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smnsreTCSI CBnbHO.[l9cjlOpMHpOB8HHbiM Sl.[lpOM, MHOrae R3 CBOl!CTB KOTOporo 

06t.SICIISIIOTCSI o6o(')IueHHOll MO.[l9llbiO. YTO'IH9HR9 CX9Mbl ypOBH&ll, RX KB8HTOBbiX X8p8KT9pa­

CTHK, sepo!ITHOCTell nepexo.[loB neo6xonaMo nnsr onpeneneaasr n8p8MeTpos Monena a ycT8Ro-

snenaa o6n8CTR ee npHM&BHMOCTH. 0n8HM H3 MeTonos H3y'lenasr 

accnenos88ae p8cn8lt8 
160 lb. 

l60Dy SIBnSI&TCSI 

K8K noK838na 8CCnenos88HSI cneKTP8 sneKTpo8oB BByTpe88ell K08Bepcaa, npa p8Cn8-

.[le 
160 Ho B03RHK89T oxono 130 y-nepexonos 

11 
I . r8MM8-ny'IR 886niOn8nHCb p8Hee 

no cjlOToa neKTpOH8M nHlllb nna C8MbiX R8T98CRBRbiX nepexonos, niOMR89CU98T8bi9 lK9 cneK_Tpbl 

HM&nH H9 .[10CT8TO'IHYIO p83p9lll810lllYIO CnOC0680CTb 0 'IT06bi pa3lt9nBTb 0Tll9nb8bl9 na8HH. 

l18cjlOpM8UHSI 0 y -ny'I8X HM99T 60llblll09 388'19889 nna yCT8HOBn98HR 0'198b CnOlK80ll 

160 
cxeMbi p8Cn8.[la lb 

B H8CTORmell p860T9 H3Mepsrncsr y -cneKTP 88 nonynpOBOlt8HKOBOM y 

cnexTpoMeTpe c repMa8a&BbiM neTeKTopoM. P86oqall o6'beM neTeKTOp8 K08KCH8llb8oro 

THna COCT8BnRn 5 CM
3

, lllHpH88 nHRHll 88 nonOBH89 Bb!COT9 B ll88Rb!X R3Me peRHHX p8BHR­

n8Cb 5,5 x a s s o6nacTa 1 ~as. Per8CTPauaa nposo.[lanacb 204B-K888nbHbiM 888nH38TopoM. 

11CTO'IHRKOM CnylK&n 
160

& , KOTOp bill H8XO.[lHnCR B p8BHOBeCHH C .[l0'19pH8M 160Ho 

npenapaT 6 bin nony'le8 B pe8KUHR B38HMO.[l9l!CTBHR npOTOHOB Ep 

BOll MHlll9HblO H8 CH8XpOUHKnOTpOH9 0115111. 

660 ~as C T8HT8no-

Pe3ynbT8Tbi H3Mepe8HR y-cnexTp8 
160 lb npase.[leHbi B Ta6naue 1. 3aepr88 

6onblllHHCTB8 nepexo.[lOB 6binH H3Mepeabl s 
111 

c TO'IHOCTbiO 0,05% , noaTOMY OHH 6bina npa-

HliTbi no aToll p86oTe. B o6n8CTH saeprHll 2500-2800 K9B rp8.[1YHPOBO'IH8R KPHB8R .[lnR y 

cneKTpa 6bin8 nony'l&88 no saeprastM H8a6onee HRT&HCHBRbiX naaall sayTpeaaell xoasepcaa 
11 ~ 

S8eprHH 6onee cn86hlx Y -nepexo.[lOB onpe.[lensrnHCb no nonolK&RHIO naaall s y -cnexTpe. 

0TROCRT&nbR8R TO'IROCTb H3MepeHHR HRT9HCBBHOCT&ll Y -nHHBll COCT8Bnstn8 10% .[lnR CHnb­

HbiX Y -nyqell. KpoMe naxos nonaoro nornomeaHst,s cnexTpe R86niO.[lanHCb naxa, coo-r­

seTCTsyiOI!lHe B bin9TY OllHOrO B .[lByX 8HHBrHnRUHOHHbiX KB8HTOB. nocne.[lHH9 CHllbHO 38-

Tpy.[lHHnH aaana3 cneKTP8 B o6naCTH 1500-1700 xas, TaK K8K 3.[l&Cb pacnonolK&Rbi nHKH 
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OT JlOBOIIbHO CHnhHbiX y -nepeXOJlOB 2500-2700 K9B. nn!l npsMepa aa pac. I npaaeneHbl 

