
J(.-K'JS 
. OS'&EllHHEHHbltf 

HHCTHTYT 
.HllEPHbiX 

. HCCnEllOBAHHtf 

. llytSHa. 

• :IE .. 
I • .. 
~ 

~~; 

P6 - 6054 

3. Kpyna, 8 .A. Mopo30B, T .M. MYMHHOB , 

8 .l1.P a3oB , X .4>y», A.B. X aJIHKYJIOB 

l13Y lJEHl1E 

803BY)I(,ll;EHHhiX COCTOHHJ1H 8 H,LJ;PE 139 Pr. 

1971 



P6 6054 

3. Kpyna, B.A. Mopo30B, T .M. MYMIDIOB1 , 

B.J.1.Pa30B 2 , X.«flyH, A.B. Xa.J!Jfl{yJioB1 

J.13Y'IEHJ.1E 

B03BYJK~EHHbiX COCTOHHJ.1i1 B H~PE 139 Pr 

HarrpaaneHo B ''l13BeCTIHI A H CCCP" ( cep, ljln3,) 

l CnMapKilHllCKHif I'ocyaapcTBeHHbli'l yHHBepcnTeT, 
2 llanbl!eBOCTO'IHbiH I'DCYLlBpCTBeHHblH yHlfBepCHTElT, 

~~~---,...,.-----~-~.,,.r ... :•'!:"""·"''IP/1 ... .,,...,,,..,..,. ~ 
..... J..J~..., •• , ... lJ.. ....... ..,>i .. :.llt&Loi b ....... UIJ I• I 

s:~~;·:;B~ ti::t::cn:mm:£~ l 
.. .OE:i6nMOTEKA . 



HaMH Hay'lanHCb yrnoBbie raMMa-raMMa-xoppemruHH JJ.mi xacxaJJ.oB 
l39 

114-708 H 114-738 xaa B SIJJ.pe Pr 1 aoaHHKaromHx npH pacna11.e naoMep-

l39m HJ HOl'O COCTOSIHHSI SIJJ.pa • KpoMe Toro, 6btno H3MepeHo:apeMSI, )KH3HH 
l39 

ypoBHSI 822 KaB B ~JJ.pe . Pr _ • 3TH HccneJJ.oBaHHSI 6btnH npeJJ.npHHSITbi c 

uenbiO onpeJJ.eneHHSI CllHHOB HeKOTOpbiX Boa6y)KIJ.eHHbiX ypOBHeii, a T8K)Ke 

·.3Ha'leHHsl H 3H8Ka KoatflqlHUHeHTa CMeCH Myl!bTHllOI!bHOCTeif H3y'laeMbiX nepe-

• . - ' l39m . /1-6/ 
XOJJ.OB 1 TaK KaK 6onee paHHHe HccneJJ.oBaHHSI cxeMbi pacnaJJ.a HJ 

MeTOJJ.aMH e- 1 y- H '{3 - cn_eKTpOMeTpHH He JJ.BI!H B03MO)KHOCTH_ ycTaHo-

BHTb OJJ.H03Ha'IHO 8TH Bei!HIJHHbl. 

· OocTaHOBKa SKCrrepHMeHTa 

•·'' 

Hay'JeHHe yrnoBbJX raMMa-raMMa.,.xoppenSIUHif npoBOJJ.Hnocl. H:a aBTOMa-

TH3HpOB8HHOM·KOppenSIU~OHHOM cneKTpoMeTpe 17/ 
C·HCllOI!b30B8HHeM B : 

OJJ.HOM KaHane cnexTpoMeTpa· c rronynpoBoJJ.HHKOBhiM Ge(L;) -. · -JJ.eTexTopoM 

K.oaKcnanbHoro nma .c 'IYBCTBHTenbHblM o6neMoM-50 -cM3 ;- a BO"BTupoM 

KAHane - cunHTHI!I!SJUHOHHoro cneKTpoMeTpa c KpHCTannoM HaJ ( Tl) paaMe

par.m 40x40 MM:· Pa'apemarome.e apeMSJ 6bJCTpo-Menn<>m-wit- cX:~~-tbJ co.anaJJ.emui 

6b'.'!O paBH.o 2 70 ·;, 50 1i~e~~ HaM~permR npoH3BOll~I.~!HCL no11 yrnaMn 90°, 13Gn 
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0 139 
n 180 • BpeMH )Kll3HH ypoBHH 822 KSB B H.ape Pr 6bino l!3Mepeuo ua 

