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EBeceHN®

[i3yyeHne NOKANBHHX - SHCKTPORHHX ¥ AHPOYHHX HEGHTPOB
OKpacKl B MOHHHX KpUCPAANAX AeHaeT BOSMOXHHM NPOHAEHOBOHNE
B MUKDOMCXAHNSMH SISKTPOHHHX W MOHANX NpOLECcCoB, NpOTeKaD-
MX B KPUCPALNe B yCIOBHAX CONpAxXeHds pasHoOUpasHHX BOS—
Aclie?Biil -~ weXaHNUCCKNX; TEDUNUCCHUX, pagnAImOonusX A np.

lecnenosannf CHEKTPAABHO~IDMIHECUOHTHEX CcBolicTE wWeaeu—-
HOPaJIOUAHEX KPUCTALN0B AaeT uHOpuMAlMD O cBoilc?BaX IOKAAG~
HHX [EHTPOB = ACQOKTOFB POmeTHN MOACHBHHX TROPAMX TEX, KO-
TOpaf ¢ KamiuM roAOM CTAHOBUTCH BCE 3HAYMTENbHEEG, C oxHOM
CTOpOHH Jufi TEOPUR POANBHOr'0 HpUCTamaa u, ¢ Apyroii cropouH,
Aas NpAKIaAHEX uenell.

[lo mepe yrowneuusd wmozemell AedexTOB KpucTanmudeckoll pe-
WMeTKM | MEXAHM3MOB MX o0pasoBannf,H8 nepeinuil nian nceaexo-
Bannfl BUABAraeTCH B3AUMOCBASH MEEALY OKpyxeHUEeM JIOKANBHOIO
Hentpa B Kpuctanne m ero cmoiicTeamn. JueT BaanMozelicTsan ao-
FANBHHX UeHTPOB ¢ AefextHol xpmcramamyeckoll pemeTEoll m yuer
NCKAKXEHNA OKPYMEHNA JOKANBHOrO [EHTPAa B KpucTamie, b couera-
HAM C MOZeAsiMu JOKAIBHHX USHTPOB, MORE? ZarTh NOAHOE npea-
crapienne O cBollcTEAX N W3MCHEHNAX CBOICTE IOXANBHHX NEHT-
poB. lloaToMy, cCO3zaHue JOKAINBHHX LEHTPOB B KpucTramindecroii
pemnerre ¢ noBumcHHOR AejeKTHOCTHN, HOCPEACTBOM OoOGNydeHus
KpUCTAJLIOB B SAJIGPHOM DPEAKTOpE,l MCCHeAOBAHMEe WUX ONTHYECKUX
¢BolicTBE mnpejCTaBNAeT HECOMHEHHH[ mHTepec, KaK OfUH K3 BO3~
MOEHHX nyTell maydeHmfl BIMAHUA H3MCHEHNA OKPYRCHNA AOKAABHO~
Ir'o [NeHTpa Ha ero onruvyeckue caolicrsa.
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Panasa 1.

PAIMALMOHHNE SOOEETH B TBEPHX TEAAX

. . . .BsaumonellcTaue. WBAyUe HiF -C THEPALM -TEHON -~ CIOKHOE < < -
ABICHUG, AHAIN3 KOTOPOr0 OCHOBHBAETCA HA DACCMOTDEHME NO-
CACAOBATEABHMX COOHTHI, cleAyROUX 38 NPOHUKHOBOHUGM YacTH-
OH NaM rass8-KBAHTA B TEEPAOC Te40. K NepBuvHuM MAN NpssEM
aeETan OTHOCAT CMELGHHE BAERTPOHOD ( MouABAUUA ),CHENS-
HHE aTOMOB N3 Y3108 poueTHN, BosOyRIeHHUe ATOMOE H SHEKTPO~
H0B 063 cueuenus N AfCpHHE NpeBpameHns.

OCuyvuedue TBEPAOro TEJE 3apAXCHAHMA YACTHLAMN NPABO-
ART K NepBUuHON uoHMBALMM W K NepPBAYHHM cuemeHuam. [Ipn
ramua-~o0iy4eHny nepBuuYaHM Sp)EexToM fABJAAETCA HOHWN3aId,BTO~
PUYHHM -~ aTOMHHE cuemeHus, OCayuenne TRepAOro Tena HelfiTpo-
HAMN NPRBOAMT K NEPBAYHEM d(jeKTam, CBfI3AUALM C NpAMHM
CTOAKHOBEHMEM HEITpPoHA ¢ y3OABHMM ATOMOM WAN NOHOM. BTO-
pUYHHM 3)YeKTOM SABAAETCH MOHM3AIMA aroma, BH3HBaeMas 0TA8~
yeil aroma. Bropuunue 3QJEKTH BsanmMoyelCTBAS MAIYUCHAA C
BEMEeCcTBOM COCTOAT B JaibHelliem BOSCyXAeHUn W HApymeHMA
CTPYKTYPH pemeTKn CBOOOAHHMN DAGKTPOHAMA M BHOMTHMH U3 CBO-
NX MECT 3aKpeINeHMA aTOMaAMI,

JiBuxyuniicad nNepeayHO BHOWTHI arom, Npn CoyAapesnsx ¢ Apy-
DUMI 8TOMAMI CMONAeT MX U3 NOJOXeHMS paBHOBecHs, oOpasys



BAOHL CBOGI'O NYTH KACKaX BTOPWUHAMX, CMONSHHHX aTOMOB. B pe-
3yAbTATe BOSHUKHOBEHHA KACKAZA cuemeHmll B Kpucraiane o0pasy-
DTCA ZedeKTH OpoHKeNA: nNapH BaxkaHeHd - MONJOYseABHHE aTom,
ROTOpHE MOIYT PeROMOMENPOBATE WAN O0HEANHATHCA B CKONACHM
Aederros, Tamue Cromiennd NACADZANNCH B DIGKTPOHHHIl MHEDO-
crom /151,

DHEepIuH NepBUYHOID BHOUTOrO ATOMA B KOMILe mymu ( ®wor-
%6 CBOGOANH) MpOGGT CTANOBRTCH CONSHEPUMHM C MOEATOMAMME
pPAcCTOAHUSAME ) Nepezas?cs rpynne aTroMoB, YTO BHSHBACT CHCT-
pull sarpes ( 10%%cex ) mamoro oG®eMa8 KpHETAINA ! BOSHUEHOBE-
ane venuomoro xmma / © /. Npn oxnemgennu m  sarsepnesanun
pacINABICHHOrO BelecTsa, BHYTPU aroro olhesma BOSHUKaE? OT-
pUaTeNbH0C AABICHNE, BHAHBANUIEES DASPHE XNAKOCTH /7 /, KO-
TOpHl! MOXET NpuBecTH K 00pasOBSHRD HABEpPH B TBODPAOM Tele.

B padorax / 10 /osuapywenn uamse o0sems mumoli $ass mpu
gondapauposre kpacramnos (aSb u Ce zeltvepomaus m meil-
TpoHAMI, COOTBETCTBEHHO.

ATomu, BHOUTHE npu HeliTponHoll OCoubapAMpPOBKEe THRGAHX Me—
TANNOB, NP CTOARHOBEHAX TEPADT B CPOAHEM A0 HOCKOABRUNX COT
o8 na I A Ay®d 1 ABIADTCHA NCTOYHURAME MIMHADHYOCKHX KINHBEB.
Tarofl wami, vepes 10712 gex nocne mosmugmomemms mieew Ry
10 A, zuamsezp okomo 25 A u Temnepazypy 10° °C. Morme
HaGinAcHEEe SQPEeRTH, NPUNUICHBACMNE TEMNCPATYPHEM RINABAM,
BusBaHy crauynamuel Anbdysun, fasopux npempamenuil u Apyrux
NpolieeCOB, AETMBHpPYECMHX PESKAM MOBHUEHNEM TeMnepaTypH. Pes-
KO€ MNOBLUICHNE TEMNepaTYpH BLHIHBAST DACHMPEHHC REMECTBA BHYT-
Pl RINHA ¥ OPNBOAUT K BOSHUKHOBOHMD YyOPYPHX HanpsaszcHmnli BOR-

pyr kanHa. Hanpnuep, B MeAM Adfd RiuHa cpepuuecroli fopuu, Ha-
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rPOTOro pABHOMSpHO, CEMBADNES HARDANEHHG HA DACOTOMHAR

r -I;ﬁi passo p -Ionmfuz. KOTOpOe AGRAT B 00~
1acTy miacrudecxofl medopualit COBCPHOHHHX KPACTANLIOB /11 f
C yeoduveBReN DACCTORAHNA, yIPYroe NOAC BOKDYr EABHA GHCTPO

nazae®. Jyue npa I50 A HanpAReHNe HE HOEE® BH3BATH NIACTH-
YecxyD ACPOpMAIMD COBCPEOHHOFO KpuCPalla, HO ONE MORST B~
BaTL cuenenmne Amcunoxanmn. Temnosoll WInH, COSEABAA ANCIOKA—~
© T B oSracTy  GoRsNOry” Hanprmenun o - BOANSH USATPA KANHA ) -
WOEeT BHSBAYH IIACTUYIECKOS TEUSHNE HPHOTAIIIA.

Cornacno BpuaKMamy / 12,13 /. BIOPUYHEE CMENSHUA BONS
yed NepBUYHO BHOATOr( aroMa, pPECHOIONeHS IIOTHES, WeM 370
OpeAnoNAraNocsh panee. [IpH SHEPINAX NCPBAYHO BHONTHX ATOMOB
o? 50 zo 23.10° 5B, cpezHce pPaCCTOAHNE MEXAY DTODANMHHMY
CUEUCHAAWA B MOAW MCHBNE OZHOIO WEEATOMHOPO paccrostng. o
ero AaHsnM, 1o* aTOMOB B Ipumugpnueckoll ofunacTH OHCTPO ne—
POXOZAT B pacHNABAGHHOS COCTOAHRNG CO SHAWITONLHHM TypOy-
JCHPHLM TOTOEOM ATOMOB - NPONCXOANT UATCHCHBHOS NepememiBa-
e BemecTsa B KIUEe., ATOMH, DACHONONGHHHE BIONL OCH RINHA,
DHEPIWYHO yOTPEMARDTCA HRADYEY W sacTpenapT B cocegmefi of6-
JacTu - ofpasyerc o0IacTh pPaSpUXICHHOPC BENECTBA, HAXOZAA-
merocs B Teuenne mpemenn 10T 12 cex » zuzros ( nau rasocof-
PASHON ) COCTORHMM — BOSHURACY KIMH cucHeHMs. OXIaxzicAmne
KINHA AQUUHAETCH CHADYEN C HeHApymeHmod olGracTn KpucTANAN-
yeckoli pemeTEl, U NO2TOMY CTPYKTYPA BHYTDH EiIuHa CyAeT CRa-
8aHa CO CTPYKTYpold HEHApYWMEHHON KpuCTalAWYecKofl peNCTHH.
Crexaye? nonara®h, Wro CONBUNAR YACTH BHEHAPCHHAHX ATOMOB U Ba-



gancuft GyleT OTOXMSHA NPH PESKOM BO3pacTAENN Temneparyps B
RAuRe, HO onpefcleHisoe HOXUYSCTRO DTNX AejexTon, 4 TOKNS HO-
GOIBLOC KOAMYECTBO PA30pMEHTHPOBAHHNX oOnacTell kpacPansza n
HANOEeHNe AMCAOKAUMOHHEX NETedd COXPaHNTCH.

B HeROTOPHX COYYAAX SHEPIUA NepBNYH0 BHONTON0 aPoOMa NO—
cdic COYZApeHna NacToiNsK0 uala, YT0 OH 3aCTDPeBaeT OKoiO mecTa
BUOUTOPD UM aToMa - BakaECAn N pDoromOuEmpye? ¢ Hell, BoccTa-

------------------------------------------

M OHOR pasHEe, TOITA TARKUe COyAapeHifd BHSHBADT 3aumenenne of~
HOPO TUNG APOMOB APyIuw. HeXanmusu saMenanmero mmunninf
HOSBOMMA 00HACHATE RPOHCCE PA3YAPOUHOHEA B OGAYYCHHHX CIAS~
sax  MnNi; /137, fipn savemamanx erommmovesmmx sgoms naor-
HOYMAKOBAHAKX nanpasicHufl gpueTaliMyecroll pEmETRI, B HMOMOH?
coyapenus o06pasyeTes Crycror QToMOR - KPOYANOHH /16 / s NB-
peucmanupiics BAOAS pAAA - NCNOYRN MICTHOYNAKOBAHHMX &TOMOB

Ha SHaYATENBHHEe DPAcCTOANNA. BOSHMKHOBEHNE KPOYAMOHOB — HANpAD-
JCiUOr0 NEePEHOCA SHEPI'ME 1 BONEeeTRa, ABIfgeTes npuunxoll ofpa-
30BaHng oﬁamamaw/“/-m. B KOTOPHX ORCYTCTRY-
pr 20-30 % aromoB. OCezuenmuwe sous ( guame?p 10 A ) npenaz-
CTEYDT [BIXOHND AUCIORANAN U BHSHBADT yNPOUHEHWNe OCIYYOHHEX
HATePUANOBn.

B cospamp paiMamIonHuX Ae(eKTOB EpucTAInNYecKoil pemeTmm
cynecTBennull BREQY BHOCAT AXCPHHE peamiml, BHIHBADOUEe 3RAYN-
TCABHEE DAAUAIMOHHEC BQPCETH C OUCHD CUABHO IORAMIS0BAMHEMI
napynesuamn pemevmn / 1€ /. B Gomsmmmesse cayuaes npm oGmywe-
B POAKTOpe WACHO NEepPBIYHO CMONGHHNX ATOMOB BSHAMITENBHO
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Goamile ffepHUX mpoBpanesnil, HO, TeM He HEHES, FUODHHE paaK-
AN HOYT CHIpPaTh SHAUUTENBHYR POXB B COSAAHAR DALNAUNOHHEX
AejexToB. [lonepenune cevennsa HPOHECEOB; NPRBOAFINMX K Axep-
HEM [NpeBpanesnfa, MuenT HauboAblue SHANEHUSA JLIA PEILIOBHX
neilrporon, a ofpasoBaHie NepPBUUHMX cuenesnfli arouoB Hponexo-—
AnT 38 cue? Ouworpux uellTponos, [HoaTOoMy, OTHOCHTEIEIOC SHAYE-
N0 SASPALX SpeRpamenil B NpONSGDD AOJERTOOUPASORANRS 303~
pacTae? mpu OGAYYGHAN THERAOIO TeuA NOTOKAMH, COACPEARME!
CoiBHOe YNCNO TEIIOBHX HEIPPOHOB.

Bsausozelicrene ramma-iyuell ¢ BEmecTBOM ONPCASNAOTCH B 00—
HOBHOM TpeMd MEXAanuamamy nommsaimu: Joroblextponuum sdjerrom,
ajpexzon Komnrona u obGpasoBanmyes nap. Bce TpE nponocca MOHN-—
saimi NpuBOAAT K BHyTpenHell OouOapAupoBKe KpucTanla 3ICKTPO-
naun. Donbiiaf 9acTh SHSPIUN ONEKTPOHOB pacXoiyercs Ha AanbHefl-
OyD NOHNSANME N NA CueNCcHANe aToMoB. Hemyckamue (OTODNEKTPOHA
ATOMOM JEPKore SISMEHTA unn o0pasoBaide NAaps CONpPOROEAASTCH
orzaveil aroua, SHEPrAf KOTOPOI'D MORET OMTH Ooable NOpora cuo-
menus aroma. Ho gua Jerknx aicueHTOB, O0pPas0BaHNe NAp MALO~
sepoaeHull npouece W ol He MORNSE UFPATH CywecTsenHoll poan B
CHMCISHAN aToMOB NpA OCHYYEHUAX IaMMA~-IyYaMi, NPeACTABIMONILX
npagruyecknll unrepec. [osroumy npa olayveHAn ramMua-uydaumm (uc-
TOUNNKNS: avouMuEni peaxrop, pagnocaxPHBAHN ERoGAUBT U Ap.) ShHexT
Hounrona mMeeT HamGOAbUGEe SHAYCHMe AAd NPONeCCa ROHN3AIAN Be-
mecTsa ( MORAWYAA 2AGMEHTH C COAbENM NOPHAKOBHM Homepow 7 ).
Cormacuo ouenwaw Aanca s Suusapza / *° /, npn oduyuemun wean
B peaxkTope, Koria Ha oAus OucTpuil melizpon npEXOAUTCH B CpeA-



10,

Hew oyme Qoron ¢ sucpruéll or I o0 2 uoB, RANA0O CTONKHOBG-
Hue CGHCTpPOro nefirpona COMPOBOEAAETCH BOSHARHOBEHNUCH NpPAMeD-
B 400 cucHE@HHHX aTOMOB, YT0 HA 2-3 DODAAKS BHEC, YOM WO~
10 cuemesnfl, BusBaUNHX PamMa-nyvamn. Tagoe GONBNOS OTIAAUNE
B alderTupEOCTEX HENiTPOHHOTO N rauma OONyYeHAS NMEST MECTo
o a8 APYTUX HMATEpNAnoB. HCEINYSHNEe COCTABIANT MHOIVE NBO-
ASPOPH, B KOTOPHX Npy ramue~ofiyyenun MMENT MECTO ZONOIHM-

---------
--------------------------

m&emfzo*ﬂlumfaz'zs".ﬂo-mm.m
MOXAHISHE CMeSRNS aTOMOB WIM MAX DABINUHHS MOMQURAIpA nI-
pap® CYMOCTBEHHYD poab B ofpasopammn AedexTos DencTHEE B me-
JIOYHOPAIOUAHEX KPUCTaANax.

Mexamnsy renepaumu parascrufl ( gedexToR ), npeAuoxeHEmil
deifeniert, OCHOBHBAGTCH HA NCMHYCKAHNN BARAACHH CTYNEHLEAME
Epacsoli zucnoramuun. CTyneabixa AucAonaiy, o0pasoBaHHO) RO
BpeMA poc?a KpHCTARNa U ero nocaexyomel ncropun, ARMIAGTOR
MoCTOM 3apomaenus paxasenn. [Ipn saxsave oroll cryneasmoil mo-
Ha 03 Oamxzafluero ysia - ofpasyc?es BAKAHCHA N0 COCEACTHY C
NSIOMOR AMCIOKAIM © CAME CTYNOHBHA NEDONEmACTCH HA MOKY3CIb-
goe paccromune ( mammuG AUCIOKAIMR ). OTOT MOXANNSH CMEHEHMS
NOHOB NyTeM COPAMECHAR CTYUGHLRE XNCHORAMN BRORUET B HpUC—
TALN NONEPEUOHHO NONOENTEIBHHE U OTPUIATCHLHNCG BAKARCHN.

