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OBIAS] XAPAKTEPUCTAKA PABOTH

AKTY8JIbHOCTh TEMH. JCHelHOe NpUMeHeHUe Ja3epoB NpaKTHUe:

KY¥ BO BCX OOJAACTAX HAYKU M TEXHUKYW CTUMYJAMPYET pas3paboTKy -
PEeKTUBHBIX Ja3epHHX CPEeN 1A OCROGHUA HOBHX CHEKTPAJbHEX IUaAs-
30HOB reHepalyy, YAYUIEeHXs BHXOIHWX XapaKTEpPUCTUK Jla3epos,
CO3RAHMA HA WX OCHOBE NpUOOpPOB ¥ YCTAHOBOK PasAKUHOTO HazHaue-
HUA, CMOCOCHHX DadoTaTb B CaMuX paarido@‘pa AHHX YCHAOBUAK .

Hécmo'rpﬂ Ha GONbEOE KOJWUECTBO M3BECTHWX B HacToslee Bpe-
MA aKTUBHHX Cpel Juillb HeMHOTUe M3 HUX HOAYyUWIN WHPOKOE NpuUMe-
HeHue, K uucHY ONTUMANBLHO YIOBAETBODALINKX KOMIUIEKCY ApaRTUUEC -
KX TP¢ ‘OBaHUI OTHOCATCS KpPHCTAJIIH T TPUH -2 IOMUHIE BOTO rpaHa -
'ra , aKTuBMpoBaHHWe Heosumom (MAT-Nd).

D,r;,mm na aaﬁécmea Ba®KHHX npenmrmecm xpuc'rameﬁ Ppaaa'ra
npu Ux n’pmeuemm B KaUeCTBE Ja3epH: Cpef. ﬂBﬁﬂeTﬁH Bﬂammm
HOC‘Pb BRENEHUS B chﬁTypy B 3Haume.ubﬂwt ﬁonmﬁcmaax RAK pa,u-
XO3EeMeNbhuY uouoa, TaK ¥ UOHOB nepem,aﬂmt Re'raamoa. Ho 33 cuer
yBeJIUUEHNH mﬂuempam ammmpa nommeﬁaﬁ arﬁieamaﬁeﬂm

HpBOGPaS'OEaHHH m_nyqemm HAKAGUKY B mcﬂ- 0 rmmm Pe 1epaIH

B npnc'ra.nﬂax VAT ne ;goc'f'merca H3-38 KOHLEHTP

HUS mamﬁecueﬂm Heomma . , _ _
~ Oru TpynHocTH MOTYT 6&% mp eo,tm.nm ecay Baecm ,menopﬂym
: -npmecxa e nonxe,am mawam nowromrmm eﬁceoﬁ- VI B

HO nepe,naaa Th anepmo Boaﬁmmﬂ ﬁau smﬁm, C mum: 3pe-
HUA HalWuug mnpaannonocawo nememem m:;xmnmn eeaeﬁﬁ Ve A~
-3afropaum smasorcs wony Cr o . (}xﬂam cnopm}'rb nape&aqn aﬁepmn
‘BOBG,Y?KJIBHHH Lr o, Nd - B Rpﬁcwamx MI‘ M&ﬂ&i B CBABY € ueM

BHHPpblIHa B HACENeHHOCTH BerHﬁPG Jraa&}; oro ypemm HGHOB Nd >+
B xmnynbcmm pERVME HET, e '




| ;}
3 Vscruryre obmefi gusukd A COCP 0o yCTAHOBASHO, SO

JOHOPHE3 X&PaKTEPUCTHEY wonos Cr 3“' Ca MM HEHOCDB,H,LTBGHEL.M 06-

pa30M CBA3aHM C 0COOEHHOCTAMA CTPYKTYPH KOHHpe‘PHOﬁ MATPULE M

&

cHOpMyAUPOBaHE YCAOBHSA, aﬁeuneqnadmﬂe uCcTpyw U HOJHYD nepe-

nauy'aﬂcppnn O HOHOB xpuﬁu & Bogkhhu.ﬁuBCphu? YEPCIBCHL 9350~

©e6f TDAHATOBOR CTPYKTYDH MpuBel K COBNEHMD AKTUBHHX CPEX Ha
3eMeNbHHEX CHAaHAWeBHX TpPaHATOB. Hanpn-—

JCHOBE KPHCTRIMIOEB DEHAK.
#ep, SOPSeKTUBHOCTSE npeofpa30BaHKA W3AYUSHUA HAKAUKW B BRXOOHYO

3HEPTHD Ja3epos Ha KpucTallax rafoNuHUl-CKaHIKA-TalIueBoro

rpaHaTa C XPOMOM ¥ HEOLMMOM (PCTT-Cr ,Nd) B HECKONBKO pas

peBHEasT ACCTHIHYTYR B Haubolee IANOKO HCIOAB3YEMHX Ja3epHHX

xpncfra.rmax VAT - Na .