JlB8 Y'IBCTK8 y -cneKTpa 1601b • 

l1HTeHCHBHOCTH KOHBepCHOHHbiX aneKTpOHOB B Ta6naue I !IpHBeueHbi B euaaauax, rue 

(K 197) COCTBBIISieT 1000 eUBHHil. illKana HHTeHCHBHOCTeli y-nyqeli BbiOpaaa TBKHM 

o6paaoM , 'ITOObi JliiSI aaaecTHbiX 'IHCTbiX E2-nepexouoa 197, 7:.!8, 880 H 1:166 KaB OTHOwe-

HHSI \ /Jy 

o.lly)/ak 

ObinH Obi KaK MOlKHO 6naJKe K aenH'IHHe a• Teop (E2). BenH'IHHa 

(E2) 6bina nonyqeaa nyTeM ycpeuaeHHSI aTHX OTaoweaall unSI 'leTbipex 

yKaaaHBbiX nepexouoa. B aTOM cnyqae aenH'IHHbi I• I ly 6yuyT p8BHbl 9KCnepBM9HT811b-

HbiM Koa<j><j>auaeHTaM KOHBepcaa. Paa6poc aaa'leHali 
:3 KCll 

a k. llO OTHOW9HHlO K a 
k 

(E2) 

HeBeiiHK JlTI!I penepHbiX nepeXOUOB, H He 38Me'leHO perynS!pHOrO OTKIIOHeHHSI B 38BIICHMOCT• 

OT aaeprHB, 3TO OOCTOSIT911bCTB0 SIBIISieTC!I CBHU9T911bCTBOM !Ip8BHnhHOCTB OIIpeueneHHSI 

HHT9HCHBHOCTH KBK KOHBepCHORHbiX nBHHA, T8K H Y - ny'lefi. 

B Ta6n:aue I npHBeueHbi aeKOTOpbie HOBbie uaHHbie ·O cneKTpe KOHBepcaoHHbiX aneK­

TpoHOB, nonyqeHHbie B peaynhTaTe coaMeCTHOro aHanaaa co cneKTpoM y -ny'leli. YTO'IHe­

Hbl HHTeHCHBHOCTH pS!U8 IIHHHli, UBHbl OUeHKH KHTeHCHBHOCTeli IIHHHli TeX nepeXOUOB, KOTQ-

pbie anepBbie o6aapyJKeHbi B cneKTpe Y -nyqei\. 

nony'leHHBSI BH<j>OpMBUHSI n03BOII!IeT C)lei18Tb HOBble 38KIIJO'IeHB!I K cnylKBT npoaepKOli 

/1 / 160 
cuenaHHbiX B npeunono>KeHali a BbiBOUOB o cxeMe ypoaHeli Dy • 

YpoBHH BTopoli poTanaoaaoli nonocbi c K" =2+ 

B pa60Te / I 1 ycTaHoaneHbi ypOBHH co cnaHaMB uo 6 poTaUHOHHOli nonoChi, ocHOBaH­

aoli H8 COCTOllHBH 965,6 K9 B 2+ ( y -BH0p8UHOHH8SI. 110110C8, pHC, 2), 

np!!Mbl9 H3MepeHHSI HHT9HCHBHOCTeli y -nyqeli n03BOII!IIOT onpeuenHTb OTHOWeHH9 

npaaeueHHbiX aepOSITHOCTeli y -nepexouoa, auymax Ha OCHOBHYJO nonocy. B T a 6naue 2 

npaaeueH~I nonyqeHHbie peaynhTBTbi, CneuyeT aaMeTBTh, 'ITO MYIIbTKnonhHOCTh nepexoua 

c aHepraei! 857 K9B oKaaanacb El, aTo, no-aauaMoMy, usa 6na3KHX no aaepraa n epexoua, 

H MelKUY ypOBHSIMH 
+ 

62 
+ 

B 60 
aueT E2-KoMnOHeHTa aToro uy6neTa. Ee uonJO onpeuenaTb 

TpyJlHO BBHUY TOro, 'ITO Bei1HI<8 norpeWHOCTb !13-38 ManoA BHTeHCHBHOCTH n epexoua. 

Koa<j><j>HUHeHTbl KOHBepcHH OCT811bHblX nepeXOUOB, HJlYIUBX C 9TOH nonOC b! , COOTBeT-

CTBYJOT aaaqeHHHM ale aneKTPH'IeCKHX KBanpynonhHbiX nepexouoa. 

