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B!!-epeHH e 

3a nocne.o.uee Bp6Mll uccne.o.osaHHJO uany'leHHSI Re1u 6bln noCBliUleH uenblll p>~.o. pa-

6oT, 8 pa6oTax/
1- 61 

6bln. IICCne,O.OB8H CU9KTp KOHB9pCHOHHb!X aneKTpOHOB- Ha uarHHTHb!X 

{3 - cuexTpowe't'pax, e pa6oTe/
7 1 

uayqancSI y - cneKTP ua cnHHTHnnRnHoHHOM cneKTpo

ueTpe , uatcoaeu, uccne.o.oeanHcb y-y 11 •7•81 
e - • 

19•101 
H • -y I ll / coena.o.eHHSI. 

P eayn&TaTbl 9THX _pa6oT, no-BH.O.HMOMy, ua.o.e)I( HO ycTaHaenKBaJOT cne.o.yJOUlYJO cxeuy 
lU 

pacna.o.a Re 

1. Y Re
184 

HM99TCll H30M9pH09 COCTOSIHH9 C SHeprHeJI 188 K<IB C xapaKT9pHCTHKa-

uu 8+. 3ToT ypoeea& c T~ • 160 .o.a. pacua.o.aeTcll na6o anexTpOHHbiM aax e aTOM aa ypoe

• nK6o .o.eyMll tcacxa.o.Hb!MH nepexo.o.aua 83,3 xae M 4 
14

•
6

•
101 

u 104 ,7 K<~B HK 

M1 +E216•91 
qepe3 UpOM9)1(YTO'IHbiJI ypOB9Hb 104,7 K<IB ( 4-) Ha OCHOBH09 COC TOSIHK9 

Re lU ( 3-) , C OCHOBHOrO COCTOliHHSI Re 184 c T ~ ., 38 .o.a aneKTpoHHb!M a axe aToM pac-
lH 

n a.o.aeTCSI Ha ypOBHH W 

H3B9CTHbl cne.o.yJOUlH8 ypOBHH (171(: 

a) 0 (0+0); 111,2 (2+0); 364,0 (4+0); 748,2 K<IB (6+0) - ypOBHH poTaQHOHHOll nonOCbl 

OCHOBHOrO COCTOIIHHH. 

6) 904,4 (2+2); 1006,8 (3+2); 1134,7 K<IB (4+2) - ypOBHH y - B116paQHOHHOA nonocbl, 

B) RelU B OCHOBHOM pacna.o.aeTCll Ha y - BH6paQHOHHYIO n onoc y W lS4 , B TO 

epeMSI xaK pacna.o. Re 
184

m npeuuymecTeeaao u.o.eT qepea H30MepHb!A nep exo.o. 83 ,3 K3B, 

B pR.o.e pa6oT
11 •2•4 •6•7•111 

BBO.O.HnHCb .o.ononHHTen&Hble p a anH'IHble B03MO)I(Hbte y poe-

Hll 1 O.QH8K01 X8K HaM K8)Ke TCSI, HaH6onee 060CHOB8HH8B, XOTSI H .n a n e K O He rron-

' 16/ 
uasr, cxewa ypoeaell W 

184 
npe.o.no)l(eHa XapMaTneM H Xaa.o.neeM , KpoMe p oTauuou-

HOI nonOCbl OCHOBHOro COCTOSIHHll H y - BH6paUHOHHOJI nonoCb10 BBO.O.liTCSI ·ypOBHH 1223,0 3- ; 

1286, 7 5-; 1448 . 0 a-: 1503, 3 7- • YpoB9Hb 1223,0 K<IB BBO,O.HnCSI pauee B pa-
17/ /11/ 17/ 

6oTax .n)l(oucoua H Bucrap.o.a H _.o.p. , a ypoeea& 1286,7 - B pa6oTax .n)l(oacoua 

H !l)l(enenoea H .o.p/
41

, XopOWO 060CHOBaHO H BB9,0.8HH9 ypOBHell 1448,0 H 1503,3 KSB, 

O.o.uaxo HeT npsrMbiX aKcnepHMeHTan&HbiX .o.aHHbtX o '19THOCTH 3TKX ypoeue A, ecTb TOnhKO 

