311yqeHHH H B o6paaoBaHiUI nap if!OTOHSUH B Kp.lllCTaJIJf.6 KOpyH;Lta 

/4,5/, a Taue B o6pasoBaHHH nap iriu:eJOOIH qaoTHuan B xpHc!ran­

nax npH BHOOKllX aaeprllBX /3/. 
B § 5 @opuynH ;LtJIH celleKHI TOpMOSBOl'O H8JIYll6BHfl 14 o6paao:ea­

. HHH nap if!OTOH8JIH, nonyqeBHHe B §§ 2 H 4;o6o6•eHH Ha CJiyqal 

CJJ.O:KBHX KpKCTSJ[JIOB HS paSHbllt aTOMOB H Q pou6oa;itpHll8CKOI peme'f­

KOI. llocne ycpeAJ[eHlls no irenJIOBYll xone6aHBHM a'fouo:e pemeTKll 

OH• npe~CTa~Ofl B BK,1le: 

d61<p=t N ol5: t 27rN i~ ol6~r~D"'l~) 0 (~ -g) ; 
f:i ~ (2) 

. ~ £ - .e 
DCAtj)='v.~TT) /5"7 ;e ~ S1<[) Q.xpt-f ~s~)I. • (3) 

a f:1 ~ +'e <(°I 

B atlllX @opuynax N~ -qacno aorouoll c sapqau11 s)lep le B KpxcHue, 

~6:-auop(j)HHe ll&CTK ceqea.1111, d6~r-oeqesae BeTe-ralTnepa 6ea 

KKOU'f611H ~:'Y<q~-+~'f, '\fo-o6tieJI ·a.lle11eHapHOI Reio, 1 =fo~nett 
. - - e 

;-cpeAJ[lll aapq Jl)tep a!OMOB KPllCTUlla, ile = t.,,/~ I no= E fie. -

jnouoe ucno aT011o:e a~euesHpuoit nem, ~;:t =Re 11 ~ -p1W1y-

CH SKpaHHpoBKll B cpeAJ[eKB8;ltp8'fHllBHe TellnOBH8 CM6l6HIUI aTOMOB. 
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ilp.11 :t1 zZ.2 qiop11yJili (2-3) ;:iepexo,ZViT B coouerc'.rBylll(He ijlop.wyJIW 

~J!H 0,llHOpO,llH!ilX KpKCTaLllOB. 

B lflopMy.ue (3) BeJ&KqJUW Se<~)=fee;(P(~,g~e.) - crpyuypHHe ifiax­

TOpH yaJia o6paTHO~ pe•eTKM B CJiyqae CJIOZHOro xp•CTB.IJla. BHqKc-

·.11H .ztJIH xp.11cra:a:~a xopyHJta noxaaaJll[, qro HSJ160JI•••e crpyxryp­

HHe ijlanopwlS1 j~z 28,77,jS~l.2.;;: 16, 2Re.s'.,.S~== 42,9 oe1>r yaJIH c 

KH,ll;6KCSJIK ilHJmepa e ,m,n z (2Il), (°2II) Ha llJIOCXOCH ~.3 = 0 (e + 

m+n ~ O). CoorBercrBeHHo aro•y BliqxcJieHHH npoBo.lPLI•C• c raxol 

op•eHfaD,Hel KPKCTSJI~a, QT061i OCHOBHOl BKJISJI; B CYMMY no '&' B 

qiop11yJ&e (2) BHOCJUIK roq:s:K c fSKKlfH HHA6KCaMK. PeayJI•TaTH Bli­

qi(c~eH•l ,llJIH KHfeHCJtBHOCfK • IlORHp•aa~•H noxasa:a:x, qfo xp•Cf8.J:1 

KOPYHA8, HapR)cy' c KpBCfSJIJIOM a.Jllfaaa, MOXBO npHlfeHHT• K8K pa;(.11-

arop ,2\JIH noJ&yqeHBB ITOJIHpKaOBaHHHX nyqxoB ~OTOHOB BliCOKHX SHep­

rlll. ~HfSHCKBHOCfb Ha~eHKff aa ·XpKCfaJIJie xop~a lf6H:Dme no 

cpaBHSHIDl c llHf6HCKBHOCT:DD Ha XpKCTaJIJle a.IJlaaa noqfi( B,llll06 xa­

aa 60JI1>116ro 06HM8 ::IJl6J16HTapBOI filleix• Voll'op'"' 1,85 Vo ........._,BeJIKU­

lil:l ze llOJIHp•aSLUIK B nK.Ke IIHT8HC.IBHOCTK O~BKOBH. 