/ 2/ 
B pai50Te l1owH3aBa H up. onpe.ueneaa npaaeueHHBH aepo!!THOCTh B0315yJKUeHHSI 

2 -48 4 
ypOBHSI 966 K9B 8 (E2; 0 ~ 2 ) =0,069±_0,020) e •10 CM , 'ITO 

+ 
0 ' nepaouy nonypacnaua no OTHOweHHJO K nepexouy 966 K9B 2+ 

COOTBeTCTByeT ero 
-12 

T =4,8 •10 CeK 

H <j>aKTOpy ycKopeHHSI 

11 -II 
= 2,7, nepHOU nonypacnaua ypOBH!! 966 K9B paBeH 1•10 CeK. F 

YcKopeHae B aecKOnhKO pa3 OObi'IHO un11 E2 - nepexouoa, auymiiX B ue<j>opMHpoaaHHbiX 

'leTHQ-'IeTHbiX 51Upax C y -BKOp8UBOHHbiX ypoaaei\ , 

4 

11 



YpoBHH TpeTbell poTHIIHOHHoll nonoCbi c 
+ 

K =4 

JlnR ypOBHell pOTHUHOHHOl< UOllOCbi, OCHOBHHHOH HH COCTOS!HHH 1694 K8B 4+ (pHC. 2), 

npoBeAeH THKOll >Ke HHHllH3, KHK H AnR yposHeA BTopol< nonocbi. MynbTHUOllbHOCTII nepe xo­

AOB, HAYllliiX c yposHei\ 4+ H 5+, KOTOpbie npo.RBHllHCb B y -cneKTpe, OKH3HnRcb E2. B T H6-

nnne 3 AHHbi oTHOIIleHHSI HX npHBeAeHHbiX seponTHOCTel<. Pe3ynbTHThi, nony'leHHhie no IIH­

TeHCHBHOCTRM Y -nyqeJ! , 011H3KH K BbiBOilHM/ l / , HO HX HHil9>KHOCTb Bblllle, THK KHK npen­

UOll0lK9HH9 o MYllbTHUOnbHOCTH E2 CTHno aKcnepHMeHTHnbHbiM ¢aKTOM . 

CneAyR HHHllH3Y sepoRTHOCTell y -nepexoAOB HH nonocy c K rr = 2 + H nepexonos 

BHYTPH nonoc bi c K" = 4+, nposeAeHHOMY B 
111

, MO>KHO onpeAenHTb n epi!OA nonypacnanH 

-11 
ypOBH.fl 1694 K8B T li ( 1694 x a s) = 1 ,6 • 10 ceK ,11 nHpURHllbHbill nepHOA nonypacnana 

-10 
OTHOCI!T9llbHO nepaXOAH 728 K9B T~ (728 K8B) =2 , 7 •10 CeK. E2-nepeXOil 728 K8B 

OKH3HllCl! 3HTOpMO>K9HHbiM B 5,1 pH3H UO CpHBHeHHIO C npeACKH3HHl!S!MH OAHO'I8CTH'IHOH 

MOil9llH. 3To U03B0ll.fi9T C onpeAeneHHOlt BepO.RTHOCTbiO HCKJIIO'IHTb HHTepnpeTHUH IO ypOBHS! 

1694 KaB KHK ABYX~OHOHHoro BHDPHIIHOHHoro cocTORHHll. B nocneuHeM cny'IHe cnenoBHno 

Obi OlKHASTb ycKopeHHS! nepeXOAOB Ha OAHO~OHOHHble COCTOS!HHR. no-BHAHMOMY npaBHllbHH 

HHTepnpeTSIIRS! ero KSK ABYXKB83H'I8CTH'IROro COCTOS!HHS! n 3 / 2- [ 521) n 5 / 2- [ 523 ] • 

YpoBHH 0 + H 2 + f3 -BH6paunoHHOll nonoCbi 

113 T a onRI!bi 1 cneAyeT, 'ITO MynbTHnonbHOCTb nepexoua 1263 KaB AOJI>Kaa DbiTb 

Bbiiile, qeM M2. MHnosepoRTHO HHliTll H30MepHbi ii nepexou c THKOll DOnbllloll 8HeprHeA B cxc­

Me ypOBHall 16() Dy , U09TOMY MOlKH O npeunonO>KHTb, 'ITO nepeXOil 1263 K8B CllO>KHbiil H 

OAHH ero KOMUOHeHTH OTHOCHTCS! K E1J-nepexouy, HUymeMy M9lKAY COCTOSIHHl!MH Q+ ~ 0+. 

B y -cneKTpe ODHHpy>KeH nepexoA 1176 K8B, KOTOpbiii 'IO>KeT DbiTb pH3MemeH Me>Kny 

+ + 
ypOBHRMH 1263 K8B 0 R 86,8 K8B 2 • BBHllY MHnoll RHTeHCHBHOCTH H 6nn30CTH Apyrnx 

nepexonos yCTHHOBHTb ero MynbTKnonbHOCTb He yuHnocb . Mo>KHO oneHHTb RAepHbl II 

+ 
nHpHMeTp 

+ 
IlllS! 0 Q - nepeXOJlB, 3H8R1 tJTO HHTeHCHBHOCTb KOHBepCHOHHOH: n n H RH 

K 1263 npRMepHO B lQU pH3 M911bllle, '19M y 1176, II npHHHMSll OAHO'IBCTH'IHyiO B9llH'lH HY 

sepoRTHOCTH nn11 E2-nepexona 117o K8B ( T =4,8·10-
12 

ceK). 
~ 

B 3TH X npennono>KeHHRX 3Ha'leHHe p 2 nonyqaeTCll pHBH biM 0,024, 'ITO He BbiXOllHT 

3H npell9llbl 06bi'IHO BCTp9'1810lllHXCll 3HH'I9HHil. 

