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n pH ITOMOI.UH CUHHTHnnSIUHOHHOI'O y -cneKTpoMeTpa H3yqancSI y -cneKTp H cosna.oeHHSI 

155 155 
Dy -+ Tb ,J.1ccn e .oosaHHSI pposo.oHnHCb Me)!(.oy Y -KBaHTaMH, B03HHKa!OI.UHMH npH pacna.oe 

<I pN<B.UJ;:tr M OD. ~-'H "T' QI!b 
155 

IWQ T Q TT Dy • Vf CTO'lHKK [l0 fiJ 'i.a!lC..S llDBl'D}llihlM ~: 

TOrpacpHqeCKHM Bbi,lleneHHeM H3 cpp8KUHH H30TOITOB XOnMHSI 0 o6p830B8Bl.UHXCSI npH pe8KUHH rny6o-

Koro pacwerrneHHH: (Ta+p),· Ep =660 Mas. 
155 

Dy B03HHK8eT BO ~p8KUHH XOITMH5l ITpH pBCITB~e 
/55 

Ho / T'h=45MHH I · 

B Y -cneKTpe 6hinH o6Hapy)!(eHbi HOBbie nHHHH B o6rracTH SHeprHlt 1170-2000 K as. Ha 

155 
OCHOB8HHH HCCne.OOB8HHSI Y- Y -coBIIB.OeHHlt BBO.OHTCSI HOBbilt ypoBeHb Tb C 9HeprHelt 

( 1820:tJ5) Kss. 

155 155 
AN INVESTIGATION OF Dy - Tb DECAY 

J.Urbanec, J.Kajfosz, J.Zvolsky, A.Novgorodov 

Abstract 

The y -spectrum and coincidences of y -rays appearing in vy-155... rt55
decay have been measured with 

the aid of a scintillation y -spectrometer. A pure source with only one isotope of Dy 155 was used in our measure

ments. It has been obtained by a repeated chromotographic separation from Ho fraction produced by a deep fission 

155 155 -
reaction on Ta: ( Ta + p) , E = 660 MeV. Dy appears as a decay product of Ho ( T 'h - 45 min). In 

the Y ·spectrum new lines in the energy range of 1170 - 2000 Ke V have been observed. As a result of y-y- coinci-

+ 155 
dence measurements we got a new energy level ( 1820- 15/ KeV) of Tb 
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Bee.aeH~Ie 

B pa6oTax , nocesw.teHHbiX ~Iccne.aoeaHIIIO II30To noe Dy 
155 /1,2,3/ 

, 6b!TIO OKOH'i8TeTibHO 

YCT8HOBTieHO, 'iTO npH ero pacna.ae B036y)!{.Q8IOTCSI p OT8UHOHHbie ypOBHII OCHOBHOf'O COCTOSIHIISI 

Tb
155 

(65,4 II 156,7 Kae) II ypoBHII c 9Hepr~Ielt 226,9 II, eepoSITHO, 271,3 Kae. B pa6oT/
41

, 

B KOTOpOlt II3y'iaTICS! ClleKTp KOHBepCII OHHbiX 9TieKTpOHOB .QIICllp031IeBOlt cppaKUIIII, 6binii II.QeHTIIql!I

UIIpOBaHbl aneKTpOHbi B o6naCTII aHepr~Ilt .ao 1150 Kae, np~IHa.ane)!{aw~Ie uenoMy pSI.ay nepexo:

DyJSS • 
.QOB, B03HIIKaiOWIIX llpii pacna.ae 

A n n a p a T y p a 

8 HallliiX II3MepeHIISIX IICllOTib30BaTICSI CUIIHTIITITISIUIIOHHbilt Y -cneKTpOMeTp C KpiiCTaTITIOM 

N a J ( .Tl ). (44x38 MM) c 1 00-KaHanbHbi M aM~TIIITY .OHbiM • aHanii38TopoM, AMITTIHTY .a Hoe pa3pellle-

8 2 01 662 K Cs
137 

, B OllbiTax no Y HIIe COCT8BTIS!ll0 , to Ha lliiHIIII 9B -y -cOBll8.QeHIIS!M npiiMeHS!ll-

J37 
CSI BTOp Olt Kp1ICT8Till (45x45 MM) C p83pellleHIIeM 9,5% H8 TIIIHIIII Cs , npH 9TOM IICllOTib-

aoeanacb cxeMa coena.aeHHlt, n03BOTISIIOWaSI: 1) II3MepSITb coena.aeHIISI Y -cneKTpa c Bhi.aenew 

Holt Y -nHHHelt; 2) Bhi.aenSITb coena.aeHIISI Y -KeaHTOB c 3a.aaHHOlt cyMMapHolt aHepr~Ielt, Pa.3-

-8 
pelllaiOWee BpeMSI 6biCTpo-Me.QTieHHOJt CXeMbl COBna.aeHIIlt llpii 9TOM COCT8BllS!llO 6•10 CeK, 

Pe3ynbT8Tbi II3MepeHIIlt 

155 . 
Halllii II3MepeHIISI noKa3an~I, 'ITO Y -cneKTP Dy npocT~IpaeTCSI .ao 3Hepr1III - 2000 Kae. 