BaaBol xapaxrepxcr•xol ;JtlI1I npo~ecca poz.zi;ea:lll Kap noxs:paao­

BBHHillfK woro•&11• B xp•cr1.1.1t JtBJiaercn ac1U01erpxa B no~now ce-
qeHU 

R= 6pa - OpJ. 
6"p11 + SpJ. (4) 

r.ite 6'p 11,J. -no.1u1we ceqexHH poQeJuui nap ~roxa.1111, no.1J1p.ao.1aa.&H-

'u• B n~ocxocrx, npoxo~el qepes IDIDY~•c ~orosa • oc• xp•cTaJ[Ha 

:K B WlOCKOCT•, nepnaH;laKYJiHPHOI K Hfll.Hei•q•e aclUlWe!p .. B noR­

HOM ceqeHIUI llpJIBO;iu&f K rouy, 'llfO npo•e]lll .. qepas TO~CTHI xp•o­

faJ[~ xeno~ftpxsoBwmwl ayqox ~oroao.1 npxo6peTaer onpe~t~eHB1JI 

1noHHpKaa.lilllm. 8ror sqxpe:s:r ~ea•r B ocaoBe aoBoro uaroxa n~yqeai1a 

no~apxao.1aamu: nyq:s:oB woroaoB BYCOEJIX a1epr•I. C roqx• apeBllH 

TO 

axcnepHlleHTan:oxoro npHMeHeHHH oco6exxu .1azHWl HBJIHeTCH nonyqe­

BHe no~apaaoBaHHNX woToxo.1 npeAeJJI>HOI aaepriU! topuoaxoro cne:s:­

Tpa. neno B TOU, llTO nonHpH30B8HHliO nyqKH ~OTOHOB, nonyqaeMHe 

TOpUOSHHll xa~yqeHHeU OT KpHCTaJIJIH'll6CKllX MHmeHel, 06Jia~ant Teu 

B6AOCTaTKOU, 'llfO aHeprWl @QTOHO.J, npn KOTOP!iX KHTeHCHBHOCT:D H 

nOJIHpHsa~ ny'llKOB AOCfaTO'llHli ~& npo.JeAeHHH axcnepHUeHfOB, 

uoryt AOCTHraT:o nonoBHHH axepl'lUI aaqaJIDHoro aJiexrpoHa. Kpoue 

roro, B cneKTpe H3Jcyqe&JIR sa KOrepeHTHWI llHKOlf Hll86TCH 06JISCTD 

BYcoxoaHeprHllHHX woroBOB, ocJIOaHHn~HX a:s:cnepllllaHfaJI:oBHe ycno­

BHH. HCHO, 'llTO npwieaeBH6 AaBHOrO uetOAa BaKJia,lUi.JaeT onpeAeneB­

Hhle YCJIOBHH Ha TOJlll{HBY H Ha noJispxayn~ym cnoco6HOCT~ KpHC­

ranza. IlpHBeAeHHhle B § 6 peaynra'fH BhlqHcneBHI noxaawBanr, uo 

fOHCTLll UOHOKpHCTSJIJI KOPYHAa MOaHO npJUfeK&f~ KaK nonHpHaarop 

nyqKOB ~OTOHOB BLICOKHX 3Hepr•A, H OH o6n&Aaet ps~ou npemiyJqeCTB 

no cpa.1HeHHn c paaee npe,2\JioaeHBliMH KpHCTaJIJillllll (6oJI:omoe aHaqe­

HKe R ' BliCOK8JI reuneparypa necsaa T ;:;: 1200°K' BOSMOZHOCT:D :aw­

PallKBaHHH ero AO 6on»mwc paaMepoB). 