Ipisi pacmupeHns o6xacTy NPUMSHEHMH HOBHX CeHCHOWIMaNpPOoBaH-

mfx XPOMOM JIa3EDHEX MATEPHANOB, B uacrnoc'm, T MCTI0AB30BAHU

yveﬁﬁﬁ Heoﬁxo,nﬁgo

347 aneﬁe'raﬂn MCTOUHUKOR KOHU3UpYOIMMX K3Jl
cTaGwibHO I'H MX paﬁc'm. B CBA3K C BTHM

[eccoB B XPOMOCOTePEA -

oripeieneHue yCAQBUHA

“ayueHue panmumHHo-cTwnuposaHm DO
KpucTaiiax npencm‘asﬂﬂe'r coﬁoﬁ aKTYaAbHYD aap,at:ya

MUK 18 3EPHHX

lens_padors, Hexops ua TOTC, HIU jerpagsaima BHXOJHOM

SHEpPTUM Jia3epoB MIpH BO3HAeiiCTBAM MOHU3HPYIUTIX WaAyuernuft 00yC-

ONTHUECKMMH TOTEPAMU KOT'ePEHTHOro CBeTa, KOTODHB Ipo-

Hac'romfucﬁ paGoTe fiiia MocTaBleHa clenyviad Uedb: 4CCHEACBaHKE

annﬁﬂna HOHOB XpoMa Ha ofpascBalite CTaGWIbHOW HaBEIEeHHOR OK-

paCKW B IA3EPHNX KpUcTamiax co CTOYKTYpOR rpaHaTa.
s60'fH COCTOMT B TOM, UYTO.
raMMa-06JIyueHHs Ha ONTHYECKHS

HavupHa A HOBHX3HS

BIIEDBHE KCCHEHOBAHO BAHAHME

— i, s i, B — =
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xapaKTepncrnKu HOBWX TNEpPCNEeKTUBHEX caﬂcnﬁunuaupOBaHHax XPOMON

NIa3epHEX KPHUCTAJIOB HA OCHOBE PeJIKO368MEJIbHNX cnan,n.nt’l—mmnem

BHX I'paHaTOB;
- OGHapyF'GHE HGHOHOTOHHaH 58 BACHMOCTH HABOIMMOT'O ramig-00ay-

UeHWeM MOTJIOMEHWUf B KpHCTainaX I'paHaTa 0T CORepRaHWA HOHOB

XpoMa ¥ OmpefeleHH WX oUTUMaAbHHE KOHUEHTDJ LMK

LAY HOHAMM XPOM3

b

- paspa6oTasa MOJellb, TOZBOJADMAR UHCAEHHO Pa CUNTHBATE KUHE-

THKY DEKOMOUHALMOHHON JTOMJHECLGHI ¥ KWHET. &y HA KOTJISHWA
saXBATLBAGMNX BO BpeMs OGXYUeHHs 3apAfioB Ha nefexTax KpHCTal-

OB I'paHATE.

IpaTHUSCKa A 3HaUUNOG
nepcnemuanoc*ra KCTIONb3OBAHAA ceﬁcuﬁmaaapowmnfx XPOMOM KPHC-
TRAIAOB pe,mnoaeueﬂbm CRaHEUR-PaIANeBHX I'paHATOB Kak pa;mam«-—-
- OHHO-CTOMRUX K Boa,neﬂc'ram O6NYUSHNA RECTRIMNA KBaLTAMH aKTUE~

HEX CPeH K paa;}aﬁowrre pemeaﬂamaﬁ K uX npbmeHeHm B TEXHUES

0a60TH 3aRADUABTCA B BHABICHWH

-

Taegnowenbnﬂx AS3EPOB, _
loCTOBEPHOCTE L.OEYUCHHHX DesyAbTaToR 06eCneunBaeTCA Mpu-

4

' ueaeﬁneu conpeuammx uefvo,tms @lsmecmm ancnepmema , COBIa-
LEeHueM TeopeTHUeCKUX n excrrepmm....mmx ﬁesynb'ra'ron, a 7 AKKe
ycnemﬂoﬁ pmnaanﬂeﬁ Ha npammae cnmﬁm B8 paﬁo're PEROMGH-

i, Peeynmam SRCISPUMEHTAIBHEX ncczxe,nonaﬂnﬁ umw '8 M~

M -OGZYUEHNA HA CIEKTDH NOTJOWEHWHA, NOMYHECUSHUNH, BPOMOHS

. ®USHM PO3CVRISHHHX COCTOHHHN ARTHBUPYTITHX HOHOB B KpUCTALIAX

CO CTPYKTYDCOH IpaHeTa.



&

<+ PeayibTaTH OIpeNeacHus ofiacT TepmMuueckoll crabwibHoc-
Tl HaBénBHHOPQ HOPﬂomeﬁuH; O6YCHOBAGHHOIO 3aXBaUeHHBIMU 30 Bpe-
v OGNYUEHMA 3apANaMd Ha PasinuHOl npupoin JedeKTaX KpuCTalllosb ‘
*paHaTa. ' .

B&dyhbT ‘L'hbi thueﬂuﬁdhnﬂ.uumndnn znu& v nuudunipaqﬁﬁ

IpUMECHHX HOHOB Ha HHTBHCHBHOGTb i TepMuueckyl CTabuilbHOCThH

HABEHEHHOrO NOIVIOMEHUA.

' 4, Mmapnpe'ranﬁﬂ HaGIOIAEMODND MOaBlieHUsI 00pa30BAHAA Ha-
BeNeHHOIo _norﬁ.oméﬁzdﬂ 2o 300 K B wpucraiiax rpaHaTa Opu aKTu-
BALIAM MGHAMUA XDOMA.

