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B HayqeHJm CBOJICTB BTOMHblX sutep sa nocne.aHHe ro.abl 6blnH .llOCTHrHyTbl 6onbWHe 

ycnexH, Mo.aenH H.llpa nosBonHnH CHCTeMaTH3HpoBaTb 6onbwyro qacTb HaKonneHHoro aKcnep~c~

MeHTanbHoro MaTepHana H npe.acKasaTb PH.ll HBneHHJI, JlnH .aanbHellwero Hx. pasBHTHH H 

.llnSI OUeHKH rpaHHUbl HX npHMeHHMOCTH He06XO.llHMbl, O.llHBKO, HOBble HB,lle:amble 3KCnepHMeH

T8nbHble CBe.lleHHH o CHCTeMe H CBOJICTBax aHepreTH'leCKHX ypoBHeJI H.aep H o nepexo.aax 

Mem.ay HHMH, 

· B HacTOHWeJI 

.aa Tm167~ 
Er16.:___ H

0
161 

pa6oTe·TSKHe CBe.aeHHH nony'leHbl npH Hay'leHHH pa.aHoaKTHBHoro pacna· 

. Er 167' Tm165 Er165' Tm1@____, Er16~ 'lBCTH'lHO 

, 3TH- H.ll.pa HBnHIOTCSI CHnbHo .ae¢opMHpOB8HHblMH H HX H3y'leHHe C 

TO'lKH 3peHHSI p83BHTHSI Sl.llepHblX MO.llenel! npe,llCTSBnHeT HHTepec, 

I1ccne.llOB811HSI UpOBO.llHnHCb C llOMOWbiO {3 -cneKTpOMeTpa. G .llBOl!HOJI <iJoKyCHpOB-

KOl! Ha yron •. ",f'i ' nocTpOeHHoro 8BT'opoM COBMeCTHO c E.n. rpHrOpbeBblM no.a pyKo

BOltCTBOM A.B. 3onoTaBHHa, I1sMepeHHH npoBO.llHnHcb npH npH6opHOM paspeweHHH 0, 11. %, 

0,2% H 0,4%, To'lHOCTb B onpe.aeneHHH aHeprHH cocTBBnHna 0,1%. 

167 167 
I1ccne.aoaaHHe pacna.aa Tm ___. Er 

Ha ocnoae nony'leHHbiX .ll!IHHbl~ o6 aHeprHHx, HIITeHcHBHOCTHX 11 MynbTHnonbHOCTHX 

167 167 /1/ 
nepexo.aoB B H.llpe Er npe.anomeHa cxeMa pacna.aa Tm , noKasaHIIBH Ha pHc, 1. 

• + 
8 Hell BnepBble BBO.llHTCSI ypoBeHb 531,8 K3B 3/2 , Tpy.llHOCTH, B03HHK810WHe npH UOUbiT"" 

Ke HHTepnpeTHpOBBTb aToT ypoBeHb · B cornacHH c .llHarpaMMoll HnnbccoHa, npHBO.llHT K 

.npe.anonomeHHIO 0 KOnneKTHBHOM y .-BH6pauHOHHOM xapaKTepe aToro ypoBHH, 

165 
l1ccne.aoBaHHe pacna.aa Tm ___,. Er 

165 

Eb!nH onpe.aeneHbl SHeprHH II OTHOCHTenbHble . HHTeHCHBHOCTH KOHBepCHOHHblX 
' 165 /2/ 

aneKTpOHOB Tm nepexo.llbi c aHeprHHMH 1043, 1046,7 11 1428,5 Kaa o6Hapy-. 
/~ ' 

meHbl anepBble , MeTO.llOM ¢oToa¢¢eKTa onpe.aeneHbl OTHOCHTenbHbie HHTeHcHBHOCTH 
165 

. y -nyqeJI Tm ·c aHeprHHMH 218,9, 243,0, 292,5, 296,3 t 297,5, 456,4, 460,3, 

564,5 H 807,5 K3B/
4

/ Bb!COKOe paapeweHHe UpH6opa U03BOnHnO nony'lHTb OTHOWeHHS! HH

TElHCHBHOCTeJI KOHBepcHOHHbiX aneKTpOHOB K : L 1 : I.,1 : I.,11 HnH K: (I., + I.,
1
): L

111 
· pH.aa ne-

peXO.llOB, · 3TH .llBHHble BMeCTe C ,,.llBHHblMH 06 OTHOCHTeflbHbiX HHTeHCHBHOCTSIX y -nyqel! 

