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C .. ,1J;J1ccep-raD;11e:I! MOllHO OSHaKOMKTl,CH B 6111:6.Jm:oTexe OIDM. 

Y11eHHff cexpeTaJll, CIIeIJ;HaJil!sHJ)O:samioro coBeTa 
.• •. )tOK'l'Op 4Blsmt()-118.TeMa'l'JAeCKl!X HayK IO.A.EaTyCOB 

OBIUMI XAPAK1'EHIC'l1Il\A PA£0TLI 

AKTyaJII,HOCTl> npo6JieMH. IIpc6Jie1.1a Maccu (ru1m)11ellTp,mo SIBJIReTOSI 

o,n;1mn ns KJOOqemnc B coBpeMe1mon qnsmw n BltJIJ()'laeT B ceClJI Trutae na

npaMeHruI, KaK Teopwi: Be.m<oro 0Cl'1>e.n;1memm H aB0.7l!OUIIB BceJieHHoll. 

Cpe,n;Jt mm60Jiee Bal'JIUX BOIIpOCOB: pan1m l!Jlli OTJIJI'IHa OT HYJISI Macca 

(aurn)ueffTpHHO, 'IRCJIO HCilTJIBHO, TIIll uei1Tpru!O (MallopaHOBCKoe HJlll. ,n;JI

prutoBCKOe) lI T .,n. 3TH BOilpOCH IlJlllBOMT K ue.noMy PffAy' CJIC,IlCTBnll. KO

TOpHe lI I1J)e,IlCTOllT nponeplITl, B a1,crrepmAel!Tax. 

B aTOM IIJI8He 3H!ll1eH8T8Jil,HHM 0Ka3a.1ICJI rrepno.n 1980-85 rr •• B Te

'IICHHe KOTOporo IIOSIBlLlIIIC!, 5 C006lljemnl 06 o6Hnpy,iremm M80Cll (aHTII)Heff

TpHlIO B pa8HHX aKCIICJlHMeHTax - HeilTpIIHirue OCll;IIJIJISIItIIU, <Ix>JUa 6eTa

CII0KTpa TpIIT!IB 11 .ItBOih1on ClesuettTpnmrun 6era-pacna,n. 0.ItHaKO . cloJiee 

,neTa.m,HUil aHaJIII3 llOKa3aJI COMHIITeJil,l!OCTl>, 8 TO lI oum:ClO'IllOCT!, y1msau

Hl1X pe3yJI!,TaTOB. 3TO Ile CJilIIIIKOM y.n;JIBIITCJI!,110, ec.,m yqeCTl>, 'IITO TO'l

HOCTl, aTHX OllHTOB l!8XO,IlHTCJI 118 npe,ncJie B03MOlfJ!OCTen COBpeMem1on axc

nepIIMeHT8Jil,llOtt Te:xumrn: • IlBH.ItY M8.JIOCTU ajqCKTOD, oClycJIOMemrax KOl!e'l

HOCTl>ll 1.1accu (aHTH)ueffTpnuo, e.nna m1 He pemafJJlee sHa'leHHe I1JlH06peTa

eT yqeT pa3JIII'll!HX qnrnWieCJU'lX qfil{TOpoB, KOTOpllC MoryT llpIIBecTII K "re

uepau;e:n" M8CCll. 

B CDJ13ll_ C aTHM oco6oe 31!8'1€HIIe rrpHoClpeTaeT IIOlICl( II ,npyrmc a1<0-

rrepuMeHTaJII,HIDC MeTO,IlOB ,IWI USMepemm M8CCH (auTII)HellTpUI!O. O.mto:il ll3 

T8KIIX 1303MOl!GIOCTetl JIMRCTCJI UCCJie,Itoromm qoprm cneKTpa BuyTpe1111ero 

TOp,10:moro USJIY'ICH:lm (RI'Jf) B 8JieKTpoI!IIOM 38XB8Te (!,.De Rujula, Uucl. 

Phys., BIBB (1981) 414). H XOTR I1Jl6,IlCKc'l38HHOe ~80118I!Cl!Oe YCWiellllC 

TaKoro CJI06oro aippeKTa 11a6JIIQWlJioc1, ,IVlH pacrrana 193Pt, ,neT8Jil,Hlle Teo

peTWiecKHc pact1eTH 4,'()JJMH cneKTpa DTH ,IlJlJI HEllIOOJJee nepcneKTUBllOro l!YK
mma (163iio) IIOlill8aJm cymecTBOD8HH8 HCitoTOpUX llH!Cprepellll]IO!IfillX aj}
cpElKTOB B M8CC-tzyBCTBHTC.'II,HOff 06J.!8CTH, tlTO IlJlHDeJIO I{ IIOTCpe npm>JieKa

T8JI1,l!OCTU ,IUll!Horo no.nxo,na. 

BosMOl!teH TaJate MeKTJlOHl!Ull 38XB8T II Ha B036ylK,Il~mme COCTOJillllH 

.noqep!ero sui:pa c yJil,Tpa1ill3KOil aHeprue:il pacua,rw - B a'IOM ~ae nepo

JITHOCTl> npouecca CIIJII,HO 38BHCUT OT DC.lffi'IlllHl ?Aaccu HellTpnHO. 0 CYllleCT

BOBallliU TaKoro K-saJCBaTa llpII pacrra.ne 15!\,b coo6lljUJI ParxaBaH B 1983 r. 
(R. s. Ragha·rnn, Phys.Rev. Lett. , 51 (1983) 975). 3TOT qfil{T II ogpeneJISieT 

3H8'llITCJil>Hlitt lUITepec K npeuirnIIOl!HHM UCCJIC,IlOB8HRSIM pacrra.na 158rb C 

uenr:, U3Mepemm MOCCU ueilTpm!O, 

Ob~ih.it'tiiil!.u 1mcnrryr \ 
ll!~B'i:ll m:c.1teaonwfl 

6\.1F:,Jll-!(ffEKA 
------ ---



llem, pa6oTU. IIoncK ym,TpamrnKosHe~eTil'!ecKoro K-aa.xmTa ua ypo
Bem, IIB?,I m,B C158ad) npu pacrra.n:e 15Vrrb MeTO.naMll rrpemra:aomioro ru11-
ITJI.11Ty,nHoro n: 8MIIJlliTy-.n;HO-Bp8M8HHOro aHaJm3a li3JIYl!8Hllli.C03,MHll8 CliCTSMli 
TPCXMSJlHOro aururuaa Ha 6aae IIOJJYlIPOBO,ItlillKOBHX .n:eTeKTOpoB, 6~0KOB H 
M..IBpo3BM B CTall,D;aPTa KA.MAK. Paapa60TKa MSTO,ItliKH perncTpamr:apa.niwx 
C061lTHfi MaTO,ItaMH MlIOroMe:pHoro ru.lrtmITy.n;HO-BpeMeHHoro aH8JIH3a. lfcMe
J(OBaIDre B08MOlKlIOCTli IfASHTliqJJIBfilUllI· 6eTa-"tiaCT~ H raMMa-KBalITOD IIO Bpe
MSHHhlM xaprutTepHCTHKaM al!8.7III3Hpy8MWC HMIIyJII,COB. Cos,wm:e:e aT~aca an
napaTYJ)Hb!X CIIeKTJ>OB lISJJY'!SlU!il paJ(llOHyMMOD, lISMapeHHUX C IIOMOutr,ID 
IIOJIYIIJ>OBO,Il;llllKOBUX J(eTeKTOp<>B. 

