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B.C • ..Q)KenerroB, ./K. T • ./KeneB, A.B. Ky ..o:pSIBUeBa 

V!CCllE..QOBAHV!E n03VITPOHHbiX CnEKTPOB 
£u. 146 xl 

C IIOMOlUbiO J -crreKTpoMeTpa c TpexKpaTHol1 cpoKycHpoBKol1 rry'l:Ka [
1
], 

Ohlll nccne..o:oBaH II03HTpOHHhll1 cneKTp eBporrH~BoH: cppaKUHH, Pa..o:Hyc KpHBH3Hhl 

cpe..o:Hefi TpaeKTOpHH J -crreKTpOM9Tpa paBSH 14,5 CMo UJHpHHa KOHB9pCHOH-

HOR nnHHH ~ 137 
Ha rronoBnHe ee BbiCOThi AH~p = 3%. CBeTocHna rrpH6opa 

C\.) 0,07% OT 4 7i • npn paOOT9 CIISKTpOMeTpa MO)KHQ IIpHM9HSITb ..O:BORHyiO HllH 

T·pol1HYIO c'leT'IHKOBbie KaMephi, TpofiHaH KaMepa conep)KHT TPH C'l:eT"!HKa, pacrrono

" )K9HHbl9 IIO BHHTOBOfi llHHHH IIy'IKa. nepBbifi C'IST'IHK paCIIOllO)KSH B IIepBOM cpoKyce 

0 
IIy'IKa Ha 180 OT HCTO'IHHKa, BTOpol1 C'I9T'IHK paCIIOllO)KSH IIOLl rrepBbiM B Tp9Tb9M 

cpOKYCS Ha 540°oT HCTO'IHHKa H Tp9THfi C'leT'IHK-Ha paCCTOSIHHH 5 MM OT BTOporo,..QBofi

HaH KaMepa OT1IH'Ia9TCH OT TpOIHofi OTCyTCTBH9M rrepeoro C'IST'IHKa. 

¢OH KOCMH'ISCKHX COB:Ia!l9HHfi CII9KTpOM9Tpa, pa6oTaiOmero Ha TpOfiHOfi KaMe

pe B pe)KHM9 TpOfiHbiX COBIIa!lSHHfi COCTaBJIHll 1-2 COBII8Ll9HHH B '18C 1 a B pe)KHMe 

LlBOfiHbiX COBIIaneHHfi IC'IST'IHKii 1-2 H 1-31 2-6 COBIIa!l9Hiiii B 'laC, npli pa6oTe 

Ha LlBOfiHOfi H TpOHHOfi KaMepe IC'IST'IHKii 2-31 B ,pe)KHM9 LlBOHHbiX COBII8Ll9HHfi 

KOCMH'ISCKHH cpoH COCT8B1ISI11 60 COBIIa!lSHHfi B 'laC, 

EeporrHeBaSI cppaKUii51 rrony'lanacl:,· H3 TaHTanoaoii MliWeHH, o6ny'l:eHHo1i: B Te'l:e-

HHe 4-x 'laCOB IIpOTOHaMii C 9Heprliefi 660 ~9B, J.1CTO'l:HiiKH IIOlly'lallll:Cb 093 HO-

CHTeneif IIyTeM XpOMaTOrpacpli'19CKOrO pa3Ll9119HH51 p9LlKHX 39M911b, AKTHBHOCTb 

HaHOCH11aCb Ha a11IOMRHii9ByiO cponhry TOlllllliHOH 5 r 
2 

11511IH I 15x21 MM • 

• Pa3M9pbi HCTO'l:Hil:Ka COCTaB-

VI cc11enoeaHii51 rrpoeon~tnucb c 'l:eTbipbMSI liCTO'IHil:KaMn, rro11y'leHHhiMH H3 'ISTbi

pex pa311R'l:HbiX MRW9H9fio nepBbifi RCTO'l:HiiK Mbi RCC119LlOBa111i CIIyCTSI 15 cyTOK, a 

ocTa11hHbie crrycT51 7-9 cyToK noc11e BhtneneHRSI R3 MnweHH. Ha6niOneHRe sa y6hma

HH9M HHT9HCiiBHOCT9fi IIOSRTpOHHOrO CIISKTpa lrro BC9My CII9KTpyl B T9'19Hiie OLlHOro 

Mecgua :zo3B011R110 onpene11HTh rrep~ton rro11ypacrrana: TYf =15,2..:!:0,3/ LlH51. 3ToT 

[2 3 4 5j 
nepHO.Q. xopowo cor11acyeTc51 c HaiineHHhiM paHee ' ' ' li rrpnrrRcaHHhiM pacrrar:ry 

E t45 E 146 · 
ll:SOTOIIOB U.. It U • Pas11a>KeHHe crreKTpa rro rpacpHKY KropH lp!ic, 1 I Ha 

Rt E i'tS' E t'Cl. 
KOMIIOHSHTbi YK838110 H8 C110)KHbifi XapaKTep J' -crreKTpa U. + U. • 

XI .QonomeHO H8 X-M COB9lll8Hiili IIO SILl9pHOil CIISKTpOCKOIIRH B ~OCKBe B 

stHeape 1960 r. 



4 

Tpu KoMnoHeHTbi cneKTpa IIMenii rpaHII'IHbre aHepriiii paBHbre: 2010 ±. 60 1 

1670 :t. 50 II 690 t... 50 Kaa 
161

• 

npii II,lleHTH!}:iHK8UIIII napUH81JbHbiX cneKTpoB B03HIIKalOT OO!Jbllllle 3aTpy.nHeHIHI, 

TaK KaK nepiiO.llbi nonypacnaaa 

fu 145 _ Sm 145 11 Eu 146 _ 

Eu 145 11 Ett 146 

S 146 18] 
m no neBII L< 

ot:IeHb onii3KII. Pa3HOCTH Mace 

rr K aMepoHy (e) TaK~Ke 
6nii3KHo .[lng Toro, 'ITOObi npo113BeCTII ll.[leHTIIcpiiK8UIIIO napuiia!lbHbiX cneKTpOB Ha 

HaweM npiioope, HeOOXO.[lHMO nony'IHTb XOTR Obi O.[lHH H3 3TIIX H30TOnOB B 'IIICTOM 

suae. Toraa Mo:m:Ho obrno Obi oueHIITb HHTeHCHBHOCTb no311Tpoaaoro cneKTpa no oT-

HOllleHHIO K KOHBepcHOHHbiM 1JIIHHRM 1 npiiHaane:m:allliiM 9TOMy H30TOny, H 3aTeM 
. + 

MeTO.[lOM Bbi'IIITaHHR Hai!:TH ! -cneKTp apyroro H30TOna. 

j + u 

lfll.pll HCC!Je.[lOBaHIIH -cneKTpa ra.[lO!JHHIIeBOH cppaKUHII Mbi 3aMeTH1JII 1 

'ITO OH CO apeM eHeM 113MeHReT CBOIO cpopMy: HMeeTCR KOMnOHeHTa, .HapacTa IOlllaR 

c nepHOLlOM ~ 5 aaeii. Paaaoaeciie aocTrrranocb qepes Mecgu, 1:1 3aTeM HHTeciia-

HOCTb acex yqacTKoB cna~Tpa yohlaana c neprroaoM nonypacnaaa 44 LlHR, cooTaeT-

. CTBYIOllliiM GJ t46 E 146 a. • HaonroaaaweecR Hapa .. ·raHIIe CBR3aHO c oopa30BaHIIeM u • 

KOTOphlii pacnaaaeTcR B S 146 . 
m nocpeacTBOM j+-pacna.na II E. -3axBaTa. 