121 I 227 505 662 905 1090 
KpoMe y -niiHIIlt, o6!"apy)!{eHHbiX B pa6oTe Y • Y • Y • Y • Y I, Mbi Ha6ni0-

/4/ 
.Q8TIII lliiHIIII, COOTBeTCTBYIOWIIe nepeXO.Q8M, yCT8HOBTieHHbiM ITO KOHBepCIIII B II HOBbie y -na-

HIIH .ao CIIX nop He~Iccne.aoeaHHOlt o6naCTH 3Hepralt 1170-2000 Kae. 

H a p~Ic, 1 a, B; c noKa3aH nonyqeltHbilt H8MH y -cneKTp B o6nacTSIX 3Hepr1III 50-600 

(a), 450-1200 (e) II 1200-2000 Kae (c). B nepeolt o6naCTH qeTKO npoSIBIITIHCb nHHHH y 227 

11 6onee cna6bie niiHIIII y 320, y 430 ay505, 3aMeTHOe KOTIII'i9CTBO Y -KB8HTOB H86TIIO.Q8eT-

CSI B o6nacTII 3Hepr1Ilt 161 , II 185 Kae , Ha pac. 1 6 BH.OHbi ITIIKII, cooTBeTCTBYIOWHe Y -nyqaM 

c aHeprHstMH 505, 662, 760, 840, 905, 930, 1000 H 1160 Kae, B TpeTbelt o6nacTH 3HeprHlt npo

SIBIITIIICb lliiHIIII y -nyqeJt C hv= 1380!_10; 1450!_15; 1500!_15; 1570; 1610:!:_15; 1670!_10; 

1760!_15 11 1830!_15 Kae. He IICKTIIO'ie Ho, 'ITO cna6bie TIIIHIIII 1760 II 1820 Kae Bbi3B8Hbi coena

.aeHIISIMII K8CKa.QHbiX Y -KBaHTOB B O.QHOM KpiiCTanne, ( np11H8.Qll9)!{H0CTb 3TIIX lliiHIIJt K 1130T0-
155 

ny Dy 6bma yCT8HOBll9H8 IICCTie.QOB8HII9M y6biB8HIIS! IIX IIHT9HCIIBHOCTII BO BpeMeHII ) , llnSI 

onpe.aeneHIISI OTHOCIIT9llbHbiX IIHTeHCIIBHOCTelt Y -niiHIIlt 6bmo npoee.aeHo pa3nO*eHHe Y -cner 

Tp8 Ha OCHOB8HIIII 113BeCTHOlt cpopMj,T TIIIHIIlt 11 xo.aa KOMIITOHOBCKOf'O CII9KTpa B COOTBeTCT-

BYIOWIIX o6nacTSIX 9Heprlllt, B Ta6n11ue 1 cyMMIIPYIOTCSI nony'ieHHbie H8MII .aaHHhie o6 3Hepr11HX 

II OTHOCIITellbHbiX IIHTeHCIIBHOCTSIX y -nyqeJt, Halllll 3H8'ieHIISI 3Heprlllt COIIOCTaBTIS!IOTCS! C .QaH

/4/ 
HbiMII o6 3HeprllstX nepexo.aoe, np11ee.aeHHbiMII B pa6oTe • Vfcnonb3yst HalllH .aaHHbie o6 OTHo-

CIITellbHbiX HHT9HCHBHOCTS!X Y -nHHHlt H OTHOCHTenbHbie IIHTeHCIIBHOCTH KOHBepciiOHHbiX 3ll9KTpo-

3 



/4/ 
HOB , Mhl OUeHHnH H8H60nee BepOSITHbll! !IOpSI.llOK MynbTHliOnbHOCTH If Tlill Y -liany'leHHSI ,llnSI 

HeKoTopbiX nepexo.aoB .ao aHeprHl! 1160 K aB . 3 Tii oueHKH T8K)!{e rrpl.fBO.llSITCSI B Ta6mme 1. 

