
IO.II.raHrpcKHH, B.E.)K~Ko, A.<l>.HoBropo,uoB, 
A.II. ToHtieB 

lf30MEPHbIE MlfllIEHU BbICOKOro 

OEOr AIUEHIDI )lJUI .H)lEPHbIX PEAKUHH 

HanpasneHo B )l(ypHan «Pa.1ut0xHMH51» 

P6-97-351 



fattrpCKHH IO.IT. u Jlp. P6-97-351 
l130MepHbie Mttllleirn BbICOKOro 06ora1IIeHIUI wrn MepHblX peaKUHH 

IlpeJlJ]araeTCSI cnoco6 norryqeHHSI · MttllleHeH BbICOKOfO o6orameHHSI ll3 S!Jlep 
B H30MepHOM COCTOSIHHH C 60JiblllliM cnHHOM. Ilptt 3TOM B MHllleHH OTCYfCTBYIOT 
S!)lpa :noro H30TOna B OCHOBHOM COCTOS!Hllll H3-3a HX Marroro BpeMeHH )Kll3Hll. 
OnttCbIBaeTCSI pearrmaullSI 3TOro cnoco6a Ha npttMepe BbICOKOCnttHOBblX H30MepoB 

lOSmAg (l1t=6+, T
112

=418 rr) tt 166mHo (I1t=T, T
112

= 1200 rr). 

Pa6orn Bhmorrttetta B Jla6opaTOptttt MepttbIX peaKuttfi HM.f.H.<l>rrepoaa OlliIH. 

Openp11HT 06t.e1111HeHHOro IIHCTll'fYTa ll/lepHblX IICCJle/lOBallllii . .ll,y611a, 1997 

Ilepeao)l aaTOpoB 

Gangrsky Yu.P. et al. P6-97-351 
Isomeric Targets of High Enrichment for the Nuclear Reactions 

It is proposed the method of production of the high enrichment targets containing 
the high spin isomeric nuclei. The nuclei of this isotope in the ground state are 
absent since their half-lives are short. The realization of this method fox the high 

spin isomers lOSmAg (I1t=6+, T
112 

=418 y) and 166mHo (I1t=T, T
112 

= 1200 y) 

is described. 

The investigation has been performed at the Flerov Laboratory of Nuclear 
Reactions, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna, I 997 



BBE.D:EHHE 
R;a;epHhle peaKIJ;IIII JIBJIJUOTCJI O)J;HIIM lll3 OCHOBHhIX UCTOTIHUKOB CBP)J;<'

HIIII O CTpyKType JI;a;pa II xapaKTepe Bl3aUMO)];CMCTmiii Me2K;a;y BXO)J;lUlllI:VllI 

B ero COCTaB HYKITOHaMII. B aTIIX peaKIJ;IIJI~ ;lCIIOIThl3}'eTClI llllipOKIIIi Hafiop 

6oM6ap;a;npyroru;nx TJaCTiiu; ~ OT 0neMeHTapHhIX TiaCTIIIJ; ( qJOTOH, ;)IT(!KTJ>OII) 

;a;o cno2KHhIX JI;a;ep. B rrocne;a;Hne ro)];hI K HIIM ;a;o6annnnch n pamrnaKTIIBHhH' 

JI;a;pa, ne2Karu;ne Harpam1u;e HYKITOHHOM CTa6nnhHOCTII n UMCIOIIIIH' HW1KYIO 

0Heprmo cnJinn rrocnc;a;Hero rrpoToHa 1rnu HCHTp<>Ha ( Mcm·e 1 M:,13). llc-<":.r<'

l(OBaHIIJI pcaKIJ;UII C TUKIIMII JI;a;paMII IIOl3BOITlIIOT B PlliJ:C' c:.rrmen BhllIBIITh 

HOBhie oco6eHHOCTH JIµepHOII CTPYKTYPhI. HarrpuMep. n peaKUIIlIX, BhI:-JhI-

. nacMhIX 11 Li, 6hrno o6Hapy2KCHO He06hPIHO lllIIIJOKOC pa;i:ua:.rhHO(' j>ilCII\H'

lf'.l('HUe nciiTpOHOB B ;)TOM JI)];l)(' (nciiTpOHHOC' ra:10). EcTh yKa:-iamrn. TITO 