0Tcroaa obrno BII.LlHO, 'ITO 113 raaonrrHHesoi!: cppaKurm MO:m:Ho nony'IHTb 'IIICTbii!: 

'" 146 GJ 145 1..\.l 1 ecnH ll He nprrcyTCTByeT BO cppaKUHHo 

l-13 !liiT=paTypHbiX aaHHbiX [
7) H3BeCTHo, qTo Gd 145 

rrMeeT nepHoa 

nonypacnaaa \ = 25 MIIH. Ero npHcyTCTBIIe B Hawrrx raaonrralleBbiX rrcTO'IHII-

Kax IICK!JIOqeHo, ~aK ~aK UpOXO.[lHT OKO!JO 24 qacoB OT KOHUa OO!ly'IeHHR .[lO KOHU8 

xpoMaTorpacp~ tecK~ro pasaeneHrrR. 

Yf3 Bbilllel'l31JO)KeHHOI"O BHLlH0 1 'ITO 113 CTapbiX ra.Ll 01JHHIIeBbiX IICTO'IHHKOB 

E 146 
MO)KHO nony'IHTb Ll. • /v\bi OO'beLliiHII!JII 5 ra.llO!JIIHIIeBbiX IICTO'IHIIKOB 1 HMeBlllHX 

Bo3pacT 1-5 -MeCRUE:lB :! H3 HIIX arr.nerrrnu eaponuii xpoMaTorpacpuqecKIIM MeTo.noM. 

Vf3MepeHHR C 9TIIM HCTOqHHKOM Ha'IMHa!JMCb qepe3 TpH qaca nocne Bbi.lleneHHR • 

H ao!JIO.[leHHR 3a yobiBaHifeM HHTeHCM BHOCTH y+-cneKTpa B Teqeane 30 LlHeii 

/prrc. 2/ aanH HaM B03Mo:m:aocTh onpe.nenHTb nepuoa nonypacna.na. neplfOLl onpe

.nensmcR npii Tpex 3HaqeHHRx aHepriiH, a IIMeHHO E =518, E =918, E =1681 K a a. OH 

oKa3ancR paBHbiM 4,6 :t_ 0,3 LlRR. HnKaKoro aonro:m:rmymero J+ -cneKTpa Mbi 

He Haonroaanii. Mbt cqiiTaeM, 'ITO aaii.neHHbiii HaMH nepuoa nonypacna.na npuaa.nne-

E 146 
)l{HT \.l r 01JH3KHe 3Hat:IeHHR .4,4 LlHot 4,3 LlHot 4,3 LlH. 4,6..:!:0,3 LlHo nonyqeHbi B 

"' [7 t 1 0 t 1 1 1 1 :!2] 
pauoTax • 



I.;:aK yKa3aHo Bbru,e, JIHTeHCIIBI!OCTb rro3!1TpOHHoro crreKTpa eBporrneBoif cppaK-

" ., £u145 Eu 146 6 UllH, Bb!Jl8JI8HHOH H3 T8HT8.TJOBOH !1-IIIWSHH, T.e. CII8KTpa + 1 y bi-

BaeT c Ty.t. =5,2:!:_0,3 JlHH. OTciOJla c.rienyeT, 'ITO rrepliOJl rronypacrra)la Eu. 145 

Bbrwe 5 nHeif. AHanorn'mbrrr pe3y.ribTaT e5bm rronyl.feH HerrocpeJlCTBeHHO rryTeM 

na6nwneHIIH 3a crranaHrreM nHTeHcHBHocTeif KOHBepcrroHHhlX nuHuif Eu 145 
: 

Tvt. =f1,6 '!_0 1 3 JlHJi:2] H B pa6oTe [
71. VJHTSHCHBHOCTb C'-ISTa Ha MaK_CHMyMe 

et E t46 J - CIISKTpa U. 1 Bbl)l9ll9HH01"0 113 f!HTII 1"8JlO.TIHHH9BblX cppaKUHfi 1 COCT8BllH1lt1 

14 H:\1IIYJibCOB B MHHyTy 1 cppaKUHf! 9Bp0IIH5'! 1 Bbl)l9Jl9HHaH H3 TaHTa.TIOBOfi MHW9HH 1 

o6bi'-IHO Jl89T H8 MaKCHMyMe J-t -crreKTpa 30-40 HMIIY.TibCOB B MHHYTY K MOM9HTy 

Bb!Jl9.TI9HH5'!. 

c !IHT9HCHBHOCTbiD .TIHHHH K 748 E 146 U. f!O.TIO)K9HH9 o6paTHOe: B c6opHOM 

eBpOIIH9BOM !ICTO'-IHHK9 Ha MaKCHMyMe JIHHH!I CKOpOCTb C'-IeTa COCTaB.TIH.TI8 

42,7 COBrr./MHH K MOMSHTY BTOpH'-IHOl"O p83Jl9.TI9HliH B OObl'iHOfi eaponlleBofi cppaK

UllH ·- 66 12 COBll IMHH K MOMSHTy ee Bb!Jl9119HliH H3 MliW9Hll, 0TCID)la C!l9JlyeT 1 'ITO 

a no3uTpOHHOM crreKTpe Eu 145 + Eu 146 
rrepaoMy rrpiiHaJlne~niT oKono 53% 

cyMMapHofi liHTaHCRBHOCTR /pHc.3 I. 

E 146 
Pa3JIO)J{SHHe cneKTpa no rpaqll1Ky K wpu Jl.TIH U. na cpepMneBCKlle KOMno-

HSHTbi /p!ic, 4/ yKa3hiBaeT Ha c.TIO)J{Hbifi xapaKTep Jl-crreKTpa, Tp11 KOMrrOHSHTbJ 

cneKTpa nMeroT rpaHllttHhie sHeprun 2100 .±100 1 1510-t. 50 n OOO:t_100 Ksa. 0Tno-:-

lli9Hll9 UX llHT9HCllBHOCTefi: 1 : 14 : 1 1 4. 0THOW9HUH llHT9HCUBHOCTeif Bb!W9yKa3aH-

Q+ Eu.l46 I s,. :, I HbiX KOM!IOH9HT cF -cnei<Tpa K nnTeHCUBHOCTH nnHHli K - 748 .. 
. .St: + 

paBHbl COOTB9TCTB9HHO 0 174 : 10,0 1 ,00. VJMeH STll naHHbl9 1 Mbl MOl".Till H3 J -
E 145 E 146 e/ E 146 U. + U Bbl'!9CTb J- -cneKTp U ll IlOJIY'-IllTb l103HTpOH-

E\A 145 
B '-IllCTOM BHJl9, nocne Bbi'-IllT8HllH 

C!ISKTpa 

Hb!t'! Cl19KTp KOMIIOH9HT8 C 

Et"' 2100't_l00 Ksa He naf5mo.LlaeTcH B rrpenenax own6oK. l-13 rpacpnKa KropH 

BanHo, ttTo Eu.· 145 
Ta!OKe rrMeeT cno~{Hbiif rro3nTpOHHbrif cneKTp /pHc •. 5/, Dae 

KOMnOH9HTbl STOI"O. Cll9KTpa I!MSIDT rpaHH'-IHbl9 SH9pl"HH 1740 :t_100 H 740 :!::. 100KsB. 