Ha OCHOBe nonyqeaHWC TeopeTHqeCKHX peayB»TaTOB Ha Epe:aBH­

CKOK ycxopnteHe 6b1Jl noctaB.neH axcnepJOleHT no nOJiyqeaxro nonnpB­

so:aaHHoro nyqxa woroao:a npeAen:oHol aHeprHH TOpMOaHoro cneKTpa 

c..u : 4,4 raB npH aaeprx.11 aneKTpoxo.1 ~1 ;;: 4,5 raB. Ha pxc.2 npK­

•eAeBH peayn:o!aTH TeopeTHqecKHX pacqero.1 H aKcneplUleHTan:oirax 

KauepeHHI. Ha pHcyHKa .JHAHO, qro peayn»Tathl HauepeHHll noAt:aep­

JUUIK TeopefH'll6CKH6 npelCK888HllH H HBXO,ll;HTCH c HJU(H :a YlOBJie­

r.1opKTen•HOM corBaCHH. 

B § 7 paccuorpeH npouecc o6paao:aaliHH nap rnzeJilillK qacTHUa­

MH c uaccol, 6oJ&Hell .aiaccH a.nextpoaa M >m B KpKCT&IJtax /3 /. 
Bhl11:xcneHKH npo:arAeHH ue!OlOK SICBllBaneHTHh!X ~OTOHOB 'AJIH pe.nHTH-
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BHCTCKlrfX 11:ac'l'KU npH E>>M;.>m , E» f.::»m. B 0TJI1111ae o'l' pac­

~MoTpeHHoro ;D;pyrwaH aJ!'l'OpaMH cnyqas TOHKllX OAHOMepHblX KpHC'l'aJI­

JlO~, aaua paccuoTpea npouecc AJ.tH 6onee peanr.aoro cxyqas 'l'pex­

uepHblX KpHC'l'aJIJIOll, 'l'OJillU!Ha KO!OpHX 60Jl:&lll6 80HH WOPUHpO»aRlllH 

npouecca e>o~1, r;11;e SM-llllHD8Jl»:BWi npop;ollHO nepuaaaWt mmyn»e: 

~ -~( x-q1 m" X-+ a'). 
M-.tE 1-x-~ -r M~ x~ <5> 

S1tecr. E -aaeprHH aa11anaol 11ac!KD,lil, X = f./ E , lei = C+/ E -saeprHH 

qaCTllU n~pH. Bena1111Ha ~M np11aauae'l' cBoe HaHMear.mee aaaqeHae 

8~£n)~2mM/E npa X=~-::::m/M. 
Ha BHpazealll bM cne;zcyeT, q'l'o, KSK H,B npoueccax Top11oaaoro 

11an111eH1rrn tlaC'fllU H po:11:;11;eHHH nap woiroHaMH, c yBe;riaqeane11 E Be­

naqHHa 0My11eH»mae'l'cH H npn ;D;OC'l'a'l'oqHo 6on»mwc E 110:11:e'l' BHnon-
r;::-1 

HH'l'l>CH yCJIOBHe IIOHBJI6HHH KOI'epeHTHblX 5(lMpe:K'fOB OM > a. . B1i1qnc-

neHHH, npoBe1teHHHe AJ.{H cny11aH o6paSOBaHHH e~e--nap UK>OHOM Ha 

KpHCTaJIJie anuasa, noKaaanm, q'l'o B ;11;aWct>epeauaan~aou ce11eHHH npo­

_uecca ol6:!/d~ B 06.nacu ~ .... (0,1-i)m}M oe11'l' uec'l'o xapaKTepmie 

IUI'l'epiJ)epeHUHOHHHe IIHKll, ll8JIH11Wla KO'l'OpblX npeBbllllae'l' a11opiJ)Hy11 

1:1ac'l'r. ceqeH!IH"' 2-4 pasa npn aaeprruoc u1>oaa E • 400 11 1000 rsB. 

O!ue'l'mu, 11:!0 ce11eR11e :apouecca cna6o aaBHCH'l' o'l' uaccH 'l'HJtenol 

1:1aCTllJUi II o6pa'l'HO IIpOIIOPUHOHaJIDHO KBa;D;Pa'l'y uaccbl SJleK!pOHa. 

