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.i3a.JKHeMlllHMli xapru<TepHCTRKa.MH H3Jiy'!eHliiI 3.JieKTPOHOB Bb!COKHX 

3H8pntii B MOHOKPHCT~ax. ITOMHMO c~eKTpaJThH!:lX, HBJIJIIDTCH OpHeH­

Tal.l;HOHH!:le 3aBHCHMOCTH Bh!XO,Wl ITO.JlHOM SHeprHH H3Jiy'IeHIDI [I' 2] ' 
3aBHCHMOCTH OT,n:eJ!bHOM crreK.TPartbHOM Y.IDIHH, oco6eHHO JKeCTKOM ti:ac­

TH crreKTpa [r,3] . YKasaHHHe 3a.BHCIDi10CTH IT03BOJUIIOT CpaBHHBaTb 

Bh!XO.JW pa3~'!HHX BH:!J:OB H3.l!y'IeH.IDI: KorepeHTHOrO . TOpM03Horo H3-

Jiy'IeHIDI (KTI1). l13.11yti:eH.IDI H~6apbepHl:lx (llli) l1 KaHMMpOBa.HHHX 

(HK) 3.JieKTpoHOB. 

MOJKHO Ta.KlKe OTMeTHTb C.Jie~Klll88 OOCTOHTe.JibCTBO. B KTl1, MK M 

l1H ITOB8.IJ:8HHe JK8CTKOM HaCTH CII8K.Tpa_ OTJIWiaeTCH OT OClll'lliOro TOp­

M03HOrO H HB.JIH8TCH HCTO'IlillROM IDl'.QlOpMau;HH 0 M8XaHH3Me. BsarrMo­

.n;e!iicTB.IDI. IIo.n:o6HHe n:cc.Jie,n:oBa.HlIH Harvrn: Oh!Jlli BhlIIO.JIHeHhl paHee H 

rrpe,n:BapIITeJ!bHHe .n:amme_ onyOJ.rl!KoBaHhl [rr . 
B.HaCTORII{8M pa6oTe rrpe.n;cTaB.JIHIDTCH HOBhle pesy.JibTaThl, rro.JiyqeH­

Hble c ycoBepmeHCTBOBa.HHOM M8TO.n;HROM, OIIllcaIDIOM B .n:py~OM .Hamett 

pa6oTe, TaIOKe rrpe.n;CTaB.JllleMOM Ha ROH©epetlll,Hro B IIpl13.libOpycbe. 

IIo 3TOH rrpl11!IIHe MeTO.IJ;llKa sr<cnepHMeHTa B sToJ1 pa6oTe ,n:eTMbrrn 

He npliBO.n;HTCH. 

B Kati:eCTBe MOHORpliCTaJIJili1!8CKl1X Ml1ill8H8H liCIIOJib30Ba.JIHCb: 
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I. .A.71Maa TOJil!IIDIOH B,n;om, Harrpa.BJieHIDI rra.,n:a romero IJY'!Ra 

IOO MRM. OCI> [rno] ' IIJ!OCKOCTI> (OII). 

2 • .A.71Ma3, TOJII11WiOH 470 MKM, OCI> [no] . IIJIOCKOCTb (IIO). 

(DOI). 

YroJI KOJJ.lllJMa.Jll'll! rryi:ma IPOTOHOB, Hs.11yqeHHHJC B a.JIMaae cocTaB­

JJHJI. 2,s . ro-4 pa,n;. 

0THOCHTMJ>Hoe MOHHTOPHPOBaHHe "<Ill~ aJieKTpoHOB, ITepeceKaro­

IIIHX HCCJieA'{eMHe aJIMa3Hble MWII8HH' BHITOJIHRJIOCI> ITO HX CHHXpOTpC>HHO­

MY H3JJyqeamo rrpH ITOMOll.IR HOHH3a!UIOHHOH KaMepH ITO MeTO.JJY 6HCTpo­

ro c6poca ycKopeHHoro IIY1IRa aa MH111eHI>. 

HaMepeHWi HHTerpa.1ll>HOrO BHXO,nli <iJoTOHOB, T.e. IIOJIHOH HHTeH­

CKBHOCTH Q - KBa.HTOB, IIpoH3BO,D;liL1IHCI> IIIJH IIOMOlltH KBa.HTOMeTpa 

B:wu,coaa. 

PesyJIJ>TaTH H3Mepemdi BHXO,na IIOJIHOH aHeprHH, HOpMHpoBa.HHl:le 

Ha COOTBeTCTBYIOlllRH BHXO,D; OT p!.30pHeHTHpC>BaHHoro KpHCTaJL7Ia , rrpe,n;­

CTaBJleHH Ha pHc.I-3. 

