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·Hcnonb3yeMaR ·-MeTO,D;HKa no3sonReT ·onpe.u;enRTb' 3HeprHH- pacna.u;a: H 
MaccH: g,n;ep, y.11aneHHHX oT nonocH 6eTa-cTa6HnbHOCTH •. cse,u;eHH$1. o Maccax 
$1,D;ep BH3HBallT HeCOMHeHHHM HHTepec B03MO:&HOCTbll'' cpaBHeHH$1 
3KCnepHMeHTaJibHHX ,llaHHHX. H < BeJIHl{HH, ·. nonyqeHHHX' Ha : OCHOBaHHH 

nonysMnHpHqecKHX · !pOpMyn. Mo,D;eJibHa$1 ·. 3aBHCHMOCTb MaCCH OT SI,D;epHHX 
napaMeTpOB co,n;ep:&HT ' Ha6op.' · K03!p!pHUHeHTOB, :· KOTOpHe L': onpe,n;eJISIDTC$1 
no,11roHKOH -,n;nR HaHnyqmero onHcaHH$1 · scex Mace: Pa3JIHl{HHe Maccosae 

!pOpMynH·,D;aDT'XOpomee cornacHe B o6nacTH;6nH3KOM It JIHHHH'CTa6HJibHOCTH~ 
ITpH y,n;aneHHH' OT · JIHHHH CTa6HJibHOCTH'': Ha6JID,D;aeTC$1;·"' cyDteCTBeHHOe 

pacxoa.n;eHHe s pe3ynbTaTaX, nonyqeHHHX• no 9THM !popMyJiaM·.:-.:TaKHM o6pa30M, 

H3MepeHHR Mace a.u;ep;y.u;aneHHHX:OT nHHHH cTa6HnbHOCTH;no3BOJIRDT-C o.n;HoA 

CTOp.OHY · OU6HHTb':npHMeHHMOCTbi ,n;aHHHX MaCCOBHX !pOpMyn H;c·•,u;pyroA CTOpOHH, 
yTOl{HHTb g,n;epHHe MO,D;eJIH, Jl6:&alltH6 B :Hx· OCHOBe:H3Mepe'HH$1 pa3HOCTeH MaCC. 

g,n;ep npH 6eTa-pacna.u;e Heo6xo.n;HMH H npH nocTpoeHHH_cx.eMpacna.u;a. 
AHaJIH3 9KCnepHMeHTa.iJbHHX: .. ',n;aHHHX . o"''. MaccaX aTOMHHX . SI,D;ep 

cHcTeMaTHqecKH nposo.n;HTCSI rpynnoA. npo!peccopa ·A.BancTpa. nocne.IIHHe 

Ta6JIHUH aTOMHHX Mace ony6nHKOBaHH·B[1]; 

MeTOAHit& 9JtCnepHMeHT& ,, 

H3MepeHHR 'sanonHeHH Ha sKcnepHMeiiTanbHOM KoMn"neitce' SICHAnn.:.2; 

pa6oTaliiB.eM·: 8 nHHHD c nyqJtOM npoTOHOB !pa3oTpoHa OHSIH B }ly6He [2] :<· ,ll.lia 
nonyqeHH$1 . lieATpOHO,D;e!pHUH'fHHX a.u;ep . HCCJie,llyeMHX H30TOnOB .· Hcno'jii>'3oBanacb 
peaKUH$1. r ny6oitoro. paclllenneHH$1' ripoHCXO.IIRlllail B' . BellleCTBe .. BO~b!ppaMOBOH 
MHmeHH''npH o0nyti1HHW 'npoToHaMK. c'!sHeprHeH· 660 M3B. HOHH o6pa3osasmHXC$1 
HYKJIH,IlOB noc.ile i.iacc-cenapaUHH . BHCa:&HBa.JIHCb 'Ha Al ·. no.u;no:&Kyr'·· KOTOpa$1 
nepeMeuianaci:. c HaitonneHHOH 'altTHBHOCTb.ll It• )leTeitTopaM.t' ,llJISI . perKCTpauHH 

no3HTpOHOB · Hcnonb::losaJIC$1. AeTeltTOP HS caepxqHcToro repMaHH$1 ( JlHaMeTp 
. . ·: .. .·.• . '" .... •. •. • . . • ' . . . . ... . • • 2 . .• . .... .. . . . ..•• 

-16MM; TOJIDtHHa 9MM;· ·BXO,IlHOe OKHO H3 THTaHa 12 Mr/CM ')', 9HepreTHl{6CKOe 

pa3pemeHHe 'i!eTeKTopa '1 .IIJI$1 .. sneKTpOHOB c :' sHeprHeA: K662: 'itsB' 
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cnoe AeTeKTOpa - 14 K9B. !nR· KanHOpOBKH AeTeKTOpa no 9HeprHH 

HCnOnb30BanHCb H30TOnll 6 ° Co H 2 4 Na. 0}.lHOBpeMeHHO C nOMOlllbD Ge (Li )• H 

Si (Li) -AeTeKTOpOB H3MepRnHCb cneKTpll 7- H =~:;-ny'1eH, HCnOnb30BaBmHeCSI 

AnSI HAeHTH~HKaUHH HyKnHAOB. 

B 9KCnepHMeHTe HCnOXb30Banacb cneKTpOMeTpH'1eCKaSI annapaTypa ~HpM!l 

ORTEC [3]. rrpHMeHeHHe B OeTa~KaHane pezeKTOpa HanozeHHH noaeonHno HaM 

yeenH'1HBaTb aarpyaKy AO 5000 HMTI/c, Oea aaMerHoro s~~eKTa cny11aAHoro 

cyMMHp.oBaHHSI HMny nbCOB. YnpaBJieHHe. · ·. peZHMOM npOTOHHOrO H HOHHOro 

ny'1KOB, ycTpOHCTBOM TpaHCnOpTHpOBKHc&KTHBHOCTH, HaKonneHHeH H 3anHCbD 

cneKTpoe oOecne'1HBanocb. PC-286-AT c. noHOlllbD . nporpaHM H HHTepq,eAcoe 

[ 4, 5]. H3MepeHHe .· H aanHCb :,see X .. cneKTpOB npOBO.JlH.IIHCb" B HeCKOXbKHX 

BpeMeHH!lX HHTepeanax, .' .. 'iTO D03BOnSIJIO OUeHHB&Tb .; CKOpOCTb ,y6!lBa!!HSI 

HHTeHCHBHOCTH . perHCTpHpyeHoro. H3ny'1eHHSI. ( T 
112

· J;. . fpaHH'1HaSI 9HeprHSI . 

cneKTpOB D03HTpOHOB onpe}.leXRnaCb MeTO}.lOM ~epMH-KDpH. !o-.nocTpOeHH$1 

COOTBeTCTBYDD!ero rpa~HKa, · H3MepeHH!lH cneKTp HCnpaBJIRnCR Ha. ~YHKUHD 

OTKnHKa. AeTeKTOpa. STa ~YHKUHSI Y'1HT!lBaeT. HCKaUHHSI, BHOCHM!l_e 00KOB!lM H 

oOpaTH!lM pacceRHHeM #l-'1aCTHU [ 6 ;; 7] ,·,a B cny11ae· perHcTpaUHH no3HTpOHOB 

- 9~qJeKT CYMM,HpoeaHHSI. C aHHHrH.IISIUHOHH!lM H3ny'1eHHeH [8). :.norpe!IHOCTb 

Bll'1HCJieHHSI ·, rpaHH'1HOH ; 9HeprHH; ·fi03HTpOHHOro cneKTpa: · onpe}.leJisteTCSI 

CTa THCTH'1eCKOH • . norpemHOCTbD, · norpemHOCTbD, _ BHOCHMOH qJyHKUHeA O.fK.IIHKa,. 

a TaKze norpemHOCTS!MH. KanHOpOBKH AeTeKTOpa- no ,9HeprHH. • ITOAp00HO~

OnHCaHHe MeTO}.lHKH 6y~eT•Ony6JIHKOBaHo. 

-· .1 nc:;_:J ·:; :.~<; 

• r 3KCnepHHeHT&JibHWe pesyJibT&TY 

'!L;: .. -:·,. 

B Ta6nHue 1 npeACTaBneH!l . peaynbTaT!l H3MepeHMH rpaHH'1HllX 9HeprHH 

noaHTpOHH!lX cneKTpOB. 06cyzAeHHe no KaZ}.lOMY M&CCOBOHY '1HCny 

npe}.laapS!eTcS! JIHTepaTypH!lMH J.l&HH!lMH · o nepHOA&X noJiypacna}.la H30Mepoe c 

T 
11 2 > 1 C H pa3HOCTSIX Mace MeZAY OCHOBHllMH COCTOSIHHSIMH• S!Aep (OE c 1 • 

CBe}.leHH$1 0 · nepHO}.laX nonypacna}.la B3SIT!l .J13 _COOTBeTCTBYDIIIHX; BllnycKOB 

o6aopoa; "Nuclear ·Data Sheets"; 3Ha'1eHHS! 0 · .-. H3 Ta6JIHU [ 1]. 
. ' . . . . . EC ->1 'I 

SKcnepHMeHTaJibHO HaMepeHH!le .aHa'1eHHS! oEc CO[!pOBOZJ.l&DTC5norpemHocTRMH; 

3Ha'1eHHS! o , noxy'1eHH!le s , [ 1] npH aHanHae .• H.· CHcTeMaTHKe ·· EC · · · · · ·. '· . ., . ,· 
9KcnepHMeHTanbH!lX · }.laHH!lX, · }.laDTCSI 6e3 , norpemHOCTeH., .. -Ha _ pHCYHKaX 

. ' - " . ' I - ' ' j ' . ' ' , ~ ; ' -.; ~ • •. • ': \ .•. • .,. ·,,.' '"- ~. ·., • ' ' • 

npe}.lCTaBneH!l rpa~HKH ~epMH~KDpH H3MepeHHllX .. n03HTpOHH!lX ,cneKTpOB H 

9KcnepHMe!:ITanbH!le ~cneKTpll . T .H .. :t -Jiy'i~A::·;B ·a.~pXH~H q_ac~H pHCYHKOB 
' ' - . - .. - - . '.. . . ~ . . . . . . ". . . 

npHBO}.lHTC$1; nereH,na, qJHKCHPYDlllaS! ycnoBH$1 9KCnepHHeHTOB, r }.le Tp . - BpeMSI 

06nyqe.HHSI npoT~~aMH, . Tt - sp~MR HaKonn~HHS! aKTHBHOCTH, . T.. .-: BpeMS! 
• " < • ', • • ' ·- • • • - ; • ,,.~·- '''--" r-· - .• ,_ · .• ·'- - • ! 