EcnH COCTOliHHe 1263 K9B S!BllS!9TCS! f3 -BH6paoHOHHbiM, TO Ha HeM non>KHH D hiTb 

pOTSllHOHHSS! UOllOCH. MoMeHTbl HHepiiHH SIIlPH B f3-sHOp8UHOHHbiX H OCHOBHbiX COCTOS! l!US!X 

ODbi 'IHO 6nH3KH, H n e pBbiii pOTHUHOHHbi il yposeHb cnenyeT RCKHTb OKono 1350 K9B. B cneKTpe 

9CTb nepeXOA C 3HeprHeil 1349 K9B H C MYJibTHUOllbHOCTbiO E2; OK MOlKCT HIITH B OCH OB-

HOe COCTOS!HHe. TorAH HS nepBbil< B03DYlKA9HHbiii ypOB9Hb nol!AeT nepeXOA 1263 K8B, KOTo-
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pbil! ITpOSIBHJICSl B y -cneKTpe. C 38MeTHOll HHTeHCHBHOCTb!O AOJilKeH HATH nepeXOA H8 

ypoaeHb 283,8 K3B 4+. B cnexTpe KoaaepcaoHKhlX 3JieKTpoaoa aa nou~eMe naaall 1069K3B 

K86JIIOA81l0Cb npeBbiWeHBe 'IBCJI8 BMITynbCOB HHA KOHTypoM JIBHBB, KOTOpOe MOlKeT 6hiTb 

Bhl3B8HO nepeXOAOM 1067 K3B. 

Cno*HOCT& cneKTpa ae noaaonHeT ToqHo ycTAHOBHTb HHTeHCHBHOCTH nepexoaoa H 

COITOCT8BBTb BX C TeopeTB'IeCKBMH npeACK838HHSlMH. 

160 
YpOBHB Dy c OTPHU8TellbHOll 'leTHOCTb!O 

noATB6pABJICSl Bb!BOA pa60Tb/
11

, 'ITO npa pacnaue 
160 

Ho aacenHroTc~ Te *e 

'16Tbipe ypoBHSl c OTpauaTenbHOII 'leTHOCTbiO, 'ITO a npa pacnaue 160Tb • 

a) YpoBeHb 1264,4 K3B. OraoweKHe HHTeHCHBHOCTell y 215 ; Y 1178 ~ 0,2 6JIB3KO 
160 /3 / 

K nony'leKKOMy B pHAe pa60T 110 B3y'leHBIO Tb (eM. ) 3 H8'1eHBIO 0,21 -0,22. flBHHSl 

K 1178 B cneKTpe KOHBepCHOHKblX 3JieKTpOHOB He H86JIIOA8JI8Cb BBBAY ee M8JIOii BHTeHeBB-

HOCTB. 

6) YpoaeHb 1286,6 K3B. nouTBepA!IITOCb, 'ITO MYnbTBITOnbHOCTb auymero e Hero 

nepexoua 1200 K3B - E 1. 

a) YpoBeHb 1358,4 K3B. nouTaeplKueao, 'ITO MYilbTHITOilbHOeTH nepeXOAOB 310, 392 

B 1272 - E1 B OTHOWeHBe y 392 : y 1272 = 0,~ T8KOe JKe, K8K H nony'leHHOe npH B3y'le-
160 / 3/ 

HBB paenaua Tb (eM. ). 

r) YpoBeHb 1398,6 K3B. nouTaeplKAeHo, 'ITO MYilbTHITOJibHOCTH nepeXOAOB 1115 K3B 

H 1312 K3B- E1 H OTHOWeHae y 1115 : y1312 = 0,6 6JIB3KO K 3K8'1eHBSlM 0,7-0,8 
160 

B Tb. 