CryneHbKN KpaeBoll Zucnoraipy ABIAOTCH He TOABKO uECTOM
resepanuy BagaHCEml, HO © mecToM cropa saxanmcmii. [Iponeecc,

ofparuuil paccMOTpeHHONY, OyZeT roHepUpPOBATE Y3CABHHE NOHH
I BHSHBATH saxBaT Baxascuil.
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Jneprus, HeoOxozuuas JAA AKTHBAIMN Hpoilecca ucnycra-
HiS BaRaHCUE W mocaepyomell andjysun Bagancun 0T AHCIOHE~
MR Brayoh KpucTalsNa, BHAGAHeTEHd HPN AOKAABHOM HATrDEBe
gpucranana ( TCpuMUUGCKasd BCNHWEA ), KOTOpHI MOXeT OHTH BH-
3Ball DACHA/OM DKCUTOHA Yy CTYNOHBEM JncIoKauud. BHueXAeMasn
sHeprus ( oxoao I0 2B ) nocraTouna And o0pasoBaHus Baxai-

e L N i A R T S
R R RS A B O A S BN A O

AyDOMe TepMuYecKue BCIHNKN OKOA0 AGJEeKTOB DENeTKd BHIHBA~—
p? AnQlysap Bakaucmhy Brayoh Epucranna - ofaako Baxkascnil
BOKPYI' ANCAOKANNN paccacHBaeTes no o0peMy Kpmcraiza. Bos-—
HRRADEAe BOKPYr ANCAOKANMHA BaRAHCHM MOTYT AudlyHAMpPOBATH
Bray0s LpHCTalia GXMAUYHO wiu of0BeAunnBunch B HelTpansuue
napu. onepras akruBawny aAspzenuna ( 0,38 9B ) /24 fnrﬁyﬁs
Kpucranna nefrpannpgofl napH maxancull Hume, YeM GRNUHMYHHX
sagaiicnli ( 0.56 28 n 0.51 3B, GOOTBETCTBCHHO, ANA AHNORHOM
1 KarunonHoll Baxamcum ) / 25 /. MNoarouy Andlysus Brayes Kph-
cTanna B OCHOBHOM OyAeT OCyucCTBAATHOH HeliTpalbANMN napamu
saxancuil.

OGpasoBanue Bargaucull Mo uexadusuy Bapim NPOUCXOAMNT B
ufieansuoll peueTKe, NyTeM Nepesapankn OTPHLATENBHOI0 HOHA
raiouja. [lpn ofaydYesmy KpucTamna uosnsupywmell paauaumefi,
YacTh OTPULATENBHUX MOHOB TEPAET JAGKTPOHH H, B pesyiALTaATE
nepesapAxKi, npespanaercsi B ATOMH HAN NOJOXATENBHHE NOHM
ramnonza.

Tamoli mponecc reHepammi 7eeKTOB PEmETKH BOSMOEEH, B8C-
AN 3a BpeMA RMSHH NepesapAxesHoro MoHa nociaepsall yaanseTcs
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OF BAKAHCHN HACTCABKO, YT0 PEROMOMHANNA CMOWENHOrO NONO-

ERTE/BHOIO WOHA ¢ Baxasucueli He mpoucxozm®. MOEHO OUSHATH

a(eKTNRAOCTS MHOrOKpPATHON moHMsamum B Hponecce o0pasosa-
mis [ -nemepos /227, ga OAHOKPATHYD MEepesapairy uoHA
raiousa Tpedyeres oxoxno I8 os. Ecau cunTars, 40 OTHOHE~

HMe MOmepeuHHX ceyeHnil N rparHOll mommsamwan E n+ Kxpag~
Hoil ( mpm SHEPIHAX MOHM3NDPYNEEI0 SASKTPOHA B HECKOABKO

-----------------
qqqqqqq

BOINBO TAKEE W ZAfA TBEpAMX TeJ, TO TOrja AuA AByKparHoil
nepesapifru PaloRjHOr0 uouna merpeGyercsA sneprus 180 as.
llockoABKY Ha OOpasoBaniie KAXAOPO F - mestpa B EpucrTan-
Ze xnopuaa kaaus pacxoxyeres ( npm 4%¢ ) 1,3.10%sm,ro mpu-
MEPHO Ha KaxJHe BoceMp ciyuaes Asolinoll woumsaumn oOpasyer-
csi OZMH F = geawp. [pn oTCyTETBHN JpYyruX NPONECCOB Ta—
Kana aDpeKTuBHOCTDh He Maja, YnCl0 aTOMHHX CMemeHnil, paccun-
TAHHOG MO cXeme HHOrOKpPaTHON HOHmaaIMN PANOUAHOrO MOHA,
HAXOANTCH B YAOBAETBODUTENBHOM COIIACHA C HACADZCHHEHME

ua onure / 23/,

HagroreunepatTypioe olnyueHne / 26 /pan!raunlunnul
ayvaMs HEJOWHOrANONAHNX Kpncraunos ( 4°K ) BusuBaer momp-
JAGHNE B CHEeKTpax A00aBo4YHOI0 MATHYECKOIr'0 NOINOUEHNS JAWED
xsyx nono¢ ( F - m H - nosog ), KOTOPHM COOTBETCTBYDT
IOHTDH OKpPacKn, ofpasosandue anmonnoll Bagancmell, Xorauu—

sosasuell sAcK?poH ( [ - UEHTDP ), ¥ MOEAOY3CABHHM ATOMOM
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rasouaa ( i ~Hen®p ). Oxpamsacmoors ( mpn 4°K ) me uymer-
BOTENBHA K UNCTOTE O0pasNod ¥ K MIOTHOCTH Aucroxammil / 3?/.
Beas Ha ofpasoBasne ogHoro F -HeHTpa » Rpucramie XIOpHAa
ganus npn obaywenns ( 4°K ) ReoGXOAMMO M3PACKONOBATS SHOD-
rap 1,3 . 10%°98, T0 noc#e onNTHYECKOro OGECHBEVABANNA M MOB-
TOpHOrO ofayvyesna 3Ta SHEPruA cHuxaerTes X0 28 8. Pasmmua

B 9TuX PHEPPHAX, BOCHORHO W/eT H@ OCPA3S0BAHNe GNWHNYHHX Ba-
‘wadcutl us widerepos saianoutt ¥ 28 £, foréphs uérospeacTaon-
HO HE MOryT 3aXBATHTH BJCKTPOH ¥ 00pascBaTh IEHTPH OKpaCK:.
COBORYNHOCTHh IHCNOPRMGHTANBHHX (AKTOR roBOpUT B NOAB3Y Gle-
Aynuero wmexanusua ofpasosamus [ - u H - gearpas orpunaTeas—
HHil HOH rasouza TepAeT SAeKTPoH N BoSHAKmMN aToM nepexozmT

B MeX0yBine, OCTARIAA BAKAHCHD / 22 1, pagon wexamnsm e~
pexToo0pasosanna HAXOAATCHA B NpoTaBopevun ¢ TeM, KOTopHil
NepBOHAYANBHO NPUHUMAJICH IR ONNCAHNA OKPANMBAGMOCTN NDH HA3-
RUX Tﬂunapa!ypa:./ 20, 21,
ganculi, BOBHUKEAX Nepencisanued Aucioraimn ( KARMG ZACHOKa~
unu ) Auddynzupyer or puciaokaimm Brayls Kpucraia o 3axBa-
THBAET DACKTPOH, ofpasya F ~uenTp u CBOGOZAHNYD RATHOHHYD

30 /, npeanoiaraioehb, YTo napa sa-

paKaHcnp. JTOT MEXaHMSM He MORET O0BACHNTD BOSHUKHOBOHHS MER-
AOYSENBHEX ATOMOB.

Paccmorpun mpocTeiisue npoujeccu Aederro00pasoBaHud B HOH-
HOM KpUCTAJUIG, BHSBAHHHEG JKCHTOHAMU ! eAWANYHON U MHOrOKpaT-
Holi nonnsammell yselbHHX WOHOB.

1. OGpasosanne S9KCHTOHOB / 3 /.

BOBHMKHOBEHNE DKCNTOHA = OGECTOKOBOrQ SIGKTPOHHOI'0 BO3~

[ 3e=34 [ _

Oysnenns KpucTawia MOEET OCYCAOBATH I'¢HOPAIND
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sapywennft zpucraniuyeckoil pemernn, [eaull pAx SxecnepaMen—
TOB MOATBEPKNAET NpejAnoioReHmne, YTC B PeaNkhHHX, HECOBEP=
BeHHHX KPUCTAIJAX 38 BPOMA MeHBlee, UGM 1078 ceK, IKCUTO-
HH youesapT BOTYOUTH BO Baauuofeiicrsne ¢ AedoxTaum pemeT-
Bu. Corzacuo patoram / 35-38 ’. npu oGAyYOHHUN CBETOM N3
MAKCUMYyMA 2KCRTORHON nozocy nornomenus MOXHO Halanzars o~
(errusnyn remepamav [ - UGHTPOB, KOTOPAs BEPOATHCE BCEIrO
BOBNURAET B pesyIbTATe AMCCONMALAN DKCUTONA HA AeJEKT® Do~
HMETEN - SNEeKTPOH 3axsathBacTCA anuouHoll saxamcuell, a JupEa
MAPpHpyeT. IT0T B{JexT OCOGEHRO BaNeTEH HA KpRCTANNAX, B
XOTODHE MpEBAPETENEHO BREACHY ammonnse saxamems / ¢ /,

B ORpOMGHHHX KDPHCTALNAX 2KCHTOHM BHIHBADY CHABHYD BICKTPOH-
HyD 2MMGCMD, KOTOpas cBfsana ¢ womnnsamgwell F - uesrpos

/ 39440 /. ClexoparensEo, DKCHTOHH He TOJABKO CO3janT, HO

i paspymew® [ - NEUTPH — MMEOT MECTO BUCBEdYuBamwmee xeil-
CTBUC Boa0yxjapmero csera / 4143 f. JECIePHMERTAIBHO NOj—
TBE PE/GHH / 8447 | ynorue pearmun BaaunMozcilcTENA SKCHTO-
HOB ¢ aefexrami pemcPEH: BO Bpeua BaaumozeflcTsnf SECUTO~
HOB C !IHB;HHII AGPexTamMn CO3A20TCHA I Pa3pyuapTCA BAEETPOH~ YV
HHG U ZHpOYHHE NEHTPH OKpPacKH, MSMEHAETCHA 3apPARHOCTH HpH-
MECHHX HOHOB, PeHEpUpYyDTCH Toueuuue Je(exTH. B OCHOBHOM,
JKCHTOHHHE peaxuuy Moryr OuTH pasluTH HA ABa CONBNIX RIac-
Ga - peasuyum Jucconuainn SECHTOHOB HA TOYESUHHX JedexTax

/ 48449 fl peaRINA AHHNIMAANAN SKCNTOHOB Ha TOYEUHHX HAE-
berTax / 50-52 f. KoanyecTrennan Teopud AAA HOKOTODHX 9K-
CHTOHHHX peakiuii ¢ gefexTamm passura » paldorax / 5355 /.
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isewres Teopernueckie COOGPBNGHNA OTHOCHTEABHO BOSMOKHOC-
TH POARIME B3anMoAelicTRUA IKCATOHOB C AHHE[HHME A NOBEpX=-
HOCTHHMN AedexTamn pemf 55[. SAHAKO JKCNepNMeHTANE~
HEX NOATBEpRAeHM! cyneCTBOBAHNA TAKMX peaxnull nNoga HeT.

2. [lpouece epunmunoll nonusanuu, npeiIcEeHHHM é 57 /,
npeAnoaaraeT npeBpaneHne yseldbHOr0 OTPUNATENBAOr0 ralouzi-
HOI'O WOHA B aToM u ofpasoBanue CBOGOAHOrO DUEKTPOHA.
camo pemeTKH BOKPYr aToMA ralonja, B KOTOPYD B NOPBYD 04e-
peAp BoBIEKANTCHA Oansailune cocezHue yselbHWEe uoHH, Hockens-
Ky pauyc aroMa MAN U aroM ralouja SJIeRTPOCTATHYCCKE HE CBA-
3aH C COCGAHUMI HOHAMM, TO DPOCIAKCANMOHAOE ABUZCHAE COCEX-
HEX AOHOB OyAeT cramyinposats AndysnDn aToMA B MERAYY3Ie,
rge ol u oGpasye® i - nenrp. Ocrapuafcs SHUOHHAA BAKAHCMA,
AOKaNN308a8 3AGKTPOH, npespammercs 8 [ - HenTp. EBoan-me
nepes savajlod Aujys:mn aToM rainonja saxpaTAT JJCKTPOH, TO
BHjCJCHNAA HEPruA (yAeT AOCTATOUHA Jud reHEpaImn BaxaHcHn
00 3KOMTOHHOMY MeXanuaumy. MexaHnsM nepexroodpasoBanHns, npej-—
nosenmfi 3 / 58439 / o HpeanonaraeT efuHAYAYL HOHN3ALHD
ABYX pANOM PaCHONOHEHHHX HMOHOB raiomja - HX NpAMyD HOHN3A-
D, WIN KOCBEHHYD — NyTeM OTHENJAeHud SAGKTPOHA OF Y3GABHO-
I'o HOHA raironje nepesapilemnlid, MNOJOKUTENBHHM WOHOM Ialom-
7ia. DOSHMEEAA MONEKyIa IAionja, BCASACTEAEG CBONX MAAHX pas-
MepoB, samAumaeT ofpeM Anupb oxuoll amuonAOll BakaHCHA / 58 /.
[pyras csoGopsan Baxadcua AnQdysaupyer HpoYs U, 3aXBATHB
cBoGoznuil SASKTPOR, oOpasye® [ -nesrTp. B patore /597
Npeanosaraerci, 4To AuA o0pasoBaHuf (pPEeHHCIASBCHOre AG(GE-
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& ~ napH wmexgoyseasuull men -~ BaxancEs - ZOCTATOYHO pag-
naza oTpunareibrofl MONCEYIH raionga.

3. UHOroKpaTHaf WOHM3AOUA / 22425460 j.

Bapmr » Gomee noszuell padore / &/ AeTannanposan
NpOLecC CMemeHns MHOPOKDATHO NEepPe3aPAREeHAOr0 Y3CHBHOIO
HOHA rajouna B MEEJOyanue, bhiia paccunTaHa KpaTHOC?H WO~
AASANM D -HEOOXOANMAA if CMONeHNA ySeABROrC MOHA B Me-

" goysmme, xoTopas saves GuIa HCNOAES30BAHA AAf ONpEASNEHNS
SHepruM, pacxoxiyemoll na co:gamme [~ gentpa. Hag BumHO
u3 Tatasnd I, pPacXORAeHnNe A& NOPANOK, MEWLY pPACYeTHHME N
ORCRCPMMCHTANBHENN AQHAEMN AAA MHOPEX NEAOYHOFAIONAHHX
EpHCTALIOB, CBUACTONBCTBYET O BECHMA HPUGIURZEHHOM XapaKTe-
pe MpoBeZeHHHX pacyeTos. Bo Bpeus oGAYYeRNs KPHCTANIA HAOHK-
supyouell paznammell mapaay ¢ o0pasoBaHnen F - nenTpos
BOSHIRANT NSONUPOBAHHHE BAKAHCHN ~ B CNEKTPe ONTUYECKOID
noriomcHna Hadapjaeres o -noXoca noraouesnd. losrouy
aneprus, SarpauMBacMas BA cosjamne ORHOH BakaHCUH, MOHBNE
anepIun, olpezeleHHoll B BRCHEpPUUEHTAX / 27/ # B pacuerax
Bapan. llocaexusas uoXeT ONTH HECKOALKO CHMEeHA, ecim B 3~
(ORTNBHOCTS MHOTOKpaTHOH moHmsanmu BRIDUNTS "afdexrT Cypams
qnxa® - noHHsALMD BHYTPEHHNX SAGKTPOHHHX O0CONOYEK aToua
raionja /el / » Jpfexr Cypasuurxa Oonee BepofTeH HA aTOMAX,
AAA KOTOPHX HA NOHMSAIUID BHYTPEHHNX OSJCKTPOHHHX OCONOYEH
Tpedyerca aHeprus menee I5 xoB / 62 /, Hanpuuep, Aua apro-
Ha, B EKoTOopoM H-9HeKTpOH UMEET NPHMEPHO Ty =¢ SHeprul osf-
au, uwrom Cl] ( =~ 3 geB ), ofenr Gypasumxa HA NOpH=
Ao Conble, 46N HemocpeACTseHHAM WoHusamua ( pacueTs /63/ 0



Loa.

TaGawne 1. Oneprus oGpasosamms F-mewepa
N0 MeXaHPsMY Bup:i / 22423460 f.

Suepruwsi oOpasoparma F -uewTpa, 9B

Kpwerann —— =
............... $ooo TR _ | SGESTRSRNTs
LiF 7,5.10° 6424102
NaF 1,1.10° 1,3.10°
KCL | 0,76,10° | I,3.0° |
NaCl 046.10° I,4.10" |
KBr 0,9.10° 1,3.10°
NaBr 0,9.10° 8,3.10°
KT 0,8.10° 542.10"

Pacuer nposezen anA 3HaveHwsas P = 2.
OxcneprMeHTANBHHE NAHHHE BIATH W3
padoru Pacwua ¥ Kawga /277,
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A3MEepPeHNA / &/ ). lipn nnrzumui JHEpIMYHOI0 JOTOHA RpUCTaN-
oM XIOpWZa Kauns, OCHOBHASA AOAA HENOCPEACTBEHHHX NOHR3amil,
oxoxno 20 % / 65 f, OpuxXoRuTca Ha H~adckTpoRd. Tew He weHEe
OCHOBHOE KOAMYECTBO oOmell MOHU3ALMA NPUXOANTCS HA CTONKHORE—
HUfl BTOPHYAHX SNCKTpOHOB. Cornacno padore / 62 /. npn asnep~
rau gorona 20 ka8, GOABNEHCTBO CAyYAeB MHOroEparHoll moumsa-
THBHOCTSD OANS MHOPOKDATHE WORMSAIMA HA 600 5B NOIIOMERHOl
JHEpI'MM. JTO NPAMEPHO B ABa pasa Ooasme vem aQhexTNBHOCTH OG-
pasosasas F -ugeuepa - 1300 28 ( xasopux weaus; &4°K ), onpe—
Lelesnas B padore /27 /. Cornacuc ze Gonee noszaefi ;nﬂon/“{
roabiko 400 38 Tpelyercn AiA I'eHepalus Bakaxcnt, JTO 03HAYAST,
4TO B NpOLECCAX AOHMSANKM O0ABATCIABHO AOAXEH OWTH yYTEH CpPHB
DIEGKTPOHOB C BHYTPEAHUX SASKTPOHAMX 000N0YEE ralonia — T.C.
Jonxed OHTH OPMHAT B0 BHAMAHNE 3@IcKT OypaBuUHKa.

