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67 .Hnpo Zn- onnH ll3 neCbMa npnnneKaTenhHbiX Mecc6ayspoBGKIIX n3ny-

'IaTenefi. Era ocHDBHbie xapaKTepncTnKn, E y= 92, 7. KsB, 
-5 

T ~ = lO ceK,. 

r 'f -1 6 
1 = 5,25.10 , no3nonmoT ynyqwnTh a6comoTHoe. sHepreTH'l8CKoe ·pa3-

peweHne B 100, a oTHocnTenbHoe - B 700 pa3 no cpaBHeHn~ c pa3peweHneM, 

AOCTHraeMbiM C nOMOlilb~ 57 Fe • TeM caMwM TO'lHOCTh uenoro pHna ~yH-

naMeHTanbHbiX HCCn8AOBaHHii, no CHX nop BLIITOnHHBWHXCH C noMOlllb~ 57 Fe, 

M0)!{8T 6biTb nOBb!W8Jia !Ia 3 nopHnKa. 

OnHaKo nccnenonaHnH c 
67 Zn conpR)!{eHw co 3Ha'lnTenhHwMn sKcrrepn-

• 
~8HTanbHWMH TpynHOCTRMII, '18M II 06bRCHR8TCR Manoe 'lHCno pa60T B 8TOA 

o6naCTH 1 BWnOnHSHHWX no CHX nap. lloCT8TO'lHO CK83aTbl 'ITO 8HepreTH'l8C-

KHH cneKTp pe30H8HCHOrO nornolilSHIIR noKa nony'leH TOnbKO nByMH 9KCIT8-
. /1 2/ 

pnMeuTanhHbiMII rpynnaMn 
1 

n TonhKO nnR Zn 0 •. 

npnpona 8THX TpynuocTefi nocTaTO'lHO npo3p8'1Ha. EonbWOH 8Heprnn ne

pexona COOTBSTCTByeT H 60~bWaR 8!1epr1IR DTnD'lll Ha CB060niiOM Hnpe 
, E : . 

f. R = ------ = 70 M8B 1 'ITO He n03BOnRST XOpOWO BbiiTOnHHTb OCHOBHOS' 
2M c 2 ' . 

ycnonne Ha6nioneHIIR pe3oHaHCHoro nornomeHHR 6e3 OTAa'lll ER / k e.<< 1. no a-

TO MY ua6n~naeMbiH p830HaHCHbiH a<fJcpeKT OKa3b!BaSTCR B8CbMa ManbiM . 

-3 ( "' 2.10 B Zn 0 ) . nponon)!{HTenbHOCTb l!3Mepeanfi orpaHH'IeHa nepnonoM 
67 . 

nonypacnana MaTepnucKoro HApa Ga ( T~= 78 'lacon). l1, H8KDH8U 1 

-11 
KpafiHe y3K8R y -nllHHH ( r = 5.1 0 an) Tpe6yeT ynenHTb 6onblll08 nHHMa-

HH8 pa3nH'lHbiM ¢aKTopaM (npn~ecn 1 nu6paunn, TeMrrepaTypHaH o6pa6oTKa 

nccnenyeMbiX nelllecTn n T.!l) 1 rrpnnonHlilHM K ylllnpemr~ nnHnn. 
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LlnSI npeononenuSI 9TUX TpynnocTeil HaM npu11mocb noi'!TII no nyTII npn