.llpyrae ypoaaa, B03HBKaiOmae npa paenaue 
160 

Ho 

B npaaoll 'IHCTH cxeMhl paenaua noKa3aHo 6onbwoe KOJIH'IeeTBO HOBhiX ypoaaellltiODy 

KpaTepHSlMH AJISl aaeueKBSl 3THX ypoaaelt 6biJIH: I) H3seeTHaH 3Hepraa paenaua 
liO 

Ho 3386 :!:. 15 K3B; 2) eosnaueaaa 3Heprall npHMhlX H KaeKHAHhiX nepexouos; 

3) MYnbTHfiOJibHOCTB nepeXOAOB (OHH ITOK838Hbl H8 pae. 2); 4) AHHHhie 0 e-y B 
/ 4 5 / 

y - y - eoanaueaasrx • • OraoweHBH HHTeHeHBHOCTei! nepexouos, oeo6eHHO E1, He Mo-

ryT 6bJTb xopowaM KPHTepaeM AJIH onpeueneHHH xapaKTepaeTBKH BhleOKBX yposHei!, TaK 

K8K eMeWHB8HHe eOCTORHBll MOlKeT 3H8'1BTeJibiiO HapyWHTb ITp8BIIJI8 HHTeHeHBKOeTelt. 

HeKOTOphle H3 e oeTOHKHli npeunaranueb a 6onee paHKHX pa6oTax (eM. / I / ). 
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CneeyeT OTMeTBTh TOT IPaxT, qTo MYnhTBnonJ>HOCTh 6onJ>weA qacTB nepexo.c~oe 

B3 rpynm>I 1200-1500 xse oxa3anach E2 znH M1, a se E1, xax npe.c~nonaranoch e 6onee 

paaazx pa60Tax. Kax cneACTBHe 1pRAy ypoeaeA e o6nacTB 1400-2300 xse npzDBcaaa nono­

*BTenhaaB qeTHOCTh. 

HylKBo c.c~enaTh 3aMeqaaHB o6 ypoei!BX, B3o6pa*eHHbiX aa pzc. 2. YpoeHH 1431, 

1436, 1699, 1757 B :.!086 KSB BBe.[leHhl DO SBeprBBM B MynhTBDOnhHOCTBM nepeXOAOB. 

Bee oaz HMeJOT nonO)K.aTenhayro qeTHOCTh, a npe.c~nonaraeMhle cn&Hht yxa3aabl aa pzc. 2 . 

YpoaeHb 1699 K9B llOATBep*AaeTCB coena.[leHHBMH ( L 86 ,8) ( y 16!0/
41 

H 

(y 197) 6- 1300-1450)
15 1

• 

+ 
HecKOnhKO HH*e 1700 K9B AOn*HO 6hiTb COCTOBHBe 1 , 06pa30B8HHOe TeMB *e HeA-

TpOHaMH 312-[ 521] , H 5/2-[ 523] 0 qTO B COCTOHHBe 1694 K3B 4+, a TBK* e COOTBeT-

CTByJOWHe pOT8llBOHHbte ypOBHB. YfAeHTH<j>HUHpOB8Tb HX llOBOnhHO cnO*HO BBHAY B03MO*Ho­

ro CHnbHOrO CMeWHB8HBSI COCTOBHHll. He HCKnJO'IeH01 'ITO K8KBe-liB60 H3 YK838HHblX ypoe­

ael! OTHOCBTCB K STOA pOTBUHOHHOH nonoce. 

YpoeeHb 1805 K9B DOATBep*I1810T ( L 86,8) (y 1710) -coena.[leHB/
41 

flepeXOil 

1806 K9B TSK*e MO*eT 6 hiTb pacnono*eH B ApyroM MeCTe CXeMbi, MelKAY ypOBHBMH 

1893 K9B H 86,8 K9Bo 8 DOnh3Y 9TOrO B8pHaHT8 roeopHT aanH'IHe COBDBAeHHH 

(K 197) (y 1610) 14/ 

YpoeeBb 2096 xae xapaKTepea TeM, 'ITO ece TPH n e pe xo11a c aero HAYT aa ypoeHH 

Y - BH6paUHOHHOI\ DOnOCbt. CoenaAeRHH ( Y 963 + 966) (y 1050-1200) MO*HO HHTepnpe-

THpOBaTb, cneAyBpa6oT/
5 1

, K8K (y 962) (y1049) H (y966) (y 1131). 0TCyTCTBHe 

nepeXOAOB Ha OCH OBHYIO nonocy MO*HO 06'bBCHBTb K -3anpeTOM, H 3Ha'leHH9 CITHH8 4 

KB*eTCH no 9TOA ~pHqHHe npeADO'ITHTenbHee, '19M 3. 

HeKOTOpbtM noATeep*AeHHeM ypoeHSI 2209 x ae cny*BT coena.c~eHHB (yl97) (yl900- 2500)• 

= (y197) ( y 1925)
151

• 3TH *e COBIT811eHHB OTHOCBTCB K ypOBHIO 2270 IC9B (y 197) (y 1986), 

8 TSK*e B03MO*Hbte COBll811eHHH ( y966) ( y 1304/
5 1

• 

Coa naAeHHB, Ha6niO.[IaBlliHeCB B 
151 

H HHTepnpeTHpOBBHHbie K8K (y !97) (y 2002); 

( Y 962) (y 1236) H ( y 966) (y 1321), cny*aT ITOATBep*AeHHeM ypOBHB 2286 K9B. 