TUKIIf' HC06hPIHhIC pacnpcncrrcHUlI npoTOHOB mm HCiiT\HlHOB <"Ylll<'CTB_'l'IOT 

n pan<' npyrnx HJJ;cp [l]. · 
HcnoJih:10BilHIIe TaKIIX HCOfihPIHhIX fill']> H<' TO:IhKO B KilTl('("Til<', 60::11-

6apnupy10mux TmCTIIII. HO II MIIlllCHl'ii, (JTl('BlUH!>. <')"lll<'<"TBPHHO paclllIIJ>IIT 

BO:-JM02KHOCTII IICClIC'lOBitHlllI IIX <'TJ>YKTYJ>hl. 0;:i;mtKO K :VIlllll<'Hf!::11 

IIP<'l'hlIBITf!K>TClI 6orree )KC'CTKIIe TJH'fionamrn n OTHOllll'HllII IIX B\H'l\H'H ;Kn:)

HII (n:-irOTOil:I('HIIC :VllilllCHl'ii TJ>PfiyeT. KaK npamr:.ro. :-JHilTIIIT('~hHO 60:.r1,

lll('[() Ilj><':\H'HII. T[P:VI rro:.ry'H'HII<' nyTIKOB )TKOJH'HHhIX ffl<']>). :3TO II<:K:IKl'Ia<'T 

IIC'IIO:Ih:-JOBaHII<' n KaT!('('Til(' :VHilllPH<'II OT:\H"I<'HHhIX Bhllll<' KOJ>OTKO.iKIIB_'l'illIIX 

ffl<']l C: HPOfihP!Hhilll pacnp<'ll'lll'Hil<':VI H.YK:IOH<)B. 

IIHTPj><'('HhI:-.1 II II<'\l<"II('KTIIBHhl:vl Harrpan:.rPHII<':\I f!B:Ill<'T<"f! 11<:IIO:.rh:)()na

lIIII' :\IIIW<'H<'ii II') f!l<']l. naXOlf!illIIX<:f! B II:-JO:\l<'J>HO:\I ('()('TOf!HI!II (' fio:.rhllllI::11 

:)Ha'l<'Hll<':\I ('Til!Ha. C'Tj>~"KT)"j>il ;)TUX Il')O:\l<'J>OB <Tlll<'('TB<'HHO B:Illll<'T KaK 

Ha :\l<'Xamr:n1 JH'aKUJiii. TaK II Ha cnoiicTna 06pa:1yK>WIIX<"f! B HUX ffl('j>. lfr
:Ihlll j>ffl IlbH'OKO<:IIIIHOBbIX II:-JO:\H'JH>B II:\l<'<'T fiO:IblllIIC' BJH':\I<'Hil :iKH:-JHII, H 

;)TO 110:-JBO:If!<'T HaKOIIIITb IIX B KO:IIPl<'('TBax. lO<'TaTOTIHh!X l:Ill npuroTO

Il:I('HlllI :\l!Illl<'Il<'ii. IIpn:1H']lO:\I TaKoro n:-io:1H'J>a s:rn:.rHeT<:lI t7Hrn Hf c /" = i 6+ 

II T1;, = 31 ro;:i;. Ha KOTO]>O:\I IIJ>OBO;llIT<:lI m:c::.re;i;onamrn s:r;i;cpHhlX pcaKu;nii 

<' WIIJ><>Km1 nafiopo:v1 fio:vrfiap;:i;npymwnx TJaCTIIU [2 5]. 13 ncc:rrc;i:onannHx 

;)Tl!X JH'clKUIIII I!('IIO:Ib:-JOBa:.rac:h MillllCHb 178m fl j TO:IllllIHOH B ;i:orru MIIKpo

rpa:vnra Ha 1 01'. 