MeTO.n: HCMS.ItOBaIDUi It HaY;HJa.lI HOBH3Ha pesym.TaTOB. C03,lt8Ha c:e:c
TeMa Tpe:map1mro rumJIHsa ~ aMIIJmTY,U;HO-BpeMemru:x A 1A2t (BRJill'IM 
1Jt, Xlt, alt~ eat) H At 1t 2 :e:sMepem, ocHoBy KoTopoil cocTa.BJimOT pas
~ue mm. a TruoKe 6.JroKR li MlJKpo3BM B CTaH,naPTe KA.MAK. lzyTaM aHBJIH
sa BpeMSHHIIX X8paKTapHCTIIK aH8Jlli3Hpy8MIIX mm HMIIyJIJ,COB BIISpD!Ie IIpoBe
J(aHa MSHT:e:qmtaUl{.II s~eICTJ)OHOD n: rru11Ma-KBaHTOB C Bh!COKOil sq:$)KTHD

HOCTLID. 
IlpoBe,neHO CHCTSMaTil'ISCKOO lICMe.n;o:saHHe CIISRTpoB H3JJY'ISHHfi ~ 

!26 pa.nHOHyitJIHJ(OB c IIOMOIIILID IIOJJYlIPOBO~BIIX J(aTeRTOJ>OB, KOTOpue 
orry6JnmoBB.HU B BMe aTmca. !IOJJY'ISHH!Ia pesym,TaTH II03BOJIHJm CIIJiaHH

po:saTL 8KCIIeffleHTII C 158rb, a T8IO!ta IIOR838TL.nepcIIeRTIDlHOCTI, HSYtJ:8-
HH.II pacna,na 74r.u :e: 241.c:m c n;em,ro no:e:ci<a ym.TpaHHSROSHapreTWiecxoro 
w.raRTpcHHOro sax:saTa. 

MaTO,n&m npamrs:e:OHHOD cneRTpoMaTpmr rm.wa.~eD H JJt-coBIIa,IJ;eHHtt 
IIpoBa.n:eHO .n:eTaJIJ,HOa .liICMe,noBaH:e:a cxaMH pac~ I 8rb • Eo~ee TO'IHO H3-
MepeH!I aHaprim ypoBHatt ,tto'lepHHX smep, 'ITO oco6eHHo :sami:o B MY'l88 cy
macTBOBaHWI rm.TpaHH3R03HepraTil'!aCKOrO K-sax:saTa.ll3 aHaJlli8a OTHOCHTML
HWC BSPO.IITHOCTSH 8~8KTpOHHOro 8axBaTa Ha ypomrn: !023,? .11 !04!,6 K8B 
c158ad) orrpe.n;MSHO SHatJ:SH.118 . SHeprmr pacna,na 158.rb - 158od, paB

HOil Q = I2I8~Ir K8B H CBHJ(aTSJll,CT~att 06 3HapreTH'l8CROM sanpaTe K
sax:saTa Ha ypoBSHL II8?,I KaB (158ad). ::lTOT Bh!BOJ( IIOJ(TBepllf,Il;SH IIpm,ruMH 

asMepeHHJJMK KX)'t-coBIIa,IJ;an:e:tt, noxaaaBIIIID/IH, 'ITO OTHOCHTMiiHM Bepo.lIT
HocTL K-saxBaTa Ha ypoooHI, II8?,I 1rnB MeHI,me 2,p•I0-5 P/023 np;y 90% 
CL. Ha OCHOBaHHK COBORYIIHOCTH 8KCIIe~eHTaJIJ,HIIX ,lt8HHIIX c.n;eJUlll BHBO.D: 0 
6ecnepcneRTHBHOCTH H3YtJ:aHH.II pacna,na 158.rb C n;am,ro YTO'IHaHHJI MaCCII 
8JI8RTp0HHOro H8ilTPHHO. 

Ha;rmM :e: IIJJ8.KTH'!acK8.II sHatJ:HMocn pa60Tu. Iloi<asaHa 6ecnepcneRTHD
HocTii HCIIOJII,30Brum.lI ~cna.na 158Tb WIJI H3Mapellll.lI M8CC!l HeilTpHHO. Ilpe.n:
~Ollt8HO ,ltBa HYR,1I1f.M ( 74Lu H 241cm) , B KOTOpux lipH .H3B8CTHIIX B H8CTOR
mea BpeM.II .rta}lH!IX B03MOlltHO CY1118CTBOBaHHa YJIJ,TIBJIK3K03HepreTH'l8CROro K
sax:saTa. 
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Cos,naHHa.lI CllCTeMa TpeXMepHOro anaJ!ll38 IlruuJia nm:poRoe IIp.llMeHeIIHe 
B pa3JIH'IHblX 8RCnepIDJ1eHTax, npoBO.mrMUX B paM1{8X nporpaMMII HCHAIIII. IIpo
oo.n;emia ce~erunm RMIIyJIJ,COB OT WieRTpoHoB n raMMa-.JIY'lefi n.mm no npe
MeHHHM xapaKTepHCTlmaM aHa~sn:pyeMux llMilyJIJ,COD HCRJI!OtJ:RTeJll,HO BruKHO 
RaR lipH nOCTBHORKe 8RcnapHMSHTa no non:cey ,IUlOfiHoro 6esneffTpHHHOro 
6aTa-pacna.n:a C llOMOmiiID TeJiecRona.H3 HPGe-.n:eTeKTOJ>OB, TaR H .IVI.1I JI3Me
peHH.II K03~8HTOB BHyTpeHHefl KOHB0pclm C HOM01!1LID mm. 