C )'pOBHB 2469 K9B MOryT BATH l1HTb nepeXOilOB, HO llBa H3 HHX THK*e p83MellleHbl 

B n:pyroM MeCTe cxeMhi. 

rpynna y poeael! Bbtllle 2600 K3B BBOAanaCb Y*e B PS!Ae pa60T ( CM. I I I). 

YcTall o n neHHe MynbTanonbHOCTel! nepeXOAOB noaeonBeT cyABTb o KBBHTOBbiX xapaxTepa­

CTRKax K 8X(.[IOrO H3 ypOBHei!. flo-BHAHMOMY o OHB 38CenBJOTCB rryTeM p83pe11I9HHbiX f3 -nepe­

XO)JOB npa p8CD8119 B30MepHOrO COCTOBHHH 16() Ho 2~ • 
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C ypOBH.II 2630 lt9B,IpOM8 llBYX CBnbHbiX nepeXOilOB Ha OCHOBayiO DODOCy) HlleT 

nepeXOil 1665 lt9B Ha y -BH6palUIOHHoe COCTOHHHe, 3TO DOilTB8p)I(Jl8HO ( Y 966) (y 1665) 

COBnall&HHHMH/
5
/, nepeXOil 1280 1t9B XOpOWO Yltll81lb!B88TC.II M8)1(JlY 9THM ypOBH&M H COCTO.II­

HH&M 1350 ISB, Ho ero MYllbTBDOnbHOCTb- M2, a 6blrro 6bl Epallae BHTepecao yCTaHOBBTb, 

ll&liCTBHTem.uo na oa Hll&T " KOHKypeHIUIH c Tp&M.II E1 y -nepexollaMH, 

B03MO)I(HO, qTo C yposaell 2660, 2673, 2699 H 2733 K9B HllYT KOHKypapyiOllUie El H 

Ml-ana E2-nepeXOilbi, B aTOM cnyqae E1 nepeXOilbl 3aaqaTem.ao 3aTopMO)I(eHbl no OTHo-

W9HBIO K 0JlH0'1"8CTRttHbiM 3H8119HBSIM. 

no HHT&HCHBHOCTHM y -nepeXOilOB 6bllla onpell&lleHa BepO!ITHOCTb aacerreHH!I Ka)I(JlQ-

1'0 H3 yposaeli nyT&M 91l8KTpOHHOI'O 3aXBaTa, 3a 100% 6btlla IlpHHHTa HHTeRCHBHOCTb BC&X 
160 

nepeXOilOB, HllYWHX B OCHOBHOe COCTO!IHH8 Dy (pHC, 2), B ellHRH!laX Ta61lH!lbl 1 9TO 

cocTaBD!IeT 4700, BenaqaHbt e g rt BblqHCilHilHCb B npellnOilO)I(&HHH, qTO OHH 3aCelliDOT-

C!l npn {3 -pacnalle a3oMepaoro cocTO!IHH!I 1601b • EcllH ypoeeRb 3acenneTCH npa 

pacnalle OCHOBHOI'O COCTOHHH!I 
100

1b t TO B81lHqaaa fgft 6yll&T Ha 1,0 MeHbme. 
+ / 1/ 

AHallH3 nODOCbi, OCHOBaHHOH Ra ypOBHe 1694 K9B 4 , npoBelleH B 

3aaqeHH!I BepO~HOCTeH aneKTpOHHOI'O 3axeaTa H fgft npaeell&Hbt aa pac, 2, Bom.-

WHHCTBO f3 -nepexollOB MOlKHO OTHeCTH K paapellleHRbiM ana nepsoro aanpemeRH!I, !13 

pHC, 2 BHilHO, qTo HeT {3 -rrepeXOilOB C MallbiMH 3HaqeHHHMH P.gft ( OKOilO 5), BHilHO 

TaKlKe, qTo ecna 6ht 3aceneaae JtaKoro-na6o H3 ypoaaell npoacXOilHilO c f g ft > 8, TO 

HHT&HCH BHOCTH COOTBeTCTBytoWHX y-nepeXOilOB 6biilH 6bt HaCTOilbKO Mallbt, qTO OHH He npo­

HBHilHCb 6bi B Cn&KTpe, 

ABTOpbt Bbtp8lK8toT 5narollapaocTb B.A. XanKHHy a ero coTpyllHHKaM 38 XHMaqecKoe 

Bbiileneaae npenap8TOB ap6H!I, K.SI. rpoMOBy, :>K,T. :>Keneey H r. My3HOiliO 3a HHTepec 