3 
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167 
CxeMa pacna)la Tm 

Tmf67 

531.8 IOC 

'265.0 K3b 
207.9 1(3b 

0 K3C 

I03BO,IIHIIH onpeJleiiHTb MynhTHIIOIIbHOCTH 25-TH nepexoJlOB • .nns1 ceMH nepexoJloB nonyqeu

'lhte 3Ha'!eHH>I UOJlTBepJlHilH H YTO'IHHilH HMeiOIUHeC>I iliiTepaTypHbie )laHHhie, JJ:il>I OCTanb-
• < /4/ 

lbiX 18-TH MyilbTHilOIIhHOCTH 6hiUH onpeJJ:eneHhl anepBbie 

HaiiaeHHhie TO'IHhle, 3Ha'!eHII>I auepriiii nepexoaoa no3aonunn ua ocuose auepreTH'!ec-

Koro 6anauca. npeJlcKa3aTb cymecTaosaHIIe ypoau~Jt Er165 c auepnt>IMH 507,6, 578,1, 
/2/ 

~21,3 II 1429 K3B •. YcTaHoaneune MynhTIInonbHoCTell MHornx y -nepexoaoa aano 

B03MO>KHOCTb ycTpaHHTb HMeiOUlHeC>I npOTHBOpe'IH>I B npHUHCaHHH KBaHTOBhiX xapaKTepnc-
165 . . /4/ 

THK HH3KOile>KaiUHX ypOBHeJt Er C 3HeprH>IMH 77,2, 243,0, 29612, 297,5 H 356,6 K3B 

H ycTaHOBHTb KBaHTOBbW xapaKTepHCTHKH H9KOTOphiX 6onee BhiCOKHX. ypoBHeJt. 6hma onpe-
165 

Jleneua JlOn>I aneKTpouuoro 3axaaTa ua ypoBHH Er H cooTaeTcTayromne 3Ha<~eHH>I 
/4/ 
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npennaraeMag HaMH CXeMa pacna)la 
1~ 

Tm noKaaaua Ha p1IC, 2. 

B03MO>KHO, 'ITO ypoaeHb c aueprneJt 1428 K3B >IBn>IeTcg TpexKBa3H'IaCTII'IHhiM cocTo>I-
. - + 165 

HHeM c KBaHTOBhiMH xapaKTepncTHKaMH 3/2 , npeJlCKa3aHHhiM a >IJlpe Er npn aueprnH 

1,3 Maa B.r. ConoaheBhiM, .ti~'Wtl ~r .. "' 
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Hh!X 

6hrnH onpeneneHbi 
163 

aneKTpoHOB Tm 

~Erus 
P II c. 2. 

165 
CxeMa pacna)la Tm 

163 163 
Yiccne)loaaune pacna)la Tm ·,. Er 

3HeprHH H 

• B o6nacTH 

OTHOCHTeUbHbie HHTeHCHBHOCTH KOHBepCHOH-

3HeprHH 3U9KTpOHOB < 600 K3B o6uapy-

>KeHbl HOBbie KOHB9pCHOHHbie IIHHHH K 338,3 H K 435,1. CneKTp KOHBep-

CHOHHbiX 3UeKTpOHOB B o6nacTH 3HeprHH 600-1760 K3B B HaCTO>IIUeJt pa6oTe HCCII9JlOBaH 
163 . 

BnepBbie, 06Hapy>KeHO 43 HOBbiX KOHBepCHOHHb!X UHHHl! Tm , IIpHHa)lne>KaiUHX 28 nepe-
ffl/ . 

xoJlaM • BnepBbte onpeJleneHbi MYUhTHnonbHOCTH nepexoAoB c aueprH>IMII 60,2; 104,4; 

164,4; 393,2 II 471,6 K3B H nonyqeHbi caeAeHH>I o MynhTIIIIonbHOCTH eme p>IJla Jlpyrnx 

IIepeXOJlOB, 

Ha ocuoae nony<~eHHbiX 3KcnepHMeHTanbHhiX JlaHHbiX npeJl!IO>KeHa CX3Ma pacnaJla 

Tm 163 (pnc. 3), 
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CxeMa pacnana Tm 
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53f.8 IOC 

'265.0 K3b 

207.9 1(3b 

0 K3C 

no3sonunu onpenenHTb MynbTHnonbHOCTH 25-TH nepexonos • .OnH ceMn nepexonoB nonyqeH

Hb!B 3HaqeHHll llOJlTBBpJlHnH H. yToqHHnH HMB!OlUHBCll nHTepaTypHb!B Jl8HHble, Jlnll OCTSnb-
• . /4/ 

HbiX 18-TH MynbTHllOnbHOCTH 6blnH onpeneneHbl snepBbl9 

Hal!neHHLle ToqHble, 3HaqeHHH aHeprul! nepexonos no3Bonnnn ua ocHoBe auepreTnqec-

Koro 6anaHca. npencK838Tb cymecTsosaune yposHel! Er
165 

c 3HeprHHMH 507,6, 578,1, 
. /2/ . 