0THOW9HllG fiX llHT9HCllBHOCT9H p8BHO: 3,5 : 1 ,0, COOTB9TCTB9HHO. 0THOW9Hll9 

s J+ 
STUX KOMllOH9HT paBHO 7,6 ll 212. 

sIC MO 

Pa3HOCTb Mace 
Sm 146 Eu. 146 _ rro JlaBll 11 KaMepony paBna 3686 n 

3364 Ksa cooTaaTCTB9HHO, Haw11 3Ha'-IaHHH pa3HOCTll Mace yKa3aHHbiX n3ofap 

a npennonomeH1111, '!TO }+ -cneKTp c rpaHrlttnofi sneprnefi Et. = 2100 :t_100 Ksa 

S 146 
aneT Ha ocHoaHofi ypoaeHb m , paano 3120:t_100 KsB, Pa3HOCTh Mace 



£ 145 5 145 U - m no pa6oTaM 

llO H8WIIM .ll8HHhiM E'a. = 1740 

E 145 s 145 MBCC U - ttl paBH8 

6 

[8,9} 
p aBHa 2777 II 3342 K as cooTBeT.cTBeHHo. 

::!:.. 100 K 8B H B TOM :>«:e npe.a.nono:>«:eHHII pa3HOCTh 

2760 ~1 00 K ::m. 
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B.C • .Ll*enenon, >K.T, )Kenen, A.B. Ky.npsrnuena 

YfCCnE.LlOBAHHE CnEJ<. TPA KOHBEPCHOHHb!X 3.11EKTPOHOB EU. 146 xl 

. 146 
CneKTp KOHBepcnoHHbiX sneKTpouon Eu.. ·ohm ncc.rre.nonan c noMOJUh 19 

j -cneKTpoMeTpa c TpexKpaTnoR ¢oKycnponKo0 nyqKa [1,2] . Hcc.rre.nonauusr 

11pOB0LtH.TIHCb C Tp9MSI HCTO'!HHKaMH: 

1, N\ hi oo'be.nrmn.nn 5 ra.nonuuHeBbiX lfCTO'!HI!Kon H3 4-x ttaconhiX o6.rry•wHull, 

'IMeBLLHX ao3pacT 1-5 Mecsrq en, n H3 HHX Bhi.nemmn enponull xpoMaTorpacpuqecKUM 

MeTo.noM, ~,Eu 1 ''I. B sToM npenapaTe npncyTcTnonanu Eu. 146
, £u. 147 

11 

Eu. 149; B03MO~Ioto ttTo npncyTcTBonan u EU. 
148

. 

2, Vf3 T8LtOnJIHH9BOt"O UCTO'IHHKa H3 MHWOHH LtO.TIT'Ot"O o6.rryqeiJI!S1 1 TaK}!{e XpOMa

TOt"p8cplll!9CKUM MOTOLtOM Ob!Jla BhiLt9JleHa . 9Bp0!1119Bas( cbpaiUlHSl, npn STOM, HaM 

y.na.TIOCb nonyttlfTh !10 11TH '!lfCTbili . £u. 146 , /"EU. 2 "/, 

3, VI 3 ra.nonnuun, ocTaswerocH nocne DTOPI!'IHoro Bhr.neneHIHl 113 nero 

.no•repHero eaponr1n, obiJI li3t"OTOBI10H npen~paT I 11 9d. i ''I anSI u3y•reHnH napacTa-

E' 146 .o I 146, . O' 151 
unn a HeM nnnnA U • B STOM npenapaTe npncyTcTnona.rrn ~~ 3~ 0 J 1ro Eu 146. (JU. I! HaKan.rri!Dancn 

npn 113MOpOIII!S1X, ·npone.nemthiX c nepBbiM UCTO'I!IIIK0\1 Ob!.TIO 38M9l!OHO OOJib

woe '!I!C.TIO H9113BOCTHhlX pauee KOHBOpCI!OI!HhlX JIHHHR 1 IIHTOHCIIBHOCTh KOTOphlX yow

BBJ!ll c nepno.noM OKOJIO 4,5-5 .nnett, TaK KaK D npenapaTe "EU. i " npncyTCTBona.TI 

4 6 "IISl - Eu. 146 
- II "" 5 TO.TibKO o.n~m 1!3oTon eaponun c nepl!o.noM , ,_.. ne vbi.TIO -.nnen-

E" 145, HOt"O - TO B~O JIIIHHII 1 IIHTOHCIIBHOCTh KOTOphlX y6~D8.T18 C nepllOLtOM 

4,5-6 .nnett Mhl nprml!canll Eu. 146
, 

Q I i, H a npenapa'l'e 11 ~a M hi npocne.nrmu 3a napacTaHHeM JIIfi!IIii K 282, K .''98, 

K 412, K 635 n I< 748. 0Ka3anoch, •rTo uapacTaHHe npo11cxo.naT c nepno.noM 

OKOJIO 5 Lt!!Oit, 

no31!TpOUHhlit cneKTp II cneKTp KOI!DepciiOI!HhlX SllOKTpOIIOD Eu. 146 
(puc.l,2) 

E. " ,, Q ..1 i ,, 
noaTopuo l!ccne.noaanncb ua BTopoM u TpeTbOM IICTO'HIHKax I ,1 U " n , i"' I. 

xl 
.LlO.TlO}I<OHO na Tp9Th8M COB9LU81IIIH IIO HOliTpOHO[lOcj)[IUI!TIIhiM 1130TOll8M 

D .Llyoue 5 UIO!IO 1960 !"', 
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nony'l9HHbl9 .ll8HHbi9 1 OTHOCSIIUH9CSI K n03HTpOHHOMy cneKTpy, XOpOWO COI"'JiacyiOTCSI 

co cTapbiMM aawMMM .aaHHbiMM, KOTOpble .aoKnaabrBaJIHCh aa X-M coaeruaa1m no 

staepao:H cneKTpocKonHH 1 ao ae cornacyiOTCSI c :naHHbiMH M uxeJIH'la [ 3) • M hi yKa-

3braanH KOMilOHeHTbi c rpaHH'IHbiMH saeprHSIMH 2100, 1510 H roo Ksa •• a MHxeJIH'l 

.aaeT 1190 H 960 Ksa. HawH HOBbre .aaHHbre: 2240, 1f20 H 550 K sa. 3aeprHSI nepe

xo.aoa H OTHOCHT9J'lhHbi9 HHTeHCHBHOCTH K-nHHHH LlJISI H80J'liOLl9HHbiX H8MH JlHHHii 
C' 146 CU npHB9Ll9Hbl B T80J'lHUe 1. 

. Er 
/no K-nKKy/ 

a Kaa 
282·±..2 

K 
K 748 ·too 13~3 

Ey a Ksa 748.:!:1 
/no K-nRKYI 

K 
K 748 ·too 100 

Er 
no K-nuKy/ 1336 .:!:.3 
a Ksa 

TaonHua 

396±..2 433±..2 635:!:.. 1 

8:!:..2 17:!:..2 75.±6 

902:!:.,2 1 064t_3 tt54±_3 

5.0"±:..0,3 2,0±_0,4 1 ,8:!:.,0,3 

1537.:!:'3 1563±_3x/ 412.±2 

'100 0,7 ±_0,2 . 1,1 ±_0,2 0,4.±0,2 6 .±1,5 

«> 

668:!:..3 705~3 

1t8t±.3 130 1:!::,2 

1,0.±0,2 2,0±.0.4 

Mbr Mo:>KeM erue yKaaaTh aa cyruecTaoaaHHe KOHBepcMOHHbiX nuaufi, KpoMe npHae-
aeHHbiX B Taomrue I, a o6nacTir saepruiJ: 1350-1500 Kaa /3-4/ JIHHHM 

/pac. 2 I, a o6nacTH 1760 a 2100 K a a~ M bi He Mo:>KeM onpeaenHTh TO'IHO aHep

raro STHX nepexo_o:oa, TaK IDK nepllaR rpyrrna HHf!HM ae paapewaeTcSI aa · Ha.weM 

rrpu6ope, a rroc.rreaHne O'leH:b cna6br. HaMII ue u3y'lanach 6onee :>KecTKaSI 'lacTh 

KOHBepcuouuoro crreKTpa. 