·PHc. I H306paJKaeT
0 

saBHCHMOCTI> OT yr~ MeTa SJ.IeltTPOHOB OTHO­

CHTeJll>HO OCH [roo} (Ia) HOCH [no] (I6). B yrJIOBOi!: 3aBHCH­

MOCTH BHXO,D;a Ha6.lllmaeTCH qeTKO BHpallte:tmaa CTPYJtTYpa: muGI B 

ueHTpaJII>HHX o6JlaCTHX, OTJDrqaDIIHeCJ'l DJHpHHOii, pr 60KOBHe IIpC>BaJru 

HJIH o~6JieHHe BIDCO,na H3Jly11emm:. 

lfilnmMyM ~OHHHX IIOTepl> SHeprm! peJtR:THBHCTCKKX SJ.IeKTPO­

HOB aBTopH TeopeTH'l'.ecKOi!: pa6oT~ [41 cBHSHBaKlT c cymecTBOBa.HHeM 

3Ha"<lHTeJil>HOH ,D;OJIH MeRTpC>HOB, COBepmal(Jl{KlC Ha.,n:6api:,epaoe ,n;BRllteHHe, 

ta ITOTOM'J HCinlTHBal(Jl{KlC S;aMeTHO MeHl>llllle IIOTepH Ha H~eHHe. 

.llJia OCH (jro] aJIMaSa TOJllltHHOi!: 470 MKM 6HJIH TalOKe BHITOJIHeHl:l 

li!aMepemm: SaBHC!IIMOCTK HHTeHCHBHOCTH rrppr K~ "'5·I04 pa,n: 

llPH H3MeHeHHH yr~ BJieTa 3.lleRTPOHOB OTHOCHTeJil>HO c_;a6oli (OOI) 
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-
(pHc.2a) H CHJll>HOtt (ITO) (pHc . 26 ) IJJlOCltOCTett; (COOTBeTCTBeHHo 

Bpamemre MOHORPHCTaJIJJa IIpoH3BO.nHJIOCl> OTHOCHTMDHO BepTRlt8.lll>HOH 

H rOIJHSOHTMI>HO~ oceit). Kpn!le OTJ1Ht{WDTCR KaK IUHPHHOtt IIHKOB, 

TaK H B!lCOTOH ROrepeHTBHX Il.Jleq , 

CPaBHeHHe 38.BKCRMOCTett IIOJIHOH aaeprHH OT yrJia B7!eTa OTHO­

CHTeJll>HO OCH [no] rrpH .ztBYX p!.SHWC KOJI.JIHMaD;WIX JIY'IKOB qioTOHOB 

(pHc . I6 H 2a) IlOKa3HBaeT H03aBHCHMOCTl> nm:pHllH IIHKOB, MeCTOIIO­

JIOJKeHIDI M:HHHMy!JOB !)9,ll;lif8U;HOHHl:lX IIOTepi:, pr HlC rJJy6mrn OT KOJIJillIMa­

n;mx. 0,ItHB.Ko BllCOTH IIHKOB H xorepeHTHl:lX IIJieq H3MeHfDOTCH 3aMeT­

Hee, qTO,IIO-BH,Il;KMOMY, CBH,ll;eTem,cTlJyeT 0 TOM, qTo :e:s.rryqeHHe KaHaT 

JIHPOBal!HHX SJieKTpoHOB H KTH cocpe,n;oToqeHO B 6oJiee Y3KOM HHTep­

BaJie yrJIOB no CPaBH0HKJO c TOJ>MOSHHM. 

()qem, CJia6o rrpMBHJJaCI> CTPYKTYP'- B SaBHCHMOCTH HHTeacrumoc­

TH OT yrJia BJieTa OTHOCHTMI>HO IIJIOCKOCT!d ( OII) , aJIMa3a TOJIIIlIDIOii 

IOO MKM :e: IIJIOCKOCTH (ITO) , a.JIYasa TOJlllUlliOH 4 70 MRM. ( pHc • 3a H 

36). 
IloBe,n;eHHe ·xecTKOH 'laCTH CITeKTPa nsyqaJIOCI> rrpH ITOMOntH rrap­

Horo MaI'HHTHOro Cil0KTPOMeTpa c 4 Cu;HHTR.1LJI.lID;HOHHHMH cqeT'lliltaMH . 

0pH0HTaIUIOHH!le 38.BHC:HMOCTH BHXO,D;a ipoTOHOB C E~= 2 I'aB 

(p:e:c.4a) H E~ = 3 TaB (pHc.46) OTHOCZTeJll>HO IIJIOCKOCTH (OII) 

xpHcTaJJJia TOJlllUlliOH IOO MKM o6Hapy.lltHBa!OT HeKOTopoe oc~6Jle1me 

BHXO,nli B O~CTH yrJIOB 6.imSKOR lt e = 0° .. 

