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6yA3~HCK~ M. ~ AP· P6 - 12597 
YcTaH08Ka Afl.R ~3MepeH~i:1 {3-y ~ y-y 803MYl!leHHblx 
yrno8~X Koppen.R~~A 8 TeMnepaTypHOM A~anasoHe OT 
OT - 196° AO +66 0 ° C 

0n~C~8aeTCR YCTaH08Ka, C03AaHHa.R Ha 6ase KOppen.R~~OH
HOrO cneKTPOMeTpa c Ge (Li) 1-1 A8YM.R Na J (Tl) AeTeKTopaMV~, 
nos 80n.RIOl!la.R np080AVIT b ~3MepeHVI.R f3 -y ~ y-y 803MYl!leHHbiX 
yrno8~X KoppenR~~I:1 np~ TeMnepaTypHOM A~anasoHe ~CT04HV~Ka 
oT -196 AO +600° C. 

C npV~MeHeH~eM VlHTerpanbHoro MeToAa 803MYl!leHHOH yrno8oi:1 
Koppen.R~~~ {3- y onpeAeneHo 3Ha4eH~e MarH~THoro non.R Ha 
124Te~ , KaK B = / 378.::!:_63/ Krc. 

Pa6oTa 8blnOnHeHa 8 na6opclTOP~Vl .RAePHbiX npo6neM 011.sll1. 

npenpHHT 06'b9JlHHeHHOrO HHCTHTyTa S!JlepHbiX HCCneJlOBBHHll, .Uy6Ha 1979 

Budzynski M. et al. 

Set-Up for Measurements of {3 - y and 
Excited Angular Correlations within 
upto 600° C Temperature Range 

P6 - 12597 
) '- }' 

the - 196 

A setup is described designed on the base of a corre
lation spectrometer with one Ge(Li) and two NaJ(Tl)detectors 
whi c h permits measurements of {3- y and y-y angular corre
lations within the 196 upto 600° C source temperature range. 
By using integral method of excited angular correlation 
a va lue of magnetic field for124TeFe has been determined 
a s B=/ 378±63/ kGs . 

The investigat ion has been performed at the 
Labora t ory o f Nuclea r Probl ems, J INR . 

Preprint of tt. Joint Institute for Nuclear Research. Dubno 1979 

1. BBE,4EHHE 

Hccne.no:aaaae coepxTOHKoro MarHJITRoro B3aBMO.IleiicTBB.ll ny

TeM B3MepeHB.ll f3- Y B03M)'II(eHHbiX yrn:OBbiX KOppenJIUHB /BYK/ 

.IIBiJJieTc.ll xopowaM .nononaeaaeM MeTO.IlOB y-y BYK. flpeaMymecT

:aa MeTo.na f3- y BYK oco6eHHO npo.llonJUOTC.II .nn• •.nep, HMeiOmax 

y-y KaCKa.llbl MaJlOB HHTeHCHBHOCTH B COCTOJIHBJI, 3acen.lleMble 

TOIJLKO f3 -nepeXO.IlaMH. B HaCTOJIIUeB pa6oTe OnHCbiBaeTC.ll yc

TahOBKa, C03.1laHHa.ll Ha 6a3e KOppen.IIUHORHOrO cneKTpOMeTpa I l I , 

no3BOn:JIIOIUa.ll npoBO.IlHTL H3MepeHB.ll f3 -y a y-y BYK npa TeMne

paTypax HCTO'IHHKa OT -196 ° .llO +600° C- ,lln.R :noB uenH C03.1laHbl 

KaMepa, KpHOCTaT B BaKyyMHa.ll CHCTeMa. fipoBe.lleHbl MeTO.IlH'IeCKBe 

accne.no:&aHHJI no npaMeHeHBIO MeTo.na {1-y BYK .nn• H3y'leHHJI 

BHyTpeHHHX MarHHTHbiX none& Ha .ll.llpa:XI., BHe.llpeHHbiX B clleppo

MarHHTHble MaTpHUbl. flony'leHo 3Ha'leHRe MarHHTHoro non.11 B = 

= /378±63/ Krc aa •.npax Tennypa o lKene3e ( 124Te w. 