H3MepeHHS! c_neKTpOB,, Sc;lUrce - .. '1HCno, •. HCT0'1HHKOB;_, !pyraSI .HH~OpMaUHS! Hl'leeT 

6onee . cneuHailbf!llH . xapaKTep~ B ileoOXO}.lHMUX. cnyqaS!X, . npHBO}.l~TC$1 
- - ' • ' •• , ' • ~ - • ·- • < .,. 

~parMeHT!l cxeM pacna}.la H3y'1aeM!lX HYKJIHJlOB. 
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Eu .T112 •17. 9 

0 =s & o o k • v 
sm 1 0 • 7. ; 2 • 7."' Pm' ~·' 4 ~ 1 ~. rA- Nd~ Pr~ 

0489(150)' 4540(40) 
EC' ~- . ':, 2(~ . 

2~800 ( 60) 
'i ·~ 

2129(31. 
'~ i 

...:;.:.:.c
8
·:14od.' 

2 6 5 ( 5) . 
'-La:.,--~·~ ~~b·) •. 

?:gl!Q~!:!!L!:!~!:!!m~!:!!:!B:: LBpeHS! o6ny'1eHHS! H HaKonJieHH$1 aKTHBHOCTH:.:120 ·c_, 

apeMSI H3MepeHHS!-(1 X 60 C + 5··x. 2. MHH). KOJJH'1eCTBO HCT0'1HHKOB-L 

' ' II.BpeHS! o0xy4eHHS!.•H HaKonneHHS! aKTHBHOCTH - 10 C, 

BpeMSI H3HepeHHSI :-: ( 6 x_ 5 C). KonH'1eCTBO HCT0'1HHKOB ~:SO: 

B nepBOM 9KcnepHMeHTe npoee}.leHa,o0pa0oT~a cneKTpos~n03HTpOHO.B, :t:

H T-'Jiy'1eHc no cyMMe nocne}.lHHX• '1eT!lpex epeHeHH!lX 30H' ( 2: MHH x·_·4 ):'CHa 

rpa~HKe' KDPH (pwc, 0.' HaOnn,naeTcSi :K,oMnoHeHT ;c< rpaHH4Hoii'' 3~eprH~A 
~E~~~-~P~3474( 60)' K·ss;'\cn~J.l; -~~T_e.H~~imocTH ..• 9-:roro: Koio!noHeHra_·, _a: '6~~~cTH 
. 2 500-3500 K9B .. npOHCXO}.lHT ,: C '' nepHOJl?M · T

1
);,-'lil '4. 7 '"MHH.' ',': s; cneKTpax '7- , H 

=~:;-Jiy'1eH · (pHc. 2,3) npHCYTCTByDT' nepeXO.llll Ha:::pacna}.la 1~ 9 Pai, H. 139.Sm 
.- - ~ -~ -' ;;- -- : . ~~ ' ' " . . ' 

(T
1 
;·~·=2. 7 ; MHH) • ·. H3/' aHaJIH3a. cneKTpoa: cneAyeT;' ' 'iTO; p-KOMDOHeHT · .. C 

sHeprHeii 347 4( 60 l KsB npHHa}.lnezHT · pacna,ny1 3 9 Pm, . 'iTo' ,naeT aHa'1eHHe 

OEC=4496(60) i(3s. _KOT.opoe cornacyeTCS!_C ~~HHllMH H3 pao6+r9."1o]'. ' 

Bo BTOpOM 9KCnepHHeHTe npH. o0pa60TKe :cyMMapHo'ro no seeM speMeHHHM 

HHTepBaJiaM cneKTpa-~ :n03HTpOHOB no~y'1eHa rpaf!!!'1Hag. 9HeprHsi. ze~T~()rO 
KOMnoHeHTa Ell+ rp. =45S3( 60) K9B. HHTeHCHBHOCTb noSHTpo~oB ~~ y'1a.CTKe 

cneKrpa .3540 + 4250 KsB 'y6ii.aan~- C.:·:T ,. = 19, 4 c •.. HHTeHCHBHOCTb K:t 
• ' •. • •• . • ¥ ' • .• ·' ••• • •• 1/ 2 '. • • ' . 

nHHHH Sm s peHrreHOBCKOH cneKTpe .. y6!lBaJia c T , OnH3KHM K 10 c. 
'"".:·; ~ •':"; .. <: ·-~· ' ,··.: 1/2 .. :· -- -~ '.·. :, 

Ha6JID}.leHHe · ;Tl")';: <=·-:,1,9: 4·: C••:.· npH.BO}.lHT.· K_'- 3(lKnD'1eHHD,- ;:'iTO·. B .. Hc;ro'1HHKaX 

co}.lepllaJicS! 139 Eu,H nosToMy MH/a·:oTJIH'1He oT l10l, c'1HTa.eM, '1To HenbaSI 

ys~peHHO · npHnHcaT~: KOM·n.oHeHT c ~ir;p=4563 K9B ~(lcna.lly 13 ~ Sm '(.'1 o . c): 
STa B03M01tHOCTb ·· He · HCKnD'iaeTC$1,; ;. HO;.. B03MOZHO, . 'iTO 9TOT .. KOMnOHeHT 

. B03HHKaeT npH pacna~e _,1} ~ Eu :(T -=17. 9 c •l. . .. 

Gd 14'a;24a 

7080 

'. . 1/2 ~ . . 

A~141 

EU 3 a; 40 • sm'1o.2 m; 22 m Pll ~ 
. 6960(40) ·4480(55) .. 373~(30) 

·:---+ Nd ·a.& h 
'~814(8) 

·Pr l•••hl 

?:gl!Q~!:!~L!:!~!:!~Q!H!!:!B: I; ~.BpeMsl, o6ny~eHHSr H HaKOnJieHHS! :: aKTHBHOCTH-120 c, 

BpeMS! _H3HepeHHS!- 3 X :2 MHH + 3_ X 10 MHH. KOnH'1eCTBO HCTO'iHHKOB-1 ... 

II. BpeHSI • 06Jiy'1eHHSI .· H HaKonneHHS! ' aKTHBHOCTH , -2 C, 

BpeHSI. H3MepeHHSI - 5 X 2 ·C. KonH'1eCTBO HCT0'1HHKOB :- 100 •. 

3_ 



B cyMMapHoM cneKTpe Tpex apeMeHHii~ HHTepaanoa nepaoro 

3KCnepHMeHTa ( 10 MHH . X 3) npOSIBHJICSI KOMnOHeHT. C Eft l'p~ 2981 ( 60) · K3B 

(pH C. 5). CKOpOCTb CtfeTa n03HTpOHOB B ·, 00JiaCTH 2500-2800 -K38 y0HBaJia C 
: . - . ' - ' ~ ·: '; ~ ' -· •. "' ~ t • 

TH2 "' 10 MHH, 'ITO ll03BOJISieT npHnHCaTb 3TOT KOMnOHeHT pacna.ny 141 Sm 

IT112 = to. a MHH) •. H.neHTHf!IHKaUHSI. no.nTsep:uaeTcSI HaOnn.neHHeM a r- H 

~-cneKTpax HHTeHCHBHiiX npH pacna.ne 3TOI'O HYKJIH,IIa y-Jiyqefi 324, 404, 438 

H, 1292 K3B H ~-JiytfeA Pm. C ytfeTOM .. CXeMii. pacna.na [12] :'· BlitfHCJISieM 

paaHoc:rb_Macc 
1 .~ 1Sm :-l

41 Pill- osc = 4420(80) K3B. 

B pe3yJib!aTe 00pa00TKH" CYMMapHOl'O no BCeM speMeHHiiM HHTepBaJiaM. 

cneKTpa noaHTpoHos BToporo . 3Kcnep]MeHTa onpe.neneHa rpaHH'IHaSI, 3HeprHSI 

~ecTKoro. KoMnoHeHTa:: · E13• rp.::: . 5043( 60) K3B .• < pHc. 8). CKopocTb ctfeTa 

_n03HTPOHOB. npH EJ3+. =.41 00 .. + _4700 K3B y0HBaJia C nepHO,IIOM nonypacna.na 

Oon~e _)5 c. · B ~- H. :t-'CneKTpax Ha0JID.IIaDTCSI H3BeCTHiie H3 pacna.na ;~·~.t,Eu 

(40 C) nepeXO,IIIi~234,. 369, H 394 K3B H•K~ -Jiy'IH Sm (CM.· pHc.6;. 7);_:Mu 

OTH~CHM 3TOT KOMnOHeHT ·. K, pacna,ny -:1 4 1, •, Eu( 40 ;C) ; H BlitfHCJISieM .IIJI~ , H~l'O ' £ ~ . . -

0" = 6065( 60) K3B. · :nonytfeHH!ie .•3HatfeHHSI.: 1'0 · >: .IIJISI ·141 Sm H ·- 141 Eu 
EC - · · EC 

.CO!'JiacyDTCSI C [9]; Mli,HCnOJib3yeM.HX ,IIJISI TeCTHpOBaHHSI HameA MeTO.IIHKH;· 

a • a • Dy~ Tb. 
·.,;:!''· 

:.~ 1 

0 • 8 • 
9900 

A-142 ~ • w ·: 

Gd -~ Eu 2 • • . • ; 7 • • 
4400 7400; 817~ 

---+ Pill 4 o • 4 ~ • Nd ., • • • b, . 
4880(~0) . 

i· 

Sill 7 2 • ~ m 

2080 l_ftO) 

~!;,1!Q!!!HL!EH:!~!2~!!!fM: .•I.BpeMSI oOJiytfeHHSI, HaKonneHHSI aKTHB!JOCTH-2 c, BpeMSI 