Cos.ttrunmn aT~ac annapaTYJ)Hill{ cneKTpoB .rmmmTc.11 y.n:06rum1 noco6n:eM 
npn nocTaHOBRa :a aH~sa pasm1tJ:Hmc :mcrrap,IMeHTOB, a Taroite B pernemm 
pa3JIH'IH!IX 38;1(8'1 B J(py!'HX 06.JracTRX HaylGI H TeXHllKn: (.1I.Itel)H8.II M8JUm}lll8, 
8KTn:Baltl{OHHID1 aH8Jill3 H T .,It.)• 

Anp068lll1SI pa60TII H ny6.Jnmagmt. OCHOBH!Ie peayJIJ,T8TU, npe,ncTaBJieH
H!Ie B .n:nccePTanmr, ,noRJI8,IUlBaJ!llCii Ha XXXlil (MocKBa, !983 r.), XXXYI 
(XapI,ROB, 1986 r.) BcecOJJ3HIIX COBel!181ilUlX IIO .R,nel)HOil cneKTPOCKOmm ll 

CTPYKTYPe aTOMHoro smpa, Ha HaY'!Hofj ROHipepeHUHH OT,neJieHH.II smepHOil 
qH3HKH AH CCCP no q11sHRe smpa (MocKna, 1986 r.), Ha Mel!UzyHapo,nHOM 
cRMIIosHytle no smepHOMY 6eTa-pacrra.ny 11 ~Hei!Tp:irno ( Ocruca, .ffrtoIIH.11, I986r.) , 
na ceMIIHapax no qJJI3JIRe 8TOMHOro n;npa JI5IIT OHIB1, orry6JllIBOBaHll B 8 pa6o
Tax. 

06~eM H CTJlYRTID~ pa60TH. )I.HccepTffiJ,lfOHHa.lI pa60T8 COCTOHT ns nne
.neHHR, Tpex r~aB, 38K7!10'teHIDI, IIJJMOJKel!HJI II co~ep,mT !4? CTpamm TeK
CTa, BKJIIO'la.lI 65 J)HCYJ!ROB n IO Ta6JIITH. CrIIICOJt .nnTepa-rypu ns 160 HaIIMe
HOBalIBff H8 20 CTpamru:,ax. 

Ha 38.lljlITY B!IIIOC.IITC.II c~e,ID'1lJljlie 110.1Io.JKeH1m: 

I• Cos.n:rurne CllCTeMll TpeXMep)!Ol'O allH.11138 ,7VIJI npore~emm aMilJIIITY)l
HO-npeMeHHb!X H3MepeHHli. 

2. Paspa60Tlta M8TO,nmuI IfASHTl!rjm:amm 3JieKTpOHOD n raMM8-l{BaHTOB 
rryTeM 8H~3a BpeMellilllX X8paKTepncTim aMJiyJil,COll OT HPGe-.neTeKTOpon. 

3. 3Kcnepm.1e11T8JIJ,Hue .n:amme 06 anepnmx n 1mTeucumwcT.11r raMMa
KBaHTOB H3 pacna.n:a 158Tb n YTO'!Hem1an na MX OCl!Olle cxeMa pacna.n:a' . 
158Tb - l58Gd n 158Tb - 158Dy. 

4. Onpe.n:oJIOHHe JX13HOCTll Mace 158Tb - 1511ad Q == 12rn.:!i I<SB lt3 

aHa.mrna .n:ammx 06 OTuocnTem,Hoff Bepo;rT11ocTu MeKTpoHHoro sromaTa na 
ypomm 1023,? 1t !041,6 KaB B 158ad. 

5. nrno.n: 06 OTCYTCTDIUf YJIJ,TpallR3lC03HepreTH'IOCJtoro K-aaxnaTa IIpH 
pa.CIIB;I(e 158Tb Ha ypoBeHL II8?, I IrnB ( I fi<'3Gd) n onpe,nOJICHllll Depxnefl 
rpamm;u nosMolKlloro K-aaxBaTa (< 2,5·10-5 P/023 npu 00% c1). 

6. Brno.n O 6ecnepcneKTilBHOCTU U3j"lOHltJI pacna;I(a 15Urb C neJILJJ 
YTOtJ:lleHH.II M8CCU 3JI8KTpOHHOro Hef!Tpmm. 

:J 



7, IIr-w::.•ro·Kl'tme O .10:1.~Ke JJ!hTt"l3HU3K08Her,renttI8CKOro K-3JW!{TpoH-

1!01'0 aa:rnaw H racr:a.rce I?•11u ir 2·1 cm. . 

8, Coa.nmme &TJJaca e.mnraT:,1'll!lX cneKTfJOB usJ{f'Iemrn pa,zt11ouymm
,nos, mmepemmx O flOMOfllI,i<' IIfI,U, 

CO)lEP]WIJIE PA.roTil 

Bo nne,geHlm ,naeTCR ()00CHOBaJilIO aKTy8Jll:HOCTll TElMil llCC.,1JElJtOBal!IIR, 

C{fOPMYJIIIp<)BaJIU UOJlll pae!OTH, Offi!CUBaeTCJI CTPYKTypa pa60TH R npmio,nnT

CJI KpaTKoe co,nep:m1rne OT.rteJII,HHX rmrn. 

Il neproll rJJaBe OilJICUBaB)'!CJI pe3ym.TaTU MOTO,nn-qecrn paapae!OTOK 

no npone,neHllB) npernrnROHHIDC U3Mepemrll CIIOKTpoD 8MIJJlliT~O-BpeMeHHl.lX 

pacnpe,neJJeIDill ll3JTJ'IeHHfl pa.rtnOIIyi<JllI,,10B C IIOMOl!lI>IO IIII.U ' 21. . 
~ npoBe.rteHUR paaJlll•mux A1A2 t (Jlt, XJt, :X:Xt, elt, eet) n 

At 1 t 2 uaMepemrll coa.r1aHa CHCTeMa MHoroMepuoro aHa.mrna Ha C!aae IIII.U, a 

TEllillte 6.JioxoB u 111mcpo3BM ll cran.napTe KAMAK, OcHOBY cneKTpoMeTpa coc

Tan1IR10T .rtOT6KTOpmie Y3Jru, COCTOmIUie R3 JtBYX IIIU{, pa3MOll!OHllllX B 0)1,HOM 

RJllIOCTaTe. B OWIOM c.ny-roe .u.,1n uaMepeH.l!il 1lt-conna,nemtlt Ge (Li )-,neTeK

TOp11 C 1ryBCTBHTOJII,HHM OC!'bOMOM _...., 50 Cl,13 paC110.7UU'810TCJI 110).( yrJIOM 9QO 

J.(pyr K J.(pyry. · B ,npyrOM CJIY'Iae ).(Ba HPGe-,neTeKTOpa ( 250 MM2 x 6 MM) 

yCTallODJIOHH IlO,ll yrJIOM I8Qo, U UCT01IHRK H8XO.rtlITCJI MOJK,I(y HRMR B 8TOM lKO 

Kp:IIOCTaTe. 