2. KOHCTPYKQH.R YCTAHOBKH {3-y BYK 

KoHCTPYKUH.ll KaMepbl c .neTeKTopoM .nns peracTpauaa {3- ... ac

THU npaoe.neaa aa puc. 1. KaMepa .naaM:eTpoM 150 MM Bblnonaeaa 

H3 .lliOpan:IOMHHHJI C TOJllUHHOB CTeHKB 1,5 MM. KOHCTPYKUHJI KaMepbl 

o6ecne'laoaeT cne.nyiOIUHe B03MO:lKHOCTll nosopoTa: KaMepbl BMecTe 

C BCTO'IHBKOM OTHOCHTeJlLHO y - .lleTeKTOpa, TOJlLKO KaMepbl, TOJlLKO 

BCTO'IBBJCa. BayTpB KaM:epbl .llJl.R DOn.RpB3aiUIB clleppoM:arHBTHbiX 

~nLr ycTa&aBna:aaeTc.R ae6om.wol c- o6pa3llbll :meKTpowaraaT llJlB 

KaTYWKB renLMronLua. B Ka'leCTBe .neTeKTopa f3 -'laCTBU acnonL-

3yeTc.ll TOHKHB CUBHTHJlJl.IITOp, COe.ll&HeHHwH C clloTOYMHOlKHTeneM 

XP2020 coeTOBO.IlOM .nnaHoA 200 MM, &eo6XO.IlHMbiM .nn• yMeHL

w eHH.ll BJlHJIHHJI pacCe.IIHHOrO nonJI MarHHTa &a pa60TY clloTOYMHO-
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CBETOBOA XP 202 

Puc. 1 . BaKyyMHQJI KQMepa c oemeKTIIOpOM 

OAR pezucmpat~uu {:3 - t.tacmut~ . 

)f{HTemL )l,nH HJMepeHHH {3-y BYK npH paJHbiX TeMnepaTypax 

KaMepa coe.IJ.HHHeTcH c KpHocTaToM I puc. 21, o6ecne'IHBaJOII..IHM 

Ja.IJ.aHHYJO TeMnepaTypy o6paJQOB B .IJ.HanaJoHe l-196 -:- +600/'C 
npH CTa6HJibHOCTH He Xy)f{e 'leM ±0,5 °C. C QeJibJO o6ecne'leHHH 