MeneHUSI BeCbM8 CllnbHbiX usnyqaTeneil ( •> 1 00 MHnni!KJOpll) B OObi'IIIOli reo

MeTpUU nponyc.KaHnSI, CKopocTb perucTpauuu B neTeKTope npH aToM nocTn

raeT 10 7 
u 6onee raMMa-KBanToB/ceK, 

/3/ 
PerucTpnpyiOIU8SI annapaTypa B aToM cnyqae oTmiqaeTcSI oT o6me-

npnHSITotl TeM
1 

'ITO BMeCTO fiOllC'leTa 'IHCna fi0fi8ll8Hlli"l <jlOTOHOB B ):leTeKTOp 

npOU3BO/lUTCSI UHTei'pllpOB8HUe TOK8 neTeKTOp8 38 KOpOTKOe BpeMSI ( 18 l\1KCeK), 

(puc, 1), Dpu nanuquu nocTaTO'IHO CHnbHbiX ucTo'IHUKOB aToT MeTOll no-

3BonSieT cyiUeCTBeHHO COKp8TUTb npononJKUTenbHOCTb 113Mepenuii, 
/4/ 

naMu usroToBnSinucb cnenyJOIUHM oopasoM • 

MurneHb U3 'IUCTOH Menu oonyqanacb 8-8 'l8COB a -'l8CTUU8MU 'c anepruei'! 
. . - 65 . 67 

._32 MaB npu cpenneM TOKe 150 MKa. 06pasyJOrrmi'!cSI,B peaKunn · Cu(a,2n} Ga 

rannutl U3BneKanCSI H3 MeAl! p8llUOXHMU'leCKHMU Me'rOJl8Mll II B BeCbM8 '111-

-8 
CTOM BUlle ( npnMecetl .< ·10 I') BHOCIInCSI B TpeoyeMyJO M8TpliUY Bb!COKO-

TeMnepaTypHb!M OTIKUI'OM, 

LlnSI-U3MepeHUSI 9HepreTU'leCKOI'O cneKTpa liCfiOnb30B8nCSI MHOI'09neMeHT-

Hblfi KB8pUeBbiH BliOp8TOp1 COCTOSIBlliUH U3 14 nnaCTIIHOK fibe30KB8pU8 ( pl!C, 2) 1 

opueHTUpOB8HHhlX T8K 1 'ITOOhl aMnnUTYllhl KOneoaRHH BCeX nnaCTUROK CKnallhl-
/2/ 

Banucb, B oTnut!He oT paooTbi naMu obmo nailneno, 'ITO JlBU)I{eniie TaKoil 

cucTeMbi npu paooqefi qacToT~ .122 ru u cunycounanbHOM B()30Y)I{ll8JOIUeM 

nanpSI)I{enuu ne cnenyeT 3a ~opMoil B030Y)I{ll8JOIUero nanpSI)I{enuSI na nonoBn

ne nepuona, COOTBeTCTBy.JOIUeH ynnuneRUJO BUopaTopa, 3TOT :::J¢4JeKT npoSIBnSin

CSI B BUlle 8CUMMe'rpUU llBYX '18CTefi CKOpOCTROI'O cneKTpa, KOTOpb!e llOn)I{Hbl 

Ob!Tb aepKanbRO CUMMeTpU'IRb!MU, no-BllllUMoMy, 8CliMMeTpUSI Obina CBSI38H8 

c neJlocTaTO'IROH )l{eCTKOCTbJO cTonKu nnacTun, AcnMMeTpniO ynanocb ycTpa

Hl!Tb BbiOOpOM ll0CT8TO'IHO )l{eCTKOH npy)I{UHbl ( 13 88 puc, 2) U3 6epunnueBOli 

6poR3bi ( k .. 100 KrlcM), KOTopaSI ooecne<InBaeT npenBapuTenbnoe C)l{aTue 

qTonKu ycunueM "' 10' Kr, 
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l13MepeHJISI pe30H8HCHOrO rrornoureHHSI Bb!ITOnHSilliiCb B MeTannH'l9CKOM 