0TM9THM, 'ITO ITO 9HeprHH HaiiaeHHbl9 H8MH nepeXOLlbl XOpOWO COB18Ll8IOT 

c H9.ll~Bao coo6rueHHbiMII M rrxenH'leM [ 3] • 

x/ 
K JIHHHSI c hv =t563±_3 K9B 1 no-BH.lliiMOMy, OTHOCIITCSI K KaKOMy-To .llOJII"'O-

:>KHByiUeMy H30TOI1y I"'O.llOJIIIHHSI, 



1, CM,CCbiJIKy [1] Ha CTp, 6, 

2. CM, Ha CTp,3, 

' 15 

n R T e p a T V p a 

3. E.G.Funk, C.F.Schwerdtfeger and J.Mihelich. Bul.Amer.Phys.Soc. vol.S, N.4;254 (1960). 
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KoHBepcHOHHbrfi crreKTp Eu n MSirKofi o6nacTn. 3awTpHxoBaHHbre 

JIHHHH rrpn:Ha.uJie)KaT: 9cJJS"i /K 306/ n: gd~'~ 9 n: 9cl.H'i /K 350/. 
J{ - 'lHCJlO COBIT. B MHH. s - B3SITO H3 Ta6JIHUbl Jl)l<eJieiTOBa H 

3bipHHOBOH. Y13MepeHHH rrpOBO.UHJIHCb Ha LlBOHHOH KaMepe B pe)KHMe 

LlBOHHbiX COBITa.UeHHH, 
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B.C.ll*enenoa, >K. T • ./Kenea, A.B. KynpHsueE.a, P. CTemP:I 

HCCnEllOBAHHE KOHBEPCHOHHbiX 3nEKTPOHOB Eu 148 
1{ Eu. 148 

x/ 

K OHBepcnoHH hiH cneKTp Eu. 148 u Eu. 148 
HCCJieaoBaJICH Ha CneKTpOMeTpe 

C Tp9XKpaTHOH cPOKyCUpOBKOH ny'IKa [ 1,2] • J130TOnhi 9BponRH nony'IaJIRCb XpOMaTo

rpac}JH'IeCKRM OTLl9JI9HUeM 9BpOnRH OT LlPYI'RX p9LlKRX 3eM9Jlbs Oopa30BaBWRXCH 

npn 6oM6apnnpoBK~ TaHTanoaoit MRWeHn npoToHaMu c aHeprueii 660 Mas a Teqe

Hne HeCKOJibKHX M9CHuea Ha pacceHHHOM ny'IK?· MnweHb Bhrnep)KRBanacb 1,5 Me

cHua, nocne qero 6brno cnenaHo xpoMaTorpac}Jn:qecKoe paaneneHne. VJaMepeHRH Ha'Ia

JIRCb 'I9p93 MeCHU nocne KOHUa pa3Ll9Jl9HR~ R npOBOLlRJIRCb Ha LlBOHHOH KaMepe B 

pe)KUMe LlBOHHhiX COBnaneHIIH [ 2] o B HaW eM RCTO'IHRKe MOI'JIR HaXOLliiTbCH 

Eu. 148
, Eu 148 

n Eu. 147
• H'cTO'IHIIK R3y'IaJicH a Te'IeHIIe 100 nHeii. Ha yqacT-

Ke 180-720 Kss o6Hapy*eHo 3 JIRHHII Eu 147 
I Ty,_ = 24 LlHH/, IlaaecTHhrx no 

niiTepaType [13}, II 13 JIHHIIii, npiiHanne*aiUIIX 6onee nonro*IIBYIUHM IlaoTonaM Eu: 
Eu. 148 

/Ty.t =54 LlHHI II Eu 148 
!Ttf.t. = 100 nHeit/. 3ToT y'IacToK cneKTpa 

E 147 
KOHB9pCHOHHhiX 9JieKTpOHOB II300pa)KeH Ha piiC, '1. niiHIIII U . !fa pile. 1 

aawTpiix.osaHhr; npyrHx JIIIHIIH Eu 147 
Ha paccMaTpiiBaeMoM yqacTKe He II3BecT-

Ho. L!aHHhi9 OTHOCHIUIIeCH K OCTaJibHbiM K-JIIIHIIHM npiiBeneHbl B Ta6nnue 1. 

Taoniiua 
.[laHHhre o K-niiHHSix nonro*Raymnx Il3oTonoa Eu • 

Er 
/no K-nnKy I 

s Kas 

256 .±. 1 

278 ..:!: 1 
330..:!: 1 
350 .± 2 

414 ±.. 2 

507 ±.. 2 

530 .± 3 

552 .± 2 

635.! 2 

721 ±. 4 

751 .±.4 

Vf30TOn 

cu. 149 

Eu.l48 
E u. 148 

H9H3B. 

Eul48 
H9II3B0 

IIeH3Bo 

n epilOLl nony
pacnana no 
Haw .naiiHhiM 

N 80 LlHo 

N 80 LlH 0 

"'80 LlH. 

xx/ 

57 LlHo 

xx/ 

xx/ 

57 LlHo 

57 LlHo 

57 LlRo 

xx/ 

0THOCIIT9JibHhre IIHTeHCIIBHOCTII K -niiHidi 
no naHIIoii pa 6oTe E \.1.149 

Eu148 Eu.149 no [3] 

28 .± 4 

100 

52±. 4 

13 ±. 2 

25.±6 
100 

72-t.J 

20.±..2 
100 
80±_8 

x/ )lOJIO)l{9HO Ha 1_!].-M COB9IUaHIIR no H9HTpOHOLlecPIIUHTHbiM I130TOnaM B L!y6He> 

B HlOH9 1860 I'o 
xx/onpeneneHIIe nepnona nonypacnana He aaKOH'IeHo: oH ne*HT B npenenax 

55-90 nueii. 
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E en u n HH HH Eu 148 n £u149 npHnecTH ncr neprronaM 54 DHH H 1 00 DHBH 

K MOMSHTY BbrneneHHH, To no.i!y<JaeTcH K 552/l< :279= 0,146. 

flepexonbr c 9HeprHefi 414, 552, 635 n 721 Kan, no-nunuMoMy, IurenTH'!Hbi 

c nepexonaMn c 9nepraeu 400, 560, 630 u 720 KaB, Ha6nronanu HMHCH rrpH pacrrane 

P 148 [ ] E 148 m 4 , B 9TOM cnyqae OHH rrpHHBDJ18)KBT U. H MOryT 6b!Tb .. s 148 E t48 p t48 
p 83MeweHbi b cxeMe ypoBHBH VYI /_QO'I8pHero Hl'(pa u H m I 
/puc. 2/. flprrHanne)KHOCTb nepexonoB 350, 507, 530 H 751 K9B K orrpenenennoMy 