IlonyqeHHble peayn»'l'a'l'H IIOKaSHB8K>'f, 11TO npouecc o6paSOB8.HHH e+e~ 

nap 'l'HaeJIHU~ 118C'l'HU8MH B KpHC'faJIJiax uoze'l' 6blTD axcnepBM6H'l'aJI:&­

;HO HCCJI6;D;OBBH Ha COBpeueHHHX ycxop11TenHX. 

Tpe'l'r.H rnaBa noCBHlll~Ha zccne1tOBaHam npoueccoll o6pa'l'Horo 

·'fop110SBoro HSJlYlleBHH SJI6KTPOHOJI ()-+e+1-+t.+e H CKaJIHPHblX 1180!~ 

~-+ s + ~ -~ + s B alCOPWHblX H KpHCTaJ!JlH11eCKHX cpe1tax npB BblCOKBX 

SBeprllHX /6-7/. BHqHCJleHHH npoBe~eHbl B 6opHOBCKOM npz6n:itaeHHH 

I2 

I 

' 

)J)lH IIOJIHpHSOBaHHblX 11aC'fH~ npx npoHSBOJI»HOI SKpaHHpOBKe. 

06pa!Hble npoQeCCbl HS;lly116HHH H o6paaoBaHHH nap OTHOCH'l'CH K 

Tpo.IUnilf CTOJlKHOBeH:wnl B KBaH'l'OBOl aneKTPO'AWlaJIHKe 1+2+3-P2+3t 

H AJ.{H HBX BM6CTO ceqeHHfi BHqHCJIHDTCH BepOHTHOCTH nepeXO'AOB: 

W- i ~N 
J,_n1n:; LH b.V 

(6) 

r;t\e 11NjtJ.t.r:N -"llliCJIO C06HTHI B e;IUIDitY BpelleHH K B 61.tHHllUe 0611-

eua BSaHMO~elcTBHH, Ji-IIJlOTHOCT» llOTOICa 1:1aCTHU 2 (SJ16KTPOB),n1 

H n3 -nJIO'l'HOCTH qacTHU I (WOTOH) a 3 (H~po). B c;iiyqae HenoJIHpH­

aoBaHHblX qac'l'~ WOpuyna ;D;JIH IIOJIHOl BepOHTHOC'l'H nepeXO'A8 06pa'l'­

HOrO 'l'OpllOSHOro HSJlyqeuHH aneK'l'pOHOB B KpHCTaJlne Hllee'l' BH,11;: 

WI~(~,K)=NWo ~1e"' tfi[i+r-zui~'-r + wjs (~ +r)]+ 

+~ D\f)[-m~(~-,,l)~+ ~?[~~+ w5xa8~/m"] b(tf>1/K,~~}' (7) 
:J 

r;11;e w, K ; &1, R 1rt &,., ft -aHepr1111 H wmyJ11ocs WOTOHa H HaqaJID-

Horo 11 :icose11Horo SJieIC'l'pOHOB, Wo = 3~n•;;t..'-r/J/m~ N -t111cJio aTouoB 

KPHCTanna, U= e.,e,/rri' f = i/<i-+U~), e~-yroJl lle~y HMicyJI:&CaJlllK HR ' 

&16 = m~w/.2~Ci-MHHlllaJI:EoHbll nepe1taHHW1 zunyn»e, T/.. = -~2 /(~11-~';/2/i1), 
J) -onpe;t\eneHO B (3), a BHpazeHllH WYHKUHK 4'la H r CJie;icy~me: 

'4>:re<i<,§>= ~11 +0re ti-+ u!l.)-~~/2~-t-2u,6.ie (§jm) co5(lf1-lfa)' 

r<f)=-2- ~(~f/rri)-B<,l'~u.11.); 2 BV<)=-i-(i+ X)e>' EL(-X)· 

IlOCJ161tffB8 1UleHH B IIPfl.UillX CK06Kax B (7) npep;C'l'8B.11HKl'l' co6ol CIIH­

HOBble ;D;06aBKB B B c11y1:1ae CKaJIHpHHX qa:i!au OTCYTCTBYJ>T. Kax 
BliijUIO HS WOPMYJIH (7), BepOH!HOC'l'lo nepexop;a npHMO npOilOpUHOHaJI»• 