3 



.naHHble, CSJl.lleTenbCTBifi011UI9, 'ITO see OHB, no-SH.llBMOMi(, O.llBHaJCOBOll '19THOCTB, C uenhiO 

ycTaHosneHJlll '19THOCTH STBX yposHell, a TaJC)Ke nony'leHBll 6onee WHpOICOll HHcpOpMaU)IH 0 

pacna.ne Re1U H nocTSBneua aTa pa6oTa. 

no.nroTOBJta HCTO'IHBICOB 

11cTO'IHHJC Re 
184 

nonyqancH nyTeM o6ny'I9HHH HaTYp&nhHOA son~><Ppawosoll cponhrH 

.neltTOHaMH c SHeprHell 13,6 Mas ua llHJtnoTpoHe 114> AH YCCP. AnH Y - cneJCTpOCJCOilHH 

Hcnonh3osanBCh .usa HCTO'IHBKa. O.nHB Ha HHX 6bln o6ny'leH npx6nBaBTenhHO 4 ro.na Haaa.n, 

.llnll npOCTOTbl ero H830S9M 'cTapbilt' IICTO'IHHJC, a .npyrolt, H830S9M ero 'cse>KHA', o6ny'leH 

aa 3,5 Mecgua .no HaMepeHHlt, .QnH xccne.nosaHBH KOHsepcxoHHoro cneKTpa Hcnonh3osanHch 

'cS9>KHit' BCTO'IHHJt H 'upoMe>KyTO'IHbill', o6ny'I9HHblll npa6nB3HTenhHO aa 8 M9CKileB .llO 

H3MepeHHlt. AJCTHSHOCTh 'cTaporo' HCTO'IHHKa 6hlna H9.llOCTaTO'IHa .nnH H3M9peHHit Ha Mar-

HHTHOM Cn9KTpOM9Tpe, 

Bee HCTO'IHHKH 6hlnH Sbl.nenellhl Ha MHweHelt pa.nHOXHMH'I9CKHMH MeTo.nSMH 6ea HocH

TenH. XHMH'I9Cit09 Sbl.ll9neHHe 'cTaporo' HCTO'IHHKa OllHCaHo S pa6oTe
131

• 

144 
MeTO.llHK8 Bhi.neneHHR •cae>Kero' H 'npoMe>KyToqHoro' HCToqHHKOB Re 6blna no-

Ill/ 
.ll06Ha onHcaHHOit S pa6oTe , 06ny'I9HHaH NHW9Hh paCTSOpgnaCh S 30% H2 02 , 0CHOSHaH 

'laCTh w y.nanHnach nyTeN oca>K.neHHH ero s sH.ne soni><PpaNosoA JCHcnOThi ua IN 

no HCI pacTsopa, Bo.nuag cpaaa nponycJCanach qepea xonoHKy c DW 1 X 8 S Cl -cpop-

Me, Ha xonoHJCe Re OTMblsancH OT ocTaTKOS W IN HCI H CMbiSanC!I KOHUeHTpHposaHHOll 

HNOa • nocne paa6asneHHH .no IN no HN08 pacTsop nponycxancg 'lepea KOnOHKy 

d 0,1 x 3 eM. Konouxa npOMhisanach 0,5 NH2 S041 B aJCTHSHOCTb CMblsanach 20N H2 S0 4 .Ami 

TOfO, 'IT06bi yMeHhWHTh 06'b9N aneKTpOnHTa, H3 KOTOporo se.neTCH aneJCTponBa, paCTSOp 

paa6asnHncH .no 3N no H 2 504 H nponycKanCH qepea JCOnouxy c cpToponnacTOM, ua JCOTOP&Ill 

6hln Haueceu T6<t>. AJCTHSHOCTh .necop6Hposanach so.noA H ynapHsanach .nocyxa, nocne qero 

CMbiSanach aapauee npHrOTOSn9HHbiM paCTSOpoM (NH 4 )2 S0
4 

CH aneKTpOnH3 Ha nnaTHHOSYIO nposonoKy 0 0,1 X 1 CM, 

c pH•2 , H3 KOToporo H aen-

KpoMe aKTHSHOCTH Re 
184 

, "cae.>KHA' H "'npOMe)l{yToqHbiA' IICTQqHHKII CO.Uep>Kana: 

xax MewaiOWYIO npaMeCh Re 
188 

, IIM9JOWHA T ~ = 68 .UH, u nnoTHhiA y - cnexTp c 

MaKCHManhHOit 9Hepr11ell y - ny'lell 406,6 Jtas/ 
121, 

TauN o6paa oN, •cse>KHA' IICTO'IHKK co.nep>Kan y . -nepeXO.llbl, HHTeHCIISHOCTH KOH-

sepCHOHHbiX H y - nHHHll JCOTOpbiX cna.nana CO speMeHeM C T ~ = 38 .UH, OT pacna.na 