TepMH'IeCKOrO KOHTaKTa HCTO'IHHK JaKpenJIHeTCH B Me.IJ.HOM .IJ.ep

)f{a Tene, HaXO.IJ.Hll..leMcH BHYTPH JJieKTpuqecKoil: nequ I puc. 31. 11Me

eTCH BOJMO)f{HOCTb OXJia)f(.IJ.eHHH Me.IJ.HOrO .IJ.ep)f{aTeJIH )f(H.IJ.KHM aJo

TOM. B JaBHCHMOCTH OT ITJiaHHpyeMorO .IJ.HanaJOHa TeMnepaTyp, 

npH KOTOpbiX 6y.IJ.yT npOBe.IJ.eHbl HJMepeHHH, HCITOJibJYJOTCH Me.IJ.Hbie 

.IJ.ep)f{aTenu paJHoil: !IJopMbl. TeMnepaTypa cTa6HJIHJHpyeTCH aBTo

MaTH'IeCKH peryJIHpO~KOH TOKa HarpeBaTeJIH . B CHCTeMe CTa6H

JIBJaQHH TeMnepaTypbl Me.IJ.Horo .IJ.ep)f{aTeJIH npHMeHeHa TepMona

pa Me.IJ.b-KOHCTaHTaH, Y.IJ.aJieHHaH Ha 20MM OT MeCTa JaKpenJieHHH 

HCTO'IHHKa. TeMnepaTypa CaMoro HCTO'IHHKa HJMep.!!eTCH npH no

MOillH BTOpOH TepMOITapbi, HaXO.li.Hll..leHCH B TepMH'IeCKOM KOHTaKTe 

C HCTO'IHHKOM . C HCITOJibJOBaHHeM OllHCbiBaeMoro KpHOCTaTa 6biJIH 

npoBe.IJ.eHbl HJMepeHHH y- y BYK 155Gd.E.e.. B .IJ.HanaJoHe TeMne

paTyp -153°C 7 +220°C 12 1 
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Puc . 2. CoeouHeHue KaMepbl c KpuocmamoM, o6ecnet.tuaa10JilUM 3a
oaHHYIO 1/leMnepamypy o6pa3ij06 6 OUQnQ30He j-J967600°C/. 
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Puc. 3. Kpuocmam. 1 - o6pa3e~J, 2 - menAOU30A.IfiJUOHHbiU 3KpaH, 
3 - UC.O'IHUKOOepxalllellb, 4 - 3/leK111pOHQZpe6QIIIe/lbHbiU 3/leMeHIII, 
5 - Kopnyc Kpuocmama, 6 - cocyo j{bKXJpa, 7 - mpy6Ka OA.If coeou
HeHu.lf C HDCOCOM, 8 - 6DKYYMHbiU KpaH, 9,10 - 3/leKIIIpU'IeCKUe 
pa31>eMbl. 
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llpH OTJ<a'iJ<e J<aMepbi H KpHOCTaTa HCilOnb30BaH ,nByXCTyrreH· 

'iaTbiii poTaU.HOHHhiii Hacoc BL 30 P c aJOTHoii nosywxoii. C u.enLIO 
-6 .I rrony'ieHHR Bbicoxoro saxyyMa I I 0 Topp1 rrpHMeH.IIeTc.ll MarHHTO-

pa3p.ll,nHLiii .nuo,nHhiii Hacoc HM~0-01-1 (HOPD-100). 

~n.11 HJMepeHHii f3 -y H y-y BYK .nu<WJepeHu.uanbHLIM MeTo,noM 

HCilOnbJyeTC.II CXeMa JneJ<TpOHHJ<H, IlpHBe,neHHa.ll Ha puc. 4, aHa

nOrH'iHa.ll orrucaHHoii B / 3 / . PerHcTpali,H.II {3- H y ·uJny'ieHHR ocy

mecTBnReTCR .neTeJ<TopaMH co CU.HHTHnnsTopaMH NE 111 , NE104 H 

NaJ (Tl) ,nHaMeTpOM 40 MM pa3HOH TOnlliHHLI. 

,~~6i~·~· 
13 5 A ;.;.r;.:.; 
~ I 

Puc . 4 . EAOK" cxeMa 3/I€KIIIPOHUKU 0/l.lf U3Mepeuu.lf BYK ourjJr/JepeH
ijUQ/IbHbiM MeiiiOOOM. 

Bo BpeMR Hccne.nosaHHR BYK HHTerpanLHbiM MeTo,noM HcrronL-
/ I t 

JyeTcs JneKTpOHHJ<a ycTaHOBKH, orrHcaHHOH B pa6oTe 1 B cnyqae 

HJMepeHHH {i- y BYK rrposo.nHnacL JaMeHa o.nHoro CU.HHTHnns

U.HOHHoro }' • ,neTeJ<TOpa Ha 6nOJ< BaJ<yyMHOH J<aMepLI C f3- ,neTeJ<TO

poM. 
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3. KOHTPOJibHbiE H3MEPEHHJI 

flpH H3MepeHHH KOppeJHIUHH HanpasneHHH, a TeM 6onee B03My

~eHHhlX C y~aCTHeM 3apH~eHHhlX ~aCTHQ B03HHKamT cyrueCTBeHHO 

60JlbWHe MeTO,ll;H~eCKHe Tpyp;HOCTH, ~eM B cny~ae KOppenHUHH 

TOJlhKO y -ny~eB:. Heo6xo,nHMO y~HTbiBaTb pacceHHHe JapH~eHHbiX 

~aCTHU B BerueCTBe HCTO~HHKa H BJlHHHHe Ha HHX KaK BHyTpeHHHX 

noneii: MaTpHQhi, TaK H pacceHHHOro nonH BHewHero MarHHTa . 

BnepBbJe H3MepeHHH f3-y BYK npose,o;eHbi B 1967 r. 4
. a CHCTe

MaTH~ecKHe HCCJle,ll;OBaHHH Ha~aJlHCb JIHlllb C 1974 r . fJOJTOMY 

CHCTeMaTH~eCKHM Hccne.nosaHHHM (3 - )' BYK .o;on~Ha npe,o;lllecT

BOBaTb TWaTeJlbHaH MeTO,ll;H~eCKaH nposepKa YCTaHOBKH. 

