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Lloc'MI>KeHHO BbJCOKOA CTeneHH 110nRpH38UKK !l.llep H8 R3b1KS CllKijOBbll{ TeMnepaTyp 

03Ha'laeT LlOCTK>K9HK9 K8KHM-nH60 nyTeM CBepxHH3KOft CllKHOBOA TeMnepaTypbl RLlep B 

OTHOCKTenbHO 6onbWOM M8rHHTHOM none, 

HeaaaHo A6paraM H Ll>KecpcppHC /1,2/ npoaHanuaupoaanH ycnoaHSI, npH 

KOTOpblX CIIHHOBaR TeMnepaTypa RLlep MO>KeT 6bJTb CHnbHO IIOHH>KeHa, K yKaaanH Ha 0'1.9Hb 

npoCTOA CI10C06, npHrOLlHblll .lln!l KpHCTannOB C pe3KO 8HH30Tp011HbiMH MarHHTHbiMH OBOII

CTB8MH, Ecnu TaKoll KpHcTa~n noMeiUeH eo apamaromeec11 MarHHTHoe none Ho , TO aee

MaHOBCKa!l 3HeprHR 

llt(cp) • g(c/>) fj Ho, 

r.lle U</J) - cpaKTOp pacwenneHHR, a fj - MarueTOH Bopa, 6y.lleT ocuunnHpoaaTb' c y.llao

eHHOI qacTOTOI apameHH!I, B cooTBeTCTBHH c 3THM aneKTpOHHaR cnHHOBa!l TeMnepaTypa 

6y.lleT nepHO.IlH'IeCKH H3M9H!ITbCR npHMepHO nponopUHOHanbHO !J. t , ecnH apeMR CllHH-

peweTO'IHOI penaKcaUHH T • Cp8BHHMO C nepHO.llOM BpaiUeHHSI H, cne.llOBaTenbHo, paBHo-

aecue c peweTKol, Haxo.llRweAcSI npH TeMnepaType TennoaoA aaHHbi 

ycTaHaBnHB8TbCR, 

TaK KaK aepoSITHOCTb penaKcauuoHHbiX nepexo.lloB · 

W._L q ~~(c/>), 
T 

e 

T0 , He ycn~aaeT 

Tennoaaa CBSI3b c pemaTKoA paapblaaeTCH npu g .. 0 , T,e. KOr.lla TeMnepaTypa cna-

HOB noHH>KaeTcH, B aToM cnyqae HaHHHawa!l TeMnepaTypa 

H HaHBbiCWa!l paBHB !!! Tot , 

r., ... .,. & • 
_,IIUn) • .ro __!!!!!!E gma11.~ 

PaccMoTpHM Tenepb noae.lleHHe R.ilepHoA CHCTaMbl cnHHOB npH ycnOBHH, 'ITO apeM!I 

H.llepHoA penaKCaQHH T 51 > > T e , 'ITO MO>KaT 6b1Tb acer.lla a&monHeHo nyTeM no.ll6opa 

KOHueHTpauHH napaMarHHTHbiX ueHTpoa H TeMnepaTyp&I T0 , O.llHaKo BHYTPH cnHHoaoA . 
CHCTeMbl paaHqBecHe .llOCTHraaTC!I 6biCTpO llYTeM CllHH-CilHHOBOA penaKCaQHH, KOTOpaSI 

He aaaHCH.T oT To • Cne.lloBaTenbHO, ecnH KaKyro-To qacTb cacTeM&I 6&IcTpo oxna.llHTb, 

TO CHaqana llpOH30II.ll8T 6&ICTpoe oxna>K.ll8HHe BCel CHCTeMbl LlO HeKOTOpOII cpe.llH81 TeM

nepaTyp&I, a 38TeM BCSI CHCTeMa Ma.llneHHO BepHeTCH B HCXO.llHOQ paBHOBeCHoe COCTORHHQ, 

EcnH .llODyCTHTb, 'ITO napMopoa&I qacTOT&I npeueccHH sneKTpoHoa H H.llep I H • fSI 

COBil8.llaJOT, H81lpHM8p, npH 9D8KTpOHHOI CllHHOBOI TeMnepaType 1 .,.m) , TO o6e CHCTe

Mbl CT8HOB!ITCSI TO>K.ll8CTB8HHbl H .llOD>KHO DpOH30ITH 6biCTpoe BblpaBHHB8HHe CllHHOB&IX 
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TeMllepaTy p IIYTBM C(IHH-CniiHOBOi! penaKCBUHH, 3a MHOro nepHOnOB CIIHHOBBSI TBMnepaTypa 

Slnep noHH311TCSI no T e(min) 
1 

11, cnenoaaTenbHO, stnpaM 6yneT coo6meua 3neKTpOHIIBR no

nstpnaaunst. 