EnoK-cxeMa cneKTpoMeTpa ( JlllC. I) BHITOJIHeHa ua ocHOBe wreKTpomnrx: 

6.JIOKOB lp!IpM ORTEC u POLON, a TaKJKe C!JIOKOB u MRKpo3BM B CTaH,napTe 

KAMAK, pa:ipae!oTaIU!IDC B IillIT mum. B CIIOKTpoMeTpe npe).(yCMOTpeHa B03MOlK

HOCTI, ow1onpe1.ie1mon pa60TU D JJ:B;T.i pel!Uil,lax - COBila,l(OHRll 11 Tpe:xMepHoro 

aHaJIII:3a, B pelKUMEl COBIIa,nemrtl .nna IIapaMeTpa BHC!IIpalOTCJI C 110MOl!lI>lll .Itllq>
qiepeHURaJII,IlllX .rtnCKpm.mllaTopon, a HaKOIIJielll!e llllqJOpAan,mt npoH3BO.rtnTCJI 

B 1.mo:roKaHaJI1:,11utt aHaJIIIaaTop. PeJK.11M Tpexri1epHoro aHaJIRaa o6ecne'!HB8eT 

aarntCI, Ha MarHJtTllYJO JIOHTY TpexMepuott M8Tp:IIUU COBila,l(eHRil ( 4096x4096x 
4096), nocTpoeHHe RHTerpaJJI,HLIX CIIElKTpoB, COpTHpoBICy HaKOilJJe1mott RH

qx)JlMan,mI u o6pa6oTey I10.,1Y'!ElHHUX cneRTpoB, &urnc1, mr<Ix:>pi1a.timr Ilpoll3BO

,nllTC.II CJieJ.(yI(IIl.lfM oe!paaou. Jl:auHHe c AI.UT C'llITHBalDTCH TpoflKm.m I&-paap.fl;It

HUX 'lltceJI D owm ll8 JJ:BYX 6ycpepm.rx l!BKOmtTeJiett Ha I024 I6-pa9p!IJ.(HIDC 

cJiona. IloCJie san0Jn1e1m..cr o.ru10ro 6ycpepuoro Ha.F.OilllTeJJsr l\nrnpo3R\f nepeHo

CHT MBCCilB Ha M8I'llHTHYIO JI81IT'J, B 8TO · BpeMR 38IIUCI, RHqJOJ1118.ll,IDt C AUil 
IlpoUCXOJ.(l!T B J.(pyrott C!yq:cpHUil HaKOillITem.. B crreKTpoMeTpe 11pe).(yCMOTpe

Ha B08MOll!llOCTI, accOll;R8TllBHOtt 38.IDICH llHqX>PJ8.ll,IDt IIyT6M YCTaJIOBIGI UUq>-
poB11X oKoH (J.(o 32--x) no ow10n 11::i ocefl. ~ KOHTpoM 11 ynpaBJiemm xo

.ztoM 8KCIIOpHM8HTa lIHTer:raJJ.I,Jll:l.11 CI18KTP JilOC!oro ll9 Tpex TpaKTOD HaKa.ILl!H

BaOTCR B MHOrOKa.HaJil,llllfl aJI8Jll!3aTop B. CTall).(apTe KAMAK. 
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!'He.I, OpraHUaarntH pa60TH cneKTpoMOTpa B peimMe TpeXMepHoro 

aMIIJIHT~o-BpeMeHHoro aHamt3a. 

IIccJie OKOH'!aHWI 8KCI!OplllAOHTa 8TOT crreY.Tp nepellHCUBaOTCJI na Mar

lilITHYJO JieHTY R HCllOJII,3YElTCJI B .rtaJII,Heilrnen o6pa60TlCe, 

Pa3MeTKa H oe!pae!oTKa cneKTpoB, IlOJIY'IOHHIDC B peayJJnTaTe copTH

JlOBIW (no 3-M IIapaM OKOH), a TaJOlte RHTerpa.ThllllX CIIElKTpoB llpoH3BO.rtnT

CJI Ha MRKpo3BM HJIH Ha 3BM MEPA 60-30 II CM-4. 
~ KOJllI'IOCTBelmoro aHaJIR38 pe3yJII,T8TOB H3MepeHWI onpe,neJIOHH 

OCHOBHUEl xaprucTeptICTllKH IIOJIYIIpOBOJ.(HllliOEIDC ).(eTOKTOpoB ll 8JIElKTpoHHOfi 

cxei.ru cneKTpoMeTpa ( aj.qleKTHBHOCTI,, npeMemroe 11 anepreTmecKoe paspe

rueHUe ,neTeKTOpoB, acpleKTRBHOCTL BpeMeHHoro TpaKT8, yt!OT reoMeTpn-qec

KIIX yCJIOBHfl H3MepeHRR), 

C IlpnMOHeHUeM CllCTOMH MHOroMepHoro aMIIJIHTY.rtHO-BpeMeHHOro aHaJIU-

38 BIIepBUe pe8JIH30B8.H MOTOJ.( H.I(eHTllqJllliaUHll C!eTa-~acTRU lI raMMa-IrnaH

TOB no ~~i°IUillM xaprucTepncTHKSM aHaJIH3llpyeMUX HPGe-.rtOTeKTOp<)M HM

IIyJThCOB 3 • 3To Il03BOJIHJIO BH,nOJIRTI, cneKTp :JJIOKTp<)IIOB BHyTpeHHefi KOH

BepcHH 207Bi (pHc,2), 'ITO :3KBRB8.7IOHTHO IlO,ItaBJiemm qX>H8 OT 1-RSJIY'Ie

HII.A: C!oJiee -creM B 70 pas C!eB aBMeTHofi noTepn B aqq>eKTHBHOCTR, Ilpn· aToM 

COXpaHSieTCJI B08MOl!tHOCTL npone.nemm TO'IllOil aHepreTHtieCKOll K8J1H6po:mm 
IIO ·1-JIIDIHJIM, IlOCKOJThey perncTpnpyeTCR BOCL cneKTP H8JIY'IOHl'lil, 
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Pn:c.2. JmeHTR~ 6eTa-tracnru H r8M!.1a-KBaHTOB B cneKTpe 

H8.n:ytJ:8HWi 20?B1. . 