~JlH npOBepKH pafiOTbl OOHCbJBaeMOH ycTaHOBKH nposep;eHbl H3-

MepeHHH f3 -y yrJlOBblX /HeB03MYWeHHblX/ KOppeJlHUHH ,nnH KaCKa,o;a 

3- fL. 2 ~ 1'--o 0 ~ npH pacna.o;e 124 Sb • 124T e . E / l = 1800 ' 2300 K :J B, 

Ey= 602,7 K3B. HcTo~HHK npHroTosneH nyTeM BbmapHBaHHH KannH 

so.nHoro pacTBopa SbC1 a Ha anmMHHH3HposaHHoii: MaH:naposoH: 

4Jonbre TOJlWHHOH 680 MKZ/CM 2. 

llpH o6pa6oTKe 3KcnepHMeHTanbHhiX peJynhTaToB y~HTbiBanHCh 

CJly~aHHbJe COBnap;eHHH, COBnap;eHHH C KOMOTOHOBCKHM IIJoHOM, BBO

,ll;HJlHCb reoMeTpH~eCKHe nonpaBKH Q k ,ll;JlH ,neTeKTOpOB )' - H {1 -

H3Jly~eHHH 1 5 •6 1
. flony~eHHbJe 3Ha~eHHH K03~HUHeHTOB yrnOBOH 

l<OppeJlHQHH XOpOWO cornacyiOTCH C H3MepeHHHMH ,npyrHX aBTO

pOB / ?,8/, pe3yJlbTaTbl npHBe,neHbl B ma611. 1. 

A kk 

A22 

A44 

Ta6n~o~~a 1 

Ko3~~~-~~~o~eHT~ yrnoso~ KOppenA~I-111 f3- y 

3- j"!_. 2+ 1:'_. 0 1- 124sb - . 124Te 

HacTORll\aR 
pa6oTa 

-0,385/11/ 

+0,001/14/ 

171 

-0,390/11/ 

+0,004/13/ 

181 

-0,376/11/ 7 -0,405/20/ * 

* np~o~BeAeHbl 3Ha4eHI1R A22 AilR pa3HbiX 3Hepr~o~~ {3 -4aCTI1~ 
a 1-!HTepecy~llleM Hac A11ana30He. 
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C uenbm yMeHhweHHH nornoweHHH B o6paJuax H pacceHHHH 

f3- ~aCTHU MarHHTHblM OOJleM np}J H3TOTOB~eHHH o6pa3UOB ,ll;JlH H3Me

peHHH (i -y BYK ucnonh30,Banacb , ~eneJHaH IIJonhra TO.!J~HHOH 

1 ,2 M KM. CyphMa HJ so.nHoro pacTBopa SbC1 3 oca~.nanacb Ha 

Hee 3JieKTpOJIHTH~eCKHM COOC060M. ~H~Y3HH cypbMhl B ~eJie30 

nposo.nunacb npH TeMnepaType 900 ° C B Te~eHHe 150 'I B aTMo

c~~Jepe so.nopo.11,a B KsapuesoB: aMnyne. ATMociiJepa ~HcToro Bo,nopo

.o;a nocne BaKyyMHOH OTKa~KH 6bJJia nony~eHa H.J peaKUHH 

Ti H 2 -6000 c Ti ~H 2 Macca Ti H2 6hlna pa,cc~HTaHa TaK, ~To6bJ 
npu TeMnepaType .nuiiJIIJyJHH s npo6upKe 6bJJIO .nasneHHe - 1 amM. 