/5/ 
renHeBOM KpHOCT8T8 C 6epHnnH8BbiMH OKH8MH )lnSI Bb!X0Jl8 y -H3ny'l8HHS!o 

KpHOCTaT ycTaHaBnHBanCH 1!8 3BYKOH30nHpy!OUI9M OCHOB8HHII 0 COCTO~UieM H3 

ToncTotl: MeTannnqecKotl: rrnHThi na rropononoBotl: rroAyurKeo Bhmo nati:Aeno, 'ITO 

s¢~eKT CT8HOBIITCSI neua6n!OJl89Mb!M 0 ecnH He ITp!I6eraTb K ITOJlB9CK9 CIICT9Mbl 

rrornOTIIT9nb-HCTO'lHHK-BH6paTop Ha HHTS!Xo Da~e rrpn' ITDJlB9CKe 1!8 HHTSIX 

KHIT9HH9 ~HJlKOrO 830T8 B KpHOCT8Te yMeHblli89T pe30H8HCHb!H 8~~9KT 1!8 30%o 

D08TOMY H3M9p9HHSI npoH3BOJlHnHCb np!I uenpepb!BHOH OTK8'1K9 830THOrO 6a

Ka, 'ITO IT03BOnS!nO ITOJlJl9p~HB8Tb 830T TB9pllb!Mo 0TK8'1K8 renH9BOrO 06'b9M8 

HH~e ,\ -TO'IKH renHSI He npHBOJlHna K B03p8CT8HH!O stjltjleKT8o 

OcaoBHaH qacTb H3Mepeanfi aaMH Bbmo.rinena c HcTO'lHHKOM H rrorno-

THTeneM B BH)le OKIICH UHHK8 (nornOTIIT~nb Zn0 33% 
67

Zn IICTO'IHIIK-

9CT9CTB9HH8Sl OKHCb UHHK8 MapKII "OC060H 'liiCTOTb!"). I1ccn9JlOB8HHSI BniiSIIIliSI 

ycnOBHH OT~Hra HCTO'IHHK8 1!8 BenH'lHHY ua6niOJl89MOrO stjltjleKT8 ITOKa3anH 

(pH Co 3) 
0 

'ITO OITTH~8nbH8Sl ITpOU9Jlypa COCTOHT H3 OT~Hra Ta6neTKII Zn 0 (Go) 
. 0 

B BD3Jlyxe B Te'leHHe 12-16 qacoB rrp11 1100~1200 C c rrocneJlyrouretl: aaKan-

Koti: Ta6neTKH B BOJl9o DpH 6onee Bb!COKHX TeMrrepaTypaX H8'1HH89TCSI 3 aMe'TjHlSI 

B03~0HKa ZnO o 

3aKanKa HCTO'IHHK8 B BOlle yBenii'lHB89T na6n!OJl89MblH stjltjleKT Ha 30°(, 

!10 cpaBH9HH!O C stjl~eKTOM OT HCTO'lHHKa, nonBeprHyToro Me)lneHHOMy oxnaw

)leHII!Oo Do-BHJlllMOMY 0 'l8CTb 8TOMOB rannHSI npH Me)lneHHOM oxna~A811IIH o6-

paayeT COCTOSIHHSI, He Y'l8CTBY!OlllH9 B 8MHCCHH Ha6n!OA89MOH Mecc6nyspoB

CKOH nHJIHHo 

KBapueBb!H BH6paTOp, HCnonh3yeMbiH H8MH AnSI C03Jl8HHSI snepreTH'leC

KOH paaBepTKH, ny~JlaeTCSI B a6conroTnotl: Kann6poBKe~ DocKonbKY nerrocpell

cTBennoe II3Mepeniie aMrrnHTYilbi Kone6anntl: B narneM cny'lae cHnbHO 38Tpyli

ueno, Mbl npH6ernH K xoporno H3BeCTHOMY M9TOilY 'l8CTOTHOft MOJlynHUHH 

/6/ . 
'Y -nany'leHHSI. o DnH ocymecTBneHHH sToro onbtTa na ocnoBnotl: Eln6paTop 

KpenHnacb BcnoMoraTenhHaH KBapueBaSI nnacTHHKa ( 12, pHCo 2), na KoTopyro 

no)laBanocb MDJlynnpyroutee nanpH~enne c qacToTofi f = 166,66 KrUo K sToti: 

~e nnaCTH!IKe KpemtnCSI IICTO'lHHKo 
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PesynbTBTbi II3MepeHIIfi noKasaHbi Ha pile. 4. EoKoBbie KoMnoHeHTbi 

Ha pnc. 4B o6ycnoBneHbl KBanpynonhHbiM pacmenneaneM ypoBHH 92,7 KaB. 