Ha sueprBHll 1:1ac!KU 11 1I81tae'f c aaeprnel wo'l'oaa xaK GA)-?>,, Yqe'l' aK­

paaapo:su IIPllBO;llllT K CYJll8CTB6HHOMy H8118H8.BJll) aua11emdt 'vlrs • 
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B § IO npHBeAeHH peayJIJ>'faTH pacqefOB SBBBCBMOC'feA BepOB'f­

HOC'fH nepeXOA8 o6p8THOI'O !OpUOBBOro B8.KyqeJIJIB aneK'fpOBOB O'f 

8HeprHI H O'f yrJia U8SllY HllJJy.llliC&JIB aaqaJIJ>l:IHX qaC'fllll ;it:IH aMOpt­

HOro H KpHCTaJIJIHqecxoro BO.UJ>WpaMa. PeayJU>'fafH DOK83HBBI>!, qfo 

B KpHCT8.7IJIKqecKol cpe~e B YBKJIX HBTepB8Jlax B 06JI8C'fH MSJIHX 

3H3prldt cpO'fOHOB Xiv :1.0-~ i0-1B Bepo.HBOCH :apol{ecca R8<5Jil),1t811'fC.H 

~HTeIJWepeHl{HOHHHe IllKH, BeJlHqmaa KOTOpHX npeBWll86'f aJIOpij)HyD 

qaCTD BepOHTHOCTH 6onee qey Ba nopB~OK. IlonyqeHHHe peayJIJ>TSTH 

BepoHTHOCTH nepexo~a HCilOJIJ>SOBaHH ~a.uee ;llJlH oueBKH BOSMOllHOCfH 

aKcnepliU(eH'f~Horo aa6Jil)~eHHH npouecca cauoycKOpeHHB. IlpH npo­

xoz~eHHH IlJlO'fHHX nyqKOB SJieKTPOBOB qepea cpe;zur BOSHHKaKlllt•e TOp­

M03HHe KBSHTH OT O~HX aneKTpOHOB uory! nor.UO'fH'fl>CB ~Yl'IUUI 

aneKTpoaauu nyqKa Bcne~C'fBHe o6pataoro topxoaaoro na.uJlleHHB, H 

npH iwco~e HS cpe~ B nyqKe uolUlo Ha6Jil>,1tat• snexTpoHH c auep­

rHel, 6on:i;.mel aueprlrDI aaqan•HHX a.ueKtpoBoB. OueBKB, npoBeAeB­

HHe ABB uyqKa aneKTpOHOB np• aopuanDHOM pezKMe pa6o'fH ycKop•­

TeJIH s LFI (J c aaeprHel a.ueK'f POHOB f1 = 20 rSB H WIOTHOC'fl>D 

ro11aR/c..3, noxaaaa, uo npx npoxoQeHHH nyua qepea aMOJlWBYJI 

Bon:&WpaJ10By11 uHllleHJ>.'fOJlll(HHOI I P8.l· AJI. q11CJI0 co6aul caMoyc­

KopeHRB a.uexTpOHOll, y:seJIHHBllHX CiOll aHepru Ha I!' 11 60.KHe, 

COC'fSBJUieT ... 0,5 co6/qac. PesyJJ:H8'flol IIOK88hlB81l'f, qTo Ha6n11~e­

HHe HlilJI6HHH ca.MoycxopeHH.11 lil ~OC'fHI'HY'fHX HHHe DJIO'fBHX ny'iKax 

aJieK'f POHOB BYCOKllX aaepr•I npe~cTa:snaet co6ol Tpy~y11 axcne­

plilMeB'faJiaHym aaAaqy. 

B qeTB6RTO~ I'Jlalie HCCJie~OlilaHiol ~HXeHH.11 peJI.RTKlilHCTCKHX sapH· 

'ZeH.BblX qacTHn B pezJUlax oceBOI'O H IIJIOCKOCTHOro KaJiaJJ:•pO»aJUIH H 

'BJIHHHHe KaHaJIBpOiaHHH ua ceqeHHe K-KOHKBal{HH a'fO»OB npH npo­

a qacTH~ qepea KpHCTaJIJJ:K'iecxy» cpe;icy- /8,9/. 