IIo;:i;ofiHbH' l!C(':Il'lOBaHUlI OC:IO.iKHf!KJTCf! TCM, TJTO. B MIIlllCHII. 06hlTIHO 

II]lil<"YT<"Til)"('T :-JHaTIIIT<':IhHOC Ko:IIPICCTBO s:r;i:cp HC B ll:-JOMCpHOM, a B OCHO

BHO:\I ('OC"TOf!HIIII. KOTOJ>hle o6pa:-iyKJTClI rrpn IIO:IY'ICHlllI H[JOMepa. KaK 

rrpann:.ro. IIX :-inaTil!TC;JhHO 60JihlllC,, TJCM ll;J;ep B II:JOMepHOM COCTOJll!'.HlI (Ha

rrpmrep. n c;rym1e yKa:-iannoro Bhill.I<' n:-ioMepa 178m Hf n_x 6orrhllle B 20 pan). 

IIpncyT("TBII(' ;)TUX llµep, ('CTC'CTBC'HHO, :JaTpy)];HlICT IIHTeprrpeTaIIUIO no-



ITJ'ICHHhlX pe3JIThTaTon, a B pJIµ;e CITJ'Iaen HCKITIO'IaeT B03M~2KHOCTII IIC

c;ICµ;onaHIIII peµ;KIIX pcaKii;IIii Ha JIµ;pax-II30Mepax. 

B rrpegcTanITeHHOII pa6oTe orrIIchlnaeTc.i:r cnoco6 noITy'Iemrn MIIIIIeHe11 

II;) ·anep. BhICOKOCIIIIHOBhIX II30Mepon, B KOTOphlX rrpaKTII'ICCKII IlOITHOCThIO 

OTCJTCTBJIOT 3TII )KC JIµ;pa B OCHOBHOM COCTOJIHIIII, a TaK2KC peamman1rn 

aToro crroco6a Ha pJIµ;e rrpIIMepon. 

1. BhICOKOCIIMHOBhIE M30MEPhl B P A,[(MOAKTMB
HhIX · .ff,[(P AX 
Ilpeµ;ITmKCHHhIH crroco6 OCHOBaH Ha IIOITJ'ICHHII /J;OITr02KIIBYIIJ;IIX BhICO

KOCIIIIHOilhIX H30Mepon B paµ;noaKTIIBHhIX JIµ;pax co cpaBHHTCIThHO KOpOT

KIIMII rrepIIogaMII · rroITypacrraµ;a ( no KpaiiHeii Mepe n coTHII ThICJI'I pa3 

Kopo'Ie, 'ICM y II30Mepon). IlpII TaKoi'r 6oIThIIIoii pa3HHIJ;e nepnoµ;on rro

Jiypacrraµ;a 'Iepc3 · orrpeµ;eITCHHOC BpeMJI nee JIµ;pa B OCHOBHOM COCTOJIHIIII 

pacrraµ;yTcJI, II o6pa3CIJ; 6yµ;eT coµ;ep2KaTh ITIIlllh JIµ;pa B II30MCpHOM COCTO

lIHIUI. IIocITe XIIMU'ICCKOII O'IUCTKII OT µ;pyrux 3ITCMCHTOB, o6pa3JIOI.I.1IIXCJI 

n JJ<'aKIJ;IIII' IIJIII IiocITe ,8-pacnaµ;a OCHOBHOro COCTOJIHHJI, II OT/];CITCHIIJI Ha 

Macc·-cerrapaTope µ;pyrnx II30TOIIOB 3Toro )KC 3ITCMCHTa M02KHO IIOITJ'IIITh 

o6pa3CIJ;, coµ;ep2kall.lIIII TOIThKO JIµ;pa II30Mepa. 

B T'a6JI.l rrep_P'IIICITCHhl xapaKTCpHCTIIKII paµ;noaKTIIBHhIX JIµ;ep, y KOTO

'PhIX rrcpnog IIOJiypacrraµ;a BhICOKOCIIIIHOBOro II30Mepa MHoro 60JihllIC, 'ICM 

µ;;rn OCHOBHoro COCTOJIHIIJI, a TaK2KC IIX CIICKTpOCKOIIII'ICCKIIe xapaKTCpII

CTIIKII (aHeprirn ypoBHJI E, CIIIIH 11 'ICTHOCTh l") [6] II IIHTCHCIIBHOCTh /3-
u 1'-II3JIJ'ICHHJI. BII/];HO, 'ITO BO DCCX CITJ'IaHX IICpIIO/]; ITOJiypacrraga Jl/l;Cp B 