K pa5oTe, H.l1. n!ITOBY H c. BbopHXOilbMY 3a none3Hbl8 o6cy)I(JleHHH, a TaK)I(8 aBTOp8M 

pa50Tbt
11 1 

M.n. AaOTaaoll, B.C. JllKenenoay, A.B. 3onoT8BHHY a B,O, Cepreesy 38 npe-

llOCTaBrreHHylO B03MOlKHOCTb 3 aHOBO llpOaHallH3HpOB8Tb HX 3KCnepHMeHTallbHbl8 pe3yllbT8Tbl, 
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Ta6~a I (DpoAOa&eBKe 2) 

I 2 ~ 4 2 li z ~ :! I32I 0,!2 roo I,2;t.O,S 0,66 I,4S 2,3 S,5 EI,E2 !330 "- O,I ~so "-'2 0,6S !,42 2,2 5,3 E2,11I I33S 0,!2 "-'?0 ~I,? 0,64 I,40 2,I S,2 UI,E2 !344 O,I6 ~so ~2,0 0,64 I,40 2,I 5,2 III,E2 !349 O,II "'?0 ~I,s 0,64 I,40 2,I S,2 E2 
!369 

0,20} !370 0,44 400 I,9;t.O,S 0,6I I,36 2,I 4,9 III,E2 I37I O,I3 

!374 
O,IO 1 I37S 0,26 I90 2,3±.<J,S 0,6I I,3S 2,07 4,9 III !377 0,07 

I3S9 0,20 -40 ~s 0,6I I,32 2,05 4,S 112 !396 O,I9 IOO I,9;t0,6 0,6I I,32 2,05 4,S III,E2 

I400! O,I? 220 O,S±_0,2 0,60 I,3I 2,00 4,7 EI I402 
I40S o,034 <roo >0,3 O,S9 I,3I 2,00 4,7 !409 O,IO! --.I9o "'I ,S O,S9 I,30 2,00 4,6 I4IO 0,24 

E2,11I I4I5 
O,I4J I4IS 0,27 ~I90 -2,S 0,5S !,27 I,95 4,S III !420 0,07 

I42S O,OS 
I43I 0,68l 4SO !,7±_0,4 0,57 !,26 !,90 4,5 III,E2 !433 0,09 

!436 0,241 !40 2,Sii O,S6 I,2S !,90 4,S III I43S 0,!0 
-I44I O,IO <roo >I O,S6 !,22 I,88 4,4 Be EI !443 O,I2 <IOO >I,2 0,56 !,22 I,SS 4,4 Be EI !473 0,20 260 0,77±.0,2 o,ss 1,20 I,ao 4,! EI I4S9 - roo 

ISIS 0,!2 
!606 0,02S 
!609 0,0! 
16!3 0,06 
!62! O,IS !65 0,9±.<J,2 0,47 I,OO !,43 3,3 E2 
I6SS 0,09 20S 0,44±,0,08 0,4S 0,9S !,35 3,! EI !670 O,I? I?O I,ot0,2 0,4S 0,9S !,35 3,I E2 
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Ta6;ona I (npoll;oueDe 3) 

!7!8 0,3! ~ 0,8t,0,2 0,44 0,90 !,25 2,8 E2 
!77! 200 
!787 0,!7 !60 I,I:t,0,3 0,40 0,87 !,IS 2,6 E2,UI 
IBOI 0,05 "'50 ~I 0,39 0,83 !,!3 2,5 III,E2 

!806 0,!6 !20 I,3;t0,3 0,39 0,83 !,!3 2,5 I(! 

!8!9 0,05 !20 0,4.:!:,0,! 0,39 0,82 I,I2 2,5 EI 
!86! 0,06 <50 >!,2 0,36 0,77 I,OI 2,2 (III) 
!87! 0,07 <50 >!,4 0,36 0,76 I,OO 2,2 MI,112 
I92I 0,05} 230 0,9:t,0,2 0,35 0,72 0,98 2,! (EI) 
!925 O,IS E2,11I 
!953 O,I4 <40 > 3,5 0,34 0,7! 0,94 2,I (EO) 
!986 ~0,03 IIO {.0,3 0,33 0,69 0,9! 2,0 EI 
!998 0,08} IOO I,4;t0,6 0,33 0,68 0,90 2,0 B!! EI 
2002 0,06 
2006 80 
2069 0,07 205 0,34:t,0,08 0,3! 0,64 0,84 !,80 EI 