De OuéHHa Roﬁqez-rrpaﬁun nefeKTOB B KpucTalulaX rpadHsra, [10-
AYUeHHad NyTeM iIHC:JIEHHOPO MO-,H,EJIHpOBaHMH KUHETUKH PEKOMOUHAIM-
oﬁﬁoﬁ.ﬂmmw ieCHERIAK ¥ KAHETUKM BaWOIUVIEHMA 3aXBaUSHHHX 3apiich
B ncc.uemfewx RDHCTaJII'aX. ‘

Ang oGaLmfA paloTH., Marepuslit nuccepTalyy ,H.OB‘.JIaJJ.HBaJIHCb M
oOCYRIAAUCS Ha BeeconzHoH KOchepeHmn "PapuanoHtan §M3uKa
nony'flpoao,u,mmas “ pO,IlCTBBHHLDC MaTepuanos" / I*anmeﬂ'r 1584/,
Pecny6iMRa e KO KoHPEepEHIMY 1 IJIONLX YUSHEX "AHTyaJIbfme BORDOL.H '
npuﬁﬂgpﬁoﬁ duswuxu" /Tamkenr, 1985/, Y1II BceconsHoM meodnvmoa-
CKOM CHMIO3MyME [0 CIeKTPOCKOMNHUY KPUCTRIIIOB, AKTUBUPOBAHHEX
UOHAMM DENKO3EeMEIbHHEX U népexo,um:m METAIUIOB /CBepnio Bi_::K, -
19685/, HayuHO~TEeXHHUECKO# KOHDEepeHIIMH MONOANX yueHLL “MaTepua-—
joBeneHue B aToMHOR Texhuxe" /Cmepgiosck, [956/, YI BcecowsHom
coa'emamm N0 paiuMalMOHHOH u3MdKe ¥ XMMUK WOHHEX Rpﬂcwamos |
/Pura, 1986/ ; padoueu COBEHaHUY ' OIEKTPOHHOE CTPOEHME U CBOM’~

CTBA OKCHIOB, (PTOPHIOB U XaJbKOT'€HWNOB d-u 4 -3neuemoa

/Onecca, 1987/, na6opaTopHHX c@rmmpax UHCcTUTyTa OOmed (UsUKH
AH CCCP /#ockBa/ u WHeTwryTa dAnepHod dusuxu AH Y3CCP /—’I_bumewr/ .
ly6nukaimu, 10 MaTepHaiaM QUCCEPTALMN OIYGIUKOBAHO 11 ne-
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YaTHHX PaboT, CIMCCK KOTOPHX NpPUBENESH B KOHLe aBTopedepara.
AuuHnl BrAan. OCHOBHHE B3KCMNEePUMEHTaNbHHE H3MEPeHudA U 0f-
pafoTKa NONYUEHHNWX NSHHEX, pas3paloTka UKHCAEHHON MOJENM K pac-—

UeTH BHIOJHEHH @BTOPOM CaMOCTOATeNbHO, MHTepnperanus noiyueH-
HEX pe3yabTaTOB NPOBOIMIACH COBMECTHO C HAVUHHMH PYKOBOAUTE-
A MK,

O6pem _paloTi. JMccepraliia COCTOMT W3 BBELGHWA, UETHDPEX
rijaB, 3aRADUSHMA, CNUCKE LWTHPOBAHHON JUTCPATYDPH U NPAIOKEHMS,
PaBora uanomesa Ha [47 cTpaHWIEX MBIMHOIMCHOTO TEKCTa, B TOM

YHCHe COnepEuT 48 DPUCYHKOB, < TAaGAHLE ¥ CIHCOK JHTOpaTyDH HS

[48 HamMeHoBaHul.

COINEPEAHVE PABOTH

Bo_sBesenun nasTcH 060CHOBAHWES aKTYAAbHOCTH BuGpaHHOH Te-

MW, MBASPSNTCH Teib ¥ 3anaUN MCCASAOBaHNA, HAYUHAN HOBH3HA Da-
6OTH ¥ SamMmAEMHe NOJIOKSHMS. _ - |

B neppofl IviaBe 0630DHOI® XApaKTepa KPAaTKO OMMCAHH CTPYK-
Typa MaTDHIM, CHEKTPOCKOMMUECKYWe CBOMCTBA MOHOB-AKTHEATODOB K
_ EHTPOB OKDACKW, & TaKKe YCIOBAR OOPA3OBAHMA U BIAHMOCBASH

'UEHTPO® OKPACKYK C AKTMBMDYOIAMM WOHAMHM B KDUCTAINAX TPAHRTA.

~ [ipy paccMOTpeHMM CIIBRTPOCKONAUSCKMX CBOWCTB AKTHBMDYDEMX HOHOB
OCHOBHOE BHUMAHWE YASIGHO HOHAM Cr . Ananus TATEPa TYPHEXK
IRHHHNX [IOKA3WBAET, UTO B DASHWX MATDULRX B BABUCHMOCTA 0T BE-
AMUMHE ¥ CTPYKTYDs KDACTAJUIMUSCIOTO NOAA PACHENNIEHUS BHEpTeTH-

yeCckuX ypoBHelt uoHoB (f M MoXeT CunbHO MEHATHCH. B HauSosee

MUPOKO UCNIOAbAYEMHX B HACTOSMEe BPEMS JAa38PHHX RPUCTAMAAX RA

ocHoBe VAl nmMunecuenuns uoHoB Cr % umeT B OCHOBHOM C YpOBHA

2R o BpemeHeM ®isH® T =I530 wxc., B kpucTaanax reri«eBHX rpadm-
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. BUXONHYW DHepruo reHepa

. HWUHA unﬂes XpoMa. B KpAcCTaLnaX UAT - n2aMeuecHo,

TOB waaf BeIWINHA aneppemqecxcro 3&3@133 A mmf' aoeﬁmea—- '