. c 148 E 149 · u3oTorry enporrHH I L U HJIH U. I HBMH no cux rrop He ycTaHOI'!..TieHa. Yl3Me-

peHHH rrponOJI)KB!OTCH, 

KpoMe Hac Eu 148 u E 149 . 
~ nccnenoBanrr MHorue aBTOphl [3, 5, 6 , 7' 

8, 9, 10, 11 t 12 ], 0!lHBKO KOHBepCHOHHbiH CITSKTp H3y'IB.T1CH TO.TlbKO B pa6oTe 

AHTOHbeBoil rr np. [3] • B aTofi pa6oTe Ha6niOnanHcb 3 nepBbiX nHHHH Ta6nll:Ubi 1; 

OCTB.TlbHhl8 .TlHHHH B .TlHTepaType HS yKa3hlB8.11HCb, 

J'luTepaTypa 

1. CM,CCbiJIKY (1) HB CTp, 6. 

2. CM. H8 CTp. 3. 

3. H.A. AHTOHbSBa, A.A. BawrmoB, B.C. D)KenenoB, B.B. YlnbHH, B.K. flpeo6pa)KeH
cKrrfi. Yl3B. AH CCCP /cep.qm3,/, T,23, N1 2 /1959/, 

4. S.I(.3hattacherjee, '3aldev Sahai and C.V.Babcft Nucl.Phys. V, 12, 356 (1959). 

5. I.D.Kurb~tov and M.L.Pool. Phys.Rev. 63, 463 A ( 1943). 

6. G.'Nilkinson and H.G.Hicks.Phys.Rev. 80,491 (1950). 

7. CM. CCbl.TlKY [2] HB CTp, 6, 

8. I.A.Marinsky and L.E.Glendenin. N~~ES- PPR 9, !969 ( 1951). 

9. R.Hoff {Ta6n.Cu6opr u np. Rev.Mod.Phys., 30(1958)). 

10. R.G.Mack, D.L. Prickett and M.L.Pool. Phys.Rev. 86,633a (1952). 

ll. R.G.:,1ack, J .J .Neuer and M.L.Pool. Phys.Rev. 91,497 A (1953). 

12. r.roponHHCKHH, A. MypHH, B.lloKpOBCKllH, B.npeoopa;I<eUCKHfi, Yl3B.AH CCCP, 

/cep.cpus./ 21, 1624 /1957/. 

13. H .M. AHTOHbeBa, .A.A. Bau!IUIOB, B.C. D menenoa, B.K .npeo6paiKeUCKHii, Visa, 
AH CCCP, T.22, Ng 8. /1958/,lcep.qm3,/, 
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B •. C • .Q2KenenoB, )K. T. )Kenes, A.B.K y npSIBuesa 

YfCCJlE.UOBAHYfE n03YfTPOHHOrO CnEKTPA TEPBYfEBOM <PPAKUYfvt 

noaRTpOHHbiH cm:iKTp Tep6ReBOH cppaKURH RCC.TI8DOB8.TICSI C nOMOLUbiO J
cneKTpOMeTpa C TpeXKp8THOH cpoKyCHpOBKOH [1,2] , tPpaKUHSI Tep6HSI nony'Ia.TI8Cb 

X.pOM8TOrpacpR'I8CKRM OT.ll8.TI8HH8M H3 T8HT8.TIOBOH MHU18HH 1 o6ny'IeHHOH B T8'Ie-

HR8 nsyx 'Iacos npoToHaMR c aHeprnell: 660 M sa. AKTHBHOCTb HaHocHnacb Ha anro-

2 
MRHR8BYIO cPO.Tibi"'Y TO.TILURHOH 5f o PaaMepbi HCTO'IHHK8 COCT8B.TISI.TIR 115x 2 I MM , Yfa-

MBp8HRSI H8'IHH8.TIRCb cnycTSI 5 'I8COB nocne KOHU8 o6ny'I8HHSI. 

PaHbllle, • B JleHRHrpane, ·HaM ~2,3) ·ynanocb nay<mTb TOJibKO 2K_ecTKyro 'IaCTb 

n03RTpOHHOI"'O cneKTpa TS 150 
IT1ft = 3,5 'Iacal. B CTapbiX RCCJI8DOBSHRSIX MRU18Hb 

o6ny'Ianacb 4 'Iaca, a HaMepeHRSI Ha'IRHaJIHCb cnycTa 20 qacos nocne KoHua o6ny-

'i8HHSI, B STRX ycnoBRSIX ·CH.TibHO npoSIB.TISI.TICSI noaRTpOHHbiH cneKTp nsanuaTH'IaCOBbiX 

T~ t51 [ ] TP.. 152 HaoTonoB Tep6HSI: " I Ty.z. 18,1 qacal 4 ~ o I T•r.z.= 19,3tiaca. 

R Te, 
154 I T•fl. =17,5 qacal [5,6] Torna 6bmo HeBoaM02KHo nony'IHTb noaRTpoa-

Hblit cneKTp To 150 u 

6 10 B MSirKOU 0 .TI8CTR M8TO.ll0M Bbl'IHT8HRSI 1 TaK K8K OH COCT8B-

1ISI1l M9Hblll9 10% Bcero cneKTpa. 

B STOM .llOKnane Mbi npRBO.llHM naHHbie 1 nony'IeHHbie B .Uy6ae B ycnoBHSIX, 

6onee 6naronpHSITHbiX .llllSI KopoTK02KRBymero H3oTona. HaMH 6bmH nposeneHbi nse 

cepHH naMepeHRfi Ha O.llHOM RCTO'IHHKe. CHa'Iana CHRManacb .TIIIHHSI K- 64U Kas 

T~ 149 + T~ 150 
noToM 2KecTKaSI 'IaCTb f+ -cneKTpa, H8'IH.HaH c SHeprHH 

2800 K as, R qepea 6 qacos oT Ha'Iana RaMepeHHii 2KecTKoii 'IacTII cneKTpa !Iayqan

CSI H8'I81lbHhlH y'IaCTpK, qepea 26 'I8COB 1 KOI"'.ll8 OCT8B8JIHCb TO.TibKO .llB8.llU8TII-

'I8C05bi8 R 6onee .ll01lr02KHBYLUR8 H30TOnbi Tep6HH, 6biJI8 C.ll8JI8H8 BTOpag cepRH 

H3M9p9HHfi. nocne Bbi'IHT8HHSI STOI"'O JT -cneKTpa loH .::oCT8B.TIHJI OKO.TIO 60% I 

H npRB8.ll9HHSI BC9X TO'I9K OCT8TK8 K O.llHOMY Bp8M9HH no nep!IODY 3,5 'IaCa 6wno 

npOH3B9.ll9HO pasno2KeHR9· ocTaTKa Ha KOMnoHeHTbi no rpacp!IKY K rop!I lp1Ic.1 I. 