OCHOBHOM COCTOJIHIIII /];OCTaTO'IHO Man, II OHII IIOITHOCThIO pacrragyTCJI 'IC

pc::3 KOpOTKOC npeMJI (3a HeCKOIThKO µ;Heii). B TO )KC npeMJI O'ICHh 60IThllIIIC 

rrepIIO/];hl rroITypacrrana II30Mepon ( 60ITee 10 JieT) Il03BOJIJIIOT HaKOIIIITh IIX 

n )l;OCTaTO'IHhIX /];JIJI IICCITC)l;OBaHIIH KOITII'ICCTBax rrpn /];ITIITCJihHOM o6JIJ'IC-

• HIIII.' 

B Ta6IT.2 rrpnneµ;eHhI peaKIJ;lHI IIOITJ'ICHIIJI yKa3aHHhIX II30Mepon II IIX 

. CC'IeHirn. ,UJIJI IIOCITC/];HIIX IICIIOITh30BaITIICh m160 II3BCCTHhie CC'ICHHJI (AJIJI 

ncex peaKIJ;nii c HCIITpoHaMII [7]), ITn60 ce'IeHIIJI 06pa3onaHIIJI JI)l;ep n ocHo

BHOM COCTOJIHIIII [8] II II30MepHhIC OTHOllICHirn, pacc'JIITaHHhIC no MCTOJ:IY, 

OIIIICaHHOMY B pa6oTe [9]. ,UITJI 60JihllIHHCTBa II30Mepon 3TII CC'ICHIIJI )];0-

CTaTO'IHO BhlCOKII, KaK B peaKIJ;II.llX C HeiiTpOHal\UI, TaK II C 3apJI2KCHHhIMII 

'IaCTUIJ;aMn II 1"-KBaH'J'aMn. Oco6eHHO rrepcrreKTIIBHhI peaKIJ;IIII c HCIITpo

HaMn, T.K. II3-3a IIX 60JihllIOro rrpo6era M02KHO IICIIOITh30BaTh 3Ha'IIITCITh

Hhle Macchl o6ITy'rneMoro MaTepnaITa. Ilpu nece o6pa3IJ;a B HCCKOIThKO rpm,r

MOB II q>ITIOeHce TCU,ITOBhlX HCHTpOHOB ~ 1020 1/cM2 ' KOTOphlH MO)KHO IIOITy

'IIITh B pe3yIThTaTe HC/];CIThHoro 06ITy'IeHIIJI Ha BhlCOKOIIOTO'IHOM peaKTOpe. 
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TABJIMI.J;A 1 

CIIEKTPOCKOIIM1IECKME XAP AKTEPMCTMKM .ff,[(EP 
C BbICOKOCIIMHOBbIMM ,[(OJirO)KMBYrn;MMM 

M30MEPHhIMM COCTO.ffHM.ffMM 

R;a;po E, pr T112 Ya, Y~, 
KaB BK/Mr BK/Mr 

10B9Ag 0 1+ \ 142,2 C 

1osmAg 109,5 5+ 418 IT 1,3 -106 

1219sn 0 3/2+ 27,1 'I 

121mSn 6,3 11/T 55 JI 2,9•106 2,9 -106 

I669Ho 0 o- 26,8 'I 

166mHo 5,0 7- 1200 IT 7,3-104 2,9 -105 

1Bo9Ta 0 1+ 8,1 'I 

1BomTa* 73,3 9- > 1,2 -1013 IT < 8,9- 10-6 < 8,9 · 10-6 

1s69Re 0 1- 90,6 'I 

186mRe 150 3+ 2. l()5 JI 5,2 -102 

1929 Ir 0 4- 74,2 'I 

192mJr 161 9+ 241 rr 4,2 -10" 

24z9Am 0 1- 16,01 'I 

242mAm 48,6 5- 152 JI 5,3-105 

•J,faoMep IBOmTa co11;ep2KIITCJI n rrpnpo;a;HoM o6pa3IJ;e TaHTa:rna n Ko::rn

'IeCTne 0,012% nm1 4, 04. 1015 Jin;ep n 1 Mr Ta. 
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TABJIMI.J;A 2 