Eeas mponecc HU3KOTEMNEPATYPHOr0 OKpamUBAHHA CBHSAH € HO-
Husaniel! BHYPPEHAUX DACKTPOHHHX O0CCIOYEK aToma, TO TOrZa npa
cOmuxennn aHeprun uonusupyomell pagmapuu c suepruell coorseT-
cTeybuell alexTporHoll 0CGONOYRM ZAONEHA MEHATHCH 2())EKTABHOCTH
OHpaNMBAHNA KpucTaila. [penBaputelbsnse pesyasTaT / 67/ ne
OONYYSHID KPUCTALIOB WMOHOXPOMATWYCCKAM # OeNHM PEHTIEHOBCEN-
Ml nydamn, C DHEPrufumA Bume n HExe K - xpas, NOKas3all OXNAa~—
guoe naweneHue. B paGore /6L/ HaONDZaiack 3aBHCHMOCTE I
JexTuBHOCT?H B olpasoBaHun F -nenrpor or 9HEpram MONMSHPY-
pmell pagmammn. Corzacno aroll palore, AnA oOBACHEeHWA HACHDAAe-
Moll saBuCMMOCTH nopora ofpasosBammi [ - neHTpoB OT DHEPruH
MOHMBUPYLUEro oGayvyennd HEOOXOAWMO YyUATHBATH TaKEe npouecc
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oAHOKpaTHO! MoHmsamMy ABYX COCEAHUX NOHOB I'AAONAA.

JByxparHo nepesapaBenusll, nNoNoxXATEABHHEI NOH ralzonza,
npeEne YoM Ou GyAeT BUTOAKEYT B UERAOYSANe, MORET 3axsa-
THTH CBOOGOXHHl DNEKTPOH. BEPOATHOCTH OpolUEcca 3asncuT oF
KOHUCHTpAMY SACKTPOHOB W NUX NOJABMEHOCTN, JLCKTPOH He Oy-
JleT SaXBaueH 34 BpeMs MeIbllee 10 GpaBHEHND CO BPEMEReM,He-
OOXOZNMEN AAfA CuOMeHNs WOHA W3 yala, eCiy KOHNEHTpamusa
‘snéxrponos uenee 107 7ou 2 7 %8/ fonnonzpamun somee 1017
CN ° pojRa NpH OCHYRHX AHTEHCUBHOCTSX OGAYUEHRA U DTOT IPO-
Oecc BpaAj Jid CMORET yuCHBUWTL 3DDERTMBHOCTL mexannsua Bapan.
Epnoam"' wiwuﬁp&m SaRupYenne. bBoammoe cpoA-
CTBO NOJOXMTEABHOPD WOHA PANCHZA K SNCKTPOoHY O0yCHOBINBAGT
OucTpuil 3axBa® SHEKTPORA — CPHUB JACKTPOHA C COCEAHUX Ialno-
NAHHX HMOHOB, YTO MPUBOANT 1 00pA30BAHMAD ABYX pAAOM PACHOJIO-
AEHAHX ATOMOB IaJiollla. L OTOM MpPONECCEe HYJAOHOBCHNE OTYTANRI~
BapiUe ChaN OHCTPO CYAYT CBEACHH K HYID N WeXAaHWSH Bapam
H@ ycneer cpadorars. B padore /38 / npeitmmmﬁmﬂ, 4T0
AQEe npu OTCYTCTBAM OTTANRUBADLNUX BASKTPOCTATAYGCKHX CHI,

aneprud, BHAeifeuMAs BC BpEMdA MepPeXoja JWEKTPoHA K ABYKpAT-
HO NCpe3apAReRHOMy NOXOXUTEIBHOMY WOHY Iajouja, XOCTATOMHA
Jaa o0pasoBanid Naps BaKaHCHA - MERAOYseabinil arom ( ¢ npo-
XOReHueM NPOMEEYTOYHCN cTaznn cosjainfd UONCKYIH ranonza,
JoKain30BaHAol B anWoRHOl BakanCn: ). B BHIENPHBECHHHX pac-
Cysjennax He y4uTHBAJIACH BOSMORHOCTD BOCCTAHOBACHHA DOUETHH
BCNCACTRNG Ba3auMofclicrsun wemgy F - m H ~ nenvpamm,
mpn uX GOuBKOM pacnolosonnd. Cornacso zanmuu pador / 22970/



19,

MEENY BOSOYRASHHHMN COCTOAHUAME STHX NBEHTPOS HET NEPORpH-
BAfNA (I NOPTOMY STM LSHTPH HONRAH OHTH pasHeceH: MO Kpali-

HeH wepe HA HECHOHBKO NOCTOAHHHX pederxE. OPweTNM mﬁmm’ .
B kOTOpOll HAOIDAGHH TYHHEALIHC NEpPeXOAH MORLY STHMN HOHPPA~—
un ( 4°K ), uP0 BOBMONHO CBUZETEABETBYET O Gonee GUISKOM Pac~
NOIOEEHNN NEHTPOB OKPAcKu, B HAcTOAWEe Bpeus HET TOUHHX AAH-
HHX, NO3BOAADIMX CYANTH O TOM, KOTOPHI U3 MEXQUASNOB ZejexTo-
00pasoBaNNA ~ e/uHNMION Wil ZBOMHO! NORNBANAN - MUSCT HECTO

B ZelCTBUTCABHOCTI,

B mpocreilnen cayuae, [ =~ HeHTpH MOTYT OHTH COSHAHH
Opn ToMOM SUEKTPORHOMD “eXaH3MA / T2 [ ¢ NIGKTDOHH, COS=
JaBacuwe (QOTOMOHM3AmMeH NCHTPOR ADMKAGCUSHIWAN NN ADYTMX
IeHTPOB ORPACHY, JOEAAN3YDTICA Ha BARAHCRAX ¢ O0CpPA3OBAHNEM

F - uesrpon. Eme Goxee MHTEHCABHO, F =[eHTpH MOTYy? OHTH
coananu sxearomam / ">~17 ¢ way onruveckoil remepaiyen BaSK-
TpOHHO~AHposHEx nap ! Sy By P/ g o6aacen aHeprun Bo3-
Oyszamieroc csera hvy :=-2Eel ¢ IMEET MECTO CRAVUEOOUpA3HOE yBE-
angenue 20PCKTUBHOCTY CO37aHEA F = UGHTPOB NyTeM PasuMHO~
EGHNA BNCKTPORHNX BOSOyxzZemuil B KpucTaile /37 ( Eq=un-
AUManbHAT UNpuAa sanpemesHolfl s0HY ). llocaezHee uMeeT MECTO
vase npn ofAyueHMU SIGKTPORAMR ¢ deprumum 50-5 ,10%as/5Y/ .
5 pacorax / 81482 / gmo uoenenosano masomemme F ~genrpos
OKPACKN NpH OCGIYYeHNd KPUCTALNA DEHII'GHOBCKHEN Ayvamm ( KoM-
HarHas Teuneparypa ). [lonydesHue jandue MOKHO o0BACHHTE CYy-
HECTROBAHKEN ABYX MEXSHWSMOB o0pasopammd F -ueHTPOB npm
oGnyuennn. liepsan craausd - OuCTPas - 00pAB0BAHUE LCHTPOB
NpOUCXOZNT NP 38XBATEe SAGKTPOHOB BAKAHCHAMA, WMCIAMACH



B KpHCTARNG. Bropas crTAARA - HMeLJNeRHAA - OKDANHBAHNE OCYy=-
HEeCTBAASTCS ¢ WOCTOHANON CKOpOCTHED # OCYCAOBAGHO 38XBaTOM
SIOKTPOHOD Bamamcufun, resepapyeMHMn Bo Bpemsa oCAyYeHUH.
Bropan CTaANA OKpalABAHNR — MCANGHHAH — CHIBEO 3aBACUT OT
WIOTHOCTH AnCHORAIMI B RKpneramic.

dpe cragmm B AAKOIICHMN F -uenepor olnapyzasanees

----------------------------------

fla neppofi cragmu okpamusanus ( npu moMuarTHOM Toumeparype )
OCHOBHOM BKAQZ BHOCAT BlanmMojcicTBNEG DNESKTPOHHO-ZAHPOYHHX
nap ¢ ONMHOUYHLEM PAKAHCHSME ¥ CROMACHAAMA AeJEKTOB poweTH,
a ua BrTopoll cTagum - BX BaauuozelicTENe ¢ yvacTHRAMN BREANE-
Hoil pemeTru. CymecrhoBanme BTOpoM craguu coszauma [ -IHeHT-
pOB 0pR PeHepauu| sieKTPOHHO-AHPOUYHHX NAp /1737 B Oesaneao—

KAajioHHoM Kpucradule / 84y 85 /

[08BOIAET CAENATH SARINYeHue,
YTO NMEET HOCPC PeHEpallif BAKAHCHN W MERAOYSEABHOrO aToMa.
Wsusenenue auHelnuxX pasmepoB KpueTaAlia, HUEHIEE MECTO mpm
cosnamms  F - memrpoB, Ha nepmofl cTajUY OXPANNBARKA MANO,
a Ha BTOpoll craguu - BOANKO / 86 /. Hawion xpusoll maromie-
Eug  F - neswpos, Ha BTopoll cTazul OKpANMBAHAA COrMACYeTCA
¢ BeauunHoll, BuvucaeuHoll M3 NpeANOiCEEeANA, YT0 BO3HUEHOBE~
Hue xamaore [ - [eHTpa CONpOBORZAETCsH 06pas0BAHACHM AHA-
oHoll W waTuoHHol Baxancun ( uau Aaxe onHol anuoOBHOM BagaH-
cun ). OOpficHenue nolydeHHoll sasucuMOCTH CAeAyDHES: Ha mep-
Boll crajuy OKpamMBAHUA BAKAHCHN BOSHAKADT 13 MCTOYHNKOB,KO-
TOpHEe HE BHSHBAWT uusucHennll nuuelinyx passepoR KpucraLia.
JPuME UCTOYHEKAMM uOTYT CUTH AHMOHHHE BAKXAHCUN, CBASANHEE
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¢ OpAMEeCcAuN, 0T KOTOPHX OTHENACGHNE BAKAHCUN HE BH3HBaeT
3QMCTHOPO M3MCHOHNS DA3MEpOB Epucranna. B padorax /87,88/

c npaueHseHnen TeXHWK TPABICHNA NETANICE OOHAPYXETH nepe-
nolsanne IRCIORAnRU, MEMIMpOBaEHOe oGnyueHues, OaHAKO pe-
SYABTAT 0RA3aNSH J0BOIbHO HOORUAANHEM — CUCHOHBE fAMOK TpaB-
nennd He OCHAPYRMNOCH. JTOT PESyALTAT WHEST AOBONBHO NPOc=
T0€ O0BACHOHAS. [lCpenoAsaiue ANCNORAIE, HPONCXOAANEe B FHYy-
© Gt KpActArua HE MEHALT GECTd BAXOA AUCAOKAMIN “HA TOSePR~
HOCTN EpPUCYa/id. [102TOMYy XOTA BAaRAHCM:A Npu OOIAYYEHHH U pPOE-
AARTCH epenoN3anney AuIOKaljl, TOXHUKA TPABIGHAA HE NO3BO~
€T STOrC 3AMETHTH: NpH TPARJICHAR BHABIACTCH AU NOBEPX~

HOCTHAA KapTHHE.
OGpasopaHiie MERAOYSGABHHX (0HOB 0pU EKounarsofl resnepa-

Type o0LMHO OTBepraeTes Ha cJAcAywmyMx ocHopaBmax: 1. Jeden—
TH, BOSHAKANNNE B MEAOYHOIrANOUJHMX KPACTAIEX NpU TEMNepa—
TypHOM parsHoBeciu - zedesTu Tama loTen ( T.C. NAPH NOLORM~
TeABHLX ¥ OTPUUATC/ABHLX BAKAHCEMW ). 2. Donsuofl paiuyc @o~
HE rajapuie BEe NouBONAET oMy CMeCTUTHCH B MEeAjoysanc. Jen Ao-
BOAN HE coCTOATCABHH, [elicTrureasHo, PeHepalil BaxaHcHE nOpH
o0ayueHnA BPAXK Ju MORLHO yNOAOGHTH I'eHEpaIiil BaRaHCHN NpH
TCRRIYOCKOM DABHOBECUN, 4 MEXA0y3eNbHHII aToM ralonia MOEe?
o0pasoBaThsCH U Npn 4“15,, rorja anddysuoHHHE OpONECCH 3aTpyA-
HeHd ( 3aMopomeHH ). C 9TuMU BO3paxeHNfil COPAACYDTCA AaH-
HHE pasoTu /271 s DHeprun oGpasosanns F -uesrpa 3 xmopn-
Jie HaTpua Npm KounaTHol Teulleparype I,I...IEZIE 8B, I npum 4%
14,10% o2 pasmiuantes caado. [loaTouy npi 00SHX TEKNEpaTypax



AMENT MECTO AHANOPHYHHE NPOHEECH r'eHEepalil BaKaHCHU, T.C.
JAONECH CYmEeTBOBATh Mpollecc 0oOpasOBanlid BAKAHCAU N MEEZO0-
yOenhUuoro moHa npnm OoONyYeRH: EPNCTAALA KAk ApE HASKNX, TAK
I 0pd KOMHATENX TeMneparypax.

§ pacdorax / 83,30 / OTNOUANOCH, 4UTO OfNyueHue Kpucral-
aa OpoumAa Kaams DeHTreHoBCzMmN iyuawn mpu 4°K He oGasa-
TOABHO MPUBOAUT % ofpasopasnm F - o H - 1eHTpOB, X0~
A0S B HECKOABEO pas cumphee F-u H = 0oNOC n NpauMEepHO
Baulen ZABYRPATHAS WOHMSQOUA COMPOBUEABETCH O0pasoBailncu
cBoGozuoll audosHoll BakancHH. CBEAOBATENBHO, CO3JARAE AeHor—
T0B OpeHReas - OCHoBHON mponecc AedexToolpasoBaHuf Npn 00—
AyueHAN EPRCTAANA peHTreRoncrumm nydama mpm 4°K. lmrepec-
AEe pPesyibTATH NOAy4YeHH Mo ofpasoBafup o- 4 F =-noxoec B
TBCpAoy pactsope KBr -HCI npm TemnepaType RMAKOrO Eucao~
poza / 91/, Buxoa apuunccuenmus F - yenrpos ne sasmen?
0T HOHUCHTpAIUA OpoMUZa KAluf, & o = MONCCA CHIBHO 3aBd-
cuT or Hee. CaejoBaTeibio, NCCMOTPH HA Consiine KOHOSRTpAmMM
CBOCOAHMX AHUOHHHX Bagascud ( uHTCHCUBHAA O =Holoca ) o
GBOCOJHHX DIEKTPOHOB, [ — HEHTPH ne OOPAsSynTCH. J20 BHS-
BaHO TeM, YTO MEEAOYSenBHHH MOH XHopa ZelicPByeT KAK anTH~
OGHTD, €T0 BUERTPUYECKOc Nojie NPENATCTBYeT SaXBATy SHUOHRON
Barancuell cpo0oAHOrO JUEKTPOHA, AANe B TOM CAYyYae, GCIH HOH
yualeH 0T BARAHCHE NPUMEPUO [0 AECATA NOCTOAHHHX PEUETHN.
demloysenbiHe aToMy HMOryT 00pasesarheds TAKRE B NP CTOAKHO~
seman CI' m CI° /97, gy BpEMH CTOAKHOBEHUA o0pasyer—
cnl poadyxaeunan woaexyaa CI1°Cl™ , woropas paenazaeres ¢ Be=



nencuuen 3 ® - BHOPIUE, AOCTATOUAd: ARA ARQOySHH HEeRAOY3GAR~
HHX QTOMOB XJIOpa HA HECKONBKO NMOCTOAHHHX peueTxn,. lxTepec-
Has cxema JAefexroolpasonaHus COZepRATCH B padore /R ’
B xoropoil nccaenosaia OKpPANUBAGMOCTEH KDUCTANNO0B, I6rnpoBai-
HHX AuBaNenTHHuN Katuosamu, [peznosaraercsd, 4YT0 KaTHOHHHE
Baxaicnn, Bolejuge B KPUOTANA ¢ AUBAICHTHHUN KaTHORAMH,Hp:
oUaydenun penTTPEHOBCKAME AyYaMy 3aueNanTes AHHOHEHME BaKa#-
Hoft karnosaoll saxascmeil, saxBaTns ZUPKY MNpeBpPamaeTCA B aToM
PAUIOKAQ M BXOAMT B RAPWOHHYD Bakancun, odpasys X, ~MoueKy-
iy COBMECTHO € COCEAHEN HOHOM PamonZa ( OpEeHTAUME BIOAD
<I00 > ). Suepruily, Bujensenasn Npu saxsare AuUpKN, AOCTATOY-
Ha gaa aaddysunn asuonnofl paxancnm ( ofpasosaHHOl mocune cue-
meHus noHa rajlonga ), KOTOpas, NOKAAN30BAB AMNESKTPOH, OGpa—
ayer F -nesep. Boshukmme X, ~MONEKYNH HECTAGHIBHE,IpA
KOMHATHHX TeMDEpaTypax OHM npespanavres anéo B X, , anGo
B X, /93/ « lleroTopue naHine OPHOCUTENBHO ITUX HEHTPOB CO-
ZepzatTen B paforTe MO CNUH-BIACKTDOHHOMY pe3cHAHGY / %%/ .
Oruerum patoTy /951 s B KOTOpOil NmonydYeHH OYEHH YETHKNE pe-—
SyUBTATH [0 BIMAHAD NaweHCHNT MWIOTHOCTH Auciokaimil HA npo-
[eCCH OKpANMBAHNA KpPUCTANICB. BONpexu CAORABHEMYCA MHEHMD,
BBGZIeHue B kpmerami azucaokanail ( Aepopmanueil xpucranna ),
CYMCCTBEHHO BANACT HA HAKOMIGHWE [ —-UEHTPOB OKPAGRU Mpy
00AyYeHUN KPUCTANNA PEHPIOCHOBERUMK JydYamy NPA HASKAX TeMue-
parypax 49K, 370 pesyupTaT 3aCTABANCT HAC CACAATH 3AKANNE-
Bie, YTO MexaHmsm AederToobpazcBamna JeliTna, HApPAAY C NEXa~-
HEsMoM Bapiau, BCTyNAST B JelicThue EAK NP HASKUX, TAK U NpHA
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KOMHATHHX ToMneparypax. Mo-Bsaumony, passas 5HHOKTHBHOCTD
STHX MEXSHN3MOB NpH HUSRUX ¥ KOMHATHHX Temneparypax obyclon-
anBaeT uX pasauuusil Bxuaz] B /e(eEKTo0GpPA30BAHNS B LSAOUHO~
PalIouAifLEX KpRCTAINax.

Biuungne pearTopHOro obayvedus npn OOHYHHX ¥ HESEAX

TCMUCPATYPAX U NOCHSAyLUEro OTXUra HA cBolicTBa weaovdora-
JIONHHX KPHCTANA0B UCCISA0BAHO B padorax J./. AHxpoRaKa-
uBmn, H.I'. MNonaTosa 1 BX COTPYARMEOB / QS'IEEY. Peaynsra-
TH 9THX paGoT yRASHUBADNT, B YACTHOCT!, HA ClIbHOE BuMsHNE
J0KAABHNX namexeHnil zpueTaniuveckoll pemeTERM Ha ONTHYECKNE
cBoilcTsa HEHTPOB OKPACKA, C OAHOI CTOpOHH, M HA ONpeACIAD-
oyp polk, B DAAE CAYyYaeR, Apolecca paguanionHoifl remepammn
LUCHTPOBR OKPACKHM B M3MEHEHM: PUSHYECKUX N MEOXaHWYCCKUX
CcBOlicTE KpHCTANIOB, C APYyTol CTOpOiH.