05aapy2KeHbi nBe KoMnoHeHTbi jt-.cneKTpa, KoTopbie · RMeiOT rpaHII'IHbie aHepriiH 

X .QO.TIOlli8HO 'I8CTR'IHO H8 2-M COB8LU8HHH no H8HTpOHO,ll8cpHUHTHbiM H30TOnaM 
B ,Uy6He B HIOH9 1959 r. H 'I8CTH'IHO H8 X COB8LU8HHH no nnepHOH cneKTpOCKOnHH 

B MocKBe B SIH~ape 1960 r. 
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3720,:!:60 lf 1740 + 100 Kan. OTnowenRe nnTencRBHocTeil 3TIIX ::rnyx JCOM:"!OHCHT 

paBHO p•csnoJ= 2 ,5 • 
pt((f'IO) 

... 
B naweM ucTO'IHHKe K naT.Jany II3Mepenlfi1 )!> -cneKTpa l!3 KopoTKO/KHBYruMX 

H30TonoB Tep6IHJ Mornu naxo.uMTbcsr: T~ 149 
/Tyt. =4,1 T.Jaca/ [7,/fl . u T~ liD 

.. 148 
!Tyt. =3,5 ..±0,2 T.Jaca/ ff2~3] , I Ty1. =3,1:!:_0,2 T.Jaca/ (8] • TB c nepno.uoM nony-

pacna.ua 70 MI1H [7] H8M npaKTHT.JeCKlf He Mewan, B H8WCM MCTOT.JU!fKe JIHUIHI 

K-780 TB 148 .ua>Ke B H8T.Jane lf3MepeHMH OTCyTCTBOnana. no Ll8HHbiM O.E.KpacpT 
t?!+ 148 ·· A-t- 150 

lf coTp. J¥ -cneKTp TS ropa3.uo c.11a6ee, T.JeM J -cneKTp T8 .uan<e n 

nepBbie T.JaChi lf3Mepenuii, )l<:ecTKasr KOMnonenTa f ,;.cneKTpa /E =3720+ 60 K an/ 
150 rp. -

npuna.u.n e>K MT T~ [ 3 J . 
Bo3UUKaiDT neKoTopwe 3aTpy.unenRsr npu lf.UeHTR¢nKaUHM MsrrKoA KOMTI0HenTw: 

149 150 
ona MO>KeT npuna.une)l<aTb TS Hll!i T{', ; .u.nsr pewenHsr aToro nonpoca neo6-

XO.llHMbl .UOTIOJlHHT9.Tibllbi9 na6mo.ueUIHt 3a cna.uaUlf9M IiUTeHCHBHOCTM pa3.TJHT.JUhiX 

yT.JaCTKOB J+-cneKTpa. no Ta6nuuaM lleBH n KaMepona [to ' 11] pa3HOCTb Mace 

n 149 G 1 149 · To - II cooTaeTcTaenno panna 2770 u 3218 Kas. llo uaruitM .uanuhrM, 
' 149 

ecnu npe.uno.no/Kl!Tb, T.JTO KOMnoneuTa c E =1740 + 100 Kas oTnocuTcsr K T8 
149 rp. -

u uueT na ocnosnoii ypoaenb Gd. , To 4M = 2760 K as, Ec.nn nnnMsr 

~+/3720/ TS 150 
=38 150 

npnnanne >I<llT uenHKOM TB , TO oTnoweune 
. K-640 n 15o- · 

Q 

11 n T e p a T y p a 

1. CM, cchmKy (1] na cTp, 6. 

2. CM, na cTp, ~. 

K-640 

3. s.c . ..a >Ken enos, )K,T • .:>I<:enes, A.B.K y .npsrnueaa, ..QOI\Jl8.ll hi X e:>I<. 91"'0Ll noro cone
ruanust no st.uepnoii cneKTpocKonuH B MocKBe 1860 r, 

~· H .M. AnTonbena, A.A. EawMnos, B.C • ..Q)I<enenon rt E.K, llpeoopa>I<eHcKufi, 
' ..QA H CCCP, T,119, N2 2, 1858 r. 

5. T .Handley, W .Lyon. Phys.Rev. 99,1415 (1955). 
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6. G.Wilkinson, H.Hicks. Phys.Rev. 79,815 (1950). 

7. J;S.Toth; J.O.Rasmussen. J.Inorg.Nucl.Chem. 10;198 {1959). 

8, J ;o.Rasmussen, S.G. Th01npson and A;Chiiso. Phys.Rev. 89,33 (1953). 

9. K.S. Toth, S.Bjornholn, M.Jorgensen, O.B.Nielsen and O.Skiloreind. Phys.Rev. 116,118 (1959). 

10. CM. ccbznKy (sJ Ha cTp. 6. 

11. CM. CCbinKy [9] Ha CTp. 6. 

12. CM,CCbinKy (a] Ha CTp, 6. 
:~.. -
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E.C.,Ll)KeJienoB, )K,T • .>KeneB, A.B.Kynp.HBUeBa, P.CTeniT'I 

HCC!IE.DOBAHHE ~--CflEKTPA H KOHBEPCHOHH biX .::mEKTPOHOB 

cr Tu. 168 x/ 

B HacTo.Hmell: paooTe HBMIT ObiJIO npennpiTH.HTo rrccnenoBaHRe }-- r.rreKTpa 

TLI. 168 
np" nOMOU'(" .J3 - :":I19KTpoMeTpa H cneKTpa KOHB9pCH:OHHhlX 8JI9KTpOHOB n n _ 

c TpexKpaTHoll: lfloKycupoBKoll: ny'!Ka [1 ,2] • HaoTon. Tu 168 
nony'Iancst xpoMaTo-

rpalfJH'19CKHM OTLl9JI9HIT9M TyJIH:.H OT npyriTX pe,[lKITX 39M9Jib 1 B03HITK8BllJ ITX nprr 

6oM6apniTpOBKe TaHTanoBoll: MrrllJeHIT npoT~HaMIT c 8HepriTell: 660 M 8B B Te'!eHrre 

HecK0.1lhKHX MCC.HUCB Ha pacce.HHHOM ny'!Ke, MITweHh abrnep)KITBanach 1,5 Mecstua, 

nocne '!ero ObiJIO cnenaHo xpoMaTorpa¢IT'IecKoe pa3neneHrre, HaMepeHITSI Ha'!aJIITCh '1epe3 

3,5 MCCSIU8 nocne KOHU8 OOJiy'IeHITSI H npOBOLlRJIITCh Ha LlBOHHOH KaMepe B pe>KH:Me LlBOH

Hb!X COBnaneHITH (2]. 3a 8TO BpeMSI Bee KOpOTKO>KHByll'(HC IT30TOnbi TyJIHSI pacnaJIITCh, 

T 
167 

T 8 6 C KpOM9 U, C 1/2. == , ,[lH, 8M8SI ITHT9HCITBH8SI KOHBepcHOHH8.H JIITHITSI 8TOI'O IT30~ 

TOn a K 208 K 8B · eme 6bma 38MeTHa, 

Tu. 
168 

H3Y'IBJICSI Bo MHOriTx pa6oTax. YrrnKITHCOH IT XRKc [3] nepBbre o6iiapy- · 

>KITJIIT IT3oTon TyJIHSI c nepiTonoM nonypacnana T1.i_ ==85 ±. 2 LlHSI IT no Bbrxony peaK-

IlHH ITneHTITlflnuiTpoBaniT ero KaK Tu 168
• XaHnnell: rr OncoH [ 4] · To>Ke o6Hapy>KHJirr 

H30TOn TymrSI c r% == 87 LlH. YITllKITHCOH H XHKC [ 3] M9TO,[l0M norJIOU'(CHH:.H ITCcneno-
168 

Banu H3Jiy'IeHHSI, B03HHKaiOmrre nprr pacnan e T u . 0HH yKa3 biBanrr Ha cyme-

cTBOBaHITe L 11 K-peHTreHoBcKoro IT3Jiy'!eHH.H, r- Jiy'!ell: C 8HepriTell: 0,21 

IT 0,85 MaB IT aneKTpoHoB c 8Heprrrell: 0,16 rr 0,5 MaB, 3neKTpOHbi c 8Heprrrell: 
- 168 

0,5 M 8B aBTopbr oTHecniT K B03MO>KHoMy J) -pacnany Tu . OnHaKo, cyme-

cTBOBaHH:e j- -pacnana Tu 168 
no aTrrM naHHbiM HCJih3SI C'IHTaTh noKa3aHHbiM. 