• CwHBaHHe .. WKan IiHTeHCHBHOCTe l! Y -nyqel! H KOHBepCHOHHbiX aneKTpOHOB 6btnO rrpoBe.aeHo 

h 121 
Ha OCHOB8HHH TOro cpaKTa, 'ITO rrepexo.a c 11 =226,9 Kas Tl.frra E 1 • 

MeTo.aoM y-y COBli8,lleHHl! H8MH H3Y'!8nHCb COBll8,lleHHSI C '!eTKO Bbi,lleneHHbiMH B O.lllf-

HO'IHOM Y -crreKTpe nHHHSIMH 227 H 665 Kas. P eayn bTaThi 3THX H3Mepe HHl! HnniOCTpapyiOTCSI 

Ha pac. 2 H 3. Ha pac. 2 rroKaaaHe sepxHSISI 'IBCT b (no aHeprHH) c n eKTpa coBna.a~HI.fl! c nHHHel! 

Y 227 Kas H Ha pHc.3 - cpe.aHSISI '!8CTb crreKTpa coarra.aeHHl! c naHael! y 665 Kas. B Ta6nHuax 

2 H 3 npHBe.lleHbl OTHOCHTenbHbie IiHTe HCHBHOCTH COBna.aeHHl! C Y -KB8HT8MH 227 II 665 KaB, 

cooTseTC TBeHHo. np11 113MepeHIII{ coana.aeHHH OKaaanocb, 'ITO a6coniOTHOe '!I{Cno cosna.aeHI{l! Me)!{

.ay Y -KB8HT8MII II 665 K aB He COOTBeT<:;TBye T IIX HHTeHCIIBHOCTSIM B O.llHOKpiiCT8nbHOM cneKTpe 

B npe.anonO>I<eHIIII CyWeCTBOB8HI{SJ Henocpe,llCTBeHHOrO K8CK8.ll8 COOTBeTCTBYIOWIIX liM rrepeXO.llOB. 

Ha ocHoae HBWHX aKcnepHMeHTanbHhiX .aaHHbiX Mbi npe.anon araeM, 'ITO nepexo.a 665 Kas He H.lleT 

npHMO Ha yposeHb 227 Kas, HO 6onee BeposnHo npe.acTaBnSieT c o6ol! n e pexo.a 113 soa6y)!{.aeHHoro 

COCTOSIHIISI C aHeprll_el! 1820 KaB H8 ypoBeHb 1156 f\aB. 0KOH'I8Ten bHOe yCT8HOBneHI{e 3 TOrO cpaK

Ta Tpe6y"eT .aanbHel!WI{X OnhiTOB. 

KpoMe cosna.aeHIIl! c Bhi.aeneHHol! Y -niiHHel! 6bin CHSIT cneKTp CyMM, B KOTOpOM ni{KII 

COOTBeTCTByiOT CYMM8M 8Heprlll! nap COBn8.ll810WIIX 
155 

Y -KsaHTOB, TaKIIM o6pa3oM 1 nony'leHHhil! 

cneKTp CYMM Dy qpe3Bhi'Ial!.HO cno)!{eH, 'ITO noKa3biB8eT Ha 6onbwoe KOnll'leCTBO aoa6y)!{.aeH-
155 

HhiX ypoaHel! Tb • B cneKTpe cyMM npH cosna.lleHIISIX Ha6niO.aanacb HaMil '!eTKO aaMeTHhie nHKH 

B o6naCTH aHeprHl!. BbiWe 1 Mas: 1020; 1160 ; 1230; 1380 ; 1670; 1750 II 1820 Kas. ni{K 

1020 KaB SIBHO npHHa.ane)!{HT 60nbWel! '18CTbiO COBna.ae HHSIM Me)!{.llY 8HHHrl{nnSIUHOHHbiMH y -

KB8HT8MH . PaanO)!{eHHe OCTanbHhiX nHKOB, H8XO.llSIWHXCSI B cneKTpe CYMM C nOMOWb!O CyMMHp~IO-

wero cneKTpOMeTpa .aaeT, K8K 113BeCTHO, B Cnyqae )!{eCTKHX Y -KB8HTOB BMeCTe C H8CTOSIWH-

MH I{ nO)!{Hbie nHKII, noaTOMy peaynbT8Tbl H3MepeHHH C CyMMHpy!OWHM CneKTpOMeTpOM MO)!{HO 

O.llH03H8'1HO IIHTepnpeTHpOB8Tb TOnbKO np11 H8CTpOl!Ke cneKTpOMeTpa H8 M8KCHM8nbHyiO 8HeprHIO 

B cneKTpe cyM M . 