Re 184 • c 
U4.m ua 

T ~ • 160 .llH. OT pacna.na Re , H c T~ - 68 .nH. OT pacna.na Re 

'CTap&Iit' HCTO'IHIIII .nasan niiH.IIH, COOTSeTCTSyiOillH9 npaKTil'leCKH nHWh pacna.ny H30MepHo

ro COCTOSIHHSI Re U-6m • 
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MeTOAHJta H3MepenuA 

y - cneJ<TPOii npOBO.llHnHCb C nOMOWbiO 
x / 

Ce(LI) .lleTeK~opa xoaJ<cllanbiWro 

Tllna, npe.llOCTaaneHHoro HaM npa>KCI<HM H<tl TT • .LleTeJ<TOp IIMeeT 

MeTpOM 21 MM 0 Bb!COTOA 20 MM H 'I}'BCTBHTenbHbll 001>eM 5 CMS • 

Jln11 .ycHneHlfll IIMnynbCOB .ll9T9XTOpa npHM9HllnCll M81IOWYMIIWHA ycHniiTenb na naMnax 

E810F 11 TpaH311CTopnb!A ycnnnTenh. CnexTpb! y - nyqeA CHlfManHCb c noMOWbiO 2048-xa-

nanbnoro TpaH311CTopnoro anann3aTopa. Ycunenne acero TpaxTa cTa6Hnii3Hpoaanocb c no-

MOWbiO penepnoro HMnynbCa OT renepaTopa ToqnoA llMRnHTY.llbl. Kann6poaKa 

HOCTH )leTeXTOpa npOBO.llHnacb C ROMOWbiO CT8H.ll8pTHbiX HCToqHHJ<OB Cs taT 

Roue • Jlnll xann6pOBI<H B o6naCTH HII31<HX 9HeprHA npHM9HllnCll HCTOqHHJ< 

XanH6pOBKH no 3HeprHH Mbl nonb30B8n11Cb B OCHOBBOM HCTOqHBXOM Ra 22e 

'I}'BCTBHTenb-

Co eo H 

Yb 
1e8 

• .Lln11 

RpOBO.llllnHCb B 'xopoweA reoMeTpHH' 0 qTOObl H36e>K8Tb noliBneHIIll CyMM8pHb!X nHJ<OB • 

.Lln11 llccne.lloBaHlfll xoHBepcHonnoro ·cneKTpa ucnonb3oaancll MarniiTHhiA f3 - cneKTpo-

MeTp THna 1<9Tpon
113

•
141

• Pa.llHYC nocTpoeHHll npn6opa p - 10 CM, TeneCHbiA yron n -
0,3%, pa3peweHHe - 0,2% no Bp 0 WllpHH8 np&eMHOA wenll - 0,42 MM. Jlnll yM6Hb-

weHHll cjJoHa npa perncTpaunH cna6blx xoHBepcHoHHbiX nHHHA ncnonb30BMIICb .llBa pa3Hecen

Hhlx na qeTaepTb oxpy>KHOCTH cqeT'!:Hxa reArepa-MJOnnepa, axnJOqeHHblx a cxeMy coana)le

nnA. Co6cTBeHHbiA cj:Jon TaxoA C'!fCTeMbl cocTaBnlleT 4 HMn/qac. KoHTponb aa MarHlfTHbiM 

noneM cne xTpoMeTpa ocywecTanKncll c noMOWbiO ·.llaTqnxa nporonnoro MarnHTHoro pe3onan

ca. 0.llH8KO npn6op H6.llOCT8TOqHO XOpOWO OTrpa.llyllpOB8H 0 R03TOMy TOqHOCTb onpe.lleneHHll 

9HeprHA KOHBepCHOHHbiX nnHBA COCT8BnlleT 0,2 X9B B HH3KOnHepreTHqecKOA o6naCTH cneK-

Tpa II • 1 K9B .llnll >K6CTXHX nHHlfl. rpa.llyllpOBOqHbiMH nHHIISIMH cny>KIInll nHHHH ReISS 
1151 

H net<OTOpble nHHIIH Rete• , onpe.llenennble B pa6oTe XapMaTua H Xan.llneH/B/. 