0oJIHblll CllSKTp B H81118M CJiy"lae )lOJl)I{SH COCTOSITb H3 '7 JIIIHIIH (pH C. 5) 1 

COOTBeTCTBYIDIIIIIX KBBilPYllOJlbHOMY pacmenneHIIID ypOBHH 5/2 B IICTO"'HIIKe 

II nornoTnTene. DapaMeTpbl pacmenneHIIH. :1 e 
2 

q Q:\ = 2,32±.0,11 Mru 
/2/ 

II ·~ = 0,19:!:.0,04 xopomo cornacyroTcH c pesynbTaTaMII ne-Baapna 

(2,47:!:.0,03 Mru II 0,23:!:.0,06). 3Ha"leHiie nbesoMonynH KBapua, onpeneneHHOe 
. -10 

H8MII .II3 Ollb!TB C "18CTOTHOH MOJlYJIHUIIefi, c/ 11 = ( 2,2:!:.0 1 12) .10 CM/BOJibT1 

HBXOJlHTCH B pa3yMHOM cornaCHH C 06bl"'HO IICllOJlb3yeMbiM 3H8"18HIIeM 

-10 /7/ 
c/ II= 2,02.10 cM/BOJlbT • 

llfiipiiHB JIIIHHII B HBUJIIX Ollb!T8X o6bl"'HO. COCT8BJIHJ18 0,8-tl,O MKM/ ceK 

II 0,6-t0
1
8 MKM/ceK )lJlH USIITp8JibHOrO II 60KOBblX lliiKOB COOTBSTCTBSHH0 1 

'ITO B. 2-t3 pas a npeBbJUJaeT HII)I{HHfi npenen 
2r0 = 0,3 MKMiceK. · 

CepHH Ollb!TOB 6biJia noCBHIUeHa IlccnenoBaHIIro BJIIIHHIIH TeMnepaTypbl 

Ha xapaKTepHCTIIKII CKOpOCTHblX cneKTpOB. 8 9TIIX Ollb!TBX IICTO"'HHK. llOJl

)lep)I{IIBBJICH npn reniieBofi TeMnepaType, nornoTnTeJib aarpeBaJICH no 50°K. 

TeMnepaTypa nornoTnTeJIH KOHTponiipoBanacb c noMolllbiD TepMonap Mellb-
/8/ 

KOHCT8HT8H U C llOMOIUbiD repMBHIISBOro TepMoMeTpa COllpOTIIBJISHHH 

PesyJibTBTbl IISMepeHIIH llOK838Hbl Ha pile. 6 II pile. 7. KaK BH)lHO II3 9TIIX 

. 6l 
pHcyHKOB, · B cnyqae Zn TeMnepaTypnoe KpacHoe cMemenne cTaHoBHTCH Ha-

6nronaeMbiM a~~eKTOM, HB"'IIHBH npiiMepao c 20°K. BenH"'IIHa TeMnepaTypaoro 

·r4 
C)lBIIra B 9TOM IIHTSpBaJie TeMnepaTyp pacTe~ KBK 

l1clJepllbiB8IDIU8H TeOpiiH 9TOrO HBJieHHH JlJIH KpHCTBJIJIOB C HSCKOJibKIIMII 

• • 10 K 191 K -aTOM8MII B aJieMeHT8pHOII H"'SHKe )l8H8 • araHOM • CO)I{8JieHIIID1 JlJIH 

ZnO HeiisBeCTHbl ocHoBHbJe xapaKTepncTHKH, Tpe6yeMbie JlJIH npHMoro cpaB-

. ./9/ n " HeHIIH OllblTB C TO"'HOH TeopiiSII • pyraH BO<>MO~KHOCTb 38KJIID"l8eTCH 