Ha pac. 4 noKaaaH cneKTp cyMM B o6naCTI{ aHepral! 1300-2000 Kas. HaMe'!aiOTCSI a.aecb 

TPH naKa l670:t_10; 1750!_10 H 1820!_10 Kas. HaMH 6binO npose.aeHo H3MepeHae cosna.aeHal! Y 

KBSHTOB c aa.aaHHol! cyMMapHol!. aHeprHel! 1820 Kas lwHpi{Ha KaHana 30 Kas). Ha pac. 5 

nOK838HS BepXHSISI nonOBHHS 3TOro cneKTpa COBna.aeHHl!. . ':f OT.aenbHbiX nHKOB Y -KBSHTOB, KpOMe 

COOTBeTCTByiOIJ.lHX 3HeprHl!., npHBe,lleHbl TSK)!{e 3HeprHII COBnS.llEIIOWHX C HIIMH Y -·KBaHTOB HH)!{

Heft nonOBIIHhl cneKTpL 
155 

Ha OCHOBSHHII H8WHX H3MepeHHl!: MO)!{HO yTBep)!{.ll8Tb, 'ITO CyWeCTByeT ypoBeHb Tb 

c aHeprHel!: 1820!_15 Kaa, paapS!)!{SIOWHl!:CSI nepexo.aaMH Ha ypoBHH c aHeprHS!MII 65; 157; 227KaE. 

H )BepOH,THO) cna6b!M npSIMhiM nepeXO.llOM HS OCHOBHOe COCTOS!HHe (eM. O.lliiHO'!Hb! l!: Y -cneKTp) • 

.LJ.ng OKOH'ISTenbHOl!. HHTepnpeTSUHII peaynbTSTOB COflllS.lleHHl!. Tpe6y!OTCSI Onb!Tbl nO TO'IHOMy 

onpe.aeneHHIO aHeprHl!. B o6nacTH > 1160 Kas. 

Ha OCHOBSHHH onpe.aeneHHS! HH'teHCHBHOCTel!: 

+ 
II no .llSHHbiM 0 rpaHH'IHOl!: 8HeprHH ~ CrieKTpa 

155 155 
pacna.aa Dy Ha ypoBeHb 227 Kas Tb • 

4 

y -ny'lel!: 11 cosna.aeHal!. c KB8HT8MII y227 
155 II 5/ 

Dy MO)!{HO oueHHTb log ft .anSI 

Pac'leT npHBO.llHT K aHa'leHIIIO log (ft)= 6,3:_0, 2. 



/ 

( 

16/ 
no aaHHbiM pa60Tbl 8TOT (3 -pacnan npOHCXOaHT Me:>Kay COCTOHHHHMH 3/ 2 3/ 2+(651]-+5/ 2 5/ 2 -(SJ] 

H HBnH9TCR U08TOMY 38TpyaH9HHWM (3 -nepexonoM 1 nopS!aKa 3anpeweHHSI (1h) • 3aMeTHM, 
Gd153 

'ITO f3 -nepexolj
53

Me:>Kn y aHanorH'lHbiMH cocTOSIHHSIMH Ha6mc- nancH TOMe 'npH pacnane 

( 3/ 2+[651])-+ Eu (98 Kas 512 532 ) H ero log ft.,.6,8 CHcTeMaTHKa M oTTenbCoHa H HHnb-

coHa naeT nnH (3 -nepexon os THna 1h HH:>KHIOIO rpaHHUY log It > 7,5 • 

ABTOpbi Bbip8:>K810T 6naronapHOCTb COTpyaHHKBM paaHOXHMH'i9CKOA rpynnbi n5In, npHHH-
155 

MBBWHM Y'i8CTH9 B pa6oTe C HCTO'IHHKOM Dy H K,5I,rpoMOBy 38 HHTepec K H8CTOS!lll9A pa-

6oTe. 

Ey 

)(Kas) 

161 

184 

227 

430 

505 

550 

662 

760 

840 

905 

930 

1000 

1090 

1160 

1380.±_10 

1450.±_15 

1500:!:_15 

1570 

1610:!:.15 

1670:!:.10 

1760:!:_15 

1830:!:.15 

T a 6 n H u a 
155 

8H9pr'HH H OTHOCHTenbHbie HHT9HCHBHOCTH Y -nyqeA Dy 

Ey 

(Kas) 