[ J T 168 
Kak y>Ke H:3BecTHO 5, 6, 7, 8, 8, 10, 12 IT np. npiT pacnane U B03HHKaiOT 

T- ny'IIT pa3JIIT'!Holl: 8HepriTIT IT 3aMeTaoll: ITHTCHCITBHOCTIT, IT HBOJIIOLlCHHbie YITnKHH·· 

coHOM H XrrKcoM a~eKTpoHw MoryT 6wTh CB.H3aHw c BHyTpeHHell: KOHBepciTell: 8THX 

·r-JIY'ICH, flpiT T8KOH C.710>KHOH CXCMC pacnana MCTO,[lOM norJIOLUCHITSI HCB03MO>KHO 

noKa3aTh cymecTBoBaHITe cna6brx J- -nepexonoB, 

Enaronapst ManoMy ¢oHy Halllero npiT6opa, HaM ynanocb IT3y'IITTh cneKTp IT 

HeKoTopbre KOHBepciToHHbre JIITHITIT Tu 168
• jt- cneKTp oK:3aJicSI npocTbrM. 

x/ 
,LlOJIO>KCHO H8 TpCTbeM COBC!ll8HIUI no HCHTpOHOLlClPITUITTHbiM IT30TOnaM B 

LlyoHe B ITIOHC 1860 r, 



28 

rpaHll'IHafl 8HeprHH, onpe.ueneHHaSl no rpacpHKy KIOpH, paBHa 980±.30 KaB lpHC,1 I. 

0THOWeHHe HHTeHCHBHOCTH ,--cneKTpa I8KCTpan011HpOBaHHOf'O. K Hy11IO no cpop

Myne ¢epMHI K HHTeHCHBHOCTH 11HHHH K-448 KaB paBHO 39_:!:-3. 

M oryT B03HHKHYTb HeKoTopbie coMHeHHH B npaBH.TlbHofi H.UeHTiicpHKauHH aToro 

cneKTpa. KaK H3BecTHO [11], Tu 170 
HMeeT Ty.r. = 120 .uHefi H pacna.uaeTcH 

- 170 ~ 1 'iO • J -nepexo.ua B Y'~ . J- cneKTp Tu .uayxKoMnoHeHTHbifi TO:tKe nyTeM 

c E = 950 
rp.168 
Tu H 

H 867 K aB. TaKHM oopasoM, rpaHHT.IHbie aHeprim }> ... -cneKTpoB 

i
. 170 . 

u noT.ITH o.uHHaKOBbie, a nepHO.Ubi nonypacna.ua 011H3KH, PasnH-

T.IHTb HX no nepHo.uy Tpy.uHo. HaMH Obi11H c.uenaHbi .uononHHTenbHbie onbiTbi, KOTo-

pbie n03BO.T1SliOT C 001lblll0ll BepOSlTHOCTblO OTHeCTH 38Me"4eHHbiH J..._cneKTp K 

T 168 
H30Tony U • 

1. EcnH Obi B HaweM npenapaTe Obi.Tla saMeTHaH npHMecb 
T. 170 
IU , TO Mbi 

.uon:tKHbi Obi11I1 Obi Ha onro.uaTb KOHBepCIWHHbie JHIHHH L ~1'i0 
H M 84,2 Kaa. JU • 

. Ha6nro.n.eHHH noKasanH, 'ITO 8TH nHHHH, ecnH npHcyTCTByiOT, TO no KpafiHefi Mepe B 
. . • 168 

16 pas cnaoee, T.IeM L H M 80 Kaa. Tu . 
2. M bi CHHM811H L 

eft 84,2 K aB n jt -cneTp 

H M KOHBepcHOHHbie JlHHHH r -nepexo.ua 
170 . Tu , nonyT.IeHHoro no peaKUHH I t1, o 

c aHeprH-

. I. L -

I1 C0Tpy.n.HHK8MH Ha cneKTpOMeTpe C cpoKyCHpOBKOfi ;tl{i' npH paspeweHHH 

0HH yKa3biB8IOT BepXHHll npe.n.eJI npHCyTCTBHH 
fJ\ 170 
IU. paBHbiM 20%. 

3. Yf3 CT8pbiX HaWHX H3MepeHHll C I1CTO'IHHK8MH 1 nonyT.IeHHbiMH npH 4-x T.Iaco-

B.t:>IX o6nyT.IeHHHx Ta BH.n.Ho, T.ITO OTHoweHne MaKcHMyMa cT.IeTa Ha K -m1HI1H 

448 K a a K MaKCHMyMy cT.IeTa Ha j--cneKTpe coxpaHHeTcH nocTOHHHbiM B TeT.Ie

HHe .[1.01lf'Of'O BpeMeHH I1 COCTaBJISleT OK0110 .UBYXo Y I1CTO'IH!1Ka .U01lf'Of'O 001lyT.IeHI1Sl 

8TO OTHOWeHHe TaK:tKe OK0110 .UByX, 

TaKHM oopasoM, H3 Hawnx .uaHHbiX cne.uyeT, 'ITO npnMecb j--cneKTpa 

170 -'Tu Obma MeHbwe 20%, H Mbi CT.IHTaeM, 'ITO saMeT.IeHHbifi HaMn J> -cneKTp 
.,.. 168 . 

OTHOCI1TCSI K IU • MJ'>I nbiTa11!1Cb HafiTn L -nnHHIO r -nepexo.ua 87,65KaB 
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B 
vo168 
,Jf) , KOTOpaH H3B6CTHa 113 pacnana 

Ha HallleM np116ope He pa3peLLaeTcSI oT 
Lu. 168-Y~ 168 

[13, 14] • 0Ha 
. 168 M -mmrm hv = 80 K as. Tu . 

06bl'IHO M - miHHSI cocTasnsieT oKono 25-30% oT 

na. Ha Ollb!Te y Hac TaK H nony'IaeTcSI. no-snnMMOMy' 

'16M L so. 

L - nMHim Toro >Ke nepexo

L- 87, 65 MHoro cna6ee 

KpoMe Til 168, 
~ HaMrr 6hlnH rrccnenosaHhl K -nrrHrrrr nepexo-

LJ:OB 448, 720 rr 820 Kas /puc. 2 I. 0'T'HomeHne nnomaneii S tt.(Y't&) 
.5~e.(8Z.O} =4,6_:!:1. 

K nMHI1H 720 KaB XOTH H BMLJ:Ha, HO TpynHo OU6HHTb ee HHT6HCHBHOCTb, TaK KaJ( 

OHa O'I8Hb C.TJa6a, 

ABTOpbi npHHOCSIT 6naronapHOCTb M .K. H MKMTHHy 3a H3J:'OTosneHHe MCTO'IHHKa 

11 l{),VJ'. Phi .:eHKOBy 3a y'laCTHe B H3MepeHHSix. 

n M T e p a T y p a 

1, CM, CCbinKy ( 1] Ha CTp. 6. 