OOayuenue KpUCTALNA B PEAKTOpE CAOXHEM o0pasoM Hame-
HAST BCE BWAH TBEPAOCTH U KOHIEHTPAIMD F -nearpos. lpu-
MEUATENBHO, YTO AO3HHE 3aBACHMOCTE BCEX BHZOB TBEpXOCTH
KpucTalia XNOpHAS EaiuA MMEnT BSKCTPeMANBHHC TOWUKU NpHMEPHO
npH OZHOM ¥ TOM XC SHAYCHMN RUTETPAABHONO NOTOKE HEHTPOHOB
( ~ 106 n/ow’ ). fipn oToll Penmumse mOTOEA CGUPOTABAGHNG
KpUCTALIA DASPYNEHAD NDOXONUT dYEepes MMHMMYM, & CONpOTHBIS—
nue naracraveckoll zedopuann BHXONUT HA HACHIEHHS / % f.
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Bansnigne onpacKu, cospasseocll ofiayucHueMm DEHPPEHOBCKE=
NI Iyyawl, HA uexaHmyecnue cuoiicTaa HEAOUHOrANONAUHX RpUC—
TALI0B UCCJASAOBANOCE B pasorax / 112-116 /| pyyg HAOIDEHO
yupoubenne spucTaina ( BOBpACTARNE HOAYAA YHPYPOCTH W yNGHB~
EeHNe BOYTPEHHSrD TPeEMsl ), KOTOpOoe HE LCUCSANC § NOCHe
ofecuBeunBaNAn RpECTALIA /114 / » MOBTOMY QBTOPH 52O yNpOU~
HEHNE HE CBASHBADT C BOBHNKHOBCRMeM [ —IlenTPOB OKpAGKH
d OOLHONHDT SSRPOTMCHACH” ZVNCAORAIME RATUCHHEN!" PARGHCARMN, - -

Cormacno ze paGore / 115/

« MARDOTBEDAOCTD HpucTaLla $To-
puZa ANTOR NpONOpUuCHAIBHA MicTROCTE [ —HcHTpoB. ABTOpH
pasozn / 7 /| sccaenonasuse rrepaoces spucramna propasa
IuTis, OONYYEHHO'O B PRAKTODE, CUMTANT, 4UTO BADYLEHAA RpPNC-
vaniugecxol! pelleTHn, CosjaBacrue OOMyucHMeM KpucTamia, Bifl-
0T HA ABRECHMC Aucaonamuil AsofAxos cOAydYCiNe BUSLBAcT CTA~
TUYCCHYD ONOKMPOBKY Auciokamull n ymeauuusaeT CONPOPUBICHHAES
ABHZ.HD Aucloxaiiile llocneaHee uomeT OHTD 3HAYNTCIBHHM, EOI—
A4 B HKpUCTaUle BOSHAKALT NapylcHufA peucTKHM OONGe KPYNHHS,
yeu eAMEMYENE Todewune Aefewts ( mamancun ). [loarouy, ecanm

B LpiCcTalile HOSHARAD? Tarue ACJEKTH, KAk F -NesTpu, T0
XapaKTepacTARL NPOYHOCTH NCAOWH OPANONRNLX HPUCTANJIOB HE JONR-
HE NSHEHATHC.

‘HTepnpeTaiup ONUTOB N0 BAXANNL HEHTPOE OKPACKA HA TBEp—
ZOCTH KpucTranla HeoOXoZiuoc MPOBOAMTE C yYETOM EMHETHEN R3—
uMeHOHNA KOHUEHTpamuu F -UEHTPOB OKpack:m U CTAMN OKpAUBBa-
HuA Kpuctanjia. o wieduw asropop pabor /96,97 / s TOUEA 3pe-
Hilfl, COPMACHO KOPOpPOL BO3HUKHOBGHHG F ~cHTpoB HE JONRHO

/ 118,119 /

BAUATH Ha NPOYHOCTH USNOYHOPANCAAHEX KPHCTEIIOB,
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omaGouna, OmuGoyuo m ofparnoc yTBepRACHNS / 120 / . HanGo-
nee npnemiemce oGbACHeHMEe HACHDAABEAXCA WaMeHoHMll B wexa-
HUM @CKAX XapaxkrepucTnkax womHo Aall®n , OPpRHUMasT BO BHAME~—
ume npouecc obGpasosamma [ -mentTpa /917, 3 RpUMCTAIIE Ba-—
KAHCHK HAXOAATCH B BAZe CKoliemnil, uacts Bakaxcuii oGBona-

KMBaET AUCAOKAIYD N 3AKpENIneT eé / 81,121 !. lipn oGpaso~
pasun F -neRTpoB npoucxoxuT paccacuHBamme cxonuenuii, pac-
cacBaeTes Takxe 001AKO BOKDYT AHCIOKAIMH - 3aKpemIemMe
Auciaoxanuii ocpameBaeT, MOHNEAETCH COMNpPOTHBICHWE ABRECHMD
AncioKammii, 9T0 1 NPUBOANT K pasyNpouHeHMD Kpucraaia. Ta-
KOE samiuvesne corxnacyercs ¢ padoTamn / 122, 125!. Eean
HC JUNTHBATH PASYNPOYECHAA KPUCTANAA ¢ YBOJNYEHNUEM KOHLCH-
rpamus [ -HeATpPoB, TO MOEKHO NPUATH K ONNCOYHHM 3aKIDYE-
HifiM, B ocoGeHHOCTH B oGiacTn ConBAMX %03, KOrZa ncruaHuii
uexanmieckull ajjexr F ~NEHTPOB NMOAABAAETCHS BOSHUKNCBEHN-
eM Apyrax pajiualMoHHHX HApymoHuil.

0 BosmOEHOCTH IeHepaljum AnCAORaIil Nnpn paguamuoRHON

BO3JelicTEAN HA NENOYHOraJOHAHHE KPACTAIJH BHCKAaSHBAANCH

pasuwe mpexmosomenun. 'masuan / 124 /

OTBEprail BO3SMOXHOCTH
ofpasosanus jgucaoxammli Bo ppema Wan B pesylibraTe pajuanm-
OHHOPQ BO3jclicTENA HA KpuceTalle Seliry u Keaep / 6/ noJaa=
raim, 470 HANPAKGHME BOKPYr EAMHA MOoEeT OCYCHOBATH NMOABIC—
HUE HOBHX AnCIORaNRile

Apjponnkauspin, [oiuros n I'ePnd AoKasamu, 4YT0 B mMEN0oU-
HOPAMONAHEX KpHCTALAAX NpR pajuaIioHHOM BO3ZellcTBIN reHe-

pupyores ancaoxamn / 100s 102, 103 /,
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10THOCTS AUCAORAmMl / 102,104 (12,1118 /o ommn: of-
pasod 3aB@CAT 0T WAPErpaAbHOrc NOPORS Hell¥poHoB. [Ipm cpas-
HeHull 9THX 3SaBUCuMOCTel ¢ KpuBUMN HAKOMAGHEH F-usnpn/ IO‘F
ofHapysuBaeTcA UHTEpecHAs CBA3b: B OAHOM N TOM X UHPEpBAlE
HETErPAIBHHX NOTOKOBR KOHLEHTPAIME KOMICKTNBHHX HapyueHuil n
TOUCUHHX HapywcHuuli peuePHN WCHHTHBANT PESKNE KOppeaAUpOBaR=
Hue usmexennsa (puc. I ). BoauooOpasuoe HapacTamme HHTEHCHD-

" Goces  F ~mOXOCH, MpH yeqUEHNs MNSErPANSHOTO NOTOKA Hel-

TPOHOB / 110 / s OUbHCHAETCA UBMEHGHHUEM CBASANHOCTH Baxancul,
HponeCcaME KOWAeHCAmMN BAKAHCHI n 3aXBATOM GABHNYHHMA BaRAH-
cufiun SACKTPOHOB.

DaanmogeficTene TOYCUHHX AC@ENTOB peUCTEN ¥ ZUCHORAmME
B o0AyyYeHHHX KPUCTANIAX BHOHBACT MOABIGHME NMKOB HA KpuBOfR
34BUCAMOCTE BHYTPEHHErO TPCHMA OF TEMREDRTYDH / 107 /| ya6-
ADfaeTed KOppelNAmaa B maueHeHNAX (QuaudecKnx csollcTs Kpmeran-
aa. Hanpamep, CANBNO WSMEHROTCH BeANYMHA 1OHHOM NpOBOAUMOC-
. [Ipun uaAHX NOTORAX HEHTYPOHOP HPOBOANMOCTH yueubmacTeHA
( sHeprufl aKTHBAIMN BO3pacTaeT ), 4 Npn COJIBEAX NOPOKAX -
BOspacTaer ( SHEpIAA AKTHBAIAN NAZACT ) /108,109/ _ goupnem
HHE DHEPIPUN AKTUBANMA I NPOBOAMMOCTH O0BACHAETCH GAOENPOB-
Kol n pasGiaoKHPOBKON HOocuTedel Toxa - Baxascnii - BciaeACTBUE
00pasoBanAfl EATPOR OKpacki, KIACTEPOB WIN BCAGJCTEHC Bsau~
mozeliereuaA nocurelell TOKa ¢ AuUCAOKALMAMA,.

BsaunmogeiicTsne ToueuHux AejexroB - [ -nenarpor ¢ peden-
TaMp Kpuctaminveckoil pemeTin ABNASTCHA NpUUMHONl NBMEHGHMA Ol—
TNUeCKNX cBolicte F -lueRTpa.
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PIC.1. 3apuchuocTs ko2ddpupenta ONTVUSCHOTO IOTNONOHRA
(I) w nnornoery aweporannil (2) xpweranzos Qropuia INTHSA,
O0GAYUOHHHX B pearTope, OT WATErpalsHOr'o norora neilrponos.
Aunponuxamsuan 5.0, AGpaupmsuay M.T. Axsreawann S.T.,
Juprramsuaw T.M.,lloxnros H.T. HIU.

[lo ocm aGemwec OTAOXEH WHTETPANBHUII NOTOK HEUTPOHOB,
no ocu opavear F - rosddvuwen? onTWYECKOro NOrJONLGHWA NPy
aawie soaad 300 HM ¥ OTHOCHTENBHAA NAOTHOCTE AWCIOKENM
D/D, ( D,- nzoTrocTs Awcaorsunii HOOGNYYEHHOrO KPWCTRINE).
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3 padove ¢ 125 /4a ocnosaunn uceaeroBamun oeousewu—
pauns F -uen?pos # POTONPOBOAHMOCTR CAONAHO 3AKITMOHAS
0 eyncCTBOBAHNE B KpHCTALINuecroll pemerne mozmmmanmn
F -neatpoB - "markmx" u "secrrux", pasanuabuuxcs N0 NX
YYBCTBUTEABHOCTH K (orooGecHBeUNBAHND. BnocneacTsan GuRO
BHCEA38HO NPEZANONOXOHNe / 126 / s UT0 TAKOE PASINYLE MOBCT

-
"""""""""""""""""""""""""""""""""

ae. F -neneps, ofpasosaBmnecs BOINSH RApymeHAll KPUCTAILIMA-
YecKoll pemeTxm, AOIXHH UMETH CBolicTBa, OTANYHHE OT cBolicTR

F -nesrpor, BOSHAKNEX P yuacPrRax "ujesasuoro® KpucTanna.
B pasore / 127 / ppopezems oucnounse pacuers BosuommMx ma-
uenennit mapamserpos [ —nomocu, 0GyCACBAGHHHX BAUAHAGM yi-
pyroro nodas Zuclogaini. JTA pacyeTH OCHOBHBAHTCH HA ANCHO-
KaIiOHHON MeXanusue resepamnum saxancall / 20421,128 / <AHROH-
nas paganchus, Hcnymendas CcTynenbRol jucnoxanmili, ocraeres
BONUSN ZUCAOKAMMR N 3aXBATHBACT BAOKTPOH, oOpasys F -nesep.
PemeTsa BOAUsH arHellnoro jpedexra uanpﬁ:aaa i NoaroMy SHEp-
ISl ONTUYCCKUX NEPEXOA0B B Takom [ -ieuwpe GyneT saBmCeTH
0T BEANYUHH YNPYroro nous Amncaoxammit. BupuCANKEHHN HOMNPEPHEB—
HO!l cpent Owia noaydcsa Qopuyna Aus ONCHEN CMEHSHWS CNeR-
TPAIBHOrO noloxenus F -noamocu, CormacHo SPMM OLEHKaM, NpH
paccToaHNaX MemNy F -mouTpom u Aucioxamueli, paBHHX 5 A u
50 3‘. OEAZAOMHE CMCHCHWA NMOJOCH ONTUYECKOIrD NOIMNIOWEHNS pap-
HH 04,2 u 0,02 9B, COOTBETCTBOHNO, U MOIYT OHTH JACIKO 00—
HAPYXEHH DKCNOPHUEHTAISH0, €GAN NAPOUANBHAR KOHICATPANMA
TaKnx "HanpARcHEEX" [ -NeATPOB ZOCTATONHO BeAMEa. Korza
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F -mgeatps pacnpeseisanTes no 0GHEMY DABHOMEDHO,NAPMANE~
naf KORNEGHYpamas [ -NEHTPOS, DACHONOXCHHEX B UMIAHADE ©
pazuycon S0 i. OXBATHBSHE 1i4CAOKAID, NPy NIOTHOCTH Auc—
Roxamit mmnl"z. HE OyZET NPEBOCXOZNTH OZHOrC mpoienTa M
USKMCHOHAE NAPEMETPOB HOJOCH NOraouesds He uoEeT GHIL ofHa-
pyEeHQ, [lpm HASKOTeMOepaTypHou OKpaNMBANAN, HAIpAMEp, 00—
NYyYeHNeM DPEeHTIEHOBCEMMU AYYAMA NpPHU TOMNEPATYPE ZNAKOrO re-
. Ny - ROPAS . MADHYS6A- GHACHIUEX DAKAHCKAL OF JAQIOKAIME BINIYGH-
KpuCcTainila SarpyAHeHa, KOHUEHTpammsa [ -NEHTPOE, PacCHONOREH-
HUX BHYTPR YNOMAHYTHX IMANKApPOB, OyAeT ropasjc Ooasue. B
97T0M CIYYAe MOXAO OXRWJATH DerucTpUpYeMMX naueHeHull napamer-
pos F -nomocu, ogsaxo HuKAEMX usueuenall oGHApYyXUYH HO yAa-
10CH / 26 ". CiezoBaTeibHO, STOT IKCNEPUMEHT / 26 /m oy A~
TO yRa3uBaeT Ha 0, YTO B IAUHApPAX ¢ pagnycom 50 i. 0XBa~-
THBADNNX ZAUCAORAIMN, HET NPEAMYNESCTBEHHOFO N0 CPABHEHUD C
Apyrami oCHACTAMN KpUCTAIIA HaKkamauBaHmnfd  F —lesTpoB. 970
MORHO OOBACHNTH, OCAN BaxaHguu O0pasynTCs NPSAMYNECTBEHHO
B3 BHHTOBHX Aucaoxammil. Eeam B Kpucranse npeoliajan® BUHTO~
BHE /[NCHOKAaNMN ¥ eonu Bsammozelicrsme F -HenTpa ¢ BUATOBOMH
Auclloganueil ocymecTBifAeTrcn HA DPACCTOHHAAX MOHBUKX, 4YOM B
cAy4yae KpaeBux Aucioxauuii, TO TOrAa NApUUANBHAR KOHUSHTpa~
masi  F -menTpos B6aman BAETOBUX Aucaoxamull Cyzer ropasao
MeHBle, 4YeM napiuansias gomnenrpamss F -neurpos mGaman
KpacRuX Anciaoxammii. MosTouy, B 5TOM CiIydYae, BpHR il MORHO
ORWAATH PEPHCTPAPYOMOr0 M3MCGHEHWS NApameTpoB [ - NONOCH.
lisseneHun napamerpos [ - nouocu He CYAYT HAGHOAGLHEH M
B T0M cIyYae , OCNM AHNORABA Bagancna JuddyHAUDYET OT No~
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pomusael ee AucHoRawas ( npu TeMmeparype owoxo 5°K ) Ha
paccroannd, npemocxoxmme 50 i.

Tenuopiie BCUHEEN MOPYT COOOMETE BAKAHCHI JHOPraD, A0~
erarTouyuyn Aus anddysnm npn 5%K ma paccrosHne, Gouasme 50 i
0T MGCTA BaPOXACHAA BAKAHOHNM ~ CTYHNOHBKH Aucaokaims. HaTe-
POCHO ONGHMTH IoKambiye Komumearpauum [ -mesrpos, lpu naor-
HocTN Auciorammil 1010“-2‘ 00B6H, SaRNHACHEN URARHADAMH
A0 OZHOIO NpoUeHTA 0T ofmero obnema. (NiegoBareibio, €CAN
MAKPOKORNEuTpanma [ -UEATPOB pasHa 1082, vo zomans-
Has KOHNSHTPAIWA BRYTPA TaKaX WAIMIAPoB Oymer pasna 10°Vow™@,
Haran u Guonyxoscruil /129 / 04 OCHOBANAN MCCHEJ0BaHU
SNCKTPONPOBOAHOCTY XNODWAS HATPUS NDMANW K BHBOAY, YTO Npu~—
MEPHO OZMH HPOLEHT BCEro O0HEMA KpUCTANIA COZEPEMT GONBUNi-
¢TBO Bakancuil 1 IOEANBHAA Komuesrpama uenrpos 102Vcu™3
BROJHE peaibHas BOAUYMHA /130 /

liccnenopanke nagonienns [ -HEHTPOB NO3BOANN0 HOAYYATH
HEKOTOPHE AAHHHE OTHOCHTEIBHO I'eHEpaMm F -UcHTPOB M ux
pacnpezielieBns Nno 006Ny Kpacramna / 131-134 / . Ha ocHosa=-
nUM onpejiellenus NApaucTPOB KpuBofl Haxomnenus [ -HeHTPOB
A pasnnyHHX HuTeHcuBHoCTEl o6hyvenms, OHNC CZENAHO 3AKID-
qenie, 4TO BAKAHCHER, IeHEepPHpOsanHEe BO Bpeus o0nyveums, JAo-
RANNSYDTCH B MAIHX OGHCMAX KPUCTAMIA # 9P0 KOHISHTpAIS
9TUX BaKuHCH{ U XOHUGHTpais Baxasouil, pacnpezeleuHHX H30-
THONHO HO 00BEMY KpucTamlia, O4UOr0 NODAKEA.

fconejonanne HAKOMICHUA LCHTPOB OKpacHEM nox BosgelicT-
BiIGM DPOHTI'GHOBCHHUX AyYell 1 NyYEa NPOTOHOB /135-136/ noxa-
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3a/10, UTO ROHNEHPpansa Ae(eKTOR B TPOKE MPOTOHA BHUE, WeM
B TpOKe pPeHTreKOBCKOro EKBax?a, /i OOABUAHCEBEA HEJAOYHOra—
ROMAHHX KPACTAIIOB KOHUEHTPAIMA F ~HeHTPOS B TPOKE Npo~
TOHA COCTABAACT n, = 5.00%%u™, uro, nyxuo moua-
rars, TAKEe HE ABIAGTCH BOPXHUM NpeeaoM NORANBHHX ROHIGH-

Tpanuil paARAMOHNNE MGQPEETOB B EpHCTALINYECKO!l pemeTEe.
SamoyeHne 0 BOSHUKUOBCHNY B OEPANCHAHX MENOYHOraI0-

& & & &
......................

aa F -uexepos czemanc 3 padore /157 / » B EOTOpOH me=
clezoBasach mapusa amumn JiP nopuomenms EKpucTaMna (Topuza
ngTag, oGAyYeHHO'0 B DEARTOpe. [aliwfcHa HHTepecHas Koppe-
asuaa memiy mupmHofi amEmm O0P u gRomunesTpammell F -memTpos
- 000 PENNUMHE NBMEHFADTCH CMMOATHO C BOSpacTAHHEM UATEI'DANL-
HOPO NOTORe ueHTPOHOB U 9T0 M3MCHOHHE HOCUT cloxHull XapaK-
rep ( pnc. 2 ).