BTopaH r.11aoo llOCBRIIt8Ha noncKy YJII,TpaHH8K08H8pI'8THtJ:8CKOro K-aneK
TpoHHoro aax~Ta B pacIIa.l(e 158rb C l\8JII,J) H8M8peHim Maccu MeKTpoHHoro 
HeffTpHHO / 4-G/. 

B 8KCnepmJeHTax npmJeH&lICH H80TOIIH'I8C:KII tJ:HCTIIfl 158-rb H llpOHSBO
~CD 88Illl'.Ch llOJIHOff 3-MepHoff MaTpmuJ COBnS,I(elilitt (4096x4096x4096). 

Ilepmff 8Tan 8KCIIepmJeHTa COCTOJJJI B A8T8JII,HOff llpoBepKe cxeMU pac
ll8,I(a - YTO'llfemm 8HepI'nit ypo:mrnff H HX ltBSHTOBIDC xapaKT8pHCTHK. lwm: 
llpoB8A8HH ~e~8HOHHHe H8MepeHHH cneKTpoB 1-KBaHTOB H JJt-coBIIa.l(em 
B pacIIa.l(e I &rib (pHc.3), C HCll~80B8HH8M llOJJYIIPOBOAHHKOBUX A6T6KTO
poB (Ge(Li), HPGe) II.7I8HapHoro H KOaKCH~oro TmIOB H aHMOrOBOff; 
0JI8KTp0HHKH ipnp.ru ORTEC, 

nonOJIHHT8Jll,Hll6 RCM8AOBaHHH BUCOKOBH8pI'6Tll'l8CKOff 06.JiaCTH Cll6KTpa 
158Tb C neJII,D llORCKa B086~eHHUX COCTOHHHff e aHeprHeff ~ II87 KBB R 
npm.!Off paapsweoff Ha OCHOBHOe eocTomme 158ad noKaaaim OTCyTCTBHe Ta
KHX COCTO.lllmff C B8p0JiTHOCThD 60JIIillle I0-5• 

HaYtJ:eHRe JJt- H XJt-cOBnaAelmff npoBo)tiJ.nocn Ha ClleKTpoMeTpe WI.Ii 
TpeXMepmnc 8MIIJIHTy.I(HO-BP8MeHHUX HSMepeHnit - JlHC,4. KoAH aaperHCTp!l
p0BaHHHX oo6um ammeuBMHCh Ha MarHJITHYD JieHTy. B eTapTOBOM KaHMe 
l'!CIIOJII,30BaJIOH 70 cM3 HPGe raMMa-AeTeKTOp (AEy = I,9 KSB WI.Ii Ey = 
!332 K8B 60co), a B CTOilOBOM - peHTreHOBCimff Ge(Li)-AeTeKTOP 200 rlfM.2 

X 5 MM (l:l. EJ = 550 aB NIR Ey = I22 K8B 57cc). BpeMeHHoe paaperneHHe 
cneKTpoMe.Tpa COCTaMJJJIO 2'l"'= !2 He. 

Ilo.n:ytJ:eHHUff Tpe:niel)Huff Mace1rn A8HHHX o6pa6aTUBaJICH e YtJ:8TOM qlOHO
BUX PI MYtJ:affHUX eo611m. Ha OCHOBe Il8MepeHHH O,ItHHOtnlWC 1-cneKTpoB H 
11t-eoBnaAem IlO.n:ytJ:eHU ~rumue, KOTopue eBeAeHU B Ta6Junzy I. TO'IHOCTD 
onpeAeJI8HWI eHepI'd 1-nepeXOAOB H :meprixa ypoBHeff. AOeTP!I'HYTWI B Hae-
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Ta6m.llil!..1.. CBe.n;eHIDI o cxeMe pacIIa'Aa 158Tb 

1 p 0 B H H p A 3 p ll Jl K A 
)IO'IOJ)lld 

ll1UU 8n,o.. lw lcie-ra loS ft Euepu:o» 1n-.. 11:,nu- Ko11n11oe OOOTOJDIIII 

( nB) (j pllCll8,ltOa) ( nB) (j J)8Clla.llOa) 110.DHOC'U 8, nB lw 

158g4 0,000 o+ - - - - - - -
79.513(I) z+ 3.4(26) 12,2(4) 79,513(!) l!I,2(24) E2 0,000 o+ 

261,457(1) 4+ 3,3(4) 12,0I(IO 18I,9"(I) 12,7(4) E2 79,513(1) 2• 

977.135(13) I"" 0,3II(22) II,71(9) 977·mf13
l 

o,mf5l EI 
7g:rxJcu 

o+ 
flll, 13 0,140 2 ) - 2• 

I 
1023, 705(3) z- 42,9(8) 9,34(9) 944,192(3) 42,9(8) EI 79,513(1) 2+ 

1041,642(3) 3'" 29,2(4) 9,38(9) 962 13lf3l 1
~:JW7) 

EI 79 513fll 2+ 
700:185 3 EI 261:457 l 4+ 

I 
II59,006(20) r 0,097(18) II,73(9) m·r9c20, 0,097(18) - 261,457!1! 4+ 

0.002 - 1023, 705 3 r 
II7:4 0,00Cl4 - 1041,642 3 3'" 

II87,145(5) z+ 3,79(5) 7,90(9) 187,148!5! 1·tn E2 0 000 a: 
lr:t/~4 2,01 t E2 19:s13Pl ~+ 

I 
925:66 0 o. l - 261,457 l 

I,~ 0,000 o+ - - - - - - -
i 

98,918(1) z+ 15,9(7) II,97(9) 98,918(1) 17,0(7) E2 0,000 o+ 

317,139(4) 4+ l,082(20) 12,72(9) 218,221(4) l,082(20) E2 98,918(1) i+ 

TO.RlllliX llCCJie.n;o:Ba.lIWDC, COCT8B.llfl0T HeCKOJII,KO aB, qTo 8Hatm:T8J11,HO Bllllle 
qeM y panee uanecTHWC anaqemrtt. ::tro oco6eHHo BaJKHO .It,JIR: ypoBHJI 
1187,145(5) KaB 158ad, B c~ae OOHapyxemtH yJl1,TpaHll8K08HepreTHqecKO
ro K-sax:saTa Ha 8TOT ypoBeHL nprr onpe.n;e.rreHIDI M8CCH HettTJ)RHO. 