2086 0,09 IOO 0,9:t,0,4 0,30 0,63 0,82 !,75 III,E2 
2!38 ~roo 

2!64 rv!OQ 
2!84 0,07 340 0,2I:t,0,07 0,29 0,60 0,75 !,62 EI 
2382 IOO 

2428 0,0201 IOO 0,4.:!:,0,2 0,24 0,5 0,6 !,3 
2433 0,025 
2542 O,II 450 0,24±.0,05 0,225 0,46 0,54 I,I2 EI 

2559 0,0!5 IOO 0,!5±.0,08 0,223 0,45 0,53 I,II EI 
2574 0,020 IOO 0,20:t,0,08 0,220 0,44 0,52 I,IO EI 
2586 0,0!5 60 0,25±.0,08 0,220 0,44 0,5! !,08 EI 
26!2 O,IO 420 0,24:t,0,5 0,2!8 0,43 0,50 I,OS EI 
2630 O,IO 480 0,2I:t,0,04 0,2!5 0,43 0,49 !,03 EI 
2646 0,068 230 0,03:t<J,07 0,2!2 0,42 0,48 I,OO EI(+M2) 
(2654) ~IOO 

2673 0,!5 560 0,27:t<J,05 0,2!0 0,4! 0,47 0,96 EI(:t,ll2) 
~2680 0,02 ~roo ""0,2 0,2!0 0,4! 0,47 0,96 (EI) 

(27!9) '""'20 
2734 0,022 70 0,32±.0,!0 0,205 0,39 0,45 0,94 EI,E2 
2763 0,026 55 0,47±.0,!5 0,200 0,38 0,44 0,92 (l.U) 

,-..,2855 "'IO 

HB~8BCBBBOC~B KOBB8pcBOBBHX 3~8KT~B B 1(- ~yqei npBB8~8BH B OAHBaKOBHX 
8~~8X. HOiMBpoBKa npoB3B8~8Ka no K03 B8B~aM KOBB8pcBB E2-nep~~8~0B !97,728,880 
B 966 KSB. lly~~•noXiBOC~g a~zx nepexoli;OB BSJec~Ba Ha pacn~a Tb • 



Ta6Juola 2 I Ta6liJIIla 3 

SKCnep .. eH!anDHHe H teopetzqecKKe otsomeBKR np.:se~essux 

f 
SKCnepiK8B!~BH8 B !80p8!Bq8CKK8 0!80.8BBR npBB8)1;8HHKX 

B8POR!BOC!el E2 - nepexo~OB B !60D Be !60 
1r Y 7l1f.Y nOl!OCIUIII :sepoll!BOC!el E2 - nepeXOAOB B Dy K87l1f.Y UOl!OCIUIII 

c K = 2+ a Kr = o+ c Kr = 4+ II Kv- = 2+ 

-
OIIH! Teopu I OIIIi! TeopBll 

llep&XOJUI nepexolUI 

no KOBB8pcBOBBHK no KOBB8pcBOBHYK 6es nonpa:su c nonpf 
no r- .Q'IaK 6es nonpa:su C nOnp8.11KOI nor - J!Y'IaB Bll8K!J?.OH9 <4, = ( u:enpoaa. /I7 II/ z = 0,03 

22-0 
0,55±9,06 44- 32 I,OO±.O,IO 0,56 !,00 

0,6<>±<J,06 0,9~,!5 
22-- 2o 0,70 0,58 44- 22 
22- 4o 

0, 056;t0, OIO 44-42 0,62 
22- 2o 

0,074±9,,0!0 0,05 0,072 0,62!9,07 0,67!9,07 0,!96 

44-22 
32 -4o 

32 -2o 0,65±9,!0 0,68±9,!0 0,40 0,59 
44- 52 0,26!9,04 0,25±,0,04 0,040 0,22 

44- 22 
42 -4o 

42 -2o 
5,4:t,I,O 5,3t,I,O 3,0 4,7 

44-62 0,4 0,06 0,0036 0,03 

44 _... 22 

52 -6o 
52 -4o 

!,38±9,3 I,26;t,0,3 0,57 !,26 
55:- 4' - 2,6;t,0,5 I,O 2,5 

62 -4o 
Sq.- 32 

62 -6o 
0,06;t<J,02 0,!9!,0,06 0,27 O,IIJ4 

54- 52 4,0t,I,O 3,4.±,0,7 0,48 2,5 

54- 32 

54- 62 2,4t,I,O 2,9,t0,9 0,428 4,2 

54- 32 

15 
14 



NUHn. 
MJ•~ "'" 

"""l 

.· 

/200 

.... 
"' 

.... 

N........., 

Pac. Ia. raMMa-cneKTp 
160

Ho B cpeaael! aHepreTH'IeCKOA o6naCTH OT 1000 110 1320 KaB. 

NuMn. 

2~42 

2673 

2612 

JDO 

--ol 

200 

.... 
21154 

fO() ·I 27-t' 
2610 

"50 1100 fMO f7f)() 1'Hil N KQHQAQ 

Puc. 16. r aMMa-cneKTp 160Ho B meCTKOA o6naCTH aaeprul! 2500- 2800 KilB. 