921,3 u 1429 K3B • YcTaHosneuue MynbTHnonbHOcTel! MHorux y -nepexonos nano 

B03MOn<:HOCTb ycTp8HHTb HM9l01UH9Cll npOTHBOpeqng B npHnHC8HHH KB8HTOBblX xapaKTBpHc-
165 . /4/ 

THK HH3KOfi9>K81UHX ypoBHBJ! Er C 3H9pi'HHMH 77 ,2, 243,0, 296,2, 297,5 H 356,6 K3B 

H ycTSHOBHTb KB8HTOBhW xapaKTepHCTHKH HBKOTOpb!X 6onee Bb!COKHX ypOBHBJ!, 6hina onpe-
165 

Jl9fi9H8 JlOfiH 3fi9KTpOHHOI'O 38XB8T8 H8 ypOBHH Er H COOTB9TCTBYI01UH9 3HaqeHHll 
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165 
npennaraeMSH HSMH cxeMa pacnana Tm llOK838H8 Ha p11C, 2. 

803MO>KHO, qTO ypoBBHb C 3HeprHeJ! 1428 K3B HBfiHBTCll Tp9XKB8311qaCTIIqHhlM COCTOH-
·. . + . 165 

HHBM C KBSHTOBblMH xapaKT9pHCTHK8MH 3/2 , Up9JlCK838HHblM B Slnpe Er llpll 3H9PI'HH 

1,3 Mas B.r. ConosbBBhiM, . 1. ~ • WtJ :---i==--
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163 163 
VfccnenosauHe pacnana Tm ---·-~ Er 

HhlX 

6hinH onpeneneHhl 3HeprHII H 
163 

aneKTpOHOB Tm , B o6nacTH 

>KeHbl HOBbie KOHB9pCHOHHbl9 UHHIIH 

OTHOCHTBfibHhlB HHTBHCHBHOCTH KOHBBpCIIOH-

3H9pi'HH 3fiBKTpOHOB ( 600 K3B 06Hapy-

K 338,3 H K 435,1. CneKTp KOHBep-

CHOHHhlX 3n9KTpOHOB B o6naCTH 3H9pi'HH 600-1760 K3B B H8CTOSIIUBJ! pa60T9 HCCJl9JlOB8H 
163 -

Bll9pBhi9, Q6uapy>KeHO 43 HOBblX KOHBBpCHOHHhlX fiiiHHJ! Tm , np11H8Jlfi9>K81UHX 28 nepe-

XOJl8M/B/, BnepBhle onpeneneuw MynbTHnonhHOCTII nepexonoB c aHeprnHMII 60,2; 104,4; 

164,4; 393,2 II 471,6 K3B H nonyqeHbi CB9Jl9HHll 0 MynbTHfiOUbHOCTH BlUe puna Jlpyi'IIX 

nepeXOJlOB, 

Ha ocHoBe nonyqeHHblX 3KcnepuMeHTanbHblX naHHbiX npenpo>Keua cx3Ma pacnana 

Tm 163 (pllc. 3 ), 

5 



163 ,., ., .· . --. .. -.· .- . . . . . .. 
Ypoann Er c' sn'eprnHMn 83,9; 249,5; · 12~11; 4i i275,3i 1310,5; l370,4i"i400;4 n 

-1803,7 aae.o,enbl·a-nepa·ble. · TaK.>Ke anepabre ycTanoaneHhi KBBHTOBbie xapaKTepncTnKn ypoa-
. . . ·! . - + ,. ' .' " . - :.· . . ·:- ... 

Hei! C SHeprHliMH 69,2 KSB (5/2 5/2 /642/), 83,9 KSB (7/2 5/2 /523/);_ 104,4 KSB 

(3/2 3/2- /521/), ·i64,5 KSB (5/2 3/2- /521/) H 249,5 KSB (7/2 J/2-/521/)/5 / 
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CxeMa pacna.o,a Tm 
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+ 
Bbrno nali.o.eno, 'ITO {3 · -nsnyqenne c rpann'IHOI! sneprnel! 1050 KSB coaepwaeTcSI, 

- + 
no-an.o.nMoMy, Ha ypoaenb c sneprnei! 345,7 KSB ll f3 -nsnyqenne c rpannqnoi! sneprnei! 