2. CM. Ha CTp. 3, 

3. G.Wilkinson, H.G.Hicks. Phys.Rev. 75, 1370 (1949). 

4. T.H.I!andley, E.L.Olson. Phys.Rev. 94, 968 (1954). 

5. K • .H.rpoMoB, B.C • .Ll>Kenenos, 
cPM3. 21, 918 I 1 857 I. 

E.K. npeo6pa>KeHcKnii. Vf3B, AH CCCP cep. 

6.1 .W.Mihelich, B.Harmatz, T .H.Handley. Phys.Rev. 108, 989 (1957). 

7. r.M.roponiiHCKHii, A.H.MypHH, B.H.noKpOBCKHil, E.K. npeo6pa>KeHCKHH, 
Vfas. AH CCCP, cep.cpM3, 21, 1004 /1857/. 

8. J, W.Mihelich, B.Harmatz. Phys.Rev. 106,1232 (1957). 

9.K.P.Jacob1J.V/.Mihelich, 3.Harmatz. BAPS, 2,260 (1957). 
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E.C • .Ll m:enenoa, )f<. T. )f<:enea, A.B. K y .o:pHBUeBa, O.B. n apHOHOB, M .K .HHKHTHH 

YfCCnE.LIOBAH YfE fl:cnEKTPA TYnYIEBOVI 

<:PP;KUYfYfx/ 

jf- cneKTp TynHeaoit cppaKuHu uccne.o:oaancg aa 

KpaTaoa cpoKycHpOBKoii ny'IKa [1,2] 

j -cneKTpoMeTpe c Tpex· 

TynHeaag cppaKUHH nonyqanacb xpoMaTorpacpHqecKHMt oT .o:eneaueM. us TaaTa-

Tonoaoit MHweau, oonyqaaweftcg npoToHaMH c aaeprueit 660 M aa a 
. D . 

'IeThlpex 'Iacoa. YfcTO'IHHKH u ycnoBH5I usMepeauit aaanorH'IHhl OIIIiC8HHbiM B pa-

DOTe [2) • Yfccne.O:OB8Hii5I IIpOBOLJ:IiJlliCb C II5ITb10 HCTO'IHHK8Mii 1 IIOJiy'IeHHbiMH li3 

pasnH'IHbiX MHweaeii. Oobi'IHO ·usMepeaug aa'IHaanucb cnycTg 3-6 cyToK nocne xpo~e.

TorpacpuqecKoro p83L{9Jl9HU5I, .lJng l<OHTpOJI5I li li308BJI9HH5I OT B03MOm:HbiX rrpn:Meceif 

OLlHH us ucTO'IHHKOB nponycKancg qepes KOnOHKy aaa pasa. PesynbTaThl , rrony'Iea-

Hhl9 nocne LJ:BOitHOfi O'IHCTKH HCTO'IHHKa xop.owo coarramr. c peaynbTaTaMH1 nonylfen-
Hb!MH C HCTO'IHHKdMH1 KOTOpbie nponycK8JIUCb 'Iepes IWJIOHKy TOJibKO OLlliH pas. Ha 

Ka>KaoM HCTO'IHHKe CHHMaJII{Cb Tpn: - 'I9Tbrpe cepuu, Ha'Iuaag c E 900 Kaa ao 

aaeprn:n: E = 2300 Kaa. HaMu ohm nony'IeH B--cneKTp c F.: = 1900t, 50 Kaa 
J- rp 

/puc. 1 I I onpeaeneHHOit H3 rpacpnKa K ropu. neprro.o: nonypacna.o:a orrpe.o:ensiJicSI 

npH pa3HbiX saaqean:Hx aaeprrm: E = 1000 Kas, E = 1290 KSJB, E =1380 Kg:s:' 

cpe.aHee BHaTfearfe lift = 68 f 6 qac fpHc. 2 f. 

B oaaoM n:s npenapaToa, nocne BTopn:qaoit oqn:cTKH 1 ObiJIH usMepeHhi ,-- · 

cneKTp 68 - '!acoaoro Tu.. u KoaaepcrroaaaH nHHHH K 532 TLl 167
• 0Taoweaue nx 

UHT9HCHBHOCTei1,, IIpHB9,ll9HH09 K MOM9HTY nepBOI'O BbiL{elrP.HHH TYJIH9BOM cppaKUIIII 1 

-4 
paaao 14±. 3. Ecnu npn:HHTb K 532 I L 208 =/9,4±_1,0/•10 cornacao paooTe 

[3) u uaTeacuaaocTb L 208 paaaoii: 0,30 an. (4], To oTaowearre Bhrxoaoa 
167 pacnaa 2 42 -4 -3 

68-qacoaoro Tu u lu. paaao: 14,2 x 0,3 x 
9

,6 x9,4 x 10 =10 • 

Bnepabte <:Pom.rep, CTuaeacoa u Crroopr [5] a 1951 r. /aeony6nrrKoaaaaaH 

paooTal saMeTunu aeusaecTayro aKTHBHOCTb · a Tu. c nepHO.llOM nonypacna.o:a 

paaHhiM 2-3 LlHH. B 1966 r. H eTaaeii, M H'Ien H H epBHK (6] IIpHMbiM CIIOCOOOM 

xl .Llonomeao aa X-M coaewaauH no H.o:epaoii: cneKTpocKo!Irm a MocKae a 

HHBape 1960 roaa. 
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onpenemulli Maccoaoe 'II!CJIO paaHoe 172 H 6onee TO'IHOe 3Ha'IeHHe T4f.t. =6 3,6 .:!:,0,3 >Ja-

ca 9TOfi TYJ11l8BOfi 8KTI!BHOCTI!, nocnertHHMH :>Ke aBTOpaMH H8 KpHBOti: nornomeHIHl 
- 1i 172 

BAt HattneHa rpanuua j -cneKTpa: E = 1500 K a a. l1 nony'IancSI 
rp. 

B 9THX OnhlT8X B pe3YJ1bT8Te nocnenoBaTeJ1bHOrO 38XB8T8 DBYX HeATpOHOB: 

.ygfU ys ,u. 

! 

J- lf 
1,9 't. '' 't,, 

Tu.cu (n.r} Tu'u 

p-
1. 

f 
1,5" 't 

tt."10 (n,r) t"Lnl 
(n,r) E. 1.. t11 

CxoncTBO nepuonoB nonypacnana nonnuMaeT Bonpoc: He SIBnSieTcSI nu Ha6monaeMbiii 

HaMH H30TOn TynueM 172? ECJlli 6br aTo obmo TaK, TO aTo ObinO Obi nepBbiM cny>Ja-

· oopa3ye"'i'CSI H30TOU 0 KOTOpblii HMeeT H8 3 HeiiTpO-Ta + p eM, Korna e peaKUHH 
T 1691 U li H8 6 neATpOHOB 

aa 6onbwe~ '!eM cTaounbHhiA H30TOn IB naHHOM cny'Iae 

6onbwe
1 

'!eM u3oTon c aau6oni:.wuM BhrxonoM B peaKUHH, OnnaKo, noKa TpynHo 

HCKJ110'IHTb B03MO:>KHOCTb TOr0
1 

'ITO M bl liMe eM .neno C H30MepoM oonee nerKoro 

u3oTona Tu . 

AaTopbi npunocSIT 6naronapnoc:rb lO.Vf.PhrmeHKOBY 38 y'IaCTHe B H3MepeHHSIX, 

~ 
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