Hlﬂﬂ! COLp‘l‘OHHHﬂMH 2E u 4‘12 HOI"OB Cr’ 3+ npmﬁ.m' K m!*rensusaoﬁ

mnpomnonocaoﬂ JmmmecuEHmm HAa nepexo,na 41"
BpEMEHeM KU3HH (B MaIT T =120 MKC NDY T=300 K} _
Ha apn"'ramzax I'CIT-Cr nonyueHa m:aamnemcrmnaaema B

aﬁnac'ru 750-830 HM reHepaums mpu 300 f ¢ nRaMioBoft Hakaukxoil B
S+ B PAANMEBHX rpaHaTax UCHOAbIYOT-

'_hi'ml

4B CTOTHOM pemuue. Voun Cr
cA TaKKe B KauecTBe CeHCUOWIN3aTOPOB HUBAYUEHHA PELKOIE)

Nd 54 Er’ S+ Tm3“' Ho °*, Tax, B KPUCTALIAX rerr- G , Nd
3+

KOHOB
BCASACTBUE GucTpoll nepelayd SHEPriuM BO3CYKNEHUA OT WOHOB Cr

K m:man NdB" a@emnﬂnocm npeoGpa30BaHuA 3HEPruH HAaKBUKHA B
vy B 3-D pa3 mpeBHmaeT ACCTHUIHYTYD ARA
A Teepno'rmm na36e-

YA~ Nd B MMIyIBCHOM pexuMe — QCHOBHOM Jik
5 ¢ JaMroBofl Hakazukoft. B KpueTawiax VAl-Cr ,Nd mencnae

po
§OABMOTO Bpezuesm KUSHN Me
Cr ¥ 1o cpa BHeHu C Bpeueﬁen XKH3HHA COCTOSHUR 4'? 3/ WOHOB

Nd 3% (T =210 mxc) B UMIyRbCHOM DEXHME BHHTDHIA HET.
OB TyUeHUS reMMa, DEHTTSHOBCKMM W VABTD.. MOAETOBHM BTy~
HUeM TMMBOGAT K YXYANEHWO reHepaLMOHHEX RAapaMeTpos BRAOTE AC
oJHOTG cpuBa reHepauuu, OCHOBHAS NpUUKHA — ONTWUECKHe NOTSpH

KOT@PEHTHOT'O CBETA. AH. M3 BHYTPMPE30HATODPHEX MOTEJb VRA3HBAEST
B CBOD

TaCTabWILHOTO COCTOHHHH 2E HDEOB

Ha CYLEeCTBOBaHHE KOPOTKOX4BYWHEI'O NOTJOMEHMHA, KoTOopoe,
ouepedb, LPAMO NPONOPUMOHANBHO MHTEHCUBHOCTH crabuwibHOR HaBe-
JeHHO} OXpACKK B 00NacCTH HaKauKH. PacCMOTpcHE paloTH, B KOTO-
DHX UCCAERYeTcsH o0pasuBiHue crabunbHON HaBeleHHOR OKpPAaCKH B
na T CUMOCTY OT YCAOBMI CMHTE3& ¥ TEpMooGpalOTKX KpUCTAIOB
rpaHaTa, 4 TAKKe HAANUMA MOHOB NpHUMECH. OcH 'BHO8 BHUMAHHWE YHE-

IsieTCH BIAUMOCBIA3SH UHTEHCURHOCTH HdBEﬂ.EHHO!"O NONJIOCMEeHUA W Ha-

Mg TeH-
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CHBHOCTH HSBBHEeHHO¥ OKpa&CHKE 3aBMCUT OT KOHLEGHTpauuy XpoMa.

[l MasI0of KOHNSHTPALMN Xpola (~ 10%° cm"3). HaBeleHHAA ORpacKa
M)
oKpacKa Maja, B CBAsM C 9THM BOIHMKADT CJELyOMiKe BONPOCH:

BECHhMa MHTEHCHUBHa, s npw Goabmoli KOHileHTpauuu (-~ 10<V ¢

1. HaGmopserca jin nogoGHOE ABIGHWE X B HOBHX XPOMOCOMS[NRAMMX
Aa3€PHHX KPUCTAAJaX Ha OCHOBES DPElXO3ENEJbHHX CHaHIWeBHX I'pa-
HaTOB? '

2. HaxoBW onTwMaibiue KOHUEGHTDalWMM XPOMS C TOUKK 3PEHHA MVHU-

MyM3a HaBEAEHHOT'O NOIVIOWSHU?
3. B ueM CymHOCTL HOJOGHOTO BAMAHUA HOHOB XPOMA Ha HHTEHCHB-

HOCTh HABEIESHHOrO NOrNoHEeHud?

TR ¥ CONYTCTBYWMMEe BOMpocH (npupolia NefeKTOB, UX KOHUSHTPA-
1A, CKOPOCTh pexoMOuHAIMM 00pasyeMuX BO BpeMs OOJMYUEH#H CBO-
SOIHWX 38pAN0B, oOa4CTRE TepMuuecKo§ cTaluibHOCTH HABaASHHOU
OKPacCK# ¥ Hp.) ONPEReNAnT OCHOBHHE 38JauUl UCCASTOBAHUA B HAC-
Tosmel palore. |
Bo_sropo# riaase o0OCHOBHBASTCA BHOOP W NIPUBORWTCH CHHCOR

MCCHeAYEeMbX KPUCTALIOB © VKA3aHMEM T2 ¥ KOHUGHTDALIMYE SHETHBA-

DYOm#X MOHOB. BRI¥ MCCHEROBaMH DajyalMONHO-ONTHUECKME XaDAKTe-
DUCTHKH KDUCTANAOB ragomuuuii-rammesore (ITT), ragommsii-craH-
nutt-rasmmesore (P'CITY, urrpufi-cxannui-rexaanesere (HCT), wr-