H3MepeHHSI - 6 X 2: C. KOJIHtfeCTBO HCTO'IHHKOB ,- :100 !1 ', :::.; .. c' ' 
· · II. BpeMSI oOJiy~~HHSI If HaKonneHHSI .: aKTHBHOCTH -30 ·. c, 

speMSI H3MepeHHSI· -. 6 · x 15 c. _KOJIHtf.ecTso HCTO'IHHKoa· '"' 65. ·. ·. 

npH Hccne.noaaHHH noaHTpoHHHX cneKTpos: i.taccos6A uenotfim A=t 42 · OHna 

nocTasneHa aa,naqa HaMepeHHSI 0 npH.pacna.ne HioMepa 142 Eu IT ~:~~2:4 c). 
EC 1/2 

3Hepl'HSI n03HTpOHOB npH pacna,ne. '· )lpyi-Ol'O H30MepHOrO . COCTOSIHHSI .1 4 3 Eu 

( t. 22 MHH) -~3MepeHa B [9] H · pasHa Ep+ l'p. = 4782( 50) K3B. 5HJIO 
nocTaaneHo .nsa 3KcnepHMeHTa. ~ . , . · 

Pe3yJibTaTH aHaJIH3a CYMMapHOl'O n03HTpOHHOl'O cneKTpa, H3MepeHHOl'O B 

nepBOM 3KcnepHMeHTe ( 6 X 2 C). npe.ncTaBJieHH Ha PHC. 9. Xopomo' BH,lleH 

KOMnOHeHT C Ep•rp~665t(70) K3B.BiitfHTaHHe zeCTKOl'O KOMnoHeHTa no3BOJISieT 

, ·oueHHTb rpaHH'IHYD' 3Hepl'HD ·· BTOporo· KOMnOHeHTa ·EJ3: r~':'4750( 1 20) _K3B. ·,Cna.zt 

HHTeHCHBHOCTH ·.· n03HTpOHOB. B ·· 00JiaCTH EJ3+ l' ~4. 7+ 5. 8 M3B npOHCXO.IIHT. C 

T112 =2.6(0.3) ··C (CM. BCTaBKY Ha pHC.9) ;. ·a oOnaCTH 3.2+4.4 M3B C 

T1 1:114.1 c·H B 00JiaCTH·E,.•<3.5~M3B- c·T >20 C. B ·cneKTpe r-nyqeij 
/2 ~ 1/2 . 

lpHc.tO), H3MepeHHOM 50 CM3 Ge(Li)-.zteTeKTOpOM B TOM ze 3KcnepHMeHTe, 

4 
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I 

· · Mli · HaOnn.lianH caMue · CHJibHue r-nepexo,llu, H3BeCTHiie: H3 pacna.11a 1 42 Eu 

(T 1:111'.22 MHHl :· 556,. 768. H {023'· K3B. B cneKTpe, H3MepeHHOM 1/2 . . 
HP Ge - ,lleTeKTOpOM ( _PHC. t 1), fiapsl.IIY. C no3HTpOHaMH Ha0JID.IIaJIHCb Ka H K/3 -

X-Jiy'IH Sm H r-nepeXO.IIIi 556 H ,7_68, K3B. <YOUBaHHe, HHTeHCHBHOCTH. BCeX 3THX 

nHKOB ( K~ H ' 1) npOHCXO.IIHno : Me,llJieHHO, C 3f!lf!leKTHBHiiM T > 20 c; . . 1/2 . 
'KOpOTKaSI ( 2. 4 ···.C) \,, COCTaBJISIDDlaSI He • npOSIBHJiacb; .... HHTeHCHBHOCTb. 

aHHH!'HJiSIUHOHHOro' nHKa: cna.nana B 3TOM 3KCnepHMeJ!Tl~ c T : . ::::10 'c. · .. ,, . . 
, , .. •. • '.. .· •• 1 o • .• , ; ., ,. . . 1/a, .. \ 

. · PeayJibTaTH aHaJIHaa • cyMMapHoro noaHTpOHHoro .cneKTpa · uenotfKH ·A=t 42 

BO BTOpOM 3KCnepHMeHTe (T':6 x•15 C) npe,llcTaBJieHH Ha pHC.t2.' BH,IlHii·.IIBa'. 
. . . . .m . . . . . - .. 
KOMnOHeHTa 'C l'paHH'IHiiMH 3Hepl'HSIMH EJ3+ rp: 4756( 60) K3B: H Ep+ rp. =6648( 30) 

K3B •. 8' 1 r.:cneKTP~X' (pH c. 13, 14) : Ha0JID,IlaDTCSI' KX:..nyiiH Sm· H T.;;JIY'IH"' C 

3Hepl'HSIMH 556;· '768 H:;, 1023 K3B. HHTeHCHB.HOCTb -n03HTpC>HOB, Ha ·acex 

yqacTKax p-cneKTpa HnHKoa· r-Jiyqeij H KX-JiytfeA yOHBaJia c T ~::<60+90 c: 
. ' .· . " . . . . . .1/2 

. , .. 'Mu ',naeM CJie,llyDDlYD 1·HHTepnpeTaUHD rionytfeHHiiM peayJibTaTaM. IJeCTKHA 

K0Mn.~HeHT ; ~~· -c,neKTpa c . E/3+ rp. . 6648 (30) K3B B03HHKaeT nj:m pacna,lle 

H30Mepa '1 ·
4 

a Eu· (T : 1:112.4. C); B 'OCHOBHoe· COCTOsiHHe1 42 Sm; XOTSI H3BeCTHiiA· B· 
11 a . . . 

·uenotfKe · A=t42 HaoTon 1 ~ 2 Dy:HMee'T 6nliaKHA' · T '='2.3 c.· o'iHecTH3TOT 
. . . . 1/a . 

KOMnoHeHT K pacna.11y 142 Dy HJIH : ero· .ztoqepHHX npo,llyKTOB HeJib3SI/ T. it. 
Tor,D.a .z~onzeH HaOnn.ztaTbCSI eD!e· ·ooJiee zecTKHA KoJoinoHeHT TaKoA · z~ 
HHTeHCHBHOCTH H3 pacna,ita 1 42 Tb (0. 6 C) C l'paHH'IHOA 9HeprHeA no .. 

. CHCTeMaTHK~' BancTpa ; [1] OKOJlO. 8900 K3B .' :' J{OMnOHe~T _'c rpaHH'IHOA 3HeprHeA 

·4756±60 K38 BO BTOpoH 3KCnepHHeHTe Mli, KaK H B [8]; CBSiaHBaeM "C 

pacna.ztoM H36Mepa 142 E~ (1 :·22' MHiO ·Ha soaOyz.lleHHoe cocToSIIIHe· 1~:n 2372 

'·K3B t.u Sm. KoMnOHeHT c 0JIH3KOA 
4
3HeprifeA B nepeoH 3KCnepHMeHTe·;a63MOZHO. 

HJteHTHtfeH ~ eM.y:: cxeMH pacna,lla 'HSOMepos - 1 42 Eu HSBeCTHii ( pHC. 15) • . 

HH~e~CHBHOCTH B ~p6ueH'Tax ~a pacna,!IL~-:.JiytfeA 768 K3B H K. ·, ·.;. ;jryqeR npH 

pacria.11e E 4 c HaoMepa 1 42EU: a IiecKonb'Ko paa · MeHbme co~T~eTcieyDII!HX · 
HHTeHcHafiocTeA "nPH · pacna.11e ·L 2 MHH' HaoMepa: · no ::~1-oA npii<IHHe MH lie 
Ha0JID~a.liH :K~poix'oii: COCTllBJISIIDm:eii . ' B _KPHBHX . 'pacria.zia . JIHHHA ... B nepBOM 

3KCnepHMeHTe. ; Mli lie' rHaOnD,llanH i..:nepeXO,IlOB' Mell,lly' HSOMepH!iMH. COCTOSIHHS!IofH 

a~:··H"'i+ ··a l4a'iU:'. B03HOliHOt pa3pSI)iKa 'cob~SIHHSI a~~'H,lleT qepes '.ztila 'lin~ 
HeCKOJibKO CHJibHO KOHBepTHpOBaHHiiX r-nepeXO,IIOB. 803MOZHO TaKze; 'ITO· 

H30MepHoe. COCTOslHHe 1 +. 1 4 2 Eu aacenR~TCsl BO 'BTOPOM ·• 3KcnepHMeHTe ·r JlaBHllM 

oOpasoM npH pacna.11e '142Gd' (70. cr:· 

' SKcnep~MeHrantHiie : ,llaH~Ne · . 0 ;'fpaHH'IHiiX .. 3Hepl'HSIX /3+;,;cneKTpOB 

: HsoMepos' 1 42 Eu noaaoJISIDT. BY'IHCJIH~b' nonHIIie ::~HeprHH pacna.11a - o 3THX 
H3oMepa8: Y>:. ":.;: ·· .. · .... • ··. •. :, · ··• :i::> · ·· .. · ... ~~~,. · 

:a· ·142 EuYtL22 Mnfi) ,;,•4756 + h12 + 1022 = a15o ±'.so it3s: 
EC " , . . . 

. 0. 142 Eu (2.7 C) =·6648 + 1022 =.7670 ± 30 K3B; 
'. ·-•.;-~ :;, EC _ ..... , _ , -. ··. _ · . .~ · ·, .. : 

H · 3Hepl'HD H30MepHOl'O COCTOSIHHSI 8- .. B 1 42 Eu lil480 K3B: 
--~: :~ .• : - • ." • :_ ~.., ·. ~- .. :· '.7 '1 • i . ; .... ~ :-: • 

5. 



. .;: 

• < c ~·~ ': .. · 
A-:-143. .., ... '. 