CUIIHTHJIJlllUIIOHHOii yCT8HOBKe raMMa-ra~Ma 3aaep)KaHHbiX COBIIaaefll!If 
/8/ 

P u 139mNd. .· ,!, • aanoaKTHBHhlll ncToqanK rronyqancH npn cerrapnposaunn y~aK-

unn ueonnMa c rroM:>WhiO Macc-cerrap'aTopa fla6opaTopnn HaepHhiX rrpo6.rie:-.1· 
• l' .• . . 

OHHH. ¢paKUHH ueonnMa 6bina Bhi.!leneHa xpoMaTorpaqlJPieCKIIM ~leTO.!lOM H3 

MHIUeun ranonnHHH. rrpn o6nyqeann ee rrpoToHaMn c ~Heprneil:. 660 Mas ua 

cnu.xpo~HKJIOTpoue fla6opaTopnii HaepHbiX rrpo6neM OHHH. I13MepeHIIH fiaqn

uannch qepe3 nsa qaca rrocne Koqua o6nyqeunH, rrpii'IeM IICTO'IHIIK rrepesoaun

CH B )KIIJIKYIO <!Ja3y ll IIOMeiUaJICll B TO~KOCTeHHYIO aMrry.'Iy 113 DP,rCTeKna. 

·! 

3Kc,<I;JePHMeHTaJihHbie pea'ynhT8Tbl 

Dony'ISHHbie. 3Hri'leHll51, KOSQJQI!Ulle,HT.QB yrJIOBbiX KOppeJIHUIIH C BBeaeHII

eM noripanoK ua Tene.CHbiH yron n cnyqai1:Hbie cosnaneHl!H rrpencTanneHbi .B 

Ta6n. 1. B -aTofi )Ke Ta6nnue npuseaeHhi .:;~aaqeunH MYJihTnnonhHocTeil: n 

3HaKII KOSc!JqlliUHeHTOB CMeCII o , orrpeaeneHHbiX · B · HaCTOHIUeH pa6oT.e, a 
. /5/ 

···nnH cpaaHeHHH naHhi TaK)Ke .. pe3ynhTaThi pa6oTbi llJIH nGy'laeMbiX nepe-
~ . . . . 

' ' · · 139m · 
' · -- ' xonos. Ha pnc. 1 npnsene,na cxeMa pacnana· Nd c y'leToM uaiUnx. nau-

HhiX OTHOCl!TeJihHO CIIIIHa ypOBHll C SHeprnefi 852 K9Bo 

/3/ 
K a c K a a ( 114-708 KaB) .- B pa6oTe . 6biJIH onpeJleneHbi MyJihTrmonh-

HOCTH paccMaTpnsaeMhiX nepexoaos, KaK Ml + ( 2,6 :!_ 0,3)%E2 anH nepexoaa 
. ;_ 

c 'aueprnefi 114 KSB n M2 .!lJIH nepexona c a'ueprnefi 708 KSB. C y'leToM 
. SKCH, 9KCII, 

3Tl!X ·· .uaHHhiX aKcnepnMeHTanhHbie GHa'leHl!H Ko·a¢<PnuneuToB A 
2 

ll A 
4 

cornacyroTCH c nocneaonaTenhHOCThiO cnnuos 11/2 (708) 7/2'(114) 5/2 
' . . 

(pHC. 2 ).KpoMe TOI'O, OKa3aJIOCh B03MO)KHbiM. YTO'IHHTh llOIIyCTHMYIO I1pll-

MeCh MYIIhTHITOJihHOCT~ E3 B. nepexone c· aueprneil: 70S KSB! ~0,5:!_0,5)% •. · 

KacKaa (114-738) ·KaB •. B pauunx pa6oTax no nGyu~unroCcxeMbi 
. d9 ' ' 

pacna.cta m Nd crrnw ypoBHH c aueprnei1: 852 KSB 6biJI nuTeprrpeTHpbsau 
' + + /5/ 

~eoauoGaaqao KaK 11/2 , 9/2 • 

4 

l 

l 

_,. . .~ ... ai<clieil~~euia'nb.~b;e :: 

ohm!! npoauannaHp~BaHbl B 

cyuxe .DPH~o.ri~TcSg'xo~tPHilH 