- 1~ M3 680 KSB na ypoaenb c sneprneli 683,9 Ksa. AnSI sneprnK pacna.o,a Tm ~ Er 

6brno onpe.o.eneno 3Ha'!eHKe 2417 Ksa. Ouenenbl .o.onn sneKTponnoro saxaaTa na ypoanK 
163 

Er n cooTaeTcTayrowne ·log ft • 

Hccne.o.oaanne pacnana 
161 

Er 
161 

llo 

BbinH yTO'!HeHbi snaqenng sneprlli! ll 
161 . OTHOCilTenbHb!X HHTeHCilBHOCTel! KOHBepCilOHHb!X 

sneKTpOHOB Er • 06napy)!{eHbi HOBbie 

K 1159,7 n K 1247,4. 

SHeprllliMH 201,3; 211,2; 

KOHBepclloHHbre nnHilll K_309,7, K 314,4, K 

Bhlnn onpe.o,eneHbl aepoSITHbre ·MynbTKnonbHOCTn nepexonoa c 

507,5; 593,2; 827,2 ll 866,0 KSB, 

6 

•I 

812,6 
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CKcTeMaTnsKpyH npnaeneHHbre Bbrwe peaynbTBTbi nawnx nccnenoaanni!, Mbi nonyqnnll 

neKoTopbre Gonee oowKe cae.o,eHnH: 

1. MoTTenbCoH n HnnbCCOH, anannsKpyH KsaecTHble .o,o 1959 r. cxeMbl ypoanel! .o.e

cjJOpMnpoaaHHbiX g.o,ep C He'!eTHblM MBCCOBblM 'illCUOM nOKB3Mil, 'ITO OOUbWilHCTBO O.D.HO'IBC

Til'IHbiX ypoanel! TBKHX g.o,ep xopowo onncblaaeTcSI .o,narpaMMol! ypoanei! HKnbccona. Ma-

repnan, KOTOphli! MQ)!{eT Ob!Tb npOBHBUH31lpOBBH C TO'IKH apeHilli 'HilllbCCOHOBCKHX COCTOli-
163 

Er nnil', Mbl nononnKnn cxeMoll ypoanei! n yTo'!Hennol!, 6onee nonnoi! cxeMol! ypoanel! 

165 
Er • 3aKnJO'IeHHli, KOTOpbie cne.o,yroT H3 STHX ,D,OnOUHilTeUbHbiX ,D,BHHbiX, no.D.TBep)K,D,B-

JOT abrwenpaae.o,eHHbil! BbiBO.D. MoTTeUbCOHB K Hllnbccona. 

2. Bbrna nononnena CllCTeMaTnKa sKcnepaMeHTBnbHbiX anaqenlll! aenK'IIlH 
3{2 
~J~ 

, xapaK-

Tepll3YIOWKX MOMeHTbl llHepUKH pOTBUilOHHbiX noUOC, OCHOBBHHbiX HB COCTOliHHliX C KBBHTO

Bb!Mil xapaKTepKCTHKBMK 5/2-/523/, 3/2-/521/ K 1/2- /521/, KOTOpBli B paooTe MoTTenb-' 

cona n Hanbccona co.o.ep)!{ana nawb no .o,aa, TpK ll o.o.HoMy qneny cooTBeTCTBeHHO, 

167 
3. Ananna cxeMbl ypoanel! Er yKasan na cywecTaoaanKe a aToM g.o,pe . y 

BHOpBUKOHHO!'O COCTOliHilli npn SHeprHH 531,8 KSB. 

4. Bbinll cllcTeMaTaaapoaaHbi anaqeHKSI log ( ft) e R71 f3 -. nepexonoa, coaepwaro-
+ -

WKXCSI Me)K.o,y COCTOliHHliMH C KBBHTOBbiMK xapaKTepKCTilKBMK 1/2 /411/ ---+ 1/2 /521/ 

B He'!eTHbiX CHUbHO .o,ecjlopMKpOBBHHblX g.o,pax. noKB3BHO, 'ITO KX 3HB'leHilli XOpOWO corna-

cyJOTCli Me*.D.Y co6oll. 
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