Gd ~ · Eu :.2..:..!!.! 
~900 5240(70) 

. ; 
Nd ia t • b I: • 1043(3) 

!£:!!Q~!HL~~H~J2~!!~8: BpeMSI, ,Oti.lly'feHH_~ ~ · HaKOnJJeHHSI aKTHBHOCTH -: :· 50.·:C, 

epeMSI H3MepeHHSI- ( 3 X 3 MHH+3 X 6 MHH) • KOJJH'feCTBO. HCTO'IHHKOB -, 2. . . ·: • 
. + 14 3 

. .D.aHHiie oO 3HeprHRX P_-pacna.na ·· ,._ Eu·· (T112 =2.63. MHH) H 
1 43 Sa( r ;.a. 83 MHH) H3BeCTHH. · H3, JIHTepaTypH. c xopomeA :. TO'niocTbD; 

. 11 a . .. ., . . . 
009TOMY H3MepeHH!ie [3+ -cneKTp!i . ,..(pH C. 16 ,_17) ·.· .. HCOOJib30BaJ!HCb . .ztJJ$1 

TecTHpoeaHHR npHMeHReMoA IIJYHKLtHH oTKJJHKa. B.=~:- ·H r-:cneKipax, (pHc •. 18) 

HaOJJD.ztaJJHCb KaK K=~:-JJHHHH Eu H Sa, TaK. H r-JIHHHH 107.7 K3B . OT .. pacna.na 
143 Eu H 7_54 K9B OT pacna.na <

143 Sal IT112 .;.66.: ,c) •. ._JlJJR ·. onpe.lleJJeHJ:tR 

rpaHH'IHOH . 9HeprHH p+ -cneKTpa 1·4 3 Sm: H3MepeHHSI. ·. npoBO.IIl!JiHCb C. 3a.nep:KKOH 

21 .. MHH. B pe3yJJbTaTe o0pa00TKH · H9MepeHH!iX ~.+-:~neKTpOB .. noJJy'feH!i 

cJieJlYDIIlHe 3Ha'feHHR · rpaHH'IHHX 9HeprHH _pacna,11a .: R.nep ~ ~ 3 Eu' 'H !-.43 s~ 
COOTBeTCTBeHHO: 4214(30) H 2439(40) K9B.,. ·'. 

:.:r .. < 

.-A~144 

Ho ~-Dy~ Tb l .; •• a • 
.1 .1 5o o as o o · 9 o.o o ~ ~~ 

Gd ~ Eu 10 .a • Sm. C•t•bl 3700 ,• 6330(30) . . 

!£:!!Q~!HL!:!~H~J2~!!!:!8: BpeMSI · o6JJy'feHHSI H HaKOnJJeHHSI. aKTHBHOCJH - 2, C,, . . . . ' . .. ~· . ' . . ... 
BpeMSI H3MepeHHSI -: 6 X 2 C. KOJJH'feCTBO HCTO'IHHKOB - AO_. 

B. p+ -cneKTpe HatiJJD,IIaeTC$1 . KOMOOHeHT c •. ,. rpaHH'IHOH 9HeprHeii 

EJ!+rp.=5265(30) (pHC.19). _9TOT KOMOOHe~T _Mii .~ yBepeHHOCTbD OT~OCHM .K 

pacna.ny 1 4 4 Eu IT =10. 2 cl , . TaK KaK B r-cneKTpe Mli HatiJJD.IIaeM caMHe 
l./2 . ~ ·. ·- . . 

CHJibH!ie T.:.Jiy'IH 817 H 1660 K9B,.K:t-:JJY'IH. 144 Sm_(pHC:20,21). HHTeHCHB-

HOCTb 9THX nHKOB ytiHBaeT C TeM· :a:e nepHO,IIOM ., nonypacna.na. rpaHH'IHaSI 

9~eprHR. 9Toro K~toinoileHTa corJJacye~~R c HaeecTHH~: , £91 ,3~a~eHHeM 
5310(30) K9B,H Mli HCOO.IJb3yeM ee,llJJ$1 YTO'IHeHHSI.KaJJH6poBKH cneKTpOMeTpa. 

• ~ • " ".. ' ' - • _,""- -,-·, ' ' • < 

'~ 
A-146 

Ho --+ D . ....!.!.....!.. Tb. 8 •; a 3 • Gd- ... a 
10400 y 5000 8840(160) SDI(atab) 

!£:!!Q~!:!!!~!:!~H~J2~!!~~: · BpeMSI OtiJJy'fe'HHSI'·H HaKOfiJJeHHSI aKTHBHOCTH. -:: ... 4 C, -· ~ ' . ~· '··· 

BpeMSI H9MepeHH_SI - (6 X ;4 C + 2 X 30 C). KOJJW~e~TBO .HCTO'IHHKOB - 160. 

Ha PHC.22 noKa3aH .P+-cneKTp" ueno'IKH_ A=146: 'IIH.C,JIO fi03HTPOHOB, 

aaperHcTpHpOBaHHYX Ha 'acex. yqacTKax cneKTpa, yOilaae'T c Tl/a'=30(2)'c. 

. nony'feHHHe cse)leHHR o r- H x-cneKTpax. (pHc.23,24). no.nsep:a:,llaDT • 

/. 6 

J 
I 

. J 
t: 
'I 

1 

~ .. 

. npHCYTCTBHe B :.HCTO'IHHKax:. 146 Dy(29 ,C)'; h~6 TbCS C) H 'i 4sTb{23 ;c)' • 

rpaHH'IHaSI 9HeprHSI :a:eCTKOro'KoMnoHeHTa,cne~Tpa·- 7288(50) K9B cosna~aeT 
~ H3MepeHHO~ paHee'.zin~ • 14 ~Tb.(8 cf7220(150)·K9B•, [9L· B' cneKTpe 

~~poS!BJJSieTc;fl '6onee, HS!r,KHA .~oMnoH~~T c' E
13

• ~p. ,npHOnlf3ilTeJJbH? paBHhlii 51oo 

K~B. Mb! He pacnoJJaraeM 9KCnepHHeHTaJJbHbiMH ;.naHHbiMH ,llJI$1: O,llH03Ha'IHOH 

HHTepnpeTaQHH 9TOrO KOMOOHeHTa. OH MO:KeT 6b!Tb CBSI3aH C pacna,llOM 
146 Dy(29 c), 146 Tbl23 cl." 

A-:-154-

Er 3 • 7 •. m I. Ho _3 • 2 m ; 1 1 • 8 m I Dye 1 0 7 l 
-t2 0 1' ( 1 ~) l 57 58 ( 1 3 ) y 

a. a· · . 

Yb 0 • 4 • J Tm 3 • 3 • ; 8 • 1 ,• 

~ 4010 ! 7990 ... 
a · a 

!£:!!Q~!:!!!_!:!~!:!~Q~!!!:!!1: . BpeMSI · OI5JJy_qeHHSI . H HaKOOJieHHSI: aKTHBHOCTH . :; ~; 4' C, 

BpeMSI·H3MepeHHSI ~,6 X,4 C. KOJJH~eCTBO HCTO'IHHKOB -,1~0.M ·· ~ · 

,,. ; B .CYMMapHOH no J!epBOH H .B.TOpOH Bp~MeHHOH,'30He ·003HTpOHHOH cneKTpe 

06Hapy:a:eH, .lleCTKHH KOMOOHeHT ... ( pHC. 25) C ::rpaHH'IHOH· (9HeprHeii-., 4882( 80). 

~9B. CjtOpOCTb C'feTa 003HTp~HOB C 9H~prHeii 4l00,-4SOO · K9B . yOusana ·c 
T .114. C. H3MepeHH!iH. r:-cneKTp (pHC. 26) BeCbMacCJIOKeH: HaOJi~,llaDTCSI 
•1/2o"" · • · ' .... ·· · .· . · ' 

c. , •• ~ 154 150 
r;JJY.'IH • ·:! Ho IT1/2"=3. 2 HHH) ·:·»;•, ,Ho,J_I24 :::Cl. •00pa3~YDIIIe~()CSI.).:.npH 

a-pacna.11e , 1 04 Tm (3. 3 ~C) • B :t _;cneKTpe ( pHC • 27) .- Hai5JJD,IlaDTCSI K:t .JJy'IH ·: Er; ., 
v•'" ' • -<~ ,. .-· ·. .· r~} ; .. '. 'c < ' .__: - ! ' - -;. ,,,;-~,.' :-·-~ ~ • 

Ho,;:?Y _H r:::JJY'IH_29.6 K9B ,:,~. E~(T11 i=3.7 .HHH)·. ·B r- H,:t-cneKTpaX;He 

iJaOnD.lla.iiH r-JJHHH~·. 'miseCTH!iX npH ,pacn~l.,lle. 1 ~ 4.Ho( 11. 8' HHH) ~-~··to~ H~( 84 

C). . Bee ., 9TH .. 9KCOEip~MeHTaJJbH!ie .. · ~aHinle ~03BOJISIDT · C'IHTaTb; 'iTO 

. oOHapy~eH~~H-P:..KoMnOHeHT; c. 9HeprHeii 4882(8,0) K9B npH.Ha1n.e:KHT pacna.ny, 
1 ~ 4 Tm (T-:. =3.·3 C).· OpH~~MaSI BO BHH~aHH~ HaBeCTHble [14] ~Be,lleHHSI o 

< _1/2 .. ' . • .. : . ,. . . . " " ·, . . -.. " . . . -<. -.· .. -' . 
cxeMe pacna.11a 9Toro HYKJJH,Ila, Bbi'IHCJJSieM 0 _=;4882+1.022+2329=8233(80) K9B. 

, ·!.: :, ·.' -- - · .·. , -. ·• EC .. ·· ' ·, -.. . .. 

cpaBHHBaR . ~To -3H~'IeHHe OEc .llJJSI fJ -nepexo.IIOB . Me:a:.ny , ; o_cHOBHNMH , 

cocTOSIHHSIMH, Sl,llep, MOZHO ·.oLteHHTb 9HeprHD H30He.pHoro · .cocTO.SIHHSI } 0 
• Tm_~c 

T -~3.3c:':25o K9B. · · · '- .· . · . · · 
1 /2 . . . . 

',. "' 

A:-156 ... 