·-s ·_' JlJ151 JlBYX 3H8'19HHA CI_IE 

. '· . ··.. ' SKC. 

Tam;oHbl: : 3j{8'19HH51 •. A 2 ·. , . 

OW.H60K onpenensi!OT. Ha, rpac 
",j,l'•' ' ' -; •: '-1 ' l '< • 

II03BOJ1519T.yCT8HOBHTh 3H8'1 
• . - J;" 

E2 + (8,8 :!::;·1,4)% M8·nng 

~~Ac~~~B~ 4 . ·., 
.. 

HCII0Jlh30B8Jlll; .!l8HHbl9 ITO. H_:l 

738 xss c uenh!O 6onee yBeJ 
; ' . '.'' ' /5/' 

852 xa~. )3 pao?Te , . Myn 

xax E2 + ::; 45%. MI •. no. a. 

OWHOKH . A 4 • llJISI . nocne.tiol 
•,· 

'ISJOTCH ~cne~yJOmHe }Ha'leHl!! 

73S ·xs~: E2 -t (I + o;8)% f 
. -· 

8 (788) •>' 0 cboT~~TCTB~HI . '· '· 

KOHBepCHH .. a lc' Jln51 STHX IIJ: 
' '. ·-3;·.·· 

ale .. . (4,1 ::!:.·0,4).10_-:·,·noll 

.:. 1-onhKO anH ·MynbTHnonbHOCT 

B9p051THOe, 3H8,'19!fH9 CIIHHa Jl, 

:ape 

BpeMg >Kiiaaii ypoBHH ~ 

ll9HJUIX ( E .. 700-730 K3E •, . y. • ' . 
>KEiHHbiX COBnaaenHA ( J?HC. 4: 

nccneayeMoro COCT051HH51, . T! 



1 
Pr 6btno naMepeHo Ha 

181 

rrpn cerrapnpoB8Hllll cPP8K

>8TDpllli HLl9pHblX rrpo6ne~t· 

~rpa¢~qecKIIM M9TOLlOM ll3 

c ~Heprneii .. 660 M aB Ha 

1 Ol1Hl1. l1aMepeHHH Haqu-

IIpllqeM llCTOqHUK nepeBOLlUn-

1 aMrry.1y na or,rcTeKna. 

bix Kci!JpenHunii c BBeiieHn-

3rraaeHnH rrpeacTaBneHw .B 

H Mynh.TiliiOnhHOCTeH U 

· B· H8CTOHUieii pa6oT.e, 8 
151 

. anH uayqaeMbiX rrepe-
n ,~ • 

Nd c yqeToM ualllnx. J;LaH-

Ill orrpeaeneHbi MynhTHrronh

!,6 + 0,3)%E2 ansi rrepexoaa <- .. 
;HeH 708. KSB, C yqeTOM , . 
. . 9KCII, 8KCII; 

¢nunenToB A 2 u A 4 

2:(708) 7/2'(114) 512 

fTOqHHTh LlOIIYCTliMYID 1Ipu-

3ll 70S KaB: Q={0,5:t_0,5)% •. 

1C ITO ll3·y U8Hlll0' CXeMbl 

6hm .HHTeprtp'eTupbBaH .... 

·i 

f 
J 
! 
l 

"•I 
1 

i . 
I .. 

{' i:. '" ~·' 
.... ")'• 

. . . '. ·-: 

6bmH rrpoauannanposaHbi B rrapaMeTpnq~cKoA !jlopMe ·-.puc. 3 •. Ha aToM pu-

cyuKe rrpnsori~Tfg. KoatP¢nune~.T~; ,A 
2 

Teop. H A 
4 

_ Teop. B aa~uCHMOCTH OT 

·~·.' an~· .llBY~ au~~euua cnuuoa. ypoBHH S52 K.as; .. 1112~ .91.2: 3KcrrepnMEiH-
axcn. aKcrr. . 

Tam;.uhte . aua'leHHH .. A 
2 

u A 4 • c y'leToM .nx · cTaTHCTH'IeCKHX 

oum6oK cirrpeaen'SnoT H~, rpa!flnKe rronocy aonycTHMhiX ·aua'l:euutt, KoTopaH 
' •l' • . -~ 

II03BOII.steT YCT8HOBHTb 3~8'19HHe CIIHH8 ypOBH.st 852 KaB H MyllbTHIIOllbHOCTb 