Ppuii-810MMHeBOTO TPaHaTon (MAT), HeaKPHBWDOBAHMMX ¥ AKTABMPO-
panHEx Momamm Cr °F,Ndo* Er <+ Tmo* Ho o,

I'CI'T" paceMaTpyBasiiCh KOMLEGHTPALMOBHWE CepWi npuMecefl "OHOB

g fxpﬁlc-?aJUIOB

N P : o _ , _
Cr “F 5 Nd “%, Chexrpy nornomeHss peryMCTPUDOBANNCE Ha CHNEKTPO-
doromerpe Specord M 40, crnexrps soviHecueHuMM opu GITOBOZ-

Gyxnesny Ha _nexTpoMerpe ClJi-1, npu ramua~-po3CymaeHWy uepe:s

MOHOXpOMaTUD L

-2, OfZyusHue OCYWECTBAANOCH DPAMME~UCTOTHHKOM

60¢o womrocTsn LI70 P/c mpu 77 # 300 K. CnexTpy HabensHHOTO



ayderus npu 300 K, TepmoCTuMyJNHpOBAHHEA MOMUHECUEHLMA POrucT-

pupoBaiach B Auanasoxe 100-500 H. TepwooGpaGoTka NMPOBOAMNACH

Ha BOSJYXe K B BAKyyMe M30XPOHHO NpM Pa3NHUHHX TemnepaTypax

BiioTh ao I500 K

B TpeTbell rigBe Np.BejeHH 3KCNEePUMSHTaIbHHe pasynbra'm
MCCIEAOBAHKA BAMSHMA THUNA ¥ KOHUEHTPALMH 8 KTHBUPYDIUX HOHOB H

yCHOBHHR ‘repmodpadouu HA MEeKTpH MOTAOMEeHHS , cnex'rpu HE BeJleH~
HOPO MOTVIOMGHHSA, TepMoobeciBeunMBaHHe, TEPMOCTHMYAHPOBAHHYD JIO-

MUHECLSHIMD KPUCTalAOB CO CTPYKTYpOR rpaHaTa.

O6HapyxeHo, 4?0 B HEAKTHBUDOBAHHHX ¥ &KTHBHPOBAHHHX Del-
KOBEMENbHEMY MOHAMM KpHCTAAIaX, BHDANSHHHX METOZOM UYOXpalbCKO-
ro B CAaGOOKMCHHTEAbHON aTMoctepe, HAGADIAGTCS YBENUUEHHS MH-
PEHCHBHOCTH NONAOmMeHus B Y@ o6nacTé A <310 HM, KOTOpO® HHTEp-
upe'rupyerca KaK TOTAOHEHHE TIpM repexofie 3AEKTPOHOB € 3aNIONHEH-

HHX YpOoBHel#! BOAM3H CepeluHH 3anpameuﬂoﬁ 30HH B 3OHY NpPOBOAU-

MoCTH. B awrunnponammx XPOMOM xpucTauax rpaHaTa B 06AaCTH

?t*‘ 310 HM uMeeTCHA Bmpuuea'rposoe nomomemae uoHoB Cr 3* Ol

HAKO TOACBETKAa B 3Ty o6nacTh npu 77 K pTyTHOR! JNaMmofl NpWBOLMT

K o6pasoBahal, 3aXBaTy X HAKOIUIEHWD Ha JAedekTax, CO3LablX
YypOBHM B 3amnpeilleHHoll 30HS, 3apANOB, OCBOGOXIAEMHX NpH Harpese
C NiKOM TepMoCTuMyAWpoBaHHOR momuHecueHiwmu npu 210 K. To ects
B XpOMOCOJEpXaliiX KpHcTaljax Toxe MMeonTcs gedexTs, cosjamuve
poracmeHue B Y@ o6nacTH.

flocne Palﬂa-odiyueuuﬂ ipu 500 K B axkTHBHPDOBAHHHX XDOMOM
¢ Jia3apHo# KoHueHTpauue# (~ 2° [0°Y ~u~°) xpucTaniaX HaBeLeHHUEc

JOTAOMSHKE OKA38AGCH MAJO N0 CPaBHEHMR ¢ HEaKTUBHPOBAHHHMH M
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AKTHBHDOBAHHHMH TOABKO DEIKO3EMEALHHMH KWOHAMH KDUCTAARaMH, ilo-

Ka38HO, UPO 3axBaThBaemwe Ha IedexTax BO spemsa OOHYyueHds 38pA-
OH B XPOMOCOfEepRamuX Hpucwauax B OCHOBHOM OCBOGOXMO8OTCH IIDH
TeMnepatType Huxe 300 H, B TO BpeMs KaK B KpMCTaJax 623 xpoma
MMEDTCH MNHKKW TEepMOCTUMYNHPOBAHHOW JAOMMHECLIGHLIMM M NpM Temmepa-
Type Bume 300 K.