: ~ ' 
Lu 0 • 1 8 • : •• 5 .I Yb a 6 • 1 • I Tm1 9 ' • : 8 4 .I Er~ Ho~ Dy. ' • b 

~ ~670 ! 3590(80) l 70~0 1530 5000 

... a .. ... . .. ' .. ~ !X , · · ...... . . a ::.: . .. . .. 
!£:!!Q~!:!~L!:!~H~Q~tl~i!: · speMSI o6JiyqeHHSI H. HaKonJJeHHSI ~ aKTHBHOCTH ... - i 0 c, 

.-.. • .. . ' .. 'c. ·- ., '~ 

BpeMSI H3MepeHHSI -:; 5. X. 60 C •. KOJJH'IeCTBO,HCTO'IHHKOB .. - 3. 

• )_ no"3~~,:p·oHH,oM·_~ri~,lt~p~~ ~~~im.11axiT~~ .llB~ KoMnoH~HTa E~;·rp: =so91 c 80). 

K9B 1-1: '4647 ( 100) K98 ( pHC. 28). HX. HHTeHCHBHOCTb cna.naeT, C T · :.80 C. B 
.. ~ '·•.' '~ ·--··',· ;"-·_,-:_;·!·_'-~ ·~~ 4 -"';·'' ·-·· 1/2. 

r- ... H :t.:-;cneKTpaX,, (pHC,29:30). ;:Hai5JJD,IlaDTCH HaH_OOJJee HHTeHCHBHble 

~-nep~XO.llH:· B03HHK.aDIIIHe nini ·p~cn~',ne 1
;

6 Yb·,. T .. ·bzs(3' c : E =115 K~B 
.·'tos·- . ._ ·,. , -"" "· ---.- ··'.;· 112 ···_-- .. ·,. · 1 "· 

[15], Tm, T112 =84(5) C: 'EJ.=344.6_K9B, 452.9 K9B, 586 K9B H ,11p.,· 

7 



1118 Er, T =19 MHH : E., =35.2 K3B, 29.9 K3B H 158 H~ T =56 MHH 
- 1 I 2 - , • _ . . . •· 1 1 2 

E =137. 8 K3B, 265 K3B, 365 K3B: B 'cneKTpe K:t'--Jiyqeii npeoOJia)laDT · K:t.:Jiyi:m 

H~ H Dy_ (pa~na.n 1116
Er H 

156 Ho)','•'·~o 'B oOJiaCTH JIHHH~ 'KJI
2

:: Er HX 

HHTeHCKBHOCTb cna.naer c·T112'"'95 c, - -r;e. K:t.:Jiy~H npH pacna.11e· 1116 Tm 
( 84 C) M!i BH,IlKM~ noJiyqeHH!ie ,llaHH!ie- noaBOJISIDT HaM OTHeCTK 00HapyzeHlU:le-
KOMnoHeHT!i tt-cneKrpa.K pacna.ny-1118 TII, T :54 c.:. · 

1/2-

A-157 

Lu s . 4 • 1 Yb 3 8 • s • 1 Til 3 • e · · .. · Er- 1 8 • 7 .. Ho 1 2 • 6 • 
. ! 6990 ! 11170 4480(1001 3470(801 21140(1101 

a a ..J 
8.1. h 

--:--+ Dy ~I 
1-ao Y 

Tbr 
a 

' ,.. ~~ ,. ! 

~!;l!Q!!!:HL!1~M~Q!H!t!!f: speMR 00JiyqeHKR K HaKOnJieHKR aKTHBHOCTK - 20 C, 
speMR H3MepeHHR-(4' X 30 C + _4 X_120 C);. KOJIK'ieCTBO HCTO'iHHKOB-12:-: 

- + - - -- • 
B fJ -cneKTpax Ha6JIDJ1aDTCR zeCTKHe KOMnOHeHT!i C rpaHH'iHI:lMH 

3HeprHRMK 4052(100)-K3B H 3460(100) K3B (pHC.31,32) •. CKOpOCTH yOHBaHHR 

3THX KOMnOHeHTOB (T1ial paBHI:l'' "'35 C H-'<><3.'5" MHH COOTBeTCTBeHHO; 

H3HepeHHI:le r- H·-:t-cneKTp!i BeCbHa- CJIOZH!i (pHC.33;34). Ha0JID,IlaDTCR 

H3BecrHI:le .· HaHOQJiee HHTeHCHBH!ie· r-nepexo.nl:l Kaoronos ueno'iKH A,;157: 

Yb(38'.6'c); 69.4 K3B;·,Ta(3,·5,HHif);•,241.4, 347, 357;·457,KaB;:'Erl18:6 

HHH): 391, ·549 KaB: Hol12:6 MHif): 193, 28o, 340, 68s.s; 896.6 K3B;· H 

Dy (8 .14 q): .326. 6 -K3B. · H)leHTK~HUHposaH_Ii _lCaH lC., JIY'iH Hoi -Dy, H Tb -( T~. 
. ,.. . . ' . 1/2 

>10 HHH). Er(T1 / 2 "'3.5 HHH);'TII(T112 "'_40 C) H Yb(lCfJ
1

,T
112

'<1_5-c). 3TH_ 

- aKcnepHMeHriubHI:le · ~KT!i · _ noasoJIRDT _ npHn~carb _ ~- fJ+ -cneKrpl:l ,- c ·• E~·-rp. 
4052(100) H 3460(100) ·KaB'pacna,lly Yb H Til _COOTBeTCTBeHHO. '· 

cxeMI:l pacna.na 3TH X HYKJJK.IlOB secbHa cJiozHi.r - £161. - 9HeprHH ': fJ:. 
pacna.na- .llJIR HHX BH'iHCJieHI:l a raOJIHUe 1 s ripe.nno.irozeHHi( pacna)ta• s 

OCHOBHI:le COCTORHKR ,iiO!iepHKX R)lep. noJiy'ieHHJ:le 3Ha'ieHH$1 COrJiaCyDTC$1: C 

cKcreMaTHKoA Bancrpa £11. npK paaJiozeHHH sroporo fJ+ -cneltrpa' Ha 

KOHnoHeHTI:l noJiy'ieHO EfJ•rp. ,llJIR 1HEr, paBHOe 2525(100) K3B, pHC.32 

. ' A-158 

'Lu 10 ' 4 
• Yb ~ 

8270(701 2680 
Ta 4 . o 2 • Er 2 . 2 4 h Ho11 • 3 .. ; 2 7 .. 

61130(1001 1000 4220(301 Dy •••b 
~ ..... 

~!<l!Q!!!1~L!1~M~Q~!:!Hi!:' BpeHR oO.iiyqeHHR H HaKOnJleHHR aKTHBHOCTH. -' · 20. c;· 

speMR HaHepeHHR - ( 4 x 1 MHH + ·4 x 2 HHH); KonH'ie.crso · lfcroqHifKos 2 ~ 4. 

rpaHH'iHaR 3HeprHR n03HTPOHHoro cneKTpa 1118 ~. (4:02 • H~H) (i:>Hc~ 35) 
noJiy'ieHa pasH~A- ~p· rp. =54f O( 60-j K3B. · CKopocrb'. yO!iBaHiui or'c'itiT,os _- s 

pa3HI:lX TO'iKaX cneKTpa noJiy'ieHa paBHOA 'T •4. 8 HHH •. B H3HepeHHI:lX r- H 
- ... · ;.1/2_ ,>-.;_-. 

8 

.I 
j 
' 

j 

l 

I 

I 
j 

} 

'1 
_tl 

1 
1 

:t-cneKrpax ( pHc. 36, 37) HaOJID.IlaDTCR · KasecTHI:le npK pacna,lle 1118 Til_ 
HiiTElHCHBHke'• r--~epexo~'!i, a' -·~ci~ze nepexo~l:l.~~- BOaHHKclDiliHe···· np~ ·-Pa:~ria.ne 
:zlpyrHx ~3orono8, u~riointK ·A=fS8: Yb,Er K iio'; ·• _ '·'' _ _ -· __ -··· · · 

· a co~.fser'crsHH _ c-u~eriniHM~cR c-8e~eHJISi)4~ ~ 'cieMe 'pacna.na 1uT. r ni" 
H'a~JID.llaeiot~A tlaMH. '.to14n~HeHr f.• ...:cne~.fpa cJie.ny~r HanpasHrb Ha yp~~eHi/2• /-
192. 1 Kaa u 8 Er. KH're.HcHeHocr& p• -pacria.na. < Ec+J3+ > Ha·· a 'for ypos~HI~ ·.; 

3f i, -OCHOBHOe ~o~~~~HH~: aac~Jisl~TC$1 cJiaoC>; y.po~e~b 4+ .527. £:K;B: .::'· 8. 6%. 
..... ~:,·: .·.·:,·'·, ~-::.:_;.:, .. . ~.-~..:\::-,.~ --._- -<. ·: >- - ~" :.· ~--~ _~, • •• <.. -~;: '· 

nonyqeHHOe 3Ha'ieHHe 0 =54f0+f022+f92=6624(60) K3B-. cpaBHHBaeM CO 
,t.: _- : .·:·.:.-~""~:.i...: . ;·,!-·--·~::· ... :,EC· ~-.·:-."-'>'':·,~ -~,.__-. .-::--; __ -/-~. --,.~-·!:_;-·.< _ ·.·.·· .,-_·~ 'J •• :-

3Ha'ieHHeH .H3 pa00TI:l [19]: 6530( fOO) ·KaB. ' ·- '. 
~ ·'-·' ;r-~<~,>--::.-----.- ,·.·- <'<i;::, <~'~.~ :-'~ ~---· _:". · 

A-159 
.·.J .... -J.:J, !_;_ 

38·~~-~:: 
-----. 

.,.,2?69(101 

.-··-- ~ 

~-86. a • a c .~; :. 3 ·a- • 

. ;c•;,:,,_1,8_ 3_6_ I_ 8 1, 

-t-: 

~!;!Q!Hi~L!1~~~Q~!:!!1i!: . BpeHSi. "oO~y'ieHH,$1 .. H HaKOnJieHHR aKTHBHOCTH - 20 C, 
spe.HR Hai4epeHHR- - < 2 · x · f s_ c + · 3 -X:\ 1 ooc + 3 x s · HHiO. Ko.IJH~eci-so 
HCTO'iHHKOB - 3. .- . . . . . . . ... . ... •.. ' . 