Po6HHCOH/
3

/ upoaepHn 3TOT MBTOn H Hawen, •no B He6onblllHX nonsx ( J-2 K3) neil-

CTBI!TenbHO KMeeT MBCTO llpKMBPHO neCRTHKpBTHOB yaenK'<BHIIB IIOnstp113BUHH npOTOHOB B 

KpHCTanne naHTaH-Maruueaoro HKTpaTa c 2% npHMeCbiO uepuH. Onuaxo B none ·• 3 K3 

,.q,q,eKT yme npaKTnqecKII IIC«eaan. 

Mbl IIOBTOpllnH OllbiT Po6HHCOHB II nony'IHnH npiiMBPHO TB >Ke peaynbTBTbl, npnqn

HO~ CTOnb HB3HB'<HTenbHOrO K03cPcPHUHeHTB ycnneHHSI II ero pe3KOrO naneHHR C yBenH'<BHH

eM nOn!l cnenyeT C«HTBTb HenoCTIITO«HO CltnbHYIO BHH30TpOIIHIO KpHCTBnna jgmin• 0,025/. 

flo9TOMY MarHIITHOe paCll\enneHHB ypOBHBi! 9nBKTpOHHOil II HnepHOA CllHHOBbiX CHCTeM 3HB

«HTenbHO OTnH'IBBTCR llpll n1060A OpHBHTBUHII KpHCTanna, II 9cPcPBKT HMBBT MeCTO nHWb 311 

C'<BT KOIIB'<HOi! lllllpi!Hbl MBrHHTHbiX ypOBHBi! 3neKTp.OHH0ll CHCTBMbl, 

8 9THX ycnOBII!lX HMeeT CMbJCn npHMBHI!Tb MBTOn BbiHy>KnBHHbiX nepexonoa, KBK 

/4/ 
3TO HMBBT MeCTO B o6bi'IHOM 9cPcPBKTe-connn (eM,, HBIIpHMep, ), aei!CTBYR HB CHCTeMy 

nononHHTBnbHO cna6biM panHO'IBCTOTHbiM noneM C 'IBCTOTOi!, paBHOl! pa3HOCTH napMOpOBbiX 

'<IICTOT 3nBKTpOHHOII H SlLlBpHOII CHCTBM, 0TnH'<HB OT Ol5bl'<HOrO 3<P¢eKTB-COnHn 15yLleT 

3BKniO'<BTbC!l B naHHOM cny'lae s paaneneHHH so speMeHH npoueccos penaxcauHH H Bbl-

uy>KneHHbiX nepexoaos. Tax KaK nepBbiM npn spameHHH KpHCTanna 6yneT sceraa uacbi

LUBTbC!l aanpelUBHHbiil nepexon C MHHHMBnbHOi! 'IBCTOTOil, non>KHB IIB6nJOnBTbCSI TOnbKO 

nono>KHTenbHBSJ nonstpH3BUHSJ (eM. puc. I). TpeTbe oTnH'<He aaxnJOqaeTcst B TOM, '<TO ua

CbJLUeHne. MO>KBT 11pOH3BOnHTbCI1 B npHHUHile HB nJOI5oi! '{II(:TOTB panHO'IBCTOTHOrO nonSJ 

I - I" I 0 ;:.. e(min) 
np11 9TOM H3MBHI1eTCI1 TOnbKO yron Me>Kny OCbiO KpKCTanna 

H HllnpasneHHBM 110n11, llpll KOTOpOM npOHCXOnHT HBCbJLUeHHe TOro HnH npyroro nepeXOLlB• 

Onuaxo, KBK noKB3biBBeT 3neMeHTapHbiil pacqeT, npH 

HO 6bJTb a 7 paa 6onbwe, qeM npn 4, ;:.. I . +I • 
e(mtn) 11 

fo• f - f e(min) 11 
ycnneune aon>K-

Mbi npoaepnn H a TOT MeTon 11 nonyqnnH , HB'<HTenbHOe ysennqeuue nonSJpnaauHH. 