E2 + (3,S :!:; 1,4)% ~3· .llliH rrepexo:Oa 738 ·Kas. 11a~a Toro, 'ITO I<oa!jl!fln;.:. 

uueHT A 
4 

orrpeae:n.eu s liallleM aKcrrepuMeHTe c 6onbmoa owu6Koi1 i Mhi 

UCITOllb30BSIIU: .llSHHbie .no U.;3Y'I9HUIO. 8nli!KTpOHHOi! KOHBepcuu .llliH rrepeXO.IlS 

738 KaB c. uenb!O 6onee ysepeHHoro ycrauosneuu.sr aHa'leHH.st 'crruua ypoBHH. 
; .· ·. · .. · 15/' 

852 Kaa.·a pa6oTe MYllbTHrronbuocTb rrepexoaa 738,6 KaB orrpeaeneua 

. KSK E2 + :$ 45%, M 1 •. no HSWUM .llSHHbiM. (puc. 3)' B rrpearronomeuun, 6onbWOtl 

OWH6KH . A 4 ' .llll.st . rroeneLioBaTellbHOCTU CITUHOB 912, 7 I 2 u .11 I 2, 7 I 2 ncmy·
'ISIOTC.st Cll9llYIOUIHe 3H8'19HU.st .· rrpuMeCei! MyllbTUITOJlbHOCTH llliH. rrepeXOll8 . ~- . 

73S ·KaB: E2 ot ( 1 + 0~8)% M1 c 8 (738) .( 0 u E2 +(3,8:!:; i,4)% M3 ¢ 

· 8 ( 738) •>. 0 COOTB9TCTB9HHO. llpu .cpaBHeaini. Bbi'IUCn~HHbiX Koa!fl!flnuHeHTOB . \ . 

KOHBepCHH a lc' .llliH 8TUX rrpH.Mecei! · C SKCrrepHM9HT8llbHbiM 3H8.'19HH9M 
. ·. -3 . ·. . ' . . . : 151 . . . . .. 

a = ( 4,1 ::!:. 0,4) .10 ·. , · rronyqelJHbiM B pa6oTe , ua6niOaaeTcH cornacue 
lc • . . 

TonhKo anH ·MynbTHrronhaocTn. E2 .. (3,8 ::!:. 1,4)% M3. TaKHM ·~6pa~oM;· 6onee 

sepoHTHoe, aua'leuue cnuua anSI ypoBHH · 852 Kas aon>KHo 6btTb fl/2. 
,, ... 

BpeMSI >KH3HH ypoBHH 822··KSB 

BpeMH ~lfauil' ypoBHH 822 KaB B Hllpe 739 Pr 6btllo uaMepeHo. B cosrra-, 

aeHuSix ( E .;. 700-730 Kas) ( E = 900-1100 Kas). Auanlfa Kpnsoa aaaep-. . Y• • . y . . . .... , ... 

>KSHHbiX cosrraaeHHii (puc. 4) rroasonnn orrpeaenuTb rrepuoa rronypacrraaa · 

~ccnei:xyeMoro cocT.DSIHHH. · T ~ = 36,8 ,::!:.. 2,0 · uceK. 8 rrpeaenax aKcrrepnMeH-

5 

! : 

I ,. 



Tan&H&tx owHooK 3Ha'l{eHHe ·r lS 1 nony'l{eHaoe B aariiHx HaMepeHHstx, coe-. 
. /9/ 

... n8Jl89T CO ,3H8'1{9HH9M ·r JS == (40 :!:_ 2) HCeK H3 p800Tbl . • 
17 . • . . 

( I · .. 11/2-) pa3pst*aeTcst .Ha ocHoBHoe co~TOSIHHe Ypoeea& 822 KaB 
13!1 " ·17.. + . . 

Pr. ( I • 5/2 ) npstMbiM nepexoJloM .THna E3 H aa HH*iiHA Bo36y*JleH- · . . .. + . . . ·. . 
Hbtlt ypoBeH& 1

17 
.. 7/2 nepexoJloM THna M2 + (0,5 :!:. 0,5,)%E3. YpoBHH 

. . . 6 . 137 1101 
aaanorH'I{HoA npHpOllbi aa nJOllaroTcst TaK*e B H3oToHax ·La H 

141 · I 11/ . . . .. ~ 