14 

~JIH paCCKOTpeHwr iJllUIHKH HBJieHHH KaHaJIHpO.BaHHff Ha paaJIHqHHe 

nponeccu, npoTeKaJO~He np11 BaaHUO'AeMcTlilKK aapazeHHli.X qacTHn c 

UOHOKPftCTaJIJia.lfK, a Taia:e 'AJ1f.I cpa:sHeHJIR TeopeTHqecKJIX peayJihTa­

'fOi c axcnepJUfeHTaJIJ>HlillH ~aHBlilfH, lilaxHO BHaHHe ~on• aax:J1ara 

qact•n Ha~ax:i;.Horo nyq~a B pezHU KaBaJJ:HpoBaHK.11 x pacnpe'AeneHKH 

KSHBJIKPOBaHHHX qacTHn B HanpalilJI8HKliX:, nepneH,lUIKYJIHPHHX OCHU H 

nnocxocTm.r xpHCTanna. B §§ II H 12 c no•o~:i;.11 ypaBHeHH• 'fpaexTo· 

P•I KaHSJIHpOlilSHHWC qaCTJII(, llOJIY1i8BHlilX B np.IIJlo•eB•H 2, HCCJie~o­
lilaHH JCJIOBHH SaxBaTa qaCTKn lil KSHBn H llOJiyqeHH WOpUyJIJil ,l{JIH ~O­

JIK aaxBata qac'f~ HaqaJIDHOI'O nyqxa J pezllU KaHaJIKpOiaHKH H AB.II 

wyax.qJll pacnpe~eneuas KaHaJL11po18.Hllwx qac'fKn. Ilp.l(JeAeHH peayJID­

'far1i1 q•cxelll!wx: pacqeTOB BaJKCJUfocrel ~OJIH aax:aaTa H pacnpe~e­

neHKH KaJiaJIBpOJaHH!ilX qac'fxn OT yrna OpKeHTanHll KPKCTaJIJia OTHO­

CHTeJlaHO HanpalilneHKH na,JJ;a11~ero nyqxa. IloJiyqeau1o1e peaynhTaTH 

noKaBHllalJ'f, qfo KSK Ben•qHHa ~OJIK aax1ara, TaK K cpyaxnxx pac­

npe~eneHHH He sallKCHT HBHO OT aHeprxH qacTHn H HlilJI.f!llTCH WYHK-

nKHKK OT OTHOJU6HHfi Go/eR .I( 00/epe t r,l(e el{ H e,i-yrnH JlHH~-

xap~a Al!R oceBoro H IlROCKOCTHOrO KaHSJI:HPOllSHKH. 

B §§ 13,14 paccMaTpKBaeTcH K-KOHXSSLUIH npH npoxoz'Aei•H nyq­

Ka aapnaeHH!iX qacTHn qepea KpKCTB.Ja B yCROB•HX KSHaJIHpOiaHKH. 

CeqeHHH K-Hou•aanHH BHqHcnelfH .ztJIR cnyqaH nyqKa naASIJJl!l(X qac'f.11n 

c yqeTou aaxBaTa qacTHn .a KaHan x cneIU11J>xqecKoro pacnpe'AeneHKH. 

KaHanKpOlilEIHHblX qacTHn B rrepneHAKKYJIHpHHX HanpaBneH•HX, npH 8TOM 

HCJIOJil.SOBSHli COOT.BeTCTiYllll{Ke lil!ipaze.HKH ~H AOJlK Bax:Ja'fa H IJ>YBK­

llHtt pacnpe'AeJitlHKH KaHanHpoBaJmliX qacuu, ttORY1iteHHHe lil npe,'l!H){y­

lllHX rraparpaq>ax. IIoAp06Ho .11cc.1:e~Olla.Hli auepreTKqecKKe K opaeBTa­

!4HOHBHe aa1KcJU1ocTH _c1:1 1teHHH K-•oa11aaIUU1 nonozBTen:r.HlillK .11 OTpH-

14a!en~HHK• qacT•nauH ~ peZJUISX OC6iOro .I( DJI:OCKOCTHOI'O KaHaJI:HpO-
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BaHHR. Ha pHc.3 noxaaaHbl aaepreTHqecKHe aaBHCHllOCTH ceqeaHI 