P e3ynhTBTbl 113MepeHHA npe.llcTaanenbl B TB611Rue 1. B nepaoA KononKe npHBe.lle Hbi 

aneprHH y - nepexo.llOB, onpe.lle neHHble nn6o H3 Konaepcnonnoro cnexTpa, e cnn 3TH nepe-

XO.llbl HB6niO.llBnHCb B XOHBepCHOHHOM CR9XTpe, nu60 83 y - cnexTpa, ecnn xonaepcnon-

HbiX .Q8 HHblX H9T. 

80 BTOpOA II Tpe TbeA XOnOHXBX .llBIOTCH OTHOCHTenbHble HHTeHCHBHOCTH y - nyqeA 

.QnH ' c Taporo' K 'coeJKero' HCTQqHH~OB 1 rrpH 9TOM KHT9HCKBHOCTb y - 904,4 X3B RpHHHTB 

aa 100. 

C ne.lly JOwaH x on o n x a .ll&e T OTHoweHHe IIHTeHCIIBHOCTeA y - nHHHA ' c T&por o ' HCTo q-

HHKB X HHTeHCIIBHOCTliM y -liJIHHA • CBe>Kero ' • 0THOW9HHe IIHTeHCBBHOCTeA niiHHA CllnbHO 

CBR3 BHHbiX C anexTpOHHb!M 3BXBBTOM Re 
1
8< B OCHOBHCM COCTOIIHIIH .llnll 069HX HCTO'IHHXOB 

p8BHO - 1, B TO Bp9MSI. K8K .QnH IIHHHA, CBSI3 8HHbi X C ::tneKTpOHHbiM 38XB8TOM 

x/HHCTHTYT ~H3Hl<H TBepnoro Tena. 

5 
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/4/ 
sTo OTHOllleHue • 5. B p86oTe .D.>~<enenoB8 11 JJ.p. npuBeJJ.eHbl ltpHBble. p8cn8JJ.8 JJ.nH 

HeKoTOpblx nHHKll. T8K, H8npKMep, HHTeHCHBHOCTH nHHHll K 1172,6 KSB {1170), K 1110,1Kss 

{1106), K 384,2 KSB {382) Cn8Jt810T C T~ ~ 160. JlH, B TO Bp91olll K8K IIHT9HCHBHOCTH 

nKHHll K 1383,8 KSB {1373); K 1274,0 KSB (1265); K 1023,8 Kss; K 1011,1 Kss; 

K 904,4 KSB H ueKoTopble JJ.pyrKe cn8JJ.810T c T~ ~ 38 JJ.H. ( HMeiOTCll B BHJJ.y HHTeHcus

HOCTH nHHHll, HSMepeHHble cnyCTSI JlB8-TpH M9CllU8 nocne OKOH'I8HHSI o6nyqeHHSI. 8 CK06K8X 

yK838Hbl sHeprHK y - nepexoJJ.OB, onpeJJ.eneHHble B p860Te .D.>KenenoB8 H JJ.p.) HaMepe-

HilS! .LJ.>KeneUOl\8 H Jlp. nOJJ.TB9p>KJl810T B03MO>KHOCTb T8K01'0 JlOBOnbHO '19TKOrO p83JJ.eneHIISI 

nepeXOJlOBlCBSI38HHbiX C sneKTpOHHbiM 38XB8TOM Re IH H 
u•m 

Re • 0THOll19HHSI JJ.nll 

Y -1122 H y -185 KSB nony'IHnKCb MHOrO M9Hb1L9 1, 'ITO Tpe6yeT Jl81lbHellwero o6b-

IICH9HHSI nocne YTO'IJieHHII CX9Mbl p8Cn8JJ.8 • 

.LJ.n11 y -962,5 KSB OTHOll19HHe nony'I89TCSI 12,5. T81tOA MeJJ.neHHbill p8Cn8Jl He MO-

>KeT Hlol9Tb MeCT8, noTOMy 'ITO 11HHJfH, Cn8JJ.810IUH9 C T ~- 160 JJ.H., Jl810T OTHOll19HHe -5. 