. Ha pH~YHKaX 38: +' 40 ''npeACTaB~ElHN 'rpa~HKH KDpH fJ<cneKrpos 1119 Lu 
(T··- ;.12.3·;;~c)," ·. 1119 Yb{1.4';_HHH)': .H 111 ~Tm(g~f5" HHH) KHTeHCHBHOCTb 

1/2 _ ,' . 'c, ;' ·, _ _ -· , , · _." r ' ' ·• , ' ,:_, , __ ' , • 

noaHTpoHos·'c ·. aHeprHeA OoJibme · 3:6 HaB yOI:lBaJia c1 nepHO.IlOH · noJiypacna.na: 11 

C: , HHTeHCK~HOCTb · 'no3HrpOHOB Ha y'iaCTKaX :cneKrpos; no' KOTOpl:lM npose,lleHI:l 
rpa~KKH.-KDp~ (pHc.39 -H '40), yO!is~~a' c · T -_2.8:-::MKH-H>-:9 ·MHH, 

,· ' '· . . -- ' :. '· ' ., - -. 1/2 - '-- ' - . . 
COOTBeTCTBeHO. :3Ha'ieHHR- 0

8
c _ JlJISl H30TOnOB uenO'iKH' A=159 B Ta0JIHUe· 1, 

sfiqifcJieHY: '''.llJIR 1119 Til''- 8 npe.nnoJiozeiiHH pacna.11a ·:a -ocHosHoe: cocroRHKe. 

£151; J!RR 1119 Yb- 'y<fHTI:lBaR cxeHy'pacna.na ~'[18]. u·~1~R 1119 Lu:._·.::a 
npe,llrlOJIOZeHHH ; pacna.11a' a' OCHOBHOe COCTORHHe; ,., T. K. ·cxeMa.- pacna)la 

HeH3BeCTHa. 'OTHeTHH, 'liTO iHa'ieHHe ·0 . .rinR: uiaYb 'cornacyeTCR CO 
;,., -~ · ., . ,., ~' .. ·· -,.~· __ ,, . _ EC .. · , f·.·:·, . 1 •· .• 

3Ha'ieHKeH-CHCTeHaTHKH Bancrpa· (4640±290) H 3aHeTHO OTJIIfqaeTCR •OT 

npHse.neHHoro· a iaOJIHue· f -9Kc~e-pi.!HeHraJi&l{dro aHaqefiHSi I..II'Xa~osa ·· H' .np. 

[19]. Ha pHc.4f npeJlCTaBJieH cneKTJ> .,~.r(yqej;j :H3-~~_onos ueno~KH A=f5S. . 
·'; 
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Lu 1 ' 2 • Yb ~·Til~· Er 3 i:·i. 'Ho ~ D l•••b 
e3oo110o1 42oo- _32oo .. 20 01111 .. 8116131. .Y -.1 

. ~ ' . . . .• . . ' " . · .. .) '': . ·,.; .'.: ' . ~ -:;· ... ,. 

~!<l!Q!!!1~L!1~MiQ~!!'~!f: speMR ''oOJiy'ieHHsl: ~ HaKonJieHHsl; a!CTHBHOCTH - 4o (c; 

epeMR-·HsMepeHH$1-:: (S'x''i HHH)'. lCOJiHqecTBO HCTO'iHHKOB -'30~ '.·:: ·~ 
'/.: ••.•. B peayJI&TaTe· ~OpaO~TKH"cyH~pHoro. cneKrpa_ noaHrpOHOB ···no' mipB!iM; _3 

.aoila:H·. :(pitc:42) ''oripe,lleJieHa. rpaHH.ftlai:r' alfeprHR ''Eirp •. -,;3866(SO) K3B. 
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HHTeHCHBHOCTb 'no3HTpOHOB e't~~~~~a36He; 3~~prHH "3bo.o+3800 K3B- cnJ;.',llaeT' 'c 

nepHO.llO~ \ 1 ~ -~L 5. MHH. • B • '\~,: ,If . :t-~~eK~P~,} ~~{-~~~ 4~ r:. ,~a_~i!J'.lla~-r::S! 
nepexo~Y __ 100_. uo.a __ K3B, H:a,~e!=~HYe npH. ~acn~~~.: ;~1 ~u •• _, ~-.;.~a :" KP 
peHTreHOBCKHe -!IY'fH _ Yb. Ta!<HM o6pasoM, 3TOT __ I(~Mn9H~HT. _ p .;.cneKTpa. 

· ' ' • - .- . ' . L 8 L " • "·;' •.· ' • • .. ' ' ·" • ' 

ysepeHHO OTH?CHM,.K pacna,lly;. L~.: . __ .-·,._ .. ;:-:,·,·,,~·:" . ,,: _ 
. 06pa60TKa nocJie,llHeH BpeMeHHOH ~:emil' -~.neKTP~.: '!~3H_'J:PO,H?B (pHc.4~). 

~a_ei _ rpaHH'fHYD .3HeprHn ~oMno~iH~a; EP:.~p •• ';;~5~~( 80,) -~~~::· ~~:nepH_Me.~~Cl;JI~; 
HYe ,llaHHYe yKa3YBaDT. Ha npHHa.ztJieJ:HOCTb. 3TOrO KOMnOHeHTa pacna.zty _ .t 6 

L Yb. 
cxeMY pacna.zta LuLu H' Lun,· ·8~~'9~e~T~~·~.:_5 s~~P~~~--/:J·~padna~i. 

. '. . . ' . 

COOTBeTCTBYD.aR KOMnOHeHTY C Ep•rp~3~66(60) K3B H paBHaR 4888(60) K3B, 

OTJIH'faeTCR OT 0 =5300(100) K3B, C006.aeMOH .ztJIR L 6 LLU AJ1Xa30BYM H ,llp. 
EC . 

[1 9], ( Ta6JI. t).- B03MOJ:HO, 3TOT ,IJ-KOMnoHeHT CBR3aH C .pacna.ztOM .Ha B036YJ::-. 

· .zteHHoe -coc.foRHHe:- suqHcileHHoe .ztu L 
81

• Yb ·:.-~Ha'fe_~He ·• i il/~P ~ i ~2·z=3 sa5( ~o > 
K3B 3aMeTHO MeHbme 3Ha'feHHR H3 CHCTeMaTHKH [12]: 0 =4280(300)K3B.B03-

. , . , . , • •·. - • _- · .. ' EC .- · ·,; . . 

MOJ:H0,3TO pa3JIH'fHe CBR3aHO TaKJ:e C pacna,llOM Ha B036yJ:.zteHHOe COCTORHHe. 
f . - ·-

-~~ (' .. : ~. .. ... .. A-162 
• '. " .-'> 

~:! --~.-

r;.-;· 

Lu L.4"' Yb 75.8"' Tm '21.7" .Erlatab) 
G 9 6 0 (L 0 0 ) · L 8, 0 0 ' . ; ; 4 8 2 0 ( 50 ) ,\ . ;~ . • .; · r · 

~~:!!Q!!!HL!:!~!:!~Q~!!!1~: BpeMR.· O'oJiy'feHHR H: !JaKon.n_e,HHS! •aKTHBHOCTH . :-, 20 C, ' 

BpeMR · H3MepeHHR - ( 3 X 1 MHH · .j. 3 ·X 3MHH) • KOJIH'feCTBO HCTO'fHHKOB i:-:: 6. , . 

noJiy'feHY (p~C;46; 47) C~e;yDmHe 3H~~eHHR rpaHH'fHYX 3H~prH~: ,i ~a·Lu 
:- Elt rp. =6006 (120) K~B ~ 18

-
2:Tm Ep+ rp. ":3768 (SO) K3B~ ;a 7~. ~- :t.;C~~!<Tpax 

_ lpHC .48, 49). uenoqKH A=.t62 MY Ha6JID.ztaJIH K:t-JIY'fH, H H3Be.CTHYe. CHJibHYe~·-

r-nepeXO.ztY, B03HHKaDmHe , npH pacna.zte H30T.onos Lu, ·Yb ·H ,Tm c A=162. ".··· ' ' ' . .• -. ·- ... . ·. ·- ·, 

H3MepeHHYe nepHO.ztY noJiypacna,lla CHJibHYX JIHHHH B . cneKTpax ; H · OT .zteJibHYX 
+ . . . " ' . - . 

yqacTKOB 13 -cneKTpa nO.ztTBepJ:.ztaDT, yKa3aHHYD HHTepnpeTaUHD. pe3yJibTaTOB. 

H3Be_CTHY_e .ztaHHYe 0 CJ(eMaX pacna.zta 16
.
2 Lu H ui 3 Tm [20] CBH~eTe~~_: - .., . . . -. . . •' 

CTBYDT· · 0 TOM, 'ITO 3Ha'fHTeJibHaa 'faCTb HX: pacna.ztOB. H.zteT B. OCHOBHYe 

COCTORHHR J. sa Yb H 1
•
82 Er. BeJIH'fHHa 0 . B~~H~~eHa ~ y'feT~M 3;oro l!laKTa. 

- • " .. EC ~ ..•. ' .. , , ,> • .. 

A-164 

Lu • 3 • 1 • .. Yb ,7 a • 8 "' Tm 2 • ; 5 • 1 .. Erl • • • b ' 
6250(901 Looo, ·3962(201 · 

~~llQ!!!1~U!~·!:!~Q~!!!1~: speMa 66.iiy'feH;~a . if HaKonJieHHa ·aKTHBJ-iocTH · .:.. 120 ~ c, 

BpeMSI H3MepeHHR .,- 2 X 60 c+ 8 X 120 c. KOJIH'feCTBO HCTO'fHHKOB - 3 •. 