Ha npumepe xpucramnoB I'CI'T dcciaefosaHH KOHUEHTpALIMOHHLS
38 BUCHMOCTY HaBeAeHHON OoxkpaCK¥, OOHapyEeHO, UTO [IpPH MAAOA KOH-

UEHTpaL¥ XpoMa HHTEHCHBHOCTH HABEMNEHHO! raMMa-oGAyUEHMEM OK-

DACKW BeXMKa, Npd GoAbmo# Mala (Ha NOPHNOK MEHbEE MaKCHMAJAbHOH
B 067aCTy Hakaukk A >360 HM). [lpu gaibHedleM yBENHUCHHH KOH-
LEHTPALMKM XpoMa o0pasyoTcs MakKpoaepexTw, HaliuMe KOTOPHX MOXHO
perd¥CTpHpOBaTh N0 JenoaApusaldH cBeTa. OnpejslieHu OnTUMANbHNE
'KOHLIGHTDAIJAH XpOMa C TOUKM spemui' MMHUMYMa HABEIGHHOTO HOrHO-
HEHHH, KOTODHE OKa3alMCh GNM3KM K ONTHUMANBHHEM N0 I'eHepalMOHHHM

[1a paMeTpaM.

B pranuke OT HEAKTHBWJOBAHHOI'O U 8KTHBHDOBAHHOTO Heo,nnou
KPpUCTAJIOB, B KOTODHX B Y@ od.nac"ru A <310 HM nocie 00XyUueHHU A
npu 300 K RaGaopseT™cR NpoCBeTACHHES, B KpHCTaMX_ C MaJIO# KOH-
neHrpaimeit xpora (< 3° 1019 cf’a) B 370# o6NaCTH, Haoﬁopo'r‘,
HAOADOaETCA WHTEHCUBHOE HABENeHHOe noméme!me. Coana,aem_{e
CTIEKTPAJbHHX XapaKTePUCTUK CBUNESTEABCTBYET B IOAb3Yy TOI'0, UTO
3TO HaBeNeHHOe MOorJoneHue 06yc.noaneno OfHUMH 4 TeMH K& LUSHTpE&-
NM, 4 PA3NWUHAS HANPAaBACHHOCTH MOXET GHTh CBA3aHa C MX Das3iKu-
HEM UCXO[HHM 3apANOBHM COCTOAHMEM., B paccMaTpuBaeMbX KpUCTAI-
g BCE KATUOHH B OKTA3JIPUUECCKHUX MNOIHLMAX MMENT M0 J SABKTPCHZ
Ha EHENHE oﬁononme; YUaCTBYOHKMX B 00pasoBavuM XMMWISCHMX CBA-
3eil. B WoHe Q’ 3+ C BHEKTpPoHHOK HOHPUrypatme# 35S 23 - E’Lid 3, B

0 - 3 o . . . |
ornirine or wonos Al %, SC S Ga ot ¢ gpexrporHbMd CHRFUrYRaLL-
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Hecmpemmﬂ CriMH, stcmaa cnowéﬂoc'rb odpasommawb $ororpon-~
,uayxaaneumum npxmecm KOHS MU (Mg va,

30HE xpac'ramca rpaHaTa. [loaToMy npn yBEAUUSHHH KOHUSHTDRaIIVM
AT CMEUCHUS panmr,u 3aONHEHHNYX H HE3AHATHK COC-
CTODOHY BaJEHTHOH

xpoMa TTPOUCXOS
TORHUR B Mﬂpememoﬁ 30HE (ypoBHsa depmu) B
30HH. ﬂpﬂ swa UWTEABENEX ROHIE Tpauusx xpoMa TemIoBOf SHepIuy

npr <00 K OKA3HBAGTCA HOCTATONI0 uTOCH 0CBOGORAATH BCE 3aXra-

3G PAIY ORHOTO 13 3HAKOB. PexoMbu-—

THBAEMHE Eﬂ BpeMH 06 IyueRns

ﬂ;e;m_ﬂ.m xpacwaaﬁoa co CTp}’KT)ﬂpf‘P rpasaTa.
Lyrem repMocGpafoTii KA BO3AYXE ¥ B BaKYyME TPV pasIUHEX

”eunepa*ymx Rpac’ramos PCPT mokasaHo, 4T0 HaHOOALS TYDOKME

ypoBHK 30aAK3W CEpPefiHN sanpemesHol 30HH CO3RADTCA ,B.e@emaf&n
THIA mﬂyaenbﬁom KHCAODPOAA. DXOXIEHWe RUCIOPOIa IPH STRUDE
B OKHCAMTEAbHOM awocc;aepe nponcxe,um 10 YXe cymecq-ﬁymnm ne-
@exmu, ofecrneunBaviid BOSMORHOCTD gucluoposiHoR mudiyaun. lipH

B3TOM Ha Kahr saHATHY xucnopotoM nedeKT CO37aeTCA B CPEAHEM

3,9 HOBHX LEeDEKTOB 3a CUET CHMEHW: NOTERURa HOHM3BLMH OKPY=

XAOEUK BHWOHOB TIPH OTTaAXWUBaHMM WX 2 REKTPOHHEX 000JIOYEeK.,
Kpacka OTOR-

Bc.ﬁegc'rsae ATOPO MOCIE mm-udnyuem HaBEJEHHAR O

EOHHOPO HA BOSAYXE KpUCTadla y3en#i4ABaeTcA, X0TA KOHUGHTPaLHA

He3aHATHX HeheKTOB NpU 8wOM yMSHBUASTCH. OTxur B BAKYYMe TNpH-

BOAWT K 3HAUUTEIBHOMY YMEHbISHNN KOIW '>CTBa nono6HEX REMHEXTOB,

ﬂ,-uOOTBeTCTEEHHO, yMEHDBEOHW) HaB0u #M0f oBAV ISREeN ORpa U,
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HOCMOTPA Ha YBEAW4SHMNE KOHLUGHTpalLMH HESAHATHX HedeKTOoB,