;l{J1R cnyqas aneKTpOHOB B KpHCTaJIJie repuaHKR npH WHKCHpoBaHHou 

yrne naAeHBR nyqxa Ha xpHC!aJIJI. PeaynDTSTH paoqe!OB noxaBHBam~, 

t!o npH xaaannpoBaHHH ceqeHBe K-HOBHSBIUDl yBenHqHBaeTOH B cny­

qae OTpH~~e.n:&ma: qacTHD; (KpKBHe 2 H 3 - oceBOe H nnoCKOC!BOe 

KaHSJIHPOBSBHe aneK!pOBOB) H yueBDWaeTCR B cnyqae nonosHTe.n:&ma: 

qacTHD; (KpHB8Jl 4 - IIJIOCKOC!HOe KaHWIHPOBaHHe noaH!pOBOB) no 

cpaBH6Hllll c WC saaqeBHRMH B BllO~ma: cpeAax (KpHBSH I). 

B npE1Q18HHH I npHBOAHTCR ueTOA HHTerpapoBaBHR llH!e~epea­

~·oBHbJX qacTel ceqeaHI !OpK08BOrO H8J[yll:6HllR qaCTH~ H o6paaoBa-

HHR nap woTOBBlll! B xpBC!SJlne. 

B nplilJloKeHHH 2 npBBOAft!CH pemeBHR ypaBBeHHii ABHllteBHH pena-

THBHC TCKJIX KSHaJIHpOBaHHbJX qacTH~ ;ltJIR BH6paB!lb1X MOA6JI~ma: no­

TeH~HallOB ocel H nnocKOC!el KpHCT8JIJIOB. 

B aaxxmqeHH14 CWOpuynHpOBIU!bl OCHOBHHe peayXD!STH AHCcepTa-

~HH, KO!OpHe BHABHram!CR ;a;llR 8BJIU1'.rli. 

OCHOBWE PESYJlb'U'.W PABO'!U 

l. Ilo;nyqeHH WOPUYJIH ;l{,IR ~W<J>epeJUllla.llHHX K HB!erp~ 

ceqeBHI npo~eccoB !Opll08HOro HanyqeBJIR aneK!pOBOB H CKanRpHHX 

qacTH~, ~· Ta:sae o6pasoBaBIUl e•e--nap H nap cxanspBHX qacTHD; ~o­

TOKBllH B KpHC!8JIJl8X npB :EiliOOKBX aaeprlilHX B 6opHOBCKOM npx6nH­

S6BHH B HaH6onee o6me• BHA6 c yqeTOM BCeX BOSUOKHbJX xoppens~• 

nonapHsa~nH WOTOKa H cnBBOB qacTHD;. 

2. C DOUO~~m DOJiyqeHHYX WOpuyn yrnOBOrO pacnpe~eneBHR HH­

feHCHBHOC!H HSJI;ylieBHH B xpBCTanJie noxasaao, qfo npH A8HBOI opH· 

eHTa~ xpac!aJIJia H saepr•• wotoaa IUl!e~epeBJ.UIOHHaH qacT~ as-

16 

nyqeHHH aaKJlllqeHa B onpeleJieHHWC YSKHX HHT6pBanax llOJIHpHOl'O 

yrna BWieTa <l>GTOHa, B OTJIHqae OT auoix.PHolrt llSCTH, KOTOpaH HMe-

6T Henpe9HBBoe pacnpeleJieHHe. 