B COllOCTBBJieHHII HBIUHX pesyJibTBTOB C JlBHHhlMH llO TennoeMKOCTII OKIICII 

UIIHKa. Xoporuo nsBeCTHo.cooTHorueHIIe 

·II {T 2 ) -11 (T 1 ~ = _!_ (T 2 ) - E (T 1 ) (1) 
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CBS!3biB~IOIUee TeMIIepaTypHbiiJ: C}lBJU' pe30H8HCHOii nJIHJUI C IIOnHOiJ: aneprll

,eiJ: JI MaCCOiJ: Irany'laiOIUero aTOMa B KpHCTanne C OJlHHM aTOMOM B aneMeH-

• /10/ . Tapuoi1: gqeJIKe • B rrpeJlene HH3KHX TeMrrepaTyp, KDrJla Boa6y)I(JleHbi 

TonhKD aKycTH'le·cKne Kone6aHHSI 1 MO)I(HO C'IHTaTh·, 'ITO Ka)I(Jl8SI aneMenTap

HaSI gqeiJ:Ka MHoroaTOMHoro· KpncTanna Kone6neTCSI, KaK uenoe·. B aToM 

rrpn6nmKennn Bbipa)l(eune ( 1) ocTaeTcSI crrpaBeJlnHBbiM, ecnn noll E n M 

rroJlpaayMeBaTh aneprn10 n Macey Been aneMenTapnoi1: gqeiJ:Kn. CorrocTaBne-
. /111· 

une nawnx peaynhTaTOB c nMe!OIUHMHCSI }laHHbiMH no TerrnoeMKOCTH Zn 0 

IIOK83biBaeT ( pHC, 7) 1 'ITO TaKOiJ: Hll3KOTeMIIepaTypHbii1: ~pe}len JlOBOnhHO 

xopowo cornacyeTCSI c aKcrrepnMenToM. Bbtpa*eune' ( 1) B aToM rrpeJlene 

IlpllHHMaeT Bllll 

) I o 

' 
( 2) 

r}le nn}leKCbi S n A oTHOCSITCSI K HCTO'IHHKY H rrornoTnTeniO. · Koa!jl!jln

uneHT a H3 Mecc6ayapDBCKHX OIIblTOB JIMeeT 3Ha'leHHe aM= ( 0i141±_0,0 12) • 

.w-20 ( °K) -4, TOT *e Koa!jl!jJJiuneuT, nai1:}leHHbii1: H3 orrpe}leneuni1: TerrnoeM-
/11/ \ -20 o'-4 

KOCTH HMeeT3Ha'leHHe a =(0,167+0,002).10 (K), 
T -

Cne}lyiOIUJiiJ: THII aKCIIepHMeHTOB1 K KOTOpb!M Mbl IIpHCTYIIHnH1·- aTO 

IIOJICK pe30HaHCa C HCTO'IHHKOM ll IIornoTJITeneM B pa3Hb1X M8Tpnuax. Ma

noCTh peaoaaucuoro a!jl!jleKTa n wnpHHbi nnunn uaKnallbiBaiOT o'leHh )l(eCTKne 

orpaun'leHHSI ua Kpyr' nccneJlyeMbiX BeruecTB. OoKa HaM ynanocb ua6n10JlaTh 

peaoHaHC c HCTO'IHHKOM MgO ( 67Ga)~ ll rrornoTHTeneM z~o (pnc •. 8). Ha-
. • : r.7 ... 

ny'laTenh Mg 0 ( Ga) ·nMeeT OllHHO'IHYIO nnHHIO ncrrycKaHnSI, rroaToMy 

CKOpOCTHOiJ: CIIeKTp COCTOHT H3 Tpex miHH.i1: 1 COOTBeTCTBYIOIIIHX KBaJlpyrronh

HDMy pacmerrneHHIO OCHOBHDro COCTOS!HHS! 
67Zn (I"' 5/2 ), 3TOT CIIeKTp. 