y - nHHHH 294 H 162 KSB H8 'cBe>KeM' HCTO'IHHKe 38M8CKHpOB8Hbl ·nliHHllMH ReISS , H 

HX OTHOCHT8nbH~e HHT9HCHBHOCTH ~nH "'cBe>Kero' HCTQqHHY-8 He llpHBO~KTCK. Bee OCTanb-

Hble nepeXOJlbl, JJ.nH KOTOpbiX He Ollpe,lleneH bl OTHOCHT9nbHhl9 BHTeHCHBHOCTH 'C89>Kero' 

HCTO'IHHK8, CBSI38Hbl, no-liHJlHMOMy, C p8Cn8JJ.OM Re IHm nyTeM sneKTpOHHOrO 38X!l8T8. y 

nHHHH 540,4 H 537,8 KSB B y -cneKTpe He p83JJ.enHnHCb, HX HHT9HCHBHOCTH nony'leHbl H3 p8C

qeT8 CYMM8pHOA HHT9HCHBHOCTH 8,23 .UnR 'CTB.poro' HCTOqHHK8 H 2,24 .llnR 'CB8>Kero'HCTQqHH

K8, o qeM CK838HO .aanbllle. VIHTSHCHBHOCTb y -364,4 K3B .anR 'cse>t<ero"' HCTO'I{RRK8 aa.a~:a~w-e-

H8 Ha-a8 H8no>KeHHH y -365,5 KSB Re
133 

• Ecnu Bbl'leCTb HHTeHCHBHOCTb y - 365,5 KSB, 

HCnOnb3yR OTHOCHTenbHble HHTeHCHBHOCTH y - ny'leA JJ.nll Re !Sa , UpHB9JleHHb19 B p8-

6oTe. X8pM8TU8 H Jlp/ 
121

, TO nony'l8eTCH, 'ITO y - 364,4 ltSB OTHOCIITCSI K Re IH 

B cneKTpe y - nyqell HM910TCll JJ.Be o6n8CTll H9p8apyllleHHbiX y - nHHKA B p8AOHe 

190-210 H 86-78 ltSB. 

8 nSITOll KOnOHite npHB9Jl9Hbl OTHOCHTenbHble HHT9HCHBHOCTH IC - ltOHBepcHOHHbiX 

11HHHll, npu>~ew HHTeHCHBHOCTb K 904,4 KSB npHHRT8 38 100. Hcnonb30B8nHCb Jl8HHble, 

nonyqeHHhl9 H8 "npOMS>KyToqHQM " B 1 CB8>K8M" HCTOqHHK8X 1 npuqeM .n.n51 nHHHA, HM8101J.J;HX 

OTHOW8HH8 y - KHT8HCHBHOCT8A 'CT8poro* HCTO'I{HHK8 K HHTeHCHBKOCTSIM 'cBe>Kero"', 

p8BHOe 5, OTHOCHTenbHble HHT9HCHBHOCTH onpeJJ.enRnHCb no OTH0lll9HHIO K K 384,2 KSB, 

JJ.nll nHHHA, KMBIOIUHX STO OTHoweaue, p8BHoe 1, - no OTHOweHRIO K K 904,4 ltSB. Ha p8-

~/ IS~ 
60Tbl .LJ.>KenenOB8 H Jlp. cneJJ.yeT, 'ITO JJ.nll Re OTHOlll9HH9 HHT9HCHBHOCTeA 

I I< ss..~ : I K 90'·' - 48 : 100 • T8~toe OTHoweHue JJ.89T npassnbHblll KOSci><PRnHeHT BHyTpeH-

HeA KOHBepcHH .nnH K-384,2 KSB ( y - nepexoJJ. - 'IHCTbiA E2). 3To OTHoweHHe Hcnonb-

30B8nOcb JJ.nll CBS13H HHTeHCHBHOCTeA nHHHll, onpeJJ.eneHHbiX OTHOCHT9nbHO K 384,2 H 

K 904,4 ~tss. T8KHM o6p830N, HHTeHCHBHOCTH KOHBepcHOHHbiX nuuaA, npaseJJ.eHHbie B nRTOl! 

ltOnOHKe, OTHOCSITCSI K p8Cn8JJ.y Re 184m H .llOn>KHbl 6blTb COROCTB.BneHbi C HHTeHCHBHo-

CTSIMH y - ny'lell JJ.nSI 1 CT8poro' HCTO'IHHKB. 