flocJie ,ll;H~yJHH 110BepXHOCTb 4JonhrH OliH~aJiaCb OT OCTaTKOB 

cypbMbl XHMH~eCKHM COOCOfiOM. 
124 

C npHrOTOBJleHHbiM TaKHM MeTO,ll;OM HCTO~HHKOM Sb H3-

MepeHbl O,ll;HOBpeMeHHO BYK ,ll;JIH KaCKa,nOB a-li. 2 ~ 1::_, 0 ~ H 

3- .2l...2 ~ l:&o t .HJMepeHHH BYK .o;n.11 {3 -y KacKa,o;a /180CF2300-

602,7/ K3B H y-y KaCKap;a /1691,0-602,7/ K3B npoBe,o;eHbl npH 

yrnax 0= 135(-135°) Me~,ny ,neTeKTOpaMH, perHCTpHpyiO~HMH HJJiy

~eHHe, B03HHKamwee npu pacna.ne 124 Sb .nnH onpe.neneHHoro 

{-3-y(y-y) KacKa,o;a. 

flosopOT yrnOBOH KOppeJIHQHH /), e = w T, 

TOHKHM B3aHMO,ll;eHCTBHeM, npH A 44= 0 
Thi 

19
- 111 I MO~Ho onpe.o;enHTh no IIJopMyne: 

4 b2 w r 
R(135 " ) ~ ------:-r, 

1,(2wr) 

r.ne 

b2 
3A22 

4 ~ A 22 

flepeXO,ll;H K H3Mep.lleMbiM BeJlH~HHaM, HMeeM: 

R (135 o) = 
N (B r ) - N (B +) 

..!..[N(Bt) tN(B•)] 
2 

Bbi3BaHHOH CBepx

/eM. ma611. 1 H pa6o-

/1/ 

/2/ 

3,neCb N ( B t ) H N ( B .I) - l{HCJIO HCTHHHhlX COBna,neHHH npH JJ.BYX 

HanpaBJieHH.IlX MarHHTHOrO llOJI.Il, T - cpeJJ.Hee BpeM.Il ~H3HH npo

Me~yTOl{HOrO ypoBH.Il, A 22 - K03~HUHeHThi {3 -y H y- y yrnoBhlX 
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Koppensuaa . Ecna ~-~aKTOP H3BecTeH, To , onpe~en~s 3Kcnepa

MeHTan~Ho qacTOTy napMopoBcKoi npeueccaa, nonyqaeM 3HaqeHae 

MarHHTHoro nons B , ~eacTByro~ero aa s~pa: 

3 w = - 4,79.10 g B . 141 

1-13 H3MepeHai f3 - y a y -y BYK nonyqeHbl cne.u.yroUUie 3HaqeHas 

R = ·0,0066141 B R = +0,0010111, COOTBeTCTBeHHO. llpB o6pa· 

60TKe pe3yn&TaTOB B3MepeHRil npRHBManOCb, qTo MS ypOBHS 

I I 19 1 602,7 uB T112 = 5,0 2 nc, g = 0,39151 a A22=-0,065l41 
.u.ns y-y Kacxa.u.a 11691,0-602,71 K3B 19-1 21. B pe3yn&TaTe no

nyqeHbl cne~yro~ae 3HaqeHas MarHBTHoro nons: B = 3831871 KFc 

a B = 3741311 KFc ~ns B3MepeHaA f3 - y a y - y BYK. 3 Ta 3Ha

qeaas xopowo cornacyroTcs MelK~Y co6oA a c pe3yn&TaToM B = 

= 34211631 KFc~ nonyqeHHbiM Xy6nepoM a MypHHKOM 1131 . 

4 . 3AKJIJOqEHHE 

Xopowee cornacae 3HaqeaaA MarHBTHoro nons, onpe.u.eneHBbiX 

B3 H3Mepeaaa fl-y a y - y BYK, CBB~eTen&CTByeT o B03MOlKHOCTH 

acnon& 3oBaaas 3ToA ycTaHOBKH ~ns accne~oBaaas {3- y BYK. 

O~HoBpeMeHHble B3MepeHas {3- y a y - y BYK npa xopowea cTa

THCTHKe B HCnOnb30BaHBe yToqHeHHbiX nBTepaTypHbiX ~aHHbiX no 

T 1 ,~ 2 a g -~aKTopy no3Bonana onpe~enaT& c xopoweA ToqaocT&IO 

3aaqeaae MarHHTHOro nons , ~eAcTBYIO~ero aa s~pa 124 Te B l1Ce

ne3e npa KOMHaTHoa TeMnepaType . 
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