uerrocpeJlCTBenuo rroaBonSieT orrpeJlennTh auaK rpaJlJieuTa aneKTpH'lecKoro rronH 

B ZnO, KOTOpbti1: oKa3biBaeTCSI •>· 0. UenTp TSI)I(ecin crreKTpa· CllBHHyT oT

nocnTenhHO uynSI n naxoJlHTCSI rrpn cKopocTH ( -21±_2) MKMI ceK. B nacToSiruee 

BpeMSI. HeSICHO, KaKaSI 'laCTb aToro .CJlBHra' MO)I(eT 6b!~h COIIOCTaBneHa 
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C o6bJ'IHbiM II30M9pH£,IM CJlBHrOM 1 CB513aHHbiM C II3M9H9HII9M pacnpeneneHII51 

nnoTHOCTII aneKTpOHOB B .aToMe Zn, TaK KaK no nopHJlKY Ben!I"'li!Hbi TaKoll 

)!(e CJlBHr Mo)!(eT 5biTh Bbi3BaH pa3nll'l!I9M auepr!In uyneBbiX Kone5annii 

a To MOB Zn B peweTKax Zn 0 II Mg 0 . ( B ne5aeBCKOM np!I5nn)!<eHIIH CJlBII

ry 15 MKM/ ceK COOTB9TCTByeT /),. e "" 130°K), 
/12/ 

Cornacno MonenhHhlM npencTaBnennHM cywecTnonaune aneMenTap-

noll JliiiiHbl e Jl0J1)!(H0 np!IBOJliiTh K ymnpeumo cneKTpanhHb!X nnuni!, Ha!I

M9HhUla51 U1HpHHa
1 

ua5mo)laBWa51C51 HaMil JlJ151 50KOBb!X KOMnOH9HT cneKTpa 

(pnc, 5), paBHa 0,6±..01 1 ·MKMiceK, Ee3 nonpaBoK ua ywnpen!Ie nnunn 3a 

cqeT reoMeTplln onwTa n Kouequoll TonWIIHhl o5pa3ua nepxHHH oueuKa nnH 

aneMenTapnoii Jliiiii!bi nMeeT 3Ha'lenne: 

n · -~-; R -20 
L <y -- z ""1,10 CM, 

V n 

B 3aKJ1JO'l9HJie aBTOpbi 5naronapHT nepconan UJIKnoTpona Y -200 3a 

5onhWYJO noMOUlh B npnrOTOBJ19HHII IICTO'lHIIKOB 1 - ¢,fl, !llannpo 1 

H.M. DnaKIIJlY ll n. Yepa 3a nnOJlOTBOpnoe o5cy>KJl9HHe pe3ynhTaTOB I 

a TaK)!(e E .A. DnKenhHep n A ,l1, C eKnpnna 3a noMOUlh npn ll3MepennHx. 
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PyKorrncb rrocTyrruna B H3naTenbcKnti oTnen 

26 monSI 1971 rona. 

Pnc. · 1. EnoK-cxeMa perl!cTpnpy!O.meti arrrrapaTypbi AnSI pa6oTbi B TOKOBOM 
pelKHMe. ' ll- A8T8KTOp1 . S - HHTerpaTop TOKa 1 A - aMrrnHTYAHO..;.UI!cppOBOti 
npeo6pa30B8Tenb1 :£ - cyMMaTop1 .M -: M8I'IIHTH08 3al10MHH8,!0.mE!E:: ycTpoti-