Oc~6JleHHe BHXO,n;a qioTOHOB c E~= I raB (pHc.4r) H E~= 4 raB 

(pHc.4a) OTCYTCTByeT, HO c pOCTOM yrJia, Hao6opoT, IIposm11.1IeTM 

ycHJieHHe, rrpprqeM WlR E'f.= 4 raB, BepC>JITHO, ycHJieHHe CBR:3aHO c 

BHCmm.m ra:pMOHHRaMH B HHTep:I>epeHnRORHOH KapTHHe. 

Oc.7Ja6JleHHe B c.nyqae WIOCltOCTH (IIO). JtPKCTaJIJJa TO.,'III1WiO:lt 

470 MKM IIpC>MepeHO - TOJll>KO B6JIH3pr e = 0 H COCTaR118:eT 0,73 ± 0 , 09. 
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HaE:OOJiee CHJI:bHOe OCJia6JieHYie B!IXO):la t\ - KBaHTOB il':eCTKOH 

qacTH crreKTpa HB.OJI!OnaeTCR npH yr.nax BJieTa 3JleKTpOHOB 0.JIH3KHX 

K 8 = E)min OTHOCHTeJibHO OCH [IIO] (pHc.43, E~= 3,8 rsB) H 

OTHOCRTe.JlbHO ocH[Ioo] (pnc.4n,e,*) COOTBeTCTBeHHO E~= 3,8; 

3; 2 f3B, ITpl'I'!eM yrOJI MHHliIMJMa H3JiyqeHWI e m·1n COBIIa,:n;aeT C CO­

OTBeTCTBY!OlllliM yrJIOM B opll!eHTau.ROHHO:ti 3a.Bli!CID\lOCTli! li!HTeHCliIBHOCTH 

(pHc.I,2). 

Ha.Jrnqne ITHRa B opKeHTaUHOHHOH 3aBHCHMOCTH HHTeHcHBHOCTH 

(pHc.I-3), c ITOJiyillHI>HHOH, cooTBeTCTBYIOmeft KPHTliI'{eCROMY yrJiy 

KaHa.JJ:RpOBa.HliIR Jhnr.I(Jcapna, a TaKllte oCJia6JieHHe BHxona *ecTRoli 

t.Ia.CTH crreRTpa CBH,IJ;eTeJibCTBYIOT, qTo K3Jiyt!eHHe CBR3aHO c RaHa­

.7ll'.lp0BaHHHM liI Ha;n;6ap:&epHHM nBIDKeHHeM 3Jl6KTpOHOB, rrap~HHe 

ITO,IUIVICY! K PMCYHKAfll 

Pli!c.I 39.mi:CHMOCT:& ITOJIHOfl 3Heprl'lli ~ - JiI3Jiyqemm OT yrJia 

BJieTa OTHOCHTeJThHO: 

a) ocH [rno]; 
6) OCH [no] 

Pli!c. 2 39.BJiICHMOCTb :mepr:rirn Cl - li!3JiyqeHHR OT yr.na Bile Ta OT­

HOCHTe.JlbHO OCH [no J 
a) HMIIYJibC 3JieRTpoHa Pe ocTaeTCR BOJIJiI3liI "c.na6oi1:" ITJioc­

ROCTH ( 001) 

6) BOJlliI3H 11 CliIJibHOll11 IIJIOCKOCTK (lIO) 

PHc.3 39.BJiICHMOCTb ITOJ!HOH 3HeprPIK Q - liISJiyqeHHR OT yrJia BJie-

no.JIH KOTOPHX MOryT OHTb BH.fIBJI6HH TOJlbKO IIOCJie KOJm'feCTBeHHoro ' Ta OTHOCHT6JibHO: 

cpa.BHemm c TeopeTITT:ecKHMH pac'!eTaMK. I a) ITJIOCKOCTH (OII) 
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6) ITJIOCKOCTH (ll0) 

Pli!c.4 OpJiieHTaUHOHHHe 38.BHCHMOCTH *eCTKOH '!aCTH crreRTpa liI3Jiy­

qeHKR OT yrJia BJieTa 3JieKTPOHa OTHOCJiITeJI:&HO: 

I. IlJIOCKOCTliI (011) 

a) E~= 4 f3B, 6)E~= 3 raB, .o~ E~= 2 I'3B, 

r) 1':'&= I f3B 

2. OcH [roo] 
n) E'&= 3,8, e) E0= 3 raB, ~) E~= 2 f3B 

3, OcH [II01 
8) B = 3,s raB 

~ 
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