6 
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B W9CTOA JtOJtOHX9 .ll8Hhl SKCD9pBN9HT8DbHhl9 KOScpcpHUH9HTbl BHyTp9HHell KOHB9pCHH 

ua K - o6ono'D<e, nony'I&HHble ua OTHoweHHll liHTeHCHBHOCTell xousepcHOHHblx H y - 1IKHHA. 

npH STON .llDll HOpNHpOBKH HCDODb30B8DCll T90p9TH'I9CKBll KOS<P<PilUH9HT BHyTpeHHell KOHBep

CIIH H8 K - o6ono'D<e .llDB y- 904,4 KSB, BaliTblll sa T86DHU C1IJIB8 H Ban.n
1161

• nepexo.n 

Y - 904,4 KSB - 'IIICThlll E2 B a K-904,4 • 0,0045. Ha pa:c. 1 npe.n<;Taanenbl peaynb-

T8Tbl Cp8BH9HHll SXCD9pKN9HT8DbHhiX KOScpcpHUli9HTOB BHyTp9HH9ll KOHB9pCHH C Te0p9TH'I9-

CKIINH. no-BH.IlHNONy, TO'IHOCTb onpe.neneHHll XOScpcpHUH9HTOB BHyTpeHHeA KOHBepCHH COCT8B

Dli9T 10-20%, C aTOll TO'IHOCTb~ SKCU9pHN9HT8DbHb19 KOScp~HUH9HTbl BHyTp9HH9ll KOHBepCHH 

xopowo noJKaTcll ua TeopeTH'Iecue KpHBble, Hcxn~qeuxe cocTaBnli~T nepexo.nbl 1008,2; 

1018,9 H 1122 KSB, .llDll KOTOpbiX TO'IHOCTb onpe.neneHHll KOScpcpHuHeHTOB BHyTpeHHell KOH-

sepcHH 20-40%. a K 537,8 onpe.nenHeTCH cne.ny~I..UliN o6paaou. Y - 540,4 KSB paa-

p11JK89T ypOB9Hb 904,4 KSB, ero HHT9HCHBHOCTb no OTHOW9HH~ K y - 904,4 KSB CO spewe

H9N ueusTbCll xe .nonJKua. Ha cxeNbl pacna.na cne.nyeT, 'ITO y -540,4 xsa - 'IIICTblll E2-

nepexo.n. npu HCDODb30B8HHH T90p9TH'I9CKOrO KOScpcpHUI19HT8 BuyTpeuHell KOHBepCHH a 

K 540,4 11 RHT9HCHBHOCTH K-540,4 xsa Bbi'IHCneua ero y - HHTeucuauocTb no oTuoweuH~ 

K HHT9HCHBHOCTH y - 904,4 KSB, 3T8 HHTeHCHBHOCTb Bhi'IIIT8D8Cb Ha C}'11oM8pHOll HHT9HCHB

HOCTH y - 540,4 + y -537,8 KSB, 

B ce.nbMoll xonouxe yxaa&Hbi uynbTHDODbHOCTH nepexo.noa, cne.ny~wue ua xoscpcpHuHen

TOB BHyTp9HHell KOHBepcHHo KpoMe TOro, B DpHM9'18HHliX .llDll 0T.Il9DbHbiX nepexO.IlOB .ll8~T-

Cll OTHOW9HHll K/L IID!ol L 1 +Ln / '-In , n1160 TO II .llpyroe, nony'I&HHble peaynbT8Tbi 

cornacy~TCK co cxeMoll ypoanell w IU , npe.nno>Kennoll XapMaTueM 11 Xau.nneeM. O.nnaxo 

lil3 Cp8BH9HXH y -HHT9HCHBHOC TeA 'cae>Kero' Iii 'cTapore' liCTQqHRKOB cne.nyeT, qTQ nepe-

XO.Il 151,5 KSB He MO>K9T paap!I>K 8Th ypOB9Hb 1286,7 KSB, 

Jln11 yposneA 111,2 xss u 364 xsa nonyqen xopowull 6ananc HHTeHCHBHOCTell, nn11 6o-

nee BhiCOKHX yposnell 6anauc KHTeHCHBHOCTell CXO.IlHTCH xyX<e, Tax xax ue yqTeHbl cna6ble 

nepexo.nbl. 