IIpoBe.n;eHHHe ll3Mepemur IIO,nTBSp,K,IJ;aKJT CYlll8CTBOB8Hl:Ie ,nnyx 0JIH3IGIX 
no 8HeprHH nepexo.n;oB 898 K3B, IlpHXO,ItRll!llX Ha ypomm: 79,5 ll 26I,5'KaB. 
B TO lite BpeMH H3 cxeMhl paCIIa'Aa HCKJIIOqeH 1-nepexo,zt 2IO 1rnB, IIOCKOJ11,KY 
Ha6Jm,n;aeMHff B ceqeHHJIX 1898 H /977 K8B ynmpeHiui:fi mm o6yMOBJI8H 06-
paTHHM paccemmeM, qTo HarJiff,l);llO IlpO,It8MOHCTPllJ)OB8.Jlli OIIllTH C pacllOJIOlKe
HHeM .n;eTeKTOpoB no.n; yr.JIOM 90° H rso0• 

Onpe.n;eJieHHe 8Hepl'IDI paCIIa'Aa ~ 158Tb OCYlll8CTBlIRJIOCL M8TO,Il;OM 
KXJt-coBIIa'Aemttt R3 H3Mepemm OTHOCHTeJII,HHX BepoHTHOCTett 8.JieKTpoHHOrO 
saxEaTa PK .It,lIII HaH6o.Jiee HHT8HCHBHO 88C8.JIH8MHX B 8TOM pB.CIIa'Ae ypoB1Iett 
1023,7 H 1041,6 K8B 158ad. 0TCYTCTBH8 Ilp.!lMHX nepexo.n;oB H~ OCHOBHOe 
COCTO.mme C 8TRX ypoBlieff He Il03BOJIJieT Henocpe,n;CTB8HHO onpe.n;eJIHTL Be
JIH'tfflHH PK qepes OTHomeHHe ll3MepsreMHX B 8KCil8pm.!8HTe RHT8HCHBHOCT8ff 
cqeTa COBITa.n;emrlt B mmax, COOTBeTCTBynnRX KX-~aM (CKX,J),ll raMMa
mnta B O.n;HHO"IHOM CIIeKTpe (s1), IlOCKOJIJ,KY B BHpB.JKemm .It,lIII cKX,'i IIOJIB
JIHeTCH .n;o6amta., o6yMOBJieHHast KOHBepCRett nepexo.n;a 79,5 K3B. loolKHO, 

~~ = PK(~02))-P,,Jl041) = V f( C,<X,9+J - CKX,3G~ /(CKX,94~ , 
0,ItHaKO, IIOKa38TL, qTQ BWIOJIHHSTCH COOTHOWSHHe . ~ 

PK P"~iQ(-'i) t~ Sw, Ss,~ )/ \- Sw, ·1 
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r.n;e f - KOaj$ru,liCHT, yqli'IUBaI<Jlllill cyw,mporomrn Ka.CKa,n;HHX II3JIY'l8Imfi U 

uenocpe.n;CTBSHHO saBHCJlllllni OT reoMeTpH'IeCroDC YCJIOilllil 8KCIIepnMeHT3 • 
.ll:eTa.n,Hoe onpe.n;e.1Ie1me 3Toro Roaj$nl;ReuTa, Bllliml!lero Ha KOHeqH!ill pe-
8j'J11,TaT, OUJIO npOBe,neHO BIIepBUe B HaIIIIDC llCCJie,noBrulIDlX l'l ,n;a.JIO BeJUI'lli
HY r = 0,93±0,02, c yqeTOM ROTOpOil n~eHO 3HaqeHHe 

APK/PK = 0,0155±0,030. 

OTCiqIJ;a, HCXONI 11'3 38BllCHMOCTH APK/PK OT 8H8pl'WI pacna.n;a, Me
lJY6T 

QEC = 1218 +I5 KaB -II. ' 

aa@BlllM TeM caMliM CYllleCTBOBaHRe K-saxBaTa Ha ypoBeHL 1187,l KsB 
158ad (.It,JIR: CYlll8CTBOBa~ 3TOro nponecca He06XO.n;HMO ~ ~ 1237,4 KBB). 

Ilp.!lMUM .n;oKasaTeJIJ,CTBOM CYlllSCTBOBaim.ff YJILTpaHH3K03HepreTH'l:8CKOil 
B8TBH K-3axBaTa B pacna.zte 158Tb 6ylJYT CJ!YlKllTL coBIIa.n;eHHH KX-~eff C 
JlI87,l K8B. MsMepeHIDI IIpoBO.n;HJIHCL B TOff ~e reOMSTprn!, qTo ll ll3Mepe
lll!SI 6. p K/P R' HO nepe.n; HPGe-.n;eTeRTOpoM" IIOMOlllMCH qiwILTp RS qiom,r Al 

+ Cu + Cd + Ta + Cd + Cu + Al TOJllltllHOll rv l MM KaJK.n;ui!. lm.Jll,Tp Ha.n;eJKHO 
8antmJla.JI 1-.n;eTOKTOP OT IIOIIa'AaIDIH B Hero R3JJY1'leHRH 79' 5 K3B, CIIOCOOHO
ro nyTeM HMOlKeHRH Ha 1-JJY'fJtI II07 K3B HMHTlq>OBaTL HCTmIHlle COBII8'A8HllH 
JII87-KX. 

B pesym,TaTe npoBe.n;emrux usMepeHHff 6wm n~eHu cneKTPH, IIpR

Be.n;emrue Ha pl!C.5, R3 KOTOpHX BH.n;HO, qTO K8K B "ImKOBOM II87,l miB" 

50 

25 

25 

i 25 

i 
25 

20 

0 

-20 

512 

l .. 

! 

~ l 

. 
d I 

r 

ID24 

'. 

I 

" 

I 

J 

I 

1 

5 

1536 20,19 

H(},fEP KAHAJlA 

PHc. 5 • A{mapa.Typirne cneKTpH OOBIIa,ItBHlrll 
KX-JIY'leil c Jll87,l KBB. 

9 

OKHe (l), TaK ll B "q>OHOBHX" 
oru1ax ( 2 - q>OH Me:ea, 3 -
ipoH cnpana oT mma} Ha6m:uta
eTcH IIpaRTIIqecKll O.n;HliaKOBaJI 
RHT8HCRBliOCTL KX-JIY'leff, Tor
.n;a KaK RHTeHCHBHOOTh CJIYlUlfl
HllX coBITa.n;eHHff (4) sHatnrreJII,
HO Memwe • B IIOJIY'l8HHOM pe
sy.JILTRpYDJleM cneKTpe (5) HST 
HHKaruIX cmmeTeJII,OTB CY1118CT
BOBaHWI coima.n;emrff 1II87,l-
KX. JJ:effCTBHT8J11,HO, 

CKX 11I87 = (-18±IO)•l0-6, 
3II87 

C79 1II87 = (3±3)•10-6 • 

sns7 
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IloCJie~ pesy.m;TaT cmmeTeJll,CTBy-eT 06 OTCYTCTBIDI saMeTHOff CRC

TeMaT1!1leCKOff onm6KH B HamHX HSMepeHKSDC. 
C llOMOl!tL!l o6paTHOff COpTRpOBKll c llOKa.HaJil,liHM yqeTOM 4()HOBHX n 

c.nyqa!ma COBll8,IteH:d 61lJI nocrrpoeH yqacTOK 1-cneKTpa B ,Il;lI8II830He IIOOt 
1300 KBB - plIC. 6, ll:3 KOTOporo IIOJIYtieHa onemta BepxHett rpaHmJ.ll BOSMOllt

HOrO K-saxBB.Ta 

PK(ll87) 6 < 25•1Ci 
PK(I023) 

Ha 90% ypome ,ItOCTOBepHOCTll. 