Aauenenue mipnad ansmn I[P ¢ BOSpACTAHHEM WHTCIDANBHO-
0 NoToka HeliTpoBEOB CBAB3AHO © n@mnnennal B KpucTAMIEG ABO-
AKO pacnpejeNCHHMX N0 OGBEMy Kpucranna [ -ueTpoB: pacnpe-
JCJOHHHX HODARHOMEPHO I PACHPEZCAGHHHX ANCNEPCHO, KOTOPHE
n ofycunoBiNBADT nosABicHEMe B cnexrpe JIP "csomx" nmmmil - ys-
goif 1 muporoff AmMHMK, COOTBETCTBCHHO / 157-140 / HaGangen=-
Hafd CIORHAA SABHCHMOCTS uMpnul aAxpmm I[P 0T UHTErpAIBHOrO
NnoPoRa HeifiTPOHOB ABUACTCH CJAGACTBHCH H3MEGHEHWS BENSJA Kam-
Aot orxcasoll ammun B oupnay cocrasdoll ammmu SHP: ¢ ymexu-
QonneM BRIANS WAPOKOH NMEAN uuMpuHa cocTaBiofl ImAun Bospac-
Taer U Ha000pOT - C YBEJAUYGHMEM BRISZA yaRoll Jmaun aupueEa
cocrasnoll amuun JIP ywensmaercd. [lpn cpaBneHMN 3aBHCHAMOCTN
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PliC.2. Jasncvuocts roaddinivesTa ONTHYECEOTr0 NOrJICECEHNRA
K » wuppun avewy NP A H gpwerannos dropwas awres, o0my-
YeHHHX 5 DOBNTOpE, 0T WHPErPANBNOrO NOTOKA HENTPOHOSB.
Mmoprzxwasuiy l.1.,KaseGernesuaw T.J.,lomeros H.T.,CoGones~
crefi C.B. ;IS?K.

lo ocy adcumec oTNOReH WHTerpaabmuii noTor nelTpoHos,
No OCE OpANHAT - KO3QUUWEHT ONTHYSCHOI'0 NOrJIoHeHns npw

Aapne somnw 300 Hu w pppwHa Juapw SNP B opcTeAaX.



mepnos auemn JMP ( puce 2 ) C SABMGEMOCTLD NIOTHOCTH Ruo-
noxamufl oT mETerpansHoro noroxa nelirponcs ( puc. I ) of-
HApYRUBACTOM, YP0 MAKCAUYM BHpRHN Junmw JUP commazaeT ¢ mm-
HAMYMOM MIOPHOCTH ANCIOKAImH, JTO MOGBONRAO aBropas pado-
m/ Iﬁ/mnuemeenp&munmm OTHOCHTOIBHO
NpEuue navenenus muouan JuaAne P, C yseaunvenneM IIOTHOCTH
ANCIORRINA Bo3PAOTACY NOMIGNTJGINS CIRSXODAGHGUONONIME =
| -FJ-ﬁén::ﬁn%‘-' mmmmom ndpaaymn otnago us F -men—
TpoB,. [loo®ouy, ¢ yBenmucHuEM NOTORKA HellTpOHOB, ROPAA BO3PAG—-
mmmumllml.mm
yorofl mumny SIP u ee BRASA B HACANZASNYD MUPHHY JWiHAM.
06paso-aHu¢ KIaCTepoB [ =leHTPOS B yUACTKAX RpUCTal-
I8 ¢ CHNBHO NOBHmERHOH Joremsnofl wounesrpaimefl F -mearpos
HyRHO CUNTATH DECNOPHMEHTAABHO JORasannum jagrom. OnHamo,
K HacToAmeMy Bpeueny AeTanbilad CTPYKTypa Riacrepa HomsBecT-
HA - O0TCYTCTBYRT AAHHHE 0 DAsMEpax casoro miacrTepa u cpej-
HUX PACCTOSHUAX MORAY UOATDAMN B KIacTepe x),

Coraagiio pesyinraran.oTUCYCHHHN Buue pacoT AHJPOHHKE~
HBAJN 1 HonuToBa # UX COTPYAHMKOB, OOAYYCHHE NOIOYHOIANO-
HANEX KPHCTANAO0B B PGAKTOPS BHSHBACT KOPPEANPOBAHNOE N3NE-
Henue neaoro paga cpolicTs, OUYCAOBAGHHOMO BOSMIRHOBOHMCH

x) Boas) ( Hryrrape, OPI' ) B CBOGM AOKIAC, NPOYNTANHOM
Ha olmejusudccKoM ceumnape Huernryra Qusnza AH ICCP
(26 anpeas 1966 roaa ), COoGHEA 0 peayApParTax M0 HCCIC~
JZopanub cnerrpos JIP OKPANGHHHX NENOUHOIAIONIHEX KpAC-
Ta/IoB, NpoBOAuMHX B liTyrrapre. JZan0ch Halonoeh YoRyD
IuHnD B crnexrpe JiP, o0ycnOBICHHYD BOSHURHOBSHNGH B Kpuc-—

TaIne XIOPHAA KAMNA KIACTepOB  F -NenTpos. B Hacrommee
BpeMi NCCASYETCA CTPYKTYDA KISCTPepa.



33.

B EpACTaANe ejuHMvHHX Je)eKTOoB pelleTHN, HX BaauuogelcyBE-
€M, BHNAZCHNOM - RKOHAcHcauuell KoalekPuBAuX Aederros ( Auc-
IOKanAn) M3 B3ANMOACHCTBYOUMX EANAVYHHX Ae(eKTOB U B3aNMO~
AclicTBReM eMANYHEX JOQEGKTOB C KOANCRTHBHHMA AejeHTaME pe-
metEn. [09TOMy HYRHO OXU4ATH, YTO O0NYyYEHNE KPUCTAILIOB B

peaxkTope CHAmeTes Ha ONTUYECKUS Nepexois B NOKANBHHX eH-
Tpax, BCASACTBHG BaauMoZelicTBuil mMeRAYy CANSKOPACHOAOROHEH-

_________________

PYUSHUAMI KPHCTANLINYECKO! pelNeTHA.



Fraasa I

TEXHAKA ! METOMMEA SKCHEPHMEHTA

lccasnyeuue oOpasii HEAOYHOPANONAHHX KPACTAIIOB O~
a6 BHpameHH HAaMM [0S pacmiasa 0o seroxy HKupomyioca M3 ma~
repuana mapxs " XY " n " O ", llcmapuenne cocTABAAN EPHC-
Tanl (peopuna nnPnd, KoTOopHM OHN moAyuYeH OT 3ABOZA - HO-
craBuuga # OHA BupameH Taxme No meroxy Kupomyioca.

Bupamensue MOHOKPUCTANIN, DOCHe HOAAGHHOPO OXAANES-
Huf 0 Komuaruoll Teuneparyps ( TomuepaTypa NOHANRALACH AC
xouHaTHoli 8a I15~18 gacos ) packaluBaiInch HA GHOKN pasMepa-
i I8 X 9 x 30 + 50 m® n ormurasucs B uydemssoll neunm Zam-
TeAsHOe Bpemi ( OF ABYX = TPeX CYTOK A0 coaHOfl mejgeau ).
llocae oTEMra KPUCTAIH HEAJEHHEO OXNAXAAANCD A0 RoMHATHOI
Teuneparyps ( B TEYEHUE CYTOK ).

UromeHnue GIOKN KpUCTALIOB pPacRaluBesuch HA NAACTHHIW
roauuaoll 0,5 = 1,5 My, saBopaunBaxuch NO TPU UTYREN B uep-
HyO Oymary, u Hadop us PaxiuxX NAKETOB ¢ KoauuecTsoM olpas-
noe 5 - 10 nr. saxnafuBaics B TOHKOCTeHAN! amouMaHueBHll Kom
Tefiiep. BuecTe ¢ ofpasnami B HEROTOpHE HoHTellHepu noMemga-~
JCH OANH-/BAa KOOSNBTOBHX MOHMTOpA, UCHOABIyCMHX AJf MNOCIe

Ayonero omnpejiclieEus NATErpalbHOr0 HOTOEKA HeliTpoHOB / 141/
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OGpasnu o0nyualncs B HECKOABKAX (QUECHDOBAHAHX TOURAX
peaxropa HPT-2000, OCGayuessue mpd xoumHaTHol Temneparype mopo-
BOANAOCHE B BEPTURAABAON kasane i 5, N0 BOJMORHOGTH B UASH~
THUNHX YCIOBAAXS AANHA MOZBEca, HA KOTOpOM KoHTelinep omyc-
RaJCA B Kahal peaxropa, Ouna passa 6710 MM, uomHOCTH: anna-
para npu ofayuennd Bujepzusanacs Aa yposse 1000 kse. JAas
nexapdenns pasdpoca 2 salope 2axansofl Beliyund AETCIpalb~

........
--------------------
--------------

o0paJdlai) OMyCRaJCA B AKTHBAYD SOHY peaxTopa IAWb NOCIC BH-
X0/ia anIapara Ha SaA8HHYD HONHOCTS.

lln3KoTEeMNCPATYPHOe 00AyUeH e MPOBORANOCH B IOPH3OHTANL-
HOM ii DOPTUHKAJIBHOM EPHOCKONNUGCHKNX KAuANAX. B HA@UX onuyax
reuneparyps oSayvenus Owma 120° u I55°K, coormeTersenno,

OGnyue:upe rauua — Iyvyamn OCymeCTBIAROCH B nHguil-ramnc—
/ 142 / s HOGBOAADMEM NPOBOANTE OGAyYcHHE
npan KOMHATHO! TemnepaType C MONHOCTHD XO03H 8.10° p/u npu
uaKcuNanbick anepran rammsa~-iayuelt 2,1 las.

YacTs 00pasios ofnyYanacs Ha DPEHTrEHOBCKO!l yCTanOBHe
P¥TI-200, ¢ Tpytroit 8Bl (A) - 200 B pexame 65 kB, 10 ma npa
paccTOAHNM OF ORHA TpyOkm Zo oGpasunom I0 ou.

O0nyuycHHWE B peakrope olpasms cOiefars aasefeHHEoll pa—
AUMOAKTABHCCTHY, NPCBHUADNGH HOpUN NPCASNbHO-AONYCTHMHX yPOB-
Hell aKTmBHOCTH, NOSTOMY KodTeiliep ¢ ofpasnamu nocac 0GAyYe=-
Hufl neperpysasici B3 Kasanza B CyXyp cOOpKY peaxropa, Pie o
Buzcpsnsaici Opl KOMHATHOH Touneparype ONnpeleleHHOC Bpeus,
HeoOXoAuMOe AAf CNAAeHNR HABEJCHHON AKTHBHOCTU JO AONyCTH-

BOM Iamme-HOHTYpe
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uMoro yposas. B saBucamocTn 0T HETErpaibHOre NOTOKA Hell-
TPOHOB Mpu 00AyYeHMM, Bpeusd BHAEPEKA B CYXuxX edopiax pe—
aKTOopa Koudelamoch OF oxHoll Hefedm A0 oAHOrO ueciAna. Jnmws
nogie cnajgcr: f HaBeACHHOR AKTHBHOCTM A0 AONYyCTHMOPO ypPOB—
A oOpasudl TPAHCNDPTUPOBAAUCE C PEAKTOpa B 1aGopaTopnib.

B matoparopus anomaunesuil xonrellnep pasrpyszancs. 00—

--------

,,,,,,,,,,,
___________

-----------

KM, KOTOpHE XpaHWINCh B SaKPHTOM BIjle NpM KomHarTHoll Temne-—
parype. OGpasis BHHMMANUCEH 13 KOPOOOK U NAKETOB YcpHOHU Oy-
MaIM AUl nepel HAYAILOM DKCNEPIMEHTOB § NEPERIAAHBANNCEH B
nauepuTenbuue npuGopH TOANBKO B BaremHenHoll xKomHare.
ilsmepenne ONTUYECKOroc MOPAOMEHAS ¥ TEPUOBHCBEYMBAHUA
0GIy4YeHHHX 00pasnos NpoBOAWNAOCH HA cuaﬂrpumgtuuﬂtpa Co - 4 v
CO CHCUMANBHHME NPACTABKAME - KPHCCTATAMH W HA YCTAHOBKE,

sanncHBapme!! KPUBYD TEpPMOBHCBEUMBAHAA HA KNHOIIGHKY.

[ipa mecaegoBannn TepHMOBHCBEYNBAHNA HEOGXOAMMO ONpeie—
IATHh MHTEHCUBHOCTH CBEYCHWA 00pasiad KaKk (YHKIMD Temnepary-—
pa. OOH4YHO, Goace yAOOHONI A8 TEXHUYEGCHOrO OCYINECTBACHAN
ABIACTCHA NapaMeTprnyecKad 3anuch Kpueoll TepMOBHCBEUWBA -
g /143145 /e OAHOBpPCMEHHAA 3aNUCH MHTEHCUBHOCTH CBEYe-
HAA 1 TeuneparypH olpasua, KaKk QydHxunn BpemeHus Jua sanucu

KpnBoll TepmoBuCBeunBanuA HaMu Owjia paspaGoTaHa ycTaHOBKa,



sanncuHpapmas Ha KUHO-{UICHKY KpUBYD TOPMOBHCBEUNBAHUA B na-
paMeTpiuuecKoM BHAS.

Jas cralhabHoll samuei KpuBoli TePMOBHCBEUABAHNA NCNONAB-
30BANOCH yCHACHHE NO MEPSMERHOMy HANPAXCHAD BHXOXHHX CHI-
HENOB AATUNKOB TeMneparyps ( Tepsonapa meAb-XOHCTARTAH )

A uATeHCUBHOCTH cBedenus ( QOTOSACKTPOHHHI YMHORNTEND ).
PoTOdACKTPORNEE yuuoRaTenm ( 03Y ) oGnagap? Ooxbunms

..........
...........................

pOBATH MAINE CEETOBNE MOTOEU mopanka 1071° - 10713 mu, gu-
XOHHE CHPHAAN YMHORWTONA CAAOH A RONNAH OHTH YCHAGHH X0
BEJMUAH, HeOOXOoMMHX Aaf paldoTs pEeruecTpapyomero npnGopa.
licnoassopanue AAA aTUX neaell ycmaunrerell nocTofHAOro TOKa
HOXGIATEAB0 ~ BOSHMEA®T PAY TpyAHOCTE!l: CUAbLHOE BINAHNE
QuyrTyanus TemHOBOPO TOKa (OTOSNEKTPOHHOrO yMHORATENA HA
BEXOZHOd cursan, gpefi) Hyaa ¥ TDYAHOCTH SKCNACATAIOHHOIO
xapaxrepa. UT aTHX HOAOCTATKOB CBOCOAHH NB0MpaATCABHHE yCH=-
JuTeln nepeMenHoro HanpaxeHMHA, KoTopue, ofaazas yoxoil noao—-
coll mponycranus, NOSBOAADT CHABHO CHASHTH BIMAHAE (QUDETya-
Iy TeMHOBOIO TOKA yMHORNTeAs HA BHXoZHoN cmrman. Hampmsep,
npn roaddunuenTe yeuaeHus QOTOSASKTPOHHOrC yMHomuredda M =
=105 i TEeMHOBOM TOKE 10'93., OrpasEnyeHne NOA0CH NPONYCRAHNA
u30upaTeAbHOro yCRANTEHR 4O 2 I CHAEACT (MDKTyamuD TCMHO-
BOPO TOKA 0 I.S.Iﬂ'n a /146 / . Ho ans npumenenus ysgonoaoo-
HHX yemanrexell HeoGXoZumo npeotpasosarh MOCTOARHHI mo monsp-
HOCTH BHXOAHON curuas ¢o¥ » nepeueHHHile M paspadoTann HO-
Buil MeToy mpeofpasoBanud, NPUHINNMAIBHO OTANYHHE OF OOHWHO



HCNOAL3YyEMHX METOHOB f1‘7'1*°’. Hosmil meTos sarunYaerTCH
B MOAYAALMA IUIOTHOCTH ODHAGKTPOHHOrO Toxka B @O3¥, mpnm moMO—
A HepPeMeHHOro 3ASKTPHYCCHKOrD NOAA / 149 /. Ecan na mno-
TOK SidekTponos B $9Y BosjclierBoBaTh NepedMeHHuUM BIEKTPU-
YecKuM monem, TO ero WIoTHOCTH OyAe? NpouMoAyaupoBaHa Mo
3aKony 18MEHeHNS NOJNA, KOTOPHI COSAACT HA AHOAHOM CONpO~-

& -
----------------------------------

BRIVYECHAS QOTOAECKTPOHHOrO yunomurens 00¥ - I9 c uopyas-
meil 3AEKTPOHHOro MyYEa NOKAsaHd HA puc. 3. Kax BAgHO M3
puce 3 oTaAnune 0T OOHYHHX CXOM BKIDUCHHA SaKADNAETCH B NO-
Zade Ha pnafparsy PoTOSAGKTPOHHOrO yMHORNTEAR MNopPEMEHIIOrO,
MOAYANpYDUEre HANpAXeHWA ¢ redcparopa dl-10. [uas yuensme—
HiA HABOZOK C Amafparus HA COCEZHMEe SMUTTEpH, YeTHpe Oum-
mallumx x auapparde suMuTTEpa pasBAsAHH HA SEMID GMROCTMN
C = 0,1 und.

PaccuoTpuu pacotry (OTODAEKTPOHHOrO YMHORATEAA nApn Ta=-
KOM BEANNGHHM. B npocrpaucTse (OoTOKaTOA - Auajparma Ha no-
TOK SMACKTPOHOB AGHCTBYWT NEPEMEHHOE H MOCTOAHHOE BIACKTPH—
yecrue noag E,, #n E, . B Te MOMEHTH BpeMeH:, KOrZa
Ey, = 0, SHEETPOHN YCROPADTCH MOCTOAHHHM nones E, mu,
npoiiga auajparsy, yuMHOEBWTCH oCHYHHM 0GpasoM. B OCcTANBHHE
MOMOHTH BPEMERN OHM JONONHATCABHO YCKOPANTCHA WIN 3AMOANA-
pwred noxem E,, . [o2ToMy WICTHOCTH BJNEKTPOHAOrO NOTOKA
MEHAETCA N0 SAKOHY u3MeHeHus nepemenHoro moags E,, .