JlanbHellwee Hccne.noaaulle X<9CTKOll o6nacTH xouaepcHoHnoro cnexTpa c u enbiO onpe-

.nenemui NyDbTHDODbHOCTell HaBeCTHbiX y -nepeXO.IlOB, 8 T8KX<e llayqeHHe MllrKHX KOHBep-
18< 

CIIOHHbiX DHHHJI DOaBODHT, UO"""BII.Illo!MOMy, p8CWI1p11Tb cxeMy ypOBHe ll W 
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T a 6 JI H L\ a I 

OTHOCHTeJinH~e HHTeH- OTHome- 0THOCHTo Ollm,nae-
8Hepr~m CMBHOCTH Y - JI:£l!6i! HHe HH- HHT6HCH:Bo 

"cTap~ti" "c:aeJKHlt" TeHCH:Bo KOH:Bep- M~e llpiD!e-
y - Jiy- y _ Jiyqelt CHOHH~X Mym.TH-
llelt , MCTOl!- HCTOl!- HCTO'I:lHH- K -JIHHHlt noJII>Hoc- l!SHHe 
Ka:a HHK HHK n .nJIH ak TH 

HOB eTa- "cTaporo" 
Roro" K C:BellteMy11 HCTOl! -HHKS 

I458 O,I45 O,I45 I 

1383,8 0,273 0,278 I o,n I,8oi0-3 E2 

13I2 0,024 0,026 I 

!274 0,368 0,375 I 0,2 2,4.IO -3 E2 

1220 0,104 

II72,6 3,24 0,665 4.,9 3,4 -3 4,7.IO MI,MI+E2 K 
r:-=7,5 

II30 0,022 

II22 0,068 0,135 0,5 0,08 5,4.10 -3 MI 

III0,1 I,6I 0,288 5,6 0,4 1,1.10-3 El 

1034 0,137 

1023,8 1,68 I,47 I,I4 I,20 3,2.10-3 E2 

1018,9 0,16 0,17 -3 4,8.10 E2,MI+E2 

IOII,I 0,221 0,236 0,94 0,46 9,4.10-3 M1 

1008,2 0,3 O,I7 -3 2,6.IO E2,El+M2 

971,5 0,146 

962,5 0,'+42 0,035 I2,6 

954 0,2I7 0,05 4,34 

922,2 20,I 3,92 5,13 9,2 2,1.10-3 El+M2 

904,4 roo IOO I roo 4,5.ro-3 El 

896 43.,4 44,9 I 47 4,9.10-3 E2 

882 O, I8I 

858 0 ,464 0,091 5,1 
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852,5 0,441 0,09 4,9 

821 0,136 0,034 4 

816,5 0,176 0,034 5,2 

812,5 0,134 0,084 1,6 

J li liij ~ • I 
806 0,066 0,083 0,8 I 
793,4 95,5 95,3 I I32 6 ,2.10-3 E2 I 

I 

770,5 2,09 I,97 I,06 2,7 5,8.10-3 E2 

642,5 4,9I 4,96 I IO 9,2.10-3 E2 ~ I t 1 I i~ I 

540,4 0,73 0,73 I 2,I 1,3.10-2 E2 

537,8 7,5 I,5I 5 I2 7,2.10-3 EI+M2 

384,2 7,73 I,5I 5,1 48 2,8.10-2 E2 f =3,3; L.+r,._ •.s 
5,5.10-2 

l,u I I ~ ;-tJC'4/ ~@ 364,4 O,lBI O,I08 2,6 3,4 MI+E2 I 

3I8 14,0 2,67 5,2 64 2,I.ro-2 EI t =7,5 

294 O,II8 

275 O,I28 O,I3 I j 
252,8 34,9 12,2 2,9 670 9.6.10-2 1: L +L I II f"!. I ~i 

E2r - 1,7 ; _•_11 -2.s 
LIII 

226,5 4,45 1,19 3,7 

216 34 6,6 5,I 

I85 0,04 0,30 O,I3 I I ,! I I i~ I 
I 

I80 0,08 

I70 0,09 

I62 I7,9 

I5I,5 O,II O,II I ,I lie // /Y/ i~ -........J 

I26,5 0,2I 

III,2 49 47,3 1,04 7780 7,r.ro-1 LI+Ln 

,I E2 ---1,3 ~ - ~ ~ Lm I 

104,7 32,7 6,7 4,9 
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