3. PaCCYOTpeHH KOrepeHTHHe aW<J>eKTH B TOPMOSHOU HSnyqeHHH 

SJ16KTPOHOB H B o6paSOBaHHH e*e."'-nap ~OTOHSMH Ha KpHCTSJIJie KO­

PYHla H HccneAOBaxa nonspHsymmaa cnoco6aocTD KpHCTanna KOPYHla 

,nJIR nyqKOB <I>oTOHOB BHCOKHX aaepralrt. IloxasaHo, qTo TOJICTHlrt MO­

HOKpHCTaJIJI KOPYHlS MOZHO npH»eHHTD KaR llOJIHpH38!0p ~O!OHOB 

npeleJlDHOlrt aueprHH TOpMOSHoro Gll6KTpa,H OH o6JiaAaeT PRlOM npe­

HMymecTB no cpaBHeHJ.U> c pauee paccuoTpeBHHMH KpHcTannauH. Teo­

peTHqecKH npeACK8SaHO H SKOnepHU6H!8J1DB0 llOATBep&leHo, ll!O npH 

npOXOZl6HWl1 HenOJIHpHSOBaHHOro ny11Ka <f>OTOHOB aueprHH 4,4 raB 

qepes KpHCTaJlJ.l KOPYHla T0.1111tHHoA 30 cu nonapaaa~HH npome.AJ11ero 

nyll:Ka COC!8BJIHeT .... 15%. 

4. IlpoaHaJIBBHpOBaH~ ycJIOBHH ll0HBJ16BHH KOrepeHTHblX aj)qleKTOB 

B npouecce o6paaoBaHHir~lrt qacTHI.telrt B KpHCTannax. 

iloKasauo, qTo B ceqeHHH o6paaoBaHHH e•e--nap umoHauH B KpHCTaJI­

ne iiJi'uasa HMenT M6CTO HHTep<f>epeHUHOBHHe DHKH, BeJIHqHHa KOTOpHX 

npa aueprHH Mnoua 400 H 1000 raB npeBHwaeT auoix.Puyn qacTD ce­

qeHHH N 2-4 paaa B 06JiaCTH aaeprHH DOSHTpOHa I-3 raB. 

5. PaCCMO!peHH nponeccH o6paTHOro TOpMOSBOro HSJ1Yll6HHH 

SJ16K!pOHOB H CKanHpBWC qacTHU H ycTaHOBJieBH YCJIOBHH IlORBJieHHft 

xorepeHTHHX ajl<l>eKTOB B STHX npoueccax B KpHCTaJIJiax. OneueHa 

BOSMOZHOCT~ axcnepHUeB!allDHOro Ba6JIDA6HHH HBJ18HHH cauoycKope­

HH.11 SJI6K!pOHOB npH npOXOZl6HHH DnOTHHX DYllKOB SJieK!pOHOB BHCO­

KHX SHeprHlrt qepes allOp@HHe H !CpHCTaJIJIH'llecue cpelH. 

6. MCCJI6lOB8HO ABHJ;eHHe KaHaJIHpOBSHHHX qac!H~ B KpHCTannax 

H nonyqeHH <f>opuynH ;ztJIH lOJIH aaxBaTa qacTHI.t HaqaJIDHoro nyqxa 
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B xasax • .;1t11H WYBKIUll pacnpeAeneHlllH saaax•pOBaHHillX qac!H~ B 

HanpaBXeHJllHX, nepneHAKKYXHpH!olX OCff.11 H IIJlOCKOC!HY KpBctaxna. 

Ilolp06Ho npoasax•a•poB&BH opaeHtaIU10HHH.e • aaepre!aqecKBe aa­

BHc1111oc!H AOXH aaxBa!a H WYBKIUll pacnpeAeneHHH B paanaqslolX 

pelUUlax KaH&XBpOBaBHH. 

7. Teope!aqecKH paccqHfaHO BXHHHJlle KaHaxBpOBaHJIH penH!B­

BBCTCKHX qac!B~ Ba Benaqesy ceqeHHH K-HOHHSa~·· np• npoxo•Ae­

HHH nyqxa qac!B~ qepea xpect8JIJIHqecKYJJ cpe;iur. lloxaaaao, q10 

ceqeHJlle K-HOHBSalUIH B xpactanne repYaHBH yBenaqHBae!cH,.., I,25 

H ..... I,6 paaa B cnyqae oceBoro B nHOCKOC!HOro KaH&XHpOBaHJllH O! 

pa~a!eJUoHHX qac!H~, H YJ18BDmae!cH "'I,7 pasa B ycnoBBHX nnoc­

xocTHoro KaH&XBpoBaHHH nonOZB!8BDHHX qac!H~, qfo uo•et 6HTD 

axcnepH11eH!&XDBO npoBepeao. 
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