Ha pmc. 4 noxasasa NoAyvYeHHAA DKCNEPUMENTAIBHO 3aBH-

CUMOCTH BHXOAHOTO CHI'HAXa (JOTODNEKTPOHHOPO YMHOEATEAR OF



y 0005008

---------- ' ' am 1 aom o i
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PIC.3. TipuaunnsansHof cxema sripuenna 0IV-I9 ¢ woxyns-
nweil mroTHOCT? SNOKTPOHHOTO IYyYKa P NPUHIWIVANBHAR CXeua
ganana 997,

Ha wepTexe NORASQHHE NopBHe ¥ nocuexuwe racuaum 0.
Jeauma J; - 6C2C.
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BOAMYMHE NEPEMOHHOrO HANpAXeHmA kA Aunafparme, Npm TPExX pas-
INYHLEX OCBemeHRocTAX Qoroxarona. Kak 3T0 BHUAHO B8 puc. &4,
BHXOZHON CHPHAJ pacTeT C YBeIMYeHueM MOAYIUPYyLHOro HANpPS—
memma U,, n, AOCTArEYS MaKcuMyma, HaUUHAGT CHAZATH, Ta=-
Kol xox wkpuBoll Bmonpe nouaTeHns moka E,.. < E, , yoeauwenne
E,. ycnaupaer d0pexKT TOPMCREHMS U yCHOPEHNs OAUHAKOBEM 00—
pasou. llocae goeruxenns L, = E, mansaelimull pocr E,, npnzse-
AT i TOMy, YO0 3 TeUeHHe HeKOTODOTO BPCMEHH SIERTPOHH HO-
ofle ne OyAYyT AOoCTHraThE AZuadparudy ¥ CUrHAN Ha& BHXOZe (oTOo-
QUCGKTPOHHOPD YMHOXUTENS NCHASHECH.

Taxum o0pasou, Npn NOCTOSHHOH OCBEWEHHOCTH (OTOKATO~
A8, suxoxuoil curuan (OTOSACETPOHHOPO yMHOENTEAR 3&BICHT OT
BOJLYNAE NepeMenaHoro sanpaxenas ma amadparme: mpu E,, < E,
cursan Ha BHXO/E pacTeT C yBeaudenmem E ., H, AOCTAPHYS
sHaueung E,, = E, , daunHaer yMeHBUATHCH, BCNEACTBUC uC—
RAXcHUA BHXOAHOrO cnrHana. lawas 3aBUCHMOCTH BHXOZHOI'O CHI-
Haua OF MNePCMEHHOre MOAYANDYDIECPO HANpAEEeHASA COBOAZAET CO
cTaTnuecKol! moAyAAIMOHNOl XapanrTepucTHROll dNeKTpOHHON nAM-—
Vi3] / 150 / . Hampsgcune MOZFAAMMM BHONPANOCh U8 YCHOBMAA
Ewm < B, n pasaaiocs 30 B,

Onucannuil seroy npeoGpasoBaHNd NOCTOMHHHX BHXOZHHEX
CLIEAA0B (OTODACKTPOHHOPO YMHOXATENs B NEpPeMEGHHHE Ke Tpe-
OyeT MOAYAAIpAM CBETOBOrO MOTOKA U TeXHAMECEK: IerKo ocymecT-
B, OjHAKC, B HACTOANEE BPEMA HEBCBMOXEHO HPUMGHHTE MOTO-
AUKY MOLYAAWAN NJIOPHOCTH SACKTPOHOB K 03¥, HO MMeDmUM Zua-—
Qparus man CNenuanbHOr0 MOAYINpyLuero suarTrepa. [loaromy,



3%.

PliiC.4 . Jasnennoc?s Buxoanoro cwruana ®0¥-1%9 oT Bean-
UPHH MOAYAMpYDUEro Hanpamesus U, Npy Tpex pasimumEx oc-
penennocTAX Pororaroza Iy < 12 = 13.
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B sansHelinen samn OHl TaKse ACMOARSOBAH MOTON HEXaHWvYEC-
KOro npeofpasoBanuf NOCTOSHHOPO BHXOAHOrO cursara 03y B
mepeMennull, KOTOpHI womeT GHTH NpuMeHed K InOuM Tunau 09¥.
Mexanuueckull npeoGpasoparens ( peie Pli-4 ), BEmwYenAM
B COTOuUHyn Lems nepeoli Jauns ycUAATeALHOrO kaHana 0¥ ,npe-
oCpasyer BuxozHoli curaan 03Y B NPAMOYPONBHHE NMIYIBCH. 06—
MOTHE npeofpasoBaTeds mMUTACPCH OF sByworo reaepavopa II' -
I PRI 7 Tt s igredrec s

JeraHoBka Aua samucy Kpusol rapunmummu/ 151 /
COCTOMT B3 ABYX KAUAloB, CCYUCCTBAMDIME yOUIGHUE U NOGHEe~
Ayouyn samuck Ha wiclpoBor ocummiorpaje H-I0 BuUXOAHHX onr-
HaioB (OTOSAEKIPOHHOrC yusommTclad @ AnjdepenumansHoll rep—
HONApH.

B gawios Kasajse NPAMEHASTCH yCAleHHEe N0 NEPEeMeHHOMY
sanpaxennw. [peobpasoBanie BUXOAHONO CllHANA NMOCTOSHAOHN
NOJAAPHOCTA B NePeMeiHWl B Kasane TepMONApH TAKNE OCYUECT-
BIfAETCH MexaHmyecKuM npepusavesesm ( Pli-4 ), oGuorza ROTO-
poro nuraerci of BTOPOre 3ByKOBOro reneparopa 3I-I0(410 rn).
(punommuanbiye CXeul 000UX KAHANOB NpUBSAeHH HA puc. 3 m 5.
Canuaeunil ¢ Buxoga $3Y nepemeniuil cursal yCHANBAETCH J3KO-
monocuum youzurenes (I, - JQ, ) 1 saveu, nocie JCTERTH-
posatuf (- X, ) i yOmIGHMR N0 PoKY (-3, ), noAG-
ercd #a nepsuli muelld ( MOB - 2 Tun ¥ ) ocmmunorpaja. Cur-
Hall ¢ Audjepeunuansyoli Tepuonapy MeAb - KOHCTAHTAH YOWId-
BAaeTCA aUAJOrNYHO 4 MojaeTed Ha Bropoli wiefld ( MOB - 2,
an ¥ ). AMDANTYAHNC XapakTepPHCTHKN KaHanoB auHeltaw pus



40a.

----------------------------------------

GHEC  +2706

S

PiC.5. [puanpnpaibHas CXeNMa KaHanu TepMonapH.
leapress Jl; COCTOWT W3 OAWHRAALATY CONpOTHBIEHMH mO

51 xom., FonpeucaTop B uenw dxpanuoi cernw I, - 0425 uxd.
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SHAYGHUE BXOJHHX CHI'HAJOB B uuzepsane O — 8 us n O - 4ms,
COOTBETCTEOHHO, & OTHOHEHNE BHXOXHOrO TOEA KO BXOXHOMY
HANpPSINS AU DABHOS lan/ Ve = 14 a3 8 1.,/ V.=
= 3,5 a/s.

GOTOBNCKTPOHHNY yMHOANTEND NNTAGTCH 0T JIAMNOBOrO CTa-
Ouansazopa ( BBC~I mam "Opex" ), coepnsesHOro nocnezoBa~
TeILA0 ¢ oyxumu Cazapesmm BAC - 80 ma 500 B. Kamain rep-
HONApH -1¥ HOTONMERTPOHNOTD “yMAOKATEAT MuPAsred Ddshiénbio
07 JaMpEoBHX cradmamsaropos Tuma "200" /152 / « OCupii Bax
JCTOHOBEN DPUBEZAEH HA PHC. 6.

Mlepen navasom nsuepenali ycTanoBKy BIIDYADE U Nporpesa—
or B veuenne 5 = IS5 wmu. u mpu momoun zexuvexsell Ay , Ao
Ay ( pmos 3 1 5 ) u uaseHEcHns CROPOCTH DAsSBePTRN OCHANNO-
rpaja ycrasaBanBapT sejacuuil wacuTald sanucu. Hocaexyemsii
ofpasel] NosMenant B cBetoHenponnnacuyn zamepy (I) (puc.6 )
nepes QOTOKATOAOM (QOTORAEKTPOHHEOrO yuuomureas ( 2 ), HA
HArpopanuyves NOBEPXHOCTS uajcHBROU duexrTpomeun ( 5 ) ®
npu MOMOmMA ABuMEA aproTpancgopuaropa JATP-I, yorasasnusa-
0T AOOGXOAUMYY CKOPOCTE HArpeBa Nevn. JareM BRIDYADT NeY~
Ky B pasBepTRy ocOouaiorpaja un cieidaT sa mﬁuu sanucH Kpu-
Boli repuosucseunsanud ( TB ) ma srpane ocimaaorpaja. Ha
RAHO~IIGHKY OAHOBPEMCHHO 3aMMCHBANTCH ABe (YAROUM: 3aBUCH-
MOCTE Teumeparypus oGpasna or Bpemenn { =1(T ) m sasucu=
MOCTH HHTEHCHBHOCTHA cBedenus ofpasua or spewenn [ =] (<T).

OcioBHaA NOrpeuHOCTH NP 3anucHn KpuBoili TepuMoBHCHEUH-—
Banusa onpegexanercs Apefbom myus ofouxX KaHAIOB, HE NPEBH-—
Dapmus TOANMHE CBETOBOI AOpPORKN Ha NUEHKEe, YTO BAOCHT NO~



PHC«6. JCTAHOBKA A 3aNVCH KpuBOl TepPMOBHCBOUNBLHNA.
~ CHOTOHENpOHNIAeMAs KoMepa co craTOl nepegmell cTeHKol;
) = (OTORGTOHH 90Y-19 m 0DV-I83 5 - narpenopiiag NOBEPXHOCTE
alexTponeyn.
CHUMOE cXeneH B paGoueM noromenmy 00)-19, (QoTORATOX
JJ=-]8€ OoTORDWHYT BNpaBo. B padouem noxomenwy $S5Y-I8 (oro-—
EaTO} yCTanaBIVWBEETCH HANPOTHE HATDEBanuelCA NoBepXHOCTR
DNEKTPONEYV ¥ AAA NpeAoTspameurs Herpesa (OTONATORE NOUKE
ONyClHE8TCHA BHUS.
Caanp KeMepH paswemend (cZeBa HANPABO): YCHAPTEND KA=
nanos $9Y p repuonapd, 3ByKOBHE reneparopi 3I=I0 n maelljo-

suii ocrmanorpad HeI10.



rPONHOCTS OKONO 2 e
Onucann@ll ueToi perumcrpanmy NO3BONACT 3AMUCHBATE Kpu-

ByD TepMOBHCBEUMBAHAE R NapamseTpriccKoM Bufe, Be Tpelyer
CHOLMANBHEX NEXAHAYSCKAX DASBEPTOK, CAGAAIMX 58 HArpeBOM
ofpasna, REOOXOoANMUX NpH HOmocpeAcTBenHoll sammend Kpusoll
TCpMOBHCBCUMBANHAA, N NO3BOIfET KOHTPOARPOBATS AnueilHosTs:
dyuguan [=1(T), U0 HEIEETCA NPEUNYUCCTEON TAKONO UETOAR
T T et R S LR RS S AL EE s

CnerTpu oNTUYECHOre NOMIOWGHMA WNCCHESNOBANNCE NPH HKOM-
HaTAol ¥ Npnm HUSKAX TeMnepaTypax. /A nasepeHns CHexTpoB
ONTNYECKOI'0 NOrACHEHAA MpPU HUSKNX TEMNEepaTypax OHAN CROH-
CTPYyNpOBAHH # MOCTPOEHH HEGKOABKO THIOB KPHOCTATOB, N3 KO~
TOpHX HauGoJce HAJexHHMN B DRCIIOATAINY OHasaMNCh ABA TUNA.
llepsuit Tun Kpmocra®a - eMROCTHED 5 anrpa ( pne.7 ) = NMOSBO~
AAeT NPOBOANTS PAsANYLOr0 POZA ONTHUYECKNE HCCHEAOBAHNA: N~
Mepeune cHexTPoB NOPNONHERuA N Bo3GyEAGHNHA, TepMooGcelBEUR-
BaHmf 1 TEPpMOBHCBEUMUAHWS NPN KoumRaTHO! Temmeparype nu mpn
Teuneparype xujRoro asora. Hpucrani pasmepamn 10 X IS5 x
X 0,5 + 2 uu° nomemaeres B KpucTaanoAepEaread kpuocrara (I),
IpUKPeNIAeMOro AByMA BuHTAMN ( 2 ) RO ZHY OXNARNADUErO NAIB~
na ( 3). B am=naeil cnreunoll yacTn Koxyxa xpuocrara ( 4 ) pae-
nojoRens 4Yerupe oxua ( 5 ), npezuasHaveHEne AifA OGAYUCHHS
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PiiC.7. FpuocTar AAA ONTWYECKEX BCClenosannil.

I - gpwcrannonep=aTeNh, . -~ BUHTH KPeNACHNS KPMCTANNO-
AepraTens, © - oxwamnapupil nanen, 4 - cLeMHAS HURHAN YACTD
ropmyca rpwocrara, 5 - OkHa, € - MABOMETPUUGCHAS NAMIA
IT=2, 7 = paxyyunuil xpas, € - maed, ° - gROopnyc xpmocrarta,

I0 = saxyyunoe ynmornenwe (nnocias KONBIGBRA pPO3PHA).
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KpnCcTaia PeHTIreHOBCKAMA NYYamy MpU HMSKNX TesMneparypax,

m aud onTavecHuxX usmepennli. B pepxmEel wacTu EpUOCTATa pac—
NoJicReHy wadoMegTpudecKan jamua JMT-2 ( 6 ), saxyyusull kpau
(7 ) nmuad (8 ), npn NONONE KOTOPOPO KPUCTANN UORSP
noBOpavMBATHECH BORPYr ocu npi Huskoll Teuneparype. Cowne-
HATCIeM BAKYYMADPOBOZA KPHOCTAT NOACOEANHAGTCH K Baxyyuaol
yerasopke. [Ipy Z0CTUXCERN BaKyyMa NopaAKa 10™° un PT.CT.
BaeTca muAxnii asor. Ozna noisas JANABKE XNAKOArGHTA ZOCTA~
Togna a8 15-20 yacompoll paGoTu. B TaxoM KpAOCTATE WMORHO
ODOAZCPEABATD HUSKYD TOMODCPATyDy D TEUCHUNE TPEX~4OTHDEX Cy-—
TOK B 3aBUCHMOCTN OT OTHAUEl.

Jiif mposezcnia ONTHYCCRNUX HauepeHull Ha Oase cnexrpodo-
Touerpa Cd-4, ¢ ucmoabsoBaHmen 3TOr0 Kpuocrara OLia cosja-
HA crnenualbHan NpncTaBEa ( puc. 8 ). CrauzaprHas xamepa
oGpasnos C? - 4 samenena na nosyp ( I ), & Eowopoli morye
OuTE Npukpeluiedd ABa Cuopa ( 2 ) co cnapessEMu (JoTODACHS
TpoHHEME yuHoxureammu ( €Y - I8, ®OF -~ I9 m zpyrux TuUROB,
¢ asauornunoll moxozesgoil), WiaM cTALA8pTHAN NSHEDNTENLHAH
sasepa ot C0 - 4, HpuocraT BCTABIAETCH B CHCHUAIBHYD NOZ=
purHyn mmey ( 4 ) cramuas ( 3 ), NOSBOIMINYD NCpPOBCUATH
KpuocraT, YTO0 HeOUXOAMMO Zia nauepeilnil cNEeRTPOB oNTHYEC-
KO0 MNOrJIONEHMAsM,

[ipu nomomm 3TOr0 KpuocTaPa OHAM (T caeAoBaiy JoTompe=—
BpaljcHuA NEHTPOS OKPACK!, N3MEDCHH CNeKTPH ONTUYCCHOIO
NoraoucHMA B GCTECTBCHAOM U NONADMSOB:HHOM CBOTe 0PN HusS-
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golt u moumsagnoll reuneparype. /Jan msmepeHns CHEKTPA NOMIO=
mOHHNA UCRONB30BANCh noagpouas Mo - 36. Honoxpomamvuecwni
Ay4 CBETA NPOXOAA NOCASAOBATCIBIC UEPEe3 NONAPHSATOD, He-
cnezyeunll oGpaseil n wepes anaausaToOP. [ — NOA0CA NOPNO=
neHaA NpoMepAnack NiA ABYX nonomemnil asanmsaropa - B TeM~
HOM H CBeTiOM noie. K HeZoCTATKY aTOr0 LpuoCIaTa HYEHO O~
HEGTH HOKOTODYD PPOMOSAKOCGTE: N BOSMORBHOCTE: BAIDYy3KW B KpUO—
GTAT BCGPO OANOTO KPACTANIA, 970 NODOKRAET HEROTODHC HOYAOS=
cTBA B padore, npn HEOOXOAuMOCEN nsuepesuil ONTUYCCROrO OO=
IMVIoNCHNA HAa MAOMIX 00pSsIAx.

Bropoli Tun mpuocrara ( puc. 9 ) npeguasHavacTes cne-
IMaiki0 JiAA HCCICAOBAHNST CAGKPPOB ONTMYECHOr0 NOrIONEeHNS
B uupokos mareppaie Teuneparyp oz 85° ze 800%k / 133/,

l'afapuTy oCHOBAHNR 9TOM0 EpMOCTaTa NOAOUPAHH TOYHO 1O
pasuepay xapeTkn 00pasnoB, UTO0 NO3BOAWAO MCIOUBSCBATEH KO-
BGTHOE oTZeaecHue cnerrpoforouerpa CO - 4 (es CymeCTBOHHHX
n3ucieHRi,

ananzp - 1, 418 SGAUBRN HMAKOFe 8s07a, OMKOCTHD 85 cu°,
Bunoised u3 ocoborTonrocTernolt ( 0,09 uu ) TpPyOHA HOpEABED-
el crann anawerpon 20 md, K HUxXHeMY KOHNY mIANHAPA NpHOa-
A0 AHO - 24 K KOTOpOMy ABYMA BUuTamy - 3 [PURPCAAGH KpuCTaN—
JoiepEaTeas - 4, umepmuil oxHa - 5 pasuepou I2 x 7 nz.
liccaeayeuue o0pasud — 6, NOCPEACTBOM ILIOCKHX NIACTHE -~ 7,
CROALIANMNX [0 nasam - 8 OKOH, U BUHTOB — O NpUAAMANTCH K

sucTyny - 10 1 & NOBEPXHOCTH KPHCTAIIQACpPEATONA. BHOTYH n
CROABSANAR MIaCTAHA NMERT CHOC, NpenarcTEynmnil BunajgenuD
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PliC.9. Yepreme rxpwocTaTa LA8 WNBMEDPEHUS CNEKTPOB ONTV=—
YeCnoro noriomenws Ha cnerTpoloTomMoTpe Cd=i,
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Q0pasioB §p:M MX pedKoM OXEaXAcHAu. Bee zeTand KpHCTANA0-
ACpRATensd BHIOJHCHH 43 Meju.