105 

1107.1 
1187.1 

'IL--------7 
! 

1107., 1197.1 
@ 

~ ' 
" - 2 

. I . . 
~~ 

oWL..._ _ __.. __ ...__ _ _.__~-~ 
3too 

211JO 

Pl!:c.6 

:IXll 3200 

BOOP IWWl1 

YttaCTOK (II00-1300 KBB) pe
syJII,THJ>YDll8rO 1-cneKTpl COB
mmem C KX-JIY1l8MR Gd. 

Ha OCHOB8 8'nIX RCCJI8,It0Ba
HIU! 6HJI BnepBHe C,IteJiaH BUBO.It 06 
OTCyTCTBRH y.m,TprumSK08H8pI'8TH
qeCKOrO K-aJieKTpoHHorO 38XB8Ta 
H8 ypoBeHL 1187,l KBB I5BGd R 

6ecne~neKTRBHOCTR zsyqeHRH pac
na.1ta 58Tb .ItJllI yTO'lll8mUI MaCCH 
8Jl8KTp0HHOro HeffTpm!O. 

B TpeTLeff rJiaBe o6c~cn 
nepCII8KTRBl,I HCllOJll,SOB8HWI nponec
ca 9JI8KTp0HROro 38XBB.Ta/llf H3-
M6p8HRII MaCCH H8ftTplIHO • 

CoBpeMemrae ,ItOCTmt8HM B· 
06.nacTR OIIpe,It8JI8HHfi MaCCH ~en
TpmIO aHaJmSHpyt7l'Cfi Ha OCHOBe 
COBOKYllHOCTR HBBeCTHHX K HaCTM
~eMY BpeMeHH TeOpeT.lltlCCKlDC H 
8KCII8pm.!CHT8JILHHX pe.spa60TOK. 
IlpH BTOM pe.cCMOTpeHH BOSMOJIWOC

TH pemeHHH BTOff 38,It8'lR IIplI HsyqeHHH rumeMaTHKH 8JICKTp0HHOro S8XB8Ta 
(7Be), nponecca HCIIyCKaHM KB8HTa J3HYTpeHHero TOp,!OSHOrO RSJIY'l8HM, 
9JI8RTp0HHOro 38XBaT8 MOHOBHepreTK'!CCKHX aJieRTpoHOB, nOJiyqeHH!lX 'c IIO
MOntLID YCKOpRTeJILHOfi Tpy6llli, a Ta!OK8 nyT8M onpe,IteJieHM BeposrrHOCTH 
MeKTpoHHoro saxBaTa c ~8JII.IMll BHeprIDJMR pacmma (Q - t. 1 ). 

IloCJie,ItH:d M8TO.It npe,ItcTaBJIHeTCfi 6oJiee nepcneKTRBHHM,OC068HHO B 
CJiyq8SiX, KOr,Ita m.,c.! ~ Eyi, ~(0-E.:.). CJie,ItOBaT8JILHO, llORCK pa,ItHOlfYKJilI
,ItOB C M8Jil:lMR sHaqeHRmm (Q - E1)MOEeT ,It8TL qyBCTBl!'.TeJILHHff M8TO.It Rsy

qeHM Ma.OCH HeffTpmiO • 
.AltaJIHS pesyJILT8TOB, ,ItOCTHI'HyT!lX B H8CTOSllll88 BpeMSI llplI RsyqeHIDI 

OllT.HMaJILHllX ~TOB ,ItJ11I 8'nIX RCCJI8,ItOB8HRff C npocTeftrnett CX8MOft 

lO 

pacIIa.Ita .C 163Ho, 193i>t) , noKaslrn8eT, qTo oHR YCTYJI8Xl'l' oneHRe, llOJIY'l8H
Hofi MS! MaCCH aHTHHeftTpmiO llpK nsyqeHKK qJOJ)MH 6eTa-CII8KTpa TplITM 
mj1 < 45 sB Cs.Boria et al. Phys.Lett., I59B (1985) 217). 

,UeTaJILHO npoaRaJIHSHpOBaml llKCII8PKMeHT!l c 158irb, B pacna,ne KO
Toporo PaJ188 6llJia 06Hapy:g8Ha YJILTpaHKSROSHepreTl{lleCKrut BeTBL K-sWCBa
Ta C SHeprxeft pacrra.zta Q = 156±17.aB, qTo MOrJio ll03BOJIRTL llOJIY'D!TL 
oneHKY MaCCH HeftTpHHO Ha YPOBHe ""25 sB (R.s.Raghavan. Phys.Rev. 
Lett., 51 (1983) 975). 0,ItHaKo, RaK 6WIO llORaSaHO HaMH / 4-67, llTOT Bl,1-

BO,It onm6oqeH. K TaKOMY lite pesyJILTary llpHIIIJIH H aBTOPH e~e 6 pa60T, 
ony6JIRKoBaHHWC B 1985 r. 

Ilpe,It1IOllteHo npoBeCTR IIOKCR pa,ItHOHYl(JIB.I(OB, B pacna,ne KOTOPllX B03-
M0llt8H K-sJieKTpomran 3ax:BaT Ha B036YJUt8HH08 COCTOHHHe ,ItoqepHero JUij)a 
~ c MaJINMH sHaqeHMMK QK = Q - ~ - c K. Hcxo,ItH HS KMOJJ!llHXM Ha ce
ro,nwnmmft AeHI> ,ItaHIWX -Bll6op pa,ItHOHyKJIR,I(OB OK88aJICfi orpaHKqeHHHM 
(Ta6JI.2) / 4 , 7/. 