3xcnepHMBIIThl nposonnnHCb B nonSJX OT 2 no 5 K3 npH l{IICTOTBX HBCblllleHHI1 OT 60 no 

170 Mru npn pasuoMepHoM spaweHHH xpHcTanna co cxopocTSJMH OT 30 no 550 o61MHH. 

6hinO yCTBHOBneuo, '<TO: 

I. flonSJpH3BUIISI B03paCTBBT C llOHH>KeHHBM KOHUBHTpBUHH uepH11 OT 2 no 0,.2%, 

2. TeMnepaTypuaSJ 3BBHCHMOCTb xo9<P<PnuneHTOB yCJtnennSJ nonstpH3BUHH auanorn'<lla . . 
TOil, KOTOpaR HB6nJOnaeTCR B 06hi'<H0M 3cP<j:leKTe-conHLlo 

Ko3<P¢JIUHBHT ycHnBHIIR pe3KO B03pBcTBBT B HHTepsane CKOpOCTeil BpBWBHHI1 OT 

30 no 100 o6/MHH,, a aaTeM Menneuuo nanaeT. 
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4. npu nonBOLlH"!Oll MOlllHOCTH - I BaTT II no6pOTHOCTH KOHTypa - 16 HBilP11>KeH

HOCTb paLlHO'<BCTOTHOro nonA OKaaanacb HBnOCTBTO'<HOil nnR noCTH>KBHHI1 HIICbllUBHHR, 

no3TOMY nnst nanbHeilwero ysenH'IBHHR HllllpR>KBHHOCTH nonSJ, KpOMe ysenH'IBHHSI noi5~0T

HOCTH, uenecoo6pB.'3HO HCilOnb30BBTb HMilynbCHOe CHHXpOHHOe llHTBHHe KOHTypa, 'ITOI5b1 Ha6e

>KBTb 6hiCTporo HCnapeHHSI renHSJ, 

5, llOCTHrHyThiil HBMH K09<P¢IfuHeHT yclfneHH11 llOnRpH3BUHif 71 B OTnenbHbJX, Ollbi-

TBX nocTHran • 70 npH o6nyqeHHH B Ta'<eHHe 30-40 MHH (eM. pHC,2). 3TO 3HB'IBHHe He 

RBnSJeTCSI npenenbHhiM If MO>KBT 6hiTb yaenH'<BHO 6onee TlUBTenbHhlM Bbi60pOM BCeX napa

MeTpOB. npH BCBX '<BCTOTBX HBCbllllBHHSI HMeeT MBCTO TOnbKO llOnO.lKHTenbHBR non11pH38UHSI, 

Heo6XOLlHMO OTMBTHTb, 'ITO OCHOBHbiM HenoCTBTKOM naHHOrO MeTona SJBnSieTCI1 Heo6-

XOnHMOCTb O'<Bilb TO'IHOA IOCTHpOBKH .KpHCTBnna If ycTpBHBHHB BH6pauuil npH BpBlUeHHH KpH-

CTBnna B M8rHHTHOM none, no-eHnHMOMY, 3TH llpH'IHHbl npHBOni1T K pe3KOMY yMeHbWe-

HHIO K03<j:lcPHUHBHTB ycHneHH11 DpH fo = lefmin) -1
11 

, xax 9TO cnenyeT H3 pnc. 3, 

rne noxaaaua aaBHCHMOCTb xo~<P<PnuHeHTa ycHneHHSJ OT MaruHTHoro nonst np11 <PnxcHpoaan

noA '18CTOTe HBCbJlUeHHR I 0 = 165 Mru. CnenyeT aaMeTHTb, 'ITO nono>KeHHJO nnxa cooTB&T-

/3/ 
CTByeT g 1 ~ 0,0215 , COBnanaJOUlee CO 3HII'<BHHBM, yK83BHHblM B pa6oTe , npeHMywec-r-

BOM naHHOro MeTona SIBnSJeTCSI Kp8i!He HH3KOB Tpe6oB8HHe K onHOpOLlHOCTH H CT86HIIbHO-

CTH MBrHHTHOrO 00n11 H HCI1011b30B8HHB pBLlHO'IBCTOT,MeTpOBOrO nH811830HII BMBCTO caepx-

BbiCOKHX '18CTOT. 
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