Sepxuuil KoHeIN WWANHApPA HpINAAH K KoubUeBOMy Popuy-ILl
Kopnyce xpuocrara. K mocaczreMy NPHMEpPEnNeso xoasno - 12,
NpANAAHA OAUBKE H YeTHPEeXYroAbHOE OcHOBaAue — 13, npmeuma~
DoeecA YeTHpBMS BUATAMA - If K BagKyyMEOMY yMIoTHEmu® -~ IS
( moasneRas naockas pesupa ) ontuuecxoll auelimm -~ I6.
nMeet jopuy napamnenenmuesa, 8 NaHYTpRn NuauHApa. Ha AByX
NPOTUBCNOAOKAKNX PpanfAX onTpyccuoli fueilky Bupesans ZB6 NapH
oo - 17, B KOTopHM HA DHHENHS NPUKISGHH KBApIEBHe CTCHIa~
- 18, Ha gosupex -~ I9, oxalimmgpmull xomayo napy OXOH, Hage-
BacTes 4exon us mmorHofl Gymarn, npexoxpansomuil CTERNA OT
NOEBpeEAcHMil.

KpuocTar BCTABIAETCHE B CTAHZAPTAYD Kascpy o0pasioB CHek-
TpoQoToMeTpa Co-4, KpuHuUKa ROTOpOll sauenena «{a HOBYW, NMED-
nyp xpyraoe orsepcrue ( ¢ 120 um ) ¢ HOuBUEBHM BHCTyHOM. Py-
Ka® 13 vepdoll uaTepms OZHNM KOIMIOM NPUEPEIVIGH K STOMY BHOTY-
ny, a 7ApyrMd K KOoAsIY -~ 12 Kopnyca Kpmocrata. ITO NOSBOIAg-
eT MnepemeNaTs KpuocTar BMOCTe € KapeTroll 00pasuyod CNSRTPO-
boromeTpa, HE HApYyuAs CBETOHUENDOHANAGMOCTH Kauepu (puc.lO).

K orzaumsapmell cncTemMe KpPHOCTAT NOACOSZUAAETCH COUAC-
nnTenes sagyymnposozna — 20. fpm Baxyyme ~ 107 un pT. CT.
pes@uoBHil UNAHr NepeKpuBaeTCs saxmuon - 21 u B maaREZp - I
salusacTer EnAKMll asoT. Ha neppoHAvANbHOE OXIAWIGHUIE DACX0-
Ayercsi ogoao 120-I50 cu® ENIKOro asoTa, 4 Ha [NoALepEanme
JocTuruyroll reuneparyps oxoac 50-60 on® EAXKOTO 83078 B Yac.



PliC.IC. OOwmii swp cnenTpoloToMeTpa CO= CO BCTOBIGH-

HUM B ReMepy o0pasucBs KpROCTaTOM.

it
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Temneparypa KpscTaLlOfSpRATENS HONTPOAUPYETOR HPH
noMomn OfHOH uZ TPEX MEAL - KOHCTAHTAHOBHX Tepuonap, npus
EACCHHHX K NOBCPXHOCTH KpucTaianoZepsareins., J/C Tepuonaps
nauepnerca craszaperoii mocroscil cxemolt MITB - I. lpexsa-
PITCABHHE M3UEPCHUA NPA NOMONM TEPUONAD, NPUKICEHHX E NO-
BEpXHOCTH KPHUCTAIMIOB, MOEA&3ANI, YT TeuNeparTypa Kpuclanios
i MOBEPXHOCTH EPUCTALIOASPEATENA OANNAROBA.
o0pasuos, MUHUMEBNBHAS TeulcpaTypa, JCTANABIMBANRANCH Ha
NOBEPXHOCTA KpUCTAlIOoZepEarelst, Honeduercs or 85° xo 95°K
B 30BACHMOCTH OF CTENOHM OTKAURM EpUOCTala. HpomexyrousHe
seuneparypu or 85° z0 300% yovanapzusspTes CHEAYRIIE 00=
pasou / 154 f: nocHe OXNARZeHNS KDAECTANI0B X0 MAuAMansHof
TeuIepaTypH, XIajoaresT sugysant ns mumexzpa ( I ), B He-
IO BCTABAALT Apyroily noaBusmsll MUIUHAP, KOTOPHE NIOERO
NpUICTaeT k erc CTeHKaM. B 9TOT noABm=Hull MAINAZD NS HEpEA-
sengell cramn aaduBapT wAAKNE asor. Tewncpatypa KpHOTANIO-
jepzaTells KpAOCTATA SABACUT OT PACCTORHM NOXLy AHOH HO—
nozBuxnore muiuagpa ( I ) u BCTaBREHHOrO B HEI'O NCABARHO~
ro yaangipa. C ysclmWyenues STOr0 paccTomHnd, TeuMuepaTypy
uccuaenyeMux oOpasmnoB MOEAC MCRATH 0T HASKHX A0 HOMHAPHHX
feMneparyp. lsMenesne TEMNEpATYPH NP NPCXORASHUN CHCRTPANE~
Holl oGnacmTyu momocH mopdomenns e npesumano £ 2 %, EBeam mo
HKaRnu=-1100 NpUYNHAM M3MCHGHNE TeuneparypH BHXOZWAO B3 2T0-
PO unTEpsana, TO Takue N3uepeHus oPOpacusanich. Teunepary-
pa BO Bpemsa nauepenuil moAOC NOrAONEHAS ROHTPONNDORANACE
HenpepLHBHO.
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lla oroM Tume EpHoCTaTA CHIN NPOBEZSHH UCCAGAOBAMMA
CNEeXTPOB NoracmeHna npu susgoll » womamavacll Temneparypex,
uceaejcBanne Hopuu NoloCH, 00 NOAYIMPRHH, CREXTPAABHOFO
nojacmeHnd N TeMICpPETYPHHX sasucumoctell sTNX nNapametTpos.

Ha pac. TI npusezenc SMTWYecKos NOrAONEHRE B OCACTH
F -nomocu, OnTuyeckas MIOTHOCTS MONDABIGHA HA NOPIONEHEE
HEORPAEGHAGIO KPACTAJIA 1 HODMAPOBAHA HA MOINOMHGHEEG B MAH-
onuyme F —nomocms

D*/Dni D*N=D(N)-6(), 1ae D = {gL/I - onwwuecian
MIOTHOCTH, A = ONTIYECKad MIOTHOCTH HEOKDANEHHOr0 EpHC—
vamia |, @ | - DAETEACUBHOCTH UGZEDNEr0 HA KPEGTANI U
nNpomexuero Yepes KpucTaili NyUKOR cBeTa, MHzexe m = OPHO=-
CuTCI K MARCAMYMY noloCH. [ak ouAHo We pue. 11, unmeer uec—-
T0 neperpusasue [ - momocu ¢ cocemuuauu K m "620 Hu" nomo-
camu, s oupenenenis Qopuu, NONyUUPHHH U CNSKTPANBIOr0 No-
nomeEuA F - momocH HEOGXOZAMO PAsiICEATH CHOEHYD KPUBYD
NOrAcHeHUA Ha COCTABHHE NONOCH U BHieuTs F -nojocy no-
PAOUGHNAL .

Bugeaennc anemenrapuoll, necocrasHofi F -monocs mpo-
BOZLIOCH ABYyHs cnocoGamm:
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PiiC.11. CnexTpu ONTWYECHOrO NOTNOUOHNA KPWCTANNOB XI0-
pRAA EANDA, axﬁauannux OCNyueHWeM POHTIEHOBCENME Xydamy - I,
oGxydyeuneM p pearTope — 2, » “camoorpsuennoro” - 3,

MeppxoBHe NpAWHe -~ opcrpanoysuws K v "620 mu" noxoc.

llo ocv aGeuwee OTHOMENA ANPHQ ROJHM CBeTa, N0 OCW OpAn-
AGT - HOPMUPOBAHHAR HA MagcwuMyn F-noJocH onTRYecraf mNoT-
nocrs D/ Do. nees D'=D-a 3 A - OnTRUECKAN NIOTHOCTD

HEOKpaNeHHOre KpReTamna. Haucpenns onrnveckoll niOTHOCTY BH-
NOJNHEHH [pn 5%,



I. Npnunuamoes, 9P0 K # 620 mu" HNOAOCH CHMMETPUYHE
§ BeYBi 2TuUX noudoc, nepexpusapmuecs ¢ F -momocoli, same-
HAANCH COOTBOTCTBYDNMN HENEPERPHTHMY BETBAMH.

2, lleperpurne BeTBun K m "620 mM™ nmoXxoc anpoRCUMUDO-
BANNCH NpaMuME Jgunuamu ( GTPUXOBHC AMAMM HA puc. II ).

Peayusprary ofomx cnocofoB BuAeAcHUA COBNARANT. [loaTo-
My HaMN uUCHOAB3CBANACH AMACHHAN IRCTPAROAMAIA NepeRpPHTHIC

............................

Kax mspeerno / 19°#136 / s Qyagmas "gsoitmoll rayec" xo-
pouo ommcusaer [ -fodocy omPu¥ecKoro noriouenus. logrpe-
eune arcll JyEKmEME OHAO MCNOALB0BAHO HAMM AAf ONpeACACHNA
napamerpos [ -noiocH.

Oyaxnma "xsofinoff raycc® cocrou? us AByx dyamumil raye-
ca, NOpOo3HB cnucHBADIMX PUONETOBYD N Opauxeryn Bersn F-no-
J0CH NOTJOoLCHUAS

expl-as(e-en)’]; e>¢n

D = Dm/
® expl-oa (¢m=-€)°]; €< 8m (1)

I'ze D - onruveckas WIOTHOCTH, & =-duepraa Qorosa, q, I

i3 ( I ) nomyvaem:

Qo€ ~ Qg€ = QpE +C
[fga]'*[LgDm/DJ* 4 (2
\ O~ 0u€ =€, — Q6
CrezoBaTelbi0, ecan cTpourh "zBolimoll rayee™ » Buze sa~

sucumoetn ( 2 )3 [&3 D,,,P/I}]é = f(g) NONyuan?es ABO
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npAuHe ANEHEM ¢ HARKNOHAMM Q, M Q. , CONPURACEOONECH ©
oc-bi adelmec B TOUKe, ONpezenfeMcii CNEeKTPANBHHM 10/CRS—
HueM uagcuuyma €, . loaymapasa "zsoliiore raycca" passa
= H+ M, o PRe H, n H,, onpegencnu U3 ycuoBua: mopu

Dn/D=2; Ho = e-¢,, w Hy=¢,.-¢. Ipnmmmas Bo BHMMAHHE
(2 ), aro yciuoBuec AaeT:

( 3 ) nossouder Mo HAKIOHAM O, ® Q. ORBPEAGANTS NOAYHHA-
paay "asofinore maycea”.

Ha puc. 12 npusezeso moerpoesne F -nonocH B Bupe sa-
pucimocra ( 2 ). Kag BRjHO U3 PHCYHAKa, SRCNEPHMCHTANBHHE
TOUKM OYEHH XOPOWO JIOEATCH HA NpPAMHE JMHMN. MalenbRoe OT-
KI0HONUE HA KPHABAX [ = [NONOCH BHBBAHO HEKOTOpOil HeTOY-
HOCTHD Npn Bugeaemun F - momocu moraomesnus.

lloerpoenne saspcumoctTn ( 2 ) AaeT HAPIAAZHOC NpEACTABR-
IeHie O TOM, HACKOABKO TNATEABHC GHAM NpOBEAGHH N3EEPeHnd
ONTHYECKOro NOPACUSHUR ¥ HACKONBKO NPABMABHO OHIO MPOBEAE-
HO BHZedeHWe [ -momocH. COBOAGHNE SKCNEPUMENTAIBHHX TO~
YeR C NpHAMHMA AUHAANE 0 COBNAJCcHHC TOYKA NEpecevenns nps-
uMuxX ausanll ¢ ochd ademMEeC ABISETCA KPUTEpUScH TOYHOCTH UM~
penmnit.

OnTudecKoe HOINMIOHCHME B JANHOBONBHOBOM YYacTRE CHOK-
Tpa KpUCTANA0B JropMaa AWTHA, XNOpuUJA HATPUS © XAOpMAA Ka-
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PiC.I2. Pasnoxeswe F-nomocu onTuuecroro mnorzomenns
B "zBoilnol"™ raycc nyrem nocrpoeuns zasmcumocty (2).

OTETOHENVE IKCHEOPHMEHTAIBHHX TOUEX 0T MNpPAMHX HA Kpasix
BH3BHO HEROTOPOl HEOMPeZeN@HHOCTED NPY PAasNOXenNy KpHBOIl
na cocTABNIDINE HONOCH.

I'o ocy alcmwec oTnomeH: DHEPrrs (HOTOHE T 35, No OCH
OPIMHET = (YHRLPA [(g(D:/D')]%. “mees D"~ onrnvecras
IIOTHOCTD, VWCHPABNGNHAS HA NOrNOUSHNE HEOKPANEHNOTO KpHC—
Tanna, vaaexc M OTHOCHTCA K MAECUMYyMy NOrIONMGHVS.



Inf, OCAyUCHHHX B peaKTope, npueexeso #a puc. I3, Hs pu-
CYEKOE OTYETINBO BMAHO, YTO NepexpuBadne N-nouocH ¢ co-
cezaumn R-m N- nosocamn Hemeamxo. [odTOMYy NpPM BHACAGHHN
M - nonocu BHUATHBaiach"OasucHad nnana" ( ma pue. I3 mepn~
X0Baf JINHNA ), KOTOPAR /AR KPNCTANAOB XIOpHAA HATPUA H
Xaopuza wanuns B3 ofmacTé M - DonocH cuafo Measde¥cs, & Aua
EpuCTANIOoB TOpMAa INTHA NPARTHYCCHN Hem3ueHHA.

.................

---------------------

il = nomocs onTMYecHoOro noriomeHus onucHsaeTcH JyHRumed
flopenTuas

D=D,/[1+8*(e-en)"] (%)

rae D - ontuueckas WIOTHOCTH, ¢ — SHepran (oToHA,
f - nocrosEHAs, UHAGKC M - OTHOCUTCH K HARCHMyMY NONO-
CH,

s ( 4 ) nonyuaem:

pt. i)%ﬂ/ﬁs—l’:am:h«rc;; B

(F-0t= (s)

loezpocine Qynxumr JNopenrTna » suje sammcuuoczu ( 5 ): f(e)=
= (%“*i)i' Z@eT 7Be NpAMEE C OAWHAKOBHM HakmoHoM b , KO-
TOPHE CONPUKACADTCA ¢ OCHD adeuucc B TOWMe €, o Ompe-
Zoaswuell CNeKTPAIBHOE MONONEHNe MAKCAMYMA NONOCH.

lloaymupuna moiocH, onpexeaseman ma yeuosms D, /D=2,
ROIZa is—eml-*»-;—L , pasga H = 2/86 u paccunrumaercs
n3 sagiosa 6 mpmux ( 5 )e

llocTpoesne M - nodocH B BuAC aasincumocTn ( 5 ) OHEO
HCTIONBS0BAHO HAMH AAS ONPEZEAGHNA NOLYMMPAHH W CHEKTPANS~
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PiiC.T3. CnerTp ONTWYECKOrO TOPAOHEUNS KDVCTANNOB (To-—
puze anews - I, xnopmas warpeR - I1, w xnopwaa wemws - TI1I,
0GIyYeHHHX B DPeaKTope.

lTpuxoBasg aviwA HA pwe., TIT - "Gaswcuas awuna".

llo ocy abcuucc OTIO®EHA ANVHA BOJNHH B HM, TO OCH OpRp=—
BAT - OMTMYecKas mioTHOCT: D . Mamepenwus onrwuecroll mioT—

HoGTV BHnoImens mpn 85°K.



HOPO noiioxeuns M-uomocs. OTKIOHEHHe SKHCHEPUMEHTAIBHNEX TO~
YeK, NpE mocrpoennn sasucusoeTn ( 5 ), OT NPAMNX RAR OT-
KIOHEHuEe TOULKNM Nepecevenns 3THX HNPAMHX OT oc: alemuce,
7iaeT HAruffHoe NpPe/cTaBICHNe O TOM, HACKOABKC THATOIBRO
npopeAess nsuepeHus M - noAOCH,

lismepenus NodoC ONTNYECKOrO NOPNOHGHHNH, EOTOPHE Ja-
BaJi 3HAUMTeABHHY pasOpoc npu NOCTPOGHMN 3ABACHMOCTel
("2 )w( S5°), mamr -orfpacHBANICE RAK -HEXOCTATOUNS - TOU=
HEG.



Fraasa 0.

PAZVAIVIOHHNE WSMEHERAS TAPAMETPOB
F - HOAOCH

CnerTp AoGaBounore ONTHYECKOrO MOIAQUEHHA KpucTauna
nopuza Kemmfa, OGIYYeHHOI'O B peaxTope, COASPEAT HECHOIBKO
MATepecHHX 0coGennocTell / 158 /: B yasrpajuonerosoli o6~
JI8cTH CNexKTpa HaGInAaeTCcd cjadasd NoJoca CO CHEKTpaNbHNM
fonozeHAeN saxcumyma noxocs apa 310 mm ( "310 Hu" - noao-
ca ) m ciafas noNOCa GO CHCKTPAABHHY MONONEANEM MAKCHMYMS
B oGunacen 620 um ( 620 au™ - nomoca ) ( pme. 14 ).

lonoca ™3I0 AM™ BuABIAETCA HECHOIBRO Ayule nocie noA-
ceerkn F - cmerom ( A = 540 HM ) npu Temneparype =uj-
koro asora ( THA ). B wpucraanax, OCAYYEHHHX GONBIMMI HH-
TerpanbHuiy norToramm uefirponor ( mvl= I()I?ajcuz ) mA-
TescuBHocTh " 310 EM " NONOCH HECKOABKO BHlie W NOACBETHA
2TuX KpucrawioB [ - cserou npu THA ZONOAHNTENBHO BHAB=

ager "270 mu" - nowocy. locreayomull Harpes m BHAGDPERA NpH
wouuaPHoll Teunmeparype ( KMT ) yauuromaer 270 mu™ - moxocy.
‘epenosaune oGnyuennsd F - cserou npu THA u marpesa o
HMT ¢ sugepzxoll Buasnsey " 240 um ", n ™ 370 EM ™ - noxocH



PiC.J4. Cnertp onrwyecroro noraomenus KPUCTANNa XAopin—
A8 KoJwfl, OGNYuYBNHOT'O B PCaKTOpe NOTOROM neilrpoton nvi=
= 3,6.1017 n/ew?,

flo ocn aGcnucc 0TiOmeHA ANWEA BONHH B MUK, 10 OCH op-

AVHET = ONTHYOCKER NAOTHOCTH. lISMEepeHNe ONTHUECKO! MNIOTHO-
cTn sunoxseso npm 85%K,



( puc. IS ). lenwpu ompacum, OCYCAORIREADNNE NOABICHAS B
CHERTPe ONTHYECEOre noracmennd nodocs 310 " - yevoilva~
BHC ZCQEKTH pONEPRM: NOCHE MHOPORPERHOPO OoCaydeHuRA -—0BE~
T0M, AADHAOBOIHOPHE NOACCH NOYTH NOAHOCTHD ACHElaDE, & i
gencaBRocTs "SI0 mu" nosocs He messezen ( puc. 16 ).