CTB01 C - nepec"'eTHoe ycTpoticTBo eMKocTb!O 1010 oTc"'eToB, T - cnHxpo
ananpy!OIUI!ti 6noK. 
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Pnc. 2. CxeMaTnqecKoe nso6pameane ycTaHOBKH • 1 - HCToqHHK 
'Y -n:snyqeanst; 2 - an:sKoTeMrrepaTypHbiii: TepMoMeTp corrpoTHBneanst; 
3 .. - nornoTRTenb R3 OKHCR UHHKa; 4 - renHeBbiii: 8KpaH; 5 - 830THbiii: 
sKpaa; 6 - BaKyyMHbiii: Komyx; 7 - 6epn:nnneBoe oKao; · 8 - Menahie rrpoBo
na nnst oxnamneHHSI rronBeCKR; 9 - MeTannnqecKaSI llnHTa nnst KperrneHRH 
KBapueB; 10 - KB~pueBbiii: sn6paTop; 11 - nsonstTop ; 12 - BcrroMoraTenh
aaH KBapueiiaH rrnacTnaa; 13 - rrpymnaa ns 6epnnnneBoii: 6poH3hi; 14 - no
norpeBaienh; 15 - neTeKTOp y -nsny,qean:st. 
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Pnc. 3, 3asncnMoCTh .senn'IHHhi pesoHa'hcHoro aljlljleKTa oT speMeHI:t usMepemlii 
'U ycnOBHH. 38K8nKH HCTO'JHHKa, e - 1100 1 6 '18COB1 OXn8)KJl9HH9 B neqn; ,·. ' 0 . . .··· .. 

tl - noBTopHhiH HarpeB ao 1200 1 saKanKa B Bosayxe; 0 - noBTopHhiH Harpes 
. . 0 . 0 

JlO. 1150 1 38KanKa B )KHJlKOM 830Te; ·() - noBTOpHhiH HarpeB JlO 1160 1 

saKanKa B soae; <a...- noBTopHhiH HarpeB ao 1150°, oxna)I{JleHne !3 neqn. 
ncTO'IHHKalpaHee noaseprwerocR saKanKe, 

11 



QOO 

025 

a50 

1 6 5 ~ 3 . Z I 0 ·I ·2 ·3 ·t ·S ·6 ·7 

·:· ..... \ .. : ~~·--.. .··. 
. _.·.:. . ~- . . . -.--··: _..·· ·.... ... --\h. .-;..\·_, r ......... .. ·. ·-··. /-.- ... .. .. . 

8 . . :. .. . . .. 
QOO :.:--· •••• ::· • .".-·.'-::f-f.:~ _..,;7.·~·\: /'·~~;:-:.~;.~·:'!! .. 
Q5'0. . ·.v · ., , · .. · 
f.OO .. \l 

Pnc. 4, CKopocTHofi crreKTp B Zn 0 ( ueHTpanhHasr ttaCTh); a - c ttaCTOTHOfi 

MOJlynsrunefi; b - 5e3 ttaCTOTHOjJ: MO.:tynHUMM; ITO OpJlHHaTe - ITOI'no~eHMe 

B OTHOCMTenhHhlX e)lMHUUaX, 

qo -~ ·~, ;· .. ~ /'.· .. :. ~ r··.-:.\ z~\ .)···: 
·a.s · · .... ~v .. ·· · \.. · ·v:. · ·'\· ,. · ·.~\.. ·v· Y · 

... 

1,0 . 

0 so J.OO 150 zoo 250 N 

Pnc. 5, nonHblfi CKOpOCTHOH crreKTP B ZnO • 
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PIIC. 6. 3aBIICHMOCTb xapaKTepHCTHK CKOpOCTHbiX CIIeKTpOB B OKHCH UIIHKa 

OT TeM!IepaTypbl IIDI'nOTHTemi ( DTHDCHTenbHbie e):IIIHHUbl) • a) - paCCTDSIHlle 

Me/Kny rrepBblMII ODKDBb!MU IIUK8MU; 0 ) - WUp!IHa- niiHHII; C) - IInDillllllb 

non uenTpanhnbiM rrHKOM.· 
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Pnc, 7. TeMneparypHbiH CJlBIII' B oKncn UMHKa. - • - O;>KMJlaeMbie no Benn

'liiUe TennoeMKOCTII'3H8'IeHIIH CJlBIII'8, 
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Puc. 8. CKopocTnoii cneKTp, nornoniTenh - Zn 0, HCTO"'HHK...;Mg 0 ( 6 7 Ga). 
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