161,4 

155,6 

184,5 

226,9 

271,3 

433,0 

484,1 

498,5 I 

509,3 

AHHHrHn 

549,9 

664,7 

744,9 

761,2 

836,1 

842,0 

849,5 

906,5 

929,5 

1000,5 

1090 

1156 

1166 

KB, 

ly 

1650:!:_250 

"' 28 

"' 46 

1000 

~ 10 

30:!:.8 

11 5:!:.15 

20:!:.5 

70:!:.8 

"' 13 

.. 12 

45:!:_10 

16+8 

47±.10 

60:.!:_15 

42+12 

43:!:.15 

31:!:.15 

32:!:.15 

•8 

15:!:.5 

19+5 

< 5 

< 3 

5 

BepOHTH8SI 
MynbTnOnbHOCTb 

E1 

E1 

E 1 ( npHHSITO) 

M1 

E2 

M1+E2 

E2 

E2+M1 

E2+M1 

E1 

El 

' 



Ta6nHua 2 

9HeprHH H OTHOCHT9nbHbl9 HHT9HCHBHOCTH Y- nHHHi!. 1A81011.1HX COBna,QeHHSI C y -ny'!aMH 

227 KaB 

Ey KaB 184 420 500 662 745 830 

ly OTH, 21 15 112 100 12 44 

Ey K aB 930 1040 1160 1310 1400 1520 
-
ly OTH, 50 27 33 21 26 20 

T a 6 n H u a 3 

9HeprHH H OTHOCHTenbHbi9 HHT9HCHBHOCTH Y - nHHHi!. f ,Qa!OLUHX COBna,QeHHSI C Y -ny'!aMH 

665 KaB B o6nacTH aaeprHH AO 800 KaB 

Ey KaB 227 420 480 550 580 650 720 

/y OTH, 405 47 100 15 76 36 48 

fl H T e p· a T y p a 

1. Toth , K·?·• I.O.Rasmussen. Phys. Rev. 155, 150 (1959). 

2. K.S.Toth, O.B.Nielsen. Nucl. Phys. 22, 59 (1961). 

3. B.C. Jl:lKenenoB, Yl,3 BOnbCKHi!., M.K. HHKHTHH, B. A .CeprHeHKO. Yl3B, A H CCCP, c ep .¢H3., 

~ 1246 ( 1961 ). 

4. B.C. Jl:lKenenoB, B,3BonbCKa, YI.3BonbCKHi!.. Te3HCbi AOKnaAOB Xll-ro BcecoJ03 Horo coBema

HHH no S!AepHOH cneKTpOCKOnHH. fleHHHrpaA 1962, CTp. 31. 

5. B.C.Jl:lKenerroB, O.E.Kpa¢T, B.K.npeo6pa:lKeHC KHi!., L¢. lOUIKeBH'I . Yl 3 B .AH CCCP, 

cep. ¢H3. 22, 208 ( 1958). 

6. B.R.Mottelson. S.G.Nilsson. Mat. Fys. Skr. Dan. Vid. Selsk. 1, N 8 (1959) . 

PyKOIIHCb IIOCTYIIHna B H3A8TenbCKHit OT,Qen 

15 AeKa6pH 1962 ro,Qa. 

6 



0 
0 

150 

N 
~ 

""" 

100 

10 20 30 . 110 50 60 70 

~ 
"' 

a) 

~ 

0\ Ji "' ' O 
'4 

lO 

6) 

Pnc. 1. O.auoKpKcTanbHbiA Y -cne KTP 

a) o6naCTb &HeprHA 50- 600 Ksa 
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B) o6nacTb &HeprK A 1200-2000 Ken 

80 90 
I(Q!Ul/Jbl 

90 100 

KaH4J\ 



' 

r 

f'l 

-!SOOr ~ 
+ 
/\ 

N 

£111. 

1500 

~ 
I 

<ooo 

500 

"'~"" 

1000 

soo 

0 ~ 

~ ~ 

~ ~ ~ . ~ \ .. .. -.~~-. J• • I\ ~~ 
\., \~l \ ~; 

~ 

~ 
" t 

\ ~/"\. ........... ~ \ 
~ 
~ 

~ 
~ 

~ 

0 

~ .... 

\ 
t t 

'"\oa-·-• ............. , ~-.. -· ''-....... _ . .,. 

p~------~------~------~------~------~------~---
14 ~ 3~ 40 50 60 /CIIJIAII 1C 

PKc. 2. CneKTp coena.aeHaA c llHHHel 227 Kae.06nacT b &HeprHJI: 500-1 600 Kae. 
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PH c. 3. Cpe.aHRH '18CTb cneKTpa coena.aeHHA c naHKeA 662 Kae. 
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PHc. 4. CneKTp cyMM npH cosna.aeHHHX. 06nacTb SHeprHA 1400-2100 Kss. 
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