{aR OTMEYANIOCH BHEG,B AAMHHOBOAHROBON OGIACTH CHCETPA

-------------------------------------

ga Z - pouTpans OKpAcHEH. /48 BEAcHeas BOSHMORHOCTH BO3~
AOERHOBEEAS Z - HEHTPOS B HaAmUX O0pasUax. MH BHpPACTRIN
EPUCTALNE XNOPALA Hesus C Npamecam: xuopmpa ansng (0,7% mon),
nopana savpus ( 2% Mon) U 00pASHUE XAODHAA BAANE US HOHEO
YncTore marcpmaaa sapsm * X4 7.

Z = noaocs NOPIoNenns o0ycaoBneHH NOFICHOHNCH CHETA
HouTpauy OHPAGKN, CBASAHHLMN C NPIMECANN ABYXBANCETHMX MO~
zanzon / 159168 /_ noovouy, ecxm 6 noacca ® 620 ms * 6

» s " Ou-
Ja BuUSEARA COMpPOBORAALUC! NpHECCHD /|BYXBAJGHTHOrO ueTalza,
TO OHA AouxHA Ouina OH BUABIATHECH P CNCKTPAX NOFZONCHMS ANA
BCCX uccaeAyesux o0pasuon, HCJABUCHEO OT BRGAGHHHX npuueceil.
UZHaR0, NSMCPEHHA CNEETPOR ONTUYSCKOrO NOIMIONCHMNA NOBNSSJM,
YT0 BosuusgHopeHne " 620 mu ¥ - NOJOCH 3ABUCHY 0T BBEHCHANX
npuuecell - oHA BO3NAKACT PN BUENEGHNN B EDACTALN NpPAMECH
parpug ( pmce 17, mpusas 3 ). UTOT JAK? COMAACYeTCH ¢ PESYIE~
mm/z"’.nxuﬂmﬂm.uunw
TAAdax XAopaja Kaias, CAMOr0 pPA3HOrO NPOHNCXOZACHMA, NNMESTOH
npauecs Harpus, EOHUSHTDALMA HOTOPOl HNPeBOCXO/MT KOHIEHTpA-
D Je0Mx Apyrux gpasecetfl.
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PHCL.I5. CrerTp ONTVYECKOrO HOTXDMOEWA KDBWCTAING XIODU-
né Roanf, 00IyYeHHOTO B pearTope. CHryyecxoe nNOrNONeHWE W3-
Mepeno mnocye: I - OOnyueHWE KDPWCTANNE B pPeaxTope NOTOKOM
HeliTpoHOD E,B.IDI6 n/nuz, 2 = oGecHveuusanwg »2  F -nomo-
Cu mpy H@3KOL TeMmepaType W mporpesu A0 noMnaTHOll TeMmepa-
TYypH, 3 = NOBTOPHOr0 OGEecHBCUPBANMS U3 [ -HONOCH NPW HWS=~
roil TeMnepatType w mporpesa A0 KoMHATHOI TeMmepaTypH, 4 -
ofecluBeunsanng ¥3 F <noncen npr HP3K0H TeMnepaType.

lo ocu abcuwec OTNOXEHA AAWHA BOJHH B MME, MO @CW Op=
AVHAT - ONTWUECKEA IUIOTHOCTH. suepenps onrwvecroll naoTHO-

cT@ sumorHens mnpu 8S°K.



PiC.I6. Crnex?p onTUYeCKOro moriomenvs kpuncTazna ¥CI +
+ 0,02 %won Cd , cOnyuernoro s peaxTope PHTETDAJBHUHM NOTO=
rom meilrpouos nvl= I.E.I{]Is u!c\rz ¥ 0GecliseuelHOr0 MHOTO=-
KpaTHEM OGAydYcHMeM ¥3 [ -nojoCH Npp HYSRNX TEMNEPaTYDPAX C
NoCHeAYRIUM NpOrpesoM A0 KOMHATHON TeuMnmepaTypH.

llo ocv aGcumec OTNORGNE ANWHA BOJHH B MMK, RO OCH Op=—
ANHAT - ONTWYECKas NNOTHOCTH. [3MEpPEHNO ONTHWUYECHOU NIOTHO=-
cTP Bumoaneno mpw 85°K.
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PUC.I7. CnexTp ONTHYECKOrC NOINONGHBA KPHCTANIOB XAO-
puja ranns, BHpameHHEX: J.. ws saTepwama "XU', 7. s Mare~
puane "OcoGo uwcroro™ ¢ npwmecsn 0,7 % mon XJNOpUAE NUTNS,
3e ¥3 MaTepvana "0co60 uucTOro" ¢ npuMech 2 ¥ MON  XNO-
puza HaTPVH.

Bce ppmcTamne GHIW OAHOBPEMEHHO OGIYYeHH B peaxTope
noTorou HelirpoHos I,E.IUI6 Hfbue.

o ocn aGcupcc OTNOXEHA ANWHE BONHH B MWK, 1O OCH
OPAWHAT - ONTWYOECKRARA NIOTHOCTH. lawepenws onrTwdecioil nior-
HOCTU BuTOTHeHH npw 850K,



[ipnuecs HATPUA B KPpUCTAnIAX XNODHAE RaMUA - ApAUMAS
BOUHNEHOBEHNA A - NEETPOB, OCyCHORIUBALMWX MNOABICHNE B
CHEKTPe ONPWYCCHOPO HOPIOMEHHS A - (OJOCH CO CHEKTpPANBHEHE
nonoxeHnen uMAKCHMyua nodocu B otmacrn 600 nmM. 3T0 noxoca,
BlepsHe Hatangendas [leTpoBHM / 165 / » B [OcHexnee Bpems
usydanack UHTEHCABHO / 166-177 / .

ozens A - uearpa, npestoxennas Jowa R F =menwp ,

----------------------------

Kauus SaMeneH LOHOM HATpHA, NOJYYANa NOATBEPRACHN® B NOCAe-
AYRWIX PAGOTAX / 173, 177 / u asasercs OGHenpuEATON.

OneUYoCKUe NepEeXOfN B A - UeHTpe ZADT ABE HOAOCH NOrHO-
wenan / 170177 /, OAHY ,pacnosoueHHyD nox [ -nemocoil co
CHEKTPAIBHEY NOXONEHNEM MAKCHMyM8 MONOCH CNal0 CHeNcHHHE
OTHOCUTENBHO F =-NOAOCH B KODOTKOBOAHOBYD cTOpoORY ( A, - no-~
noca no xuaccuduxanum Jdorsm u B - noxoca no oGosHauennp ller-
poBa ) M APYryn, NpMMHKADEY®D K AnuERosonHoBoll mersm [ - mo-
aocu ( Ay - moaoca no Jdoru u A nozoca mo Hewposy ). loarouy
uiToHcuBHOCTs [ -momocH, cozepmameil A, = nonocy Goisue ng-
TeHCUBHOCR?M Ay - mozocu. O0e Ay u A, — NONOCH OCHADYRUBADT
AMXpOM3M N0CAE [NpeABapUTEibHOr0 O0AyYeHNs KpHCTALNA [IOAApH-
sopainuy 3 manpasnenms <I100> F - csezon / 170 /. Hancomee
GraronpusTHEEe yCHOBMA BOSHUKHOBOHUA A - HEHTPOB - HHSKOTOM-
neparypnoe oGIyvuenne OKpameHHOro Kpmcranina F - cserom. C
NOBHUGHUEGH TeMnepaTyps A - HeHTpH O0pasynTCA TPyAHee umm
BOBCE HE BO3HNKADT.

Ecun B nepsoil xoopausammonnoll chepe F - meuTpa ozma
U3 WQHOB RBANA 3aMENAEYCA He UOHOM HATPUA, A UOHOM JANTHR,



35.

TOrZA B CNGKTPE ONTUYECKOPO NOFUOWEHNA BMecTo "600 mm"
N0NOCH BOSHMEACT HOBAf NONOCA.,CMENeHHas B O0N6S JANAHOBOA-
HOBY®D CTOPOHY [ 175,177 [ JTy NMONOCY MH TAKKC HAOANAAUU B
KpucTannax ¢ npuuecsd aurng ( pnc. 17, mpusas 2 ). OxEaxo
M BUNYEACHE OTHASATHCA 0T oToxgecreierma "620 mu™ noaocH
¢ A-nonocoil [HeTposa. "620 nu™ noxoce He UpPHCYHEM XApaErep-
HEe cBofieTea A - nomocu: oGayueHne NOAAPNAOBAHHHM [ —CBE=-
fol "ue “susSdeido” MXPondul ‘v O0nAcTA "620° HM" ~ nonocH; €€ - -
NATCHCNBHOCTH He yMCHBUSETCA Nocie ofecuseuusamug [ -no-
IOCH B OHA HE MEHE® PepuoycToiluuBa, ueM cama [ - moxoca.
Jeu cmoflersa "620 nu" NoAOCH HPOCHCEMBANTCH TAKME HA CaMO—
OBpAuEHHON KPHCTEIIE.

FeKT CAMOOKRDANMBAHNA, SARIDYADEMHCH P BOCTAHOBIGHHN
oxpacku nocie odecuBewuBaHNA EpNCTANNOB, HaGupgaeTcd #Ha 00—
AyYCHHHX B PEAKTOPE KPMCTANIAx / 178180 / Kpucrani, oG-
nydenusil B peaxvope noroxou HellzposoR nvi= 3,6 ,1017!/(.2.
ofecuseunBancs ONTAYECKA ( CONHEMHMM CBETOM ), N HNPOCHGRN—
BaICCh BOCCTAHOBIGHNE €r0 OKPACKEN — Uepes ONpcAClecHHHS HH-
Teppall BpeMeHM CHUMANCH CNEKTp nordomenud. Ha pme. 18 mph-
BOROHE MCXOZHAS EpUBAS ONTMYCCKOr0 NOPIDUEHHA, KPHBAA MOC-
Je o0eciBOUMBARNA I KEpuBaA Nocie BOCCTAHOMIGHHA OKPACKA B
pesyianTaTe camooxpammsanns. la puc. 19 npusexena saBucu-
MOCTH HApPACTAHNA NHTCHCMBHOCTH F -modocH 0T AANTEIBHOCTH
BUJICDEKY EpucTanna nocas ofecluBeuuBanus.

SOJCKT CaMOORpAUMBAHNA BUSBAN BOSHUKHOBCHNGH B Kpuc—
TALIEe BHYTPEHHMX MCTOYHMKOB MSAyYeHus B peayiabTarTe aKTNBa-
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PliC.T8, CnexTp onTrYECHOro NOIJNOHEHNA KPUCTBINA XIOpH=—
fAa waguwa: I - nocne OGNYYeHVA B PEAKTOPE WHTETPANBHHM MOTO~-
oM HelTpoHOB 5.6.101? ufnuz; 2 = MNoche oGecuBouVBaNUL CoJl=
HOUHEM CBETOM IpP KOMHaTHOI TeMuepaType; 3 = Mocle BHIEPHEKD
KpWCTanna u TeMROTe Nnpw romHaTHoll TeumepaTrype °4 cyTox.

llo ocw aGenpec OTNORMEHA ANVHE BONHH B MUK, TIO OCW OpAuM=—

HAT = ONTHYECKAH MIOTHOCTHe
Bce waMepenws uunoanexs npm 85%.
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PiC,I9. BO3pACTAHNe® WHTEHCWBHOCTH [ =~NONOCH ONTHYECKO=
ro MOINOMEeHHA KPWCTANNA XNODWAE KaNPs B NPOUecce CaMOoOKpamp=—
BAHWS,

flo ocw aGcupec OTIOXEHA ZAWTENHHOCTS BHJGPEKW ONTWYEC—
KU 006CIBEYEHHOr® KPUCTAANE B TEMNQTE Npy KownaTHoil TeMmepa-
Type. [0 oCW OpAWHET — OTHOWEHWE MagcwMyMa [ -mo;ocu, H03-
npkmell B pesyaRTaTe CAMOOKpamWBaHWA, K Maxcwuymy F -nosocw
0 OnNTWYECKOro oGecuseunbaHW,



O MB0TONOP OCHOBHOFD BCNECTSA ua: Npusecell » mponecee
Acliepousoro clayueana, Kax N3BECTHO / 181183 / s arperag-
HHE [EHTPH OEpAcKM TeDMUNECKH MAIZOCTAOWABEN W pPAcHaNawTes,
KOPZQ KpUCTAL] BHAGDAMBACTCH IpH KOMHATHOHR TeMISDATYPo.
OnLaxo, ecam B KpUCTalie HMEDTCH USAyYATeNNn, IeHEPUPYDIIe
DICKTPOHH, TO MEXAY NpONECcCaMA PepuMopacHaze arperarssx
UGHTPOB 1 MX BOCCTAHOBNGHNH yCTAHABNMBACTCH PABAOBECHE U
1100T0My, T0GHE AANTeIBANX BPOHGH BIIGPREN KPACTALIOB HPH
rouuarTHoll yemneparype, HabanianTCs NONOCH OOPUONSHAH, CO~
OTECTCTBYDIME arperathuM UenTpas saxsara ( pnc. I4 ). Bo-
lce cuafoe OKPANMBAHMG TEPUAYCCKH O0GECIHBEUBHHHX KDHOTAMNOB,
N0 CpaBHeHNMD C ONTAYECHH O0eCHBCYEHHHMN, BHSBAHC yHCHLEE—
AmeH Ae(eFHOCTH HPUCTANIA - YMOHBNAGTOS KOHNSATPALIA Ba-
Kafpcuil - NCTOYANKOR USHTPOB OKPACKH.
da pne. 18 caeayer, 4ro ofecHpeuMBAHNE OKPAUGHHOI'O

KpUCTaNNa COMHOYHHM CBETOM MOYTH NOIHOCTED YHAYPORAGT

F =nogogy nornomeHus @ HAL3HAUUTENBHO ASMEHAET RHTCHCHB-
HoCTE " 620 am " nomocu. CamooxpamnBanme Tamme cialo uame-
HAeT nuTescaBHocTd " 620 mm ™ nonocH ( puc. I8 ), HO cuAE~
[0 yBEAUYUNABAGT ANTCHCHBHOCTL [ = NOAOCH. JAuTenssas BHAEpPE-
R KpUCTAlNoB, OCIyYGHHHX B peaktTope, H€e yunurozaer "620 mm™
NoNocy. B HpucTanlax ®e OGNYYSHHHX PEHTPEHOBCKUME Jyuams
Il 3arem AnuTEeABHOE Bpema BuAepxzaniux npa KHT » Temnore,Hat-
aopaeres wscras [ - nmoumoca, ¢ K - crymesskoll, 0oz BesROMN
npusecn "620 am" nonocH. OGayuyenne SPuX EpuCTaLIoB [ -cme-
TOM C nocAeAynmmME oxzaxzesscs 20 THA, BHSHBAET NOABICHNS
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"580 nu"™ nomocu, KoTopas msanoycroliwusa npu HMT n uepes He-
CKOABKO Anei! NoNHOCEHD ucuesaer ( puce 20 ). BOSMOZHO,MuOH~
HO 9T NMOAOCA NOPACHSHWA M BHSBASA ONTAYGGRUMI NepexOAaMn
BAmm Z - UeHTpax OKpacKd.

Tagum 00pasoM, 3aBUCHMOCTS Bo3nuxHOBeHMA "620 Bu" nouno-
CH 07 BE@R NPUMECHOr0 HENOUHOrD MOTANIA IORasHBaeR, Y0 MOH
(pAMeCH HBAAGTCH COCTABHHA OJUCMEHTOM COOTBOTCTBYBMErO NCHP-—

-------
---------------

NpaKTUYecEn, AesaBncuuocTd "620 ou™ nouocH 0F odeciBeunBa~
gas  F - mouoow moxasupaer, 4T0 "620 AN" NONOCA HE MOEST
Ourh BuoBala ONTUNCCHUMA Nepexojeus B A-USHTPE. UDOALOXHTD
0JOCHOBAINYD MONSAS UEUTPA OKpackn, OOyCAOBAMBADIEDO NOAB-
Jenne B cnexrepe normouedus "620 AM™ nONOCH, MH HC HOMGM.

F - noaoca norzomenus, nauepeunas NpH HESKAX TeMnepa-
Typax, HEOAUHAKOBA ANf RDUCTAIIOB, CGIYUSHHHX B PEAKTOPS Das-
IviEM RETErpaNbHNMN NOTOKAMN HEUTPOHOB, U A8 KPHCTAILIOB,
o0aydesusX peHTIPeHOBCRuME Jydawmm. (s Tatauus 2 caexyer, 4To
noaymapusa F - nogocs, cosgannoll oGiyuenues EpHCTAMIA DORT-
PCHOBCKIMN NyUaMi, LIHAMANBHA,COSZAkNCl peaxTopHum olIyde—
HHOM - BOSpacTasT € yBEeJNYEHUCH UHTErpaIBHOIC NOTOEA Heiir-
pOHOB, 1 CO37anHOll CaMOOKpamuBauueM - uakCiuManbHa. Takoe us-
UCHEGHNG OONyUMpHHE [ - NONOCH MOEST OHTR BHSBAHO NEpEEDH-
paune F -~ momocu ¢ cocezmmum K @ "620 HM" noiocami, Mo
CEOIbKY,C yBEIAvUCHHEM HMETCIpaUBHOr0 NoToKa HelTpoHOB, MATEH-
cusioc®y K-, F- g "620 nu" nouoc B03pacTam®, BO3pAcTaeT me-
PERpHBAHNE JTUX MONOC i BKIAYK 9TON0 NEPEeKPHBAHNT B H3MepHe~
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PHC.20. CnexTp ONMTHYECHOTO NOTNOMEOHEWA EDRCTRANE XIOpUAA
Eaauf, OoCIyuYeuHOrO PEHTrenoBCKUMP ayusuw: I - nocre oGayue-
HOA XpRCTanNa XNOPUAE KaJNuf DenTreHOBCKPME IyYaMp I BHAEDR-
KB B TewMHOTe npw rownaTHoll Temnepatype 21 uwecan; 2 - mocne
o6nyuenws [ -cperou; 3 - uepes zens nocue oGmydenns F -cBe=-
TOM; 4 - ucpes ABa ZHE; 5 - Ycpes TP AuA. FpwcTaan nocne
o6ayuennsi [ -CBeTOM BHAEpRWBAJCH NpW romuarHOl TemmepaType.

l'suepenns onrwyecroll NNOTHOCTY BENONHEHH NpU TeMIepaTy-
pe 85%, (llo ocw afcuwcc OTAOKEHA IIMHAE BOJHH B MME, N0 OCHW
OpAPHAT - ONTYYECKAR MNIOTHOCTS).
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