PEAKI.J;MJI· IlOJIYqEHMJI, 
BbICOKOCIIMHOBbIX· M30MEPOB 

I-fooMep PeaKI(II.H E CJ, 

6 

wsmA_q w1 A_q(n,,) Tcrrn. 1,1 
108 Pd(p, n) · 12 MaB 0,35 

1"21111511 120Sn(n, 1 ) Terrn. 0,001 · 

msn(,.n) 15 MaB 0,26 

'. 
Hm,,,Ho 16"Ho(n. 1 ) TCIIlI. 3,5 

16fi£r(n.p) 14.7 :\faB 0,002 

l80111Ta l80HJ(d.2n) 14 :\faB 0,15 

186mfl(' 18:i fl<'( II. "tl TC'II:I. 0,3. 

IX(iW(d. 211) 14 I\foB 0.20 

l\l"lmJr 1\11 Jr(11.,) TC'rr;I. 0.1-! 

l!l"l(h( d. 211) 14 :\foB (1.10 

"2.J"lmAlll "lllAm(n. 1 ) T<'II:I. 50 

, 4,I'11(d.211) 14 :\foll 0...10 
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MO)KH_D HaKOIIIITh IlCCOBhlC KOlIII'lCCTila .H)lep-II30Mepon B HCCKOllhKO MII:r-

lIIIrpai:lM.. ' 

.B peaKn;II.Hx C 3ap.H2KCHHhIMII 'lacTnn;a:Mu II3-3a IIX MCHhlllCfO rrpo6cra 

IIcrrorrhtJJIOTC.H o6pann;hl MeHhllleH Macchl. IIoaToMy BhIXO)l lI)lCJ> ·II30Mcpon 

6y)leT COOTilCTCTilCHHO MCHhlllC. 0)lHaKo Il 3TIIX peaxrurnx .H)lpa U30MCJJhI 

II .H)lpa MIIlllCHII OTHOC.HTC.H K pa3HhlM arreMeHTaM, If II03TOMY OH!l MOfJT .' 

fihlTh Bhl)lClICHhI lIIIlllh XIIl\HI'lCCKIIMII MCTO)laMII 6c3 lICIIOllh30llaHII!I Mace 

cerrapaTopa. 

TaKIIM O 6pa30M MO)KHO IIOlIJ'llITh IlCCOilhIC KOlIII'lCCTilil !I)lCJ) ., nnoMcpon 

rrpaKTII'lecKII 6en rrpuMeccii: .H)lcp n ocHOBHOM c:ocTOlIHIIII. Ifo rron:y:,reHHoro: 

TaKII~ crroco6oM o6pann;a rrpuroTonrr.HeTc.H MiilllCHh, xapaKf<•pi;c:TIIKII
0

°Kb- · 
Topoii: (pa3MCphl, TOllll(IIHa, IIO)llIO)K~a) orrpC/J:ClI.lIIOTC!I y/rronIIaMir. ncc;w
)lyeMOII .Hp;epHoii: pcaKn;rrn. 

2. IIO'.JJYqEHME M30MEPOB: 108mAg M 166mHo 
OmrcaHHhrii: CIIOCO 6 6hrn IICIIOllh30llaH )lll!I IIOITJ'I<'HII!I IlhICOKOCIUIHO

IlhIX unoMepon IOSm Ag (T112 = 418 JI, J1r ~ (i+) n lfi(im Ho (T1;, = 1200 :I. 

J1r = ,-). B 0601IX CITJ'Ia!IX II]llIM('HlIITIICh IIJ>IIIl<')l<'HHhI<' n Ta6:i,2 JH'aKUIIU 

( n, 1 ) Ha Tcrr;ronhIX HciiTpoHax. 06pa:in;u u:-1 XIIMIPI<'CKII 'IIICT<>ro ·<.<'JH' 6pa 

Il('("OM 25 Mr ( concp:arnHIH' IIJ>IIM<'<'Cii < (), 1 % ) . o6oralUPHHOf0 U:-HlTOIIO:\I 

w, Ag ;:i:o 993/i. II <>Kuen ro:rh:\ma ( H o20;i) ncco:11 5 :1rr 06:iy'rn~II<'h n II<>T<>K<' 

Tl~rrjcjm;rx HPiIT]lOH<lll n T