B _ueTBepTO} riiaBe NpUBE/SHH pesyAbTATH SKCNEPHUMEHTAIBHOIO

MCCHEROBaHUA CIIEKTPOB ¥ KMHETHKHU PEKOMGUHALMOHHOR JOMUHECeH-

¥, KMHOTUKM TepMooGecuBeuMBaHuA, HO3HOH 38 BUCHMOCTU HaBELEH-

HOT'O NODJIOWEHHs, BPEMEeHW XU3HM BO3CYNI HHHX COCTOAHMA aKTHBU-

PYDOMX HOHOB, UMCIEHHOTO MOASNUPOBAHMA KUHOTUXH HAKOMIEGHMA
saXBATHBASMHX BO BpEMA OOGAyueHUs 3apAIOB Ha Redekr?ax KpUCTal-

AO0B CO CTRYKTYPOW I'paHaTa.
B akTUBMPOBRHHHX KpPUCTAAIAX CNEKTDH FOMKHEC IeHLK K Kax p¥

$0TO, TAK ¥ NDU rAMMA-BOSCYRJSHWH ONPEfeNADTCA B OCHOBHOM cse-

yeHueM MOHOB-aKTMBaTOpPOB. [locse ofiyueHHA HaGinJaeTcs Aocie-

CBoUEHHE KPUCTAIAOB, KUHOTHKE KOTOpOro B 0GpASIBX, HE AMGOMMX
[MKX TEPMOCTLMYIMDOBAHHOM NOMUHOCLISHLMM BONWIA M BbNIO 300 K (B

YACTHOCTH, B 06pa3HaX C XDOMOM), HPHMEDHO cmma& ¥ CpaBHH~-

relbHO mads Mo maureibnocTd (puc.l). B Tex me oGpasiax, y KO-

[, omH. ed.

aEess S i Puc. I? 38 BUC MMOCTH HHTQ_HCHB"

HOCTH PEKOMOHKHELMOHHON JDMH-

HeCLIGHIIMY OT BpEMEHU Hoche
'Pam—oéayueﬂnﬂ npu 300 It
',n.oaoﬁ i0® p KpHCTaMGB' [ -
-MCI‘I‘- Cr Tm,Ho y Cp.=3° - o<V
oM Y, G, =6 10<Y CM"J. Ua =
-+ 1019 eu™3; 2 - PCIT-CroNd,
L =0° IO‘QO cu"g', O * o 7020
ew~3; 3 - I'CIT; 4 - WA 6,

6 - pacyeT Aud i{pHCTEJIIIOB C

im.ﬂoﬁ '3 60111:&013 xoxmempa.m-

eit pefexroB, COOTBETCTBEHHO.

TopE< HAGADEADTCA MUK TEPMOCTHMYAUDPOBAHHOA JOMMHECLIGHLIA
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nanau 300 K, nocaecseueHHe BechbMa IIPONOAKUTENBHO, XOTHA NP

VBENHYEHUN KOHLEHTPALMN NePeKTOB MHTEHCHBHOCTb CBEUEHHMH HOJKHA

cnamaTh Guc*rpee
ﬂy'ren qnc.nefmoro mnenupoaaﬁnﬂ ammuﬂ pexmﬁuﬂammamﬂ

mnnﬂecnenmm ¥ KHHETHWKH HaKOTUTEH!A 3aXBaTHBAGMHX BO BpeMs 00—
| AyYeHMA 33PATOB, UMCHO _-no-r‘opm MPONOPLMON: ThHO WHTEHCHBHOCTH

| HaBejleHHON OKDACKW, OLEHOHH KOHNEHTPAIMM NePeRTOB M BEDOAT-
HOCTH 3aXBaTA ¥ DEKOMOUHAIIMM OCPA3yeMHX BO BpeMa OGNyUSHUS 3a-

PANOB B ycenenyemux kpuctamiax (Ha puc.l pacuerHas KpuBss COB-

nafiaeT ¢ KpuBo# nocaecseuskus kpucraana MCFT-Cr,Tm, Ho). fio- -
Ka3aHo, UYTO Go:xee GuCTpoe U Ha MEHbIIEM VDOBHE Hacmnerme HaBe-
nenHoR onpacm MOXET 63% JOCTUTHYTO KaK NpH o6menm YMeHbIICHIH
“noxmec'raa ,necbea'roa, TAK U [OpH yyeﬂbmeuua uncaa nedexTos, 3ax-
BATHBSOEMX 38PANN TOABKO OJHOTO TUNA, HECMOTDA AaKe Ha YBeJw-
YeHHe KOoIuyecTsa 1,&9@1{1'03, 38XBaTHBADENX SAPAOH TMPOTHBOMONOK-
HOT'O SHARS. Taxas CUTYaLMA HaGnm,nae'rcs, HallrIMEeD, [pU aKTHBAa-
I XPOMOM xpac'ra.uoa co CTPYRTypoH rpaHaTa 38 CUST CMEmMeHus
ypom Qepri, a TamEe npu "MATKOM" BAKYYMHOM OTEWI® BHPAMEHHHX
| MEeTOROM ‘ioxpa.nbcmro B cna@onucnmeumcﬁ a'rnocq;epa fcpnc'ramoa

rpaHa?a 3a CUeT yxXOojia MERIOY3EALHOTO KWUCAODOAA.
' T'aMMa-06ayueHue mpu 77 K XpOMOCOMepRamiX RPUCTANIOE I‘”IT,
Y KOTOPWX Toc)e O6AyUeHHud n_pn 300 H oxpacra mana, BHAYBAET TO0—
ABNEHME HABENEeHHOTO NOTAOMCHHA, AHANOIUUHOIO HalbADIaeMOMYy IIpH
300 K y xpucTaanos ¢ manoh tomeﬂrpamdeﬁ XpoMa, 3aBHCUMOCTD
CROPOCTH TepMOOGeCUBeUNBaHIA MPK nocrommof« CKODOCTH mr'paaa
MOBTOPAET XON KpuBoH repmcrmmupoaamtoﬁ roMuHecHieHmMu, [Ipu