' . B n03HTpOHHOM- c~e~Tpe .. u~n~'fK~ A'=i 6'4·. Ha0nD~anHCb :. KOMnOHeHTY c 
' • • • • •• • • ' • <• ~!. -.': -- ,. ·-~ ._ •• ' • . ·. ·_ .' - • :. 

rpaHH'fHYMH 3HeprHRMH 5191 (120) K3B H 2944(50)_ K3B (pHC.50,51).. qHCJIO 

nosHTpoHo_s, saperHcTpHpoe~HHY~ 8 ,:iecTKoii' c4. o75. 5 :~sB) · -qacT'ii cneKTpa, 
• ' - • • ~ ~- • - '. - • ' • • ~ .,. • -••• • J I., -· • 
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Y6HBaJIO C ;T · 'u:•3. 3 MHH;•;. CKOpOCTb; y6YBaHHR• 'fHCna .no3HTpOHOB B o6_JiaCTH 
. 1/2 . 

sHeprHH ,. MeHbme . 3. o .. M3B MOJ:HO··· oxapaKTepHsosa Tb,. nepHo.ztoM ,_ noJiypacna.zta · 

60JibmHM 20 , MHH; B;':t- H r-cneKTpax {IlHC. 52
1

, 53) Ha6JID.ztaD;CR K:t-JIY'fH H / 
. ·.• .• -' .· .. ,;_ . 

H3BeCTHI>Ie. paHee .. _ HHTeHCHBHYe , • r-nepeXO.ItY, B03HHKaDmHe npH pacna.zte, 

H3C>Tonos _ Lu; 'YbH; .TDi C 'A=t64 •. 9TH l!lai<TY .ztaDT 'ocHOB<I:JIHe . .llJIR n{>HnHCaHHR 

KO~~~HeHTa · c Ei~~- =51 9t.( f Z·O·l: K3B p~c~~~y 1
/'

4 L\l(·;·t ~MJ:IH)·;·;·,-~0-~~o~ekTa 
c iE13+. rp'; ":2.:44(,50) K3B · •; p~~na.zty ~ 6 ·,~;-~ ,HaXO.llR!II~roca • B , ~aBHo~:e~H~ c 
16 4 

Yb(75 MHH). 3Ha'feHHa o . B Ta6JiHue · 1 BY'fHCJieHY c y'feToM' HssecTHoro 
, - · ~-· · .,;·:;:-~ ·· EC,:., --, •. · .· ~ ; _;,~· .. , · :. : 1 •. , _. ! 

IPaKTa, · 'ITO .yKasaHue.:.KoMnoHeHTY p .-cneKTpa.. csasaHY --c. -_pacna.ztoM. B 

ocliosHYe cocTciRIIi-la; ,llo;e-pliifx' i:!~ep, •· · 
t '· • . • ~ ' ' ... ""~ ·'• ... F>.. ~ ' 

' : c,.· ~ ~ .':'~ ~ .". !, -

;: ~ .> i 

.. CBO.ztKa. noJiy'feHHYX :·pesyJII:>Ta TOB ~ npe.ztCTaB~eHa' B Ta6JIHUe f: ; B 'TpeTbeM 
. ! • .J ,., ; • ~ ;, '. ~ • .i • t_~ ... ~ ~} ~ ';,/ ! ~ •. " >. . ' . : :.~·"' v /- -,,: " / . . .. ' 

CTOJI6Ue , npHBe,l!eHY c-H3MepeHHYe '"" B .. HaCTORJIIeH j. pa6oTe ·· rpaHH'fHHe d3HeprHH . 

J:eCTI<H'x KOMrlOHeHTOB ,'n63H'rpOHHYX: cneKTpOB - E'. \ ,i; &HoBaHHR .zina! HX ................ - ··-· • .... -.. '., ··------·· , ......... ,.,., .p ... r:p ....... : ......... ~ . 
H,lleHTHIPHKaUHH '(CTOJ16eU t) o6cyJ:,neHY: BYme. TO'fHYe. >3Ha'feHHR nepHO.ztOB 

noJiypacna.zta HYKJIH~os.--;s" :HacToamej;j" pa6oTe : He H3MepR~Hcb·/ ·npHBe.zteHY 
l _,'- .. • , .:; ~ >.i.,j ·":.tt\ H.~.,;; ::•t--.':: < ~l : _; :::.·~ y.,;,;_ ~ 

JIHTepaTypHYe .. .ztaHHI>Ie · H3 'COOTBeTCTBYDmHX BYnyCKOB Nuclear Date· Sheets. 

H3~epeHY; •. rpaHH'fHYe·:·;H-ep(:.i;l;: no;HTpO.HHH~~::'Cfi"e'KTpOB.: . .ztJIR 25 ,HyK1~~~B~-; H3 

HHX:: 12.;.BnepBYe. :.noJiy'feHHYe 'aHa'leHHR p~3HOCTeH . .'Mace:.~ a·;ep (QJc) 

cpaBHHBaDTCR C .ztpyrHMH .3KcnepHMeHTaJibHYMH 3Ha'leHHRMH•HJIH C0~3Ha'feHHSJMH 
0 · : ... H3" CHCTeMaTHKH BancTpa ".H Ay.ztH [1 ]; ·corJiaCHe)KaK ·ripaBHJIO; xopom~e. 
EC{.;~.,:· -• •. ;.·· ~-"'. ~ . ·,<..· .. t ,-,}~o.:· 161:.': .. /~:tt,i·sl .. :,~~-;_ .... ' i .. ~;~----k~,, ""'·~· l 

OTMe'feHHYe BYme pa3HOr JlaCHR . .llJIR Lu. H c •.•. Yb •MOryT .. o6'hSICHeHhi .. pacna,llOM 

s. iloso.y~::ieHi-loe coci'oai!He: ; 
i • . • • • 

1 :, hpe.zicTa'snaeT • HHTepec·: c.zteJiaTb} oueHKH; BeJIH'fliHY c CHCTeMaTH'feCKOH 

norpemHOCTH, '1 'KOTOpyD:··;; 'sHOCHT HCtlOJib30BaHHaa·•. npciite)lypa:' .H3MepeHHR 

rpaHH'fHYx;::;~3HeprHA- no3HTP9HHYX · cneKTpos: ')ifa .·PHC. 54 .• np~acTasneHH 
pa3HOC.TH;,sHa'feHHH rpaHH'fHYX 3HeprJ!H 13~ .,:.:;-_, cheKTpOB, ,H;MepeHH~X H~MH H 

• . ' t ' -,- : 

nonytjeHHux "H3- .ztpyrHx "pa6oT- s .. saBHCHMocTH -o1- .. caMHx··sHci.'feHHH · rpaHH'fHYx 
~-- .... · .. ,.:,,- -~:"~:-_;- -.:" '.; __ ~,1t:h'".>" ~(~: _' ·: .. ·:.:· ' l';''.-.t ·::·,:. l :::~·-"~ ;_ .. _·.-.:· 1 . 

3HeprHH. Ha. pHCYHKe yKa3aHY TOJibKO "norpe.mHOCTH. JIHTepaTyp_HI>IX .ztaHHYX. 
) .-~: ',-';z:;.j,,;·.~; ... l ·;~.··~~>--~·;;• . .:~ ,:<-;h'· - r,::;~ ~- :·~ ~ ,:,·__,-, · 

BH.ztHO, .'ITO .BeJIH'fHHY!. pa3HOCTeH: pacnOJiaraDTCR . OKOJIO .. HyJieBoro. _3Ha'!eHHR. 9TO 

oTHocHTca 1 
·· li: : K Ha:H6oJiee : 1-oirHY~' 'HsMepeHHYM paHee ·• sHa'leHi.faM E~· fP· : · 

143 Sai 3447(11)~ ;K3B•': ,L'! 4Tm 3962(20)" 139 Pm. "4540(40)" 14 Sill 
~x, .~ •-~ ~ ,

1
., '><•- ,,,.,• "~••·~·u-~.- ~.-•.. •·.~·•--•-~ •~- .->~"'-•·, ., ,., I ' .~-.,~· ••.~.:. ~--··-•••:.,:' • ,,~~~~-A f 

5950(40); 44 Eu, 6330(30) K3B. TaKHM o6pa30M, MOI:HO .. C'fHTaTb, ,'ITO 

CHCTeMaTH'feCKHe; ~·norpemf!()CTH :·. B ; HamHX' - H3MepeHHRX · · MeHbme <: ?nOJiHHX 

norpe~HOCTeH, yKa3aHHYX B KOJIOHKe 3 Ta6JIHUY 1. 

; n~~,llCTaBJieHHYe' . pea·y~:~TaTJ~ :· no38o~RDT.' 'HaM . 3aKJID'fHTb , ' 'ITO ·Ha 
\ . '.+ - .• 

3KCnepHMeHTaJibHOM H30Jib'-KOMnJieKce·: HCHAnn-2' nocTaBJieHa·: HOBaa MeTO.ztHKa 

TO'fHYX H3MepeHHH rpaHH'fHHX 3HeprHH no3HTpOHHI>IX cneKTpOB KOpOTKOJ:HBY.HX 

HYKJIH,llOB. 
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YA.SNA.PP. 20 May 1993 W.iCS . Beta(+)- Spectr~m·.: (HpCe) -. 
Ip= 1 .4mkA: Tp=Ti=2 min; Pause=6 min: Tm=30. min; Source= 1 

_ Tl"300,32; ComPT_ 20:1: _~.,3000 i/s: (111-46) _ .. · 
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lp=2.4mkA;. Tp=Ti=2s; Pause=0.5s;, Tm= f t .5s; Source= 100 
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YASNAPP t 5- Oct. • t 992 UMCS :- cdni;;{a:. Specti-uni (Ge(Lij:-SO · cc) 
Ip=0.4mJ:A.: Tp=Ti=30 s: Pa1.Uie=0.5s:_ Tm=6*t5 s: Source=65 

· Compr 5:1: t42-2gs 
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YASNAPP. 15 Oct. ;992, UMCS ·x:_;_Ray Spectrum.'· (HpCe) 
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t42Gd _ ... . . · . +. 70 s 
t42Eu·: . _:1_ .22~; . ___ o~ __ ----r-:-_ -·.. 477keV: ~ .. 
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PHC 15. ilJparlleHT cxell:LI pacna~a H30llepoB ·mE'-u_ 
HaH6onee HHTeHCHBHMe BeTBH 6eTa-pacnaAa 

YASNAPP. 7,8 lu~e 1992. UMCS ':Bet,;{.f.) Sp11~trU~ (HpCe) 
lp=0.4mkA:· 7'p=Ti=50 s: Pause=0.5 s: 'I'm=3•3 m: 'Souroe=2 

. .... Tl1.=30ff;32; . Compr 1:20; I::::~ooo i/s; (143-02) _ · . 