'.ta6Jmua 2. CBe,IteHKn O p8,ItROHy'KJIR,I(ax, B pacna,ne KOTOJ>WC MOX8T 
Ha6JDQnaTLCfi YJILTpaHK8RO:JHepreTJiqecKRft K-SJI8KTpomraft 
38XB8T 

Wapnro-77 Wapotn--83 

IIYKJllUI ~1/2 £1,,nl JC", Q,DB 
atB 

Q;:;-ti., Q,nB Qi"ih-rt• I1 -Ir , 1,,, 
12~ 2,4,C5) .. 36,0 375,0 453(21) ~(21) 448(19) 37(19) ot-0,1 0,4 0,3 

159n 1,0(,0) .. ,0.2 11117,1 1216,0(11) •1(2) 1221,9(16) -15,4(16) 3-::..2• 3,8 ,., 
,.,,Lia 499(5) .. 61,3 636,0 675,1(27) .Z(J) e,a,,C19) •5C2) 7/at-,//2· 1,7 0,75 
1?4I.a 3,31(5) JI 61,3 1311,3 1371,5(27) -1,1(27) 137',0(18) -3,6(11) 1=-2- 6 0,04 
1111pt 10,2(3) .. 76,1 471,3 535(9) -19(9) 518(9) -36(9) o'!:-1• 13,7 1,9 
241ca 32,1(2) _. 125,c 636,9 764(6) 2(6) 7'5(6) 3(6) 112~,a- 44 • 

JlmI npoBe,IteHHH 8KCIIepKM8HTOB no llOKCKY YJILTpaHR3KOSHepreTK'!8CKO
ro K-SJI8KT£0HHOro 38XB8Ta B pacna,ne ,mep npe,It1IOXeHl,I pa,ItHOHYKJIB,IJ;ll 
174Lu R 24 Cm (pnc. 7). HcKOMl:l8 BeTBR K-38XB8Ta MS! mcc Ha l)l!Cymte OT
Me~eHl,I ropKSOHTaJILHHMK cTpeJIKaMII, 

B npxnoxemm paccMOTpeHl,I BOllpOCH, CBRSamw:e C COS,ItamteM aTJiaca / 
cneKTpoB HBJIY'!emtlt pa,ItHoaKTHB.Hl:lX HYl(JIB.I(OB, HsMepeHHWC c noMOIIILD mm/8 • 

All8JIK~ armaparypHWC 8\MleKTOB, HCK8llt8D1IIHX 4JOPMY peI'HCTpHpYeMOro 
cneKTpa, R pasJIHlIHHe qiopMII npe,ItCTaBJI8HRfi pesy.m,TaTOB HSMepeHRH llORa-
3aHH Ha llpl!Mepe cneKTPOB 158Tb H 174Lu, B pacna,ne KOTOp!:lX npe,ItnOJiara
JIOCL llpOBO,Il;lITL llOKCK YJILTpaHKsKOSHepre~eCJtKX BeTBeft K-sax:eaTa. 

B 38KJil)qeHRR JII)HBO,ItfiTCfi OCHOBHH8 pesy.m,TaTll, IIO~emwe B ,ItRC
cepTanmt. 
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PHc.7. CxeMH pacn:a,noB 1741u H. 241cm. 

l • .lWI npoBe.nemm pasmttllIII.X aMJIJmTY,IUIO-BpeMeHH!lX HSMepeHHff HS
JIY'l8mtll pa,ItHOHYl(Jllf.ll;OB COS,llSHa CHCTeMa TP9XM8PH0ro aJiamtsa, OCHOBY KO
TOpoit COCTaBJU!llT rrnn:, 6~0KH H MHKpoSBM B CTSH'ASpTe KAMAI{, a TalO!te co
OTB9TOTBYJ>IIl89 nporpaMMHoe o6eoneqeHHe. 

2. Paspa60TaHS MeTO~ H,IteHTHqiHKSinm oneKTpa a~eKTpoHOB OT 
cn~KTpa raMMa-KBaHTOB no BpeMeHHHM xapaKTepHCTHKaM HMtlYJII,COB OT Ma
HaPH!lX HPGe-,lleTeKTOPOB. 

. 3. IlpoBe,lleH!l nperasHOHH!le H3Mepemm O'AHHO'IHHX cneKTPOB H cneK
TPOB 11t-coBn:a.neHHff l 8Tb, Ha OCHOBe KOTOpllX cymeCTBeHHO YTOqHeH!l 
3Haqemm :meormt H HHT8HCHBHOCTeff 1-nepeXO,llOB H cxeMa pacn:a.na ' 
158Tb - l58Gd H 158Tb - l58Dy • · 

4. IlyTeM HSMeperuur OTHOCHTeJILHllX Bepo.!ITHOCTeit K-a~eKTPOHHOro sa
XBaTa Ha :YI>OBHH 1023,7 H 1041,6 K3B 158od onpe,ne~eHa pasHOCTL MaCC 
158Tb - 158od Q = 1218+}~ KaB. 

5. Ms H3MepeHHH KX}t-coBn:a.nemtll B pacn:a.ne 158Tb ycTaHOM8HO OT
CYTCTBHe Y~LTPalm8K03HepreTHq8CKOtt B8TBH K-saxBaTa Ha ypOBSHL 
II87 ,I KaB c158od) H orrpe,n;MeHa Bepxrum rpam~a BOSMOJKHoro K-saxBaTa 
(<2,5-l□-5 PK1023 npH 90% ypoBHe ,llOCTOBepHOCTH). 
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6. Ha OCHOBe aHamtsa no~emwx MHH!lX C,lleRaH BllBO,ll O 6ecnep
cneKTHBHOCTH HsyqeHHH pacn:a.na 158Tb c neRLD yToqnemm MaCCll a~eKTPOH
HOro HeilTpllHO. 

7. PacCMOTP9Hll nepcneKTHBll HCnOJII,30BaHHH npotiecca a~eKTpOHHOro 
3SXBaTa ,ItJIJI onpe.neReHM Maccu HeffTpHHO. ITpe~ollteHO npoBeCTH noHCK 
Y~LTpaHHSK03HepreT:a:qecKoro K-aReKTpOHHOro 3axBaTa B pacn:a.ne 1741u H 
241 . 

Cm. 
8. Cos.nan aTRac 259 armapaTypH!lX cneKTpoB H3JIY'leHHit .ItJIJI 126 pa

'AHOizyKJllf,l{OB, H3Mepe:mrux C noMOll!LD mu:(. CHcTeMaTH3HPOBaHH!le .naHHUe 
BruKlill npH IIRSIIHPOBamm HOB!lX 3KCnepHM8HTOB, B qacTHOCTH, ,ItJIJI HCMe
,llOBal!HJI CBOilCTB (aHTH)HettTpHHO B rrpo~eccax 6eTa-pacn:a.na. 
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