$pa KLIMOHHOM OTRUI'e oﬁ:ryuem-mx npu 77 K wprcramros I'CIT-Cr mo-

JVIeHO, UTO THMK TEePMOCTHUMYIWDOBaHHON XOMWHECIEHIMM C O0mMM

mMaxkcuMymoM npu 210 K ofpazopal nesms Hal0 °M GAUSKOPACHNNON “H-
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AHX YyPOBHEH. WHT@HCUBHAS MOJNOCa HaBENGHHOTO npu 77 K NOTIoWe~

HUSA C MAKCHMyMoM Npy 520 HM He CBH3aHa © HEO LHODO MHEIM YHHDSHH-
8M [IOAOC MNOTHOmEHUS uoHos (. <+

eM HoHoB Cr <+ wig Cr &+

WiA BHYTDUIIGHTPOBHM NOTJIOMSHHK-
, & O6YCNOBAEHS nor'.nbmeﬁueu np¥ nepe-

™

B xpucrasnax I'CIT ncrasa-
10, UTO OOZYUEHHE He H3MEHAeT BpeMi RU3HM AU npu 300 K, uy
mpu 77 K.

B SAKIUEHHM CHOPMYNHDOBaHE OCHOBHHE pesynb'ra*m Y BHBO,[(H,
TVUEHHEE B naéc}?e,.

"ﬁ""--r
¢

L. O6HapyxeHO, uTo B Kpﬁc'ramax DELKO3eMENBHNX cual{anﬂ-
I"8JLI Ve BHX PpaHaTOB, COBMECTHO aKTHBHDOBaHHHX MOHAMH XDPOMR M
AOHAMH DEIKO3ESMeHbHHX SNCMSHTOB, B OTIHYME OT HPUCTRINOB, aK-
THEHMDOBAHHNX TOJNBKO MOHAMU DEIKOS3ELENbHEX 3JAEMEHTOR, HaBe,z:eH-
Hasn OKpACKa B 00N&CTH HaKa UKK L}&HBCTBEHHO MeHbme,
<. llokaszamro, uTo nomomemse, HaBOMMOE TIaMuMa-0CHIyUGHKHEM
npu 300 K B XQOHOCO,_IephaBu{X xcpﬂcTamax: PpaHaTa, 3aBHCHT 0T
KOHUSHT DA LMK XDOHB HEMOHOTOHHO . Onpe,&e.ueﬁh orrfmma&mme 3HaUE~
‘ H}U—I HOHIIEHTDALMHK XpoMa C TOUKH 3pe§{aﬁ MUHWIY MG Hase,qaﬂnoﬂ OK~
pacxu._ _
[lpannoxer MEXaHU3M BOSAEWCTBHA HOHOB XpoMa Ha HHTEH-
cwaaocrrb Ha BOOMMOT0 Pama—oﬁ.lryqeﬂueu IIOI‘JIOBIEHHH B pe,nmaeuanb-
Hh'x cicafmnﬁ—r'amuem r'paHaTax, samuamumcs 5 quememm YPOB-
HS @epml. Hpu aHaquTeanmc ROHueHTpa HHAX xpom CHMEll2HHEe YPOBHA

Repmy NPUBONUT K Touy, u'ro Temloaoﬁ SHEPIuM NpH 300 H oaaauaa-»

@TCH JOCTaTOUHO, YTOGH npammecxn HOJIHOC‘PBE} ocsoﬁom,tza'rb BCE

38XB3 THBaEMNE Ha nederTax BO Bpewms ofryuennn 3apAlE OJHOPG U3
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4To W OGYCHOBTUBAST DafMaldoHHO-ONTHISCKYD CTOMROCT .

IHBKOB,
4, TlyreM uMCIEHHOIO Mo,uempoaaam KUHOTUKK PEKOMOMHALVOH-
TV I—maen,eﬂﬂoro nonﬁomeﬁaﬁ

pDexOMOMHAIMK. [loKasaHo, '
HACHMEHWE HABENSHHO! OKXpACKM MOEeT OHTh NOCTUIHYTO TIpd YyMEHB=—

LEHWR KOJWuecTsa ;xeqaemoa Ka¥ 38XBATHBIMX 3apAiH 060UX THIIOB,

T8X # TONLKO OFHOTO THNA, NaXe HECMOTPR Ha yBeJImeHae ROHIIEH-

rpausK pedexTos Apyrore Thrna, B TOM UMCAE ¥ TIpU CYMMapHOM yBe-

AWUEHNK uMCHa NEePeRTOB.
B_mpraio%eHiy anBOJlﬂTCﬁ TEKCT npor'pamm pacueTa Romeﬁ-

TpaLM 3aXBATHBASMHX BO BPOMA ram-oﬁsxyqeuuﬁ 3apAnoOB Ha HAe-

NeKTAX KPUCTAANOB TpaHaTa, ONACAHHAE nporpaMMi, COOTBETCTBHE
WEEeHTUHRATOPOB NPOTPaMMY yCAOBHEM 0003HaUSHHAM, HCNIOA B3y CMbM
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