1
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·YASNAPP 7,8 June 1992 UMCS . Beta(+)- Spectrum {i[pCe) · 
Ip=0.4mkA; Tp=Ti=50 .s: Pause=21 m: · Tm=6 m: Source=2 · -

- - TU=300,32:· Compr 1:20: 1=40~0 i/s: (143-5) -
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_:·y..tsNA.PP is Oc_t. 1992. UMcs· ·Beta{+)~S,ectrnm (HpCe) . 
Ip=f.4mkA; 7P=T•=2 s;Pause=0.5 s; Tm=6. 2 -s;· Source=40 

Compr f:20;Tll=300;32; 1=800 i/s: (f44-2s) · 
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Pnc 19. fpaflln:K 'Hropnr• 144Eu. (10.: c) ~·; 
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YASNAPP 15 Oct. 1992 , UMCS X-ray-Spectruim (HpCe) 
1p=0.4mkA: Tp=Ti=Z s: Pause=t s: Tm'=B•z s:· Saurce=40 
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YASNAPP 20 May1iJY3 UMCS. Beta(.f.)-Spectrum ·(HpCe) 
Ip=1.4mkA; Tp=Ti=4 s;Pa:use=1 s: ·rm=B sec; Source=100 

Tl=300;32: Compr 20:1: · 1=3000 i/s: (154-12) 

154 • 
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YASNAPP 20 May 1993 UMCS X-ray-Spect:n..m.(Si(Li)) 
lp=1.4mkA: Tp=Ti=4 s; Pa:use=l s; T7n=24' s: Source= tOO 
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YASNAPJ> .. 7,8 June t992 UMCS Beta(f.)-~Spectrum 
lp=0.4mkA: Tp=Ti=10. s;Pa:use=0.5 8: T7n=5 • 1·min; 

Tlt=300;32: Compr 20:1: ; 1=;2400 i/s: (156-04) 
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:.._· 
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' . """. ··-' \ 

27 



156 
YASNAPP 7,8 June t 992 UMCS G~ma~Spectrum (HpCe) 

Ip=0.4mkA; Tp=Ti=tO Sj Pause=0.5 s; T7n=5 min; Source=3 :. 
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YASNAPP . 7,8 June 1992 ' UMCS '' XrayCSpectrum (Si(Li)} 
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YASNAPP 7,8 June 1992 UMCS Beta(+)-Spectrum' . (HpCe) 
·. lp=0.4mkA; 'Tp=Ti=20s; Pause=0.5s;· Tm=:I•30s; Source=12 

TU=300;32; Compr 20:1; 1=3000 i/s: (157-02) 
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YASNAPP 7,8 June 1992 .. · UMCS Gamma-Spectrum. (HpCe) 157• I :Ip=0.4mkA; Tp=Ti=20 s;Pause=0.5 s; ,Tm=TO.miri; Sourse=tz:: 
· ·· (t57gam) , · ·· · · 
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.. ·. YASNAPP 7,8 June . t992 UMCS X-Ray Spectrum (Si(Li)), ·:. , 
---.Ip=0.4mkA; Tp=Ti=20s;.Pause=0.5 s;Tm712 m;•_Source=::4 •·, 
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PHc 37. CnexTp X-nyqefi H30TonoB QeriOtlKH A=f58 • ·!I 

YASNAPP. :7,8 June t99fi UMCS · Beta(+)-Specirum . : (HpCe) 
Ip=0.4mkA;. Tp:Ti:2l!a;_ .Pause:0.5s; Tm:2• f 5s\ Sour;ce:3 : 
Tl1=300;32; 1=4000 i/s; Compr,_20:T; .(T59..:.oT1 ' ·· 

. 
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Y.ASN.APP .. 7,B Juite J992 .· UMCS:' Beta(+)-Spectrum. (HpCe) 
. ·lp=0.4TnkA: · Tp=Ti=20s:. Pa.use=60. s:Tm= 11 m: • Source=4_ , ; 

Tlt=300;32: Compr= 20:1: ,1=3000 i/s: •(158-.17): ; ·, • 
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Y.ASNAPP 7,8 June 1992 UMCS Beta(+)-Spectrum . (HpCe) 
· lp=0.4mk:A; Tp=Ti=20s;·Pa.use=31 ·a: Tm=3•too s: Source=3 

Tlf;=300;32; 1=300(! f./s; Ccnnp1'"_ 20:1; (159-24) · , . 
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Yb T1/2=t.4 m; · ·· · 

Emax(2784-30~8)=3129+ 14=3143 keV 
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YASNAPP 7,8 June .1992 UMCS Beta(+)-Spectrum . (HpCe). 
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YASNAPP ~ 20 Ma'JI 1993 ·:uMCS :Beta(~)CSp~c~um (HpCe) 
Ip=f.4mkA; Tp:=T~:=40s; Pause:=f s; Tm=s~~x 60s; Souroe=30 

Tl=300;32; 1=5000 i/s; Compr 20:1; (161-13) 
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YASNAPP .·20 .\fay 1993 ·· UMCS ·Beta(+)-Spectrum . (IIpCe) 
lp= 1 .4mkA: Tp=Ti=40s: Pause=4 .min:. T1n=; 60s; Sov.rce=30 
. . :Tl=300:32;. I=.5ooo i/s: ·compr 20:1: (161'-5) __ ; · · , . 
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E=u(2083-2457)=2549+14=2563 keV 

_.; 

rpaqmK Kropn 161 Yb (4.2 MHH) 

• i"i. 

,· 
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YASNAPP'. 7,8' Ju'ne 1992 UMCS Betd('i.):s;;~ti~;;;: :·{ (HpCe) 
Ip=0:4mkA: Tp=Ti::l20 s; Pause=? min; T1n=2 • 3 min: Q=6 

~Tlt=300;32: 1=2700 i/s: Compr 1:20; (162_--;-56) 

'e;;m Tl/2=21.7 m; 
Em.,.(2622-355.4 )=3754+ 14=3768 keV 
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YASNAPP , 7,8 June 1992. UMCS Xray-:Spectrum (Si(Li)) 

Ip=0.4mkA; · Tp=Ti=20 s;Pause=O.S s; Tm= 13 min; Source=6; 
. . . . (t62xray) ':' c· . . 
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YASNAPP 25 June 1992. UMCS. Beta(+)-Spectrum ,(HpCe) 
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E,...(4115-5166)=5177+14=5191 keV 

··. 
U=t.2-3.0 moV: Tl/2 ) 20 mln 
2.E:4.0-D.2 meV; Tl/2=3.3 min 

·::: 0 0 0 

-;;; 
~ 
~ 
£::;-4 

10' 
- ro• 

~ 
·to 
·~~-r~-r~-r~ 
.. o. ' 

nme no 

0 l I I I I I I I I I I i I I i I I I I I I (I I I I I I I I I I I I I I I ,· 191 -~~· ~ ·, I I~ I i I I '• I f t: ·,I 
3000 .. ; . 3500 4000 . 4500 . . 5000 . 5500 

. keV 
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YASNAPP 25 July t 992. UMCS Beta(+) Spectrum (HpCe) -
Jp=1.4mkA; Tp=Ti=2 min;. Pause=14 min; Tm=4 min;Source=3 

Tlt=300;32; 1=3000 i/s; Compr 1:20; (164-89): · 
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E,.u(164B-27B0)=2930'+14=2944 keV 
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YASNAPP "7,B Ju~e 199.2 UMCS Xray-Spectrum. (Si(Li)) ; · 
Ip=0.4mkA.; Sp=Ti=60 s;. Pa.use=0.5 s; Tm=t7 min; Source=3 
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H3BeCTHl>IHH 3KCIIepHYeHTanJ.Hl>IllH BenHT.IHHaYH 
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BeceJioB r.B. HAP· 
Onpe.n;eJieHHe ::mepmii pacna.n;a HeiiTpoHo.n;e<I>H~THHX 51 
pe.n;Ko3eMCJII>HHX sJieMeHTOB B .n;Hana3oHe Mace A= 139-

B HaCTo.sDll;e:H pa60're H3MepeHH rpaHHtnn>Ie sHepnm 
pe.n;eJieHH sHepnm pacna.n;a )l;JI5I 25 H)'KJIH.D;OB pe.n;K0;3eM 
.n;Hana3oHe A=139+164 u Z=61+71. H3MepeHH51 npoBOJJ:IL 
TaJII>HOM KOMnJieKce ..siCHATIII-2 (Macc-cenapaTop B JI1U 

HOB_ 660 MsB). Pa3pa6oTaHa MeTO.n;HKa BOCCTaHOBJieHH51 J 

3HTpOHHhlX CneKTpoB, H3MepeHHHX C TIOMOIJ:U>IO IiOJiynp 
Topa H3 cBepxqHCToro repMaHH51. ,lLrnl 12 HYKJIH.D;OB 
H3MepeHhl BnepBhle. B OCTaJII>HhlX CJiyqa51x pe3yJII>TaTH 
paHHHMH H3MepeHH51MH. 

Pa6oTa BI>InOJIHeHa B Jia6opaTOpHH 51)l;epHHx npo6Jie: 

Coo6~eHHe 06J.e)IHHeHHOI'O HHCTHT)'Ta SI)IepHbiX HCCJie)IOBal 

IIepeBo.n; aBTopoB 

Veselov G.V. et al. 
Determination of Decay Energies of Rare E~rths 
Neutron-Deficient Isotopes in the Mass Region A=139-H 

Beta-plus spectra end paint energies are measured a1 
25 short lived rare earths nuclides (A=139+164, Z=61+7 
the ISOL facility YASNAPP-2 (mass separator on line 1 

beam): The technique for restonition of the initial fon: 
measured by the HPGe-detector has been developed. For l 
of positron spectra were measured for the first time. In oth1 
are in agreement with previous measurements. 

The investigation has been performed at the La' 
Problems, JINR. 

Communication of the Joint Institute for Nuclear Research. 