Pm ( H "" 80). B non&3y nocnellHero yTBeP*lleHHst, noMHMO oilHHa-

.... . '·. --.·;· "·.: "'... . . / 17 . . . 

KOBbiX 3H8"19HHlt cnHHOB H '1{9THOCTelt STHX COCTOSIHHlt ( J· ' "' 111 2-) 
1 

a 

T8K)K9 Toro,· 'I{TO.- STH; ypOBHH 38CenstlOTCSl {3+ - nepeXOJlSMH C H30M9pHbiX 
17 . . . . . 

cocTosmHlt ( I "' 1112-) MaTepHHCKHX stJlep, CBHJleTen&CTByJOT 6nH3KHe 

3H!i"'eHHst· tjJaKTopoB ycKopeHHSI. nepexolloB, pa3pst>KaJOUIHX HccnellyeM&te 

ypoBHH B _H3oToHax c H •. 80. AaanH3 BepostTHoc'ieA· nepexollOB npHBeJleH 

B Ta6n.· 2. 

B COOTBe~CTBHH C OllH0'1{8CTH"'HOlt MO)lenbJO paCCM8TpHB89Mbl9 ypOBHH 

MO*HD 6&ti1D 6&t o6'bstCHHTb npoToHHbtM cocTOstHHI:!M · P h 1112) 1 OJlHSKO 

B aToM cny'l{ae ocTaeTcst HestCHbiM ¢aKT ycxopeHHH E3-nepexollOB.H 3aMeJlne-
. I 

HHSI . M 2':"nepexoJloB. 
1101 

Baa Xalte H llP· . llnst o6'Dstc~eHHSI ~cKopeHHst E3-nepexolla B 137 La 

Cllenan·H. npeJlnono*eHHe, 'ITO ypoBeH& 1004 KaB ( 1" • 1112- )npellcTaBnst-

9T COOO!t cynepn03HUHIO OllH0'1{8CTH'I{HOro COCTOSlHHSl . Js/2 HnH 
g ?/:1 H 

OKTynonb.HOlt BHOp8UHH '1{9TH0-'1{9THOro OCTOB8o. Q'I{9BHllH0 1 'I{TO TSKYJO 'K9 
. . .J3; ·. . .. · .. 

npHpoJly MO*HO .npHmtcaTb ypoBHJO 822 _KaB B Pr H ypoBHJO 62S,8 KaB B 
141 

Pm. 

Bbt3btBaeT HHTepec npHpolla ypoaast 852 KaB (1
17 + 

== 1112 ) B stllpe 
13!1p . B . r • 03MO)KHO, 'I{TO STOT ypoB9Hb SIBnHeTCSl 'l{n9HOM MynbTHnneTa 

. . + 
lg 7/2 • 2 I • 
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B HaWHX Hi3MepeHHHX1 COB
/9/ 

pa6oTbi .• 

~eTCH Ha OCHOBHOe ·cOCTOHHHe 
. ' . . . •' 

~3 H Ha HH:lKHHti aoa6y:lK.lleH- · 

1- (0,5 ±. 0,5,)%E3, YpOBHH 
. ·. . /10/ 

30TOHaX 1!7·La H 
. ---...._ 

yTB9p:lKil9HHH1 fiOMHMO Oi:IHHa-
. . 1T -

~OHHHti; ( J· ' "" 11/2 ) 1 a 

- ·nepeXOilaMH C H30M9pHbiX 

CBHileTenbCTBYIOT 6nH3KHe 

H)!{aiOuiHX HccnellyeMbl9 

'HOCTeti· nepexollOB npHB91l9H 

o :paccMaTpHsaeMbie ypoBHH 

h 11/2), OllHa,KO 
... 

'HHsr E3-nepexolloB_ H aaMellne-; 

opeHHH E3-nepexolla s 137 La 

1 ( t" • 11/2- )npellCTasnsr-
.. . ., 

mHH, J 5 j 2 HnH g ?/2 H 

:)qeBHilHO, 'iTO TaKyiO 'Ke 

; p~ H ypoBHIO 62S,8 KSB B 

+ 
= JJ /2 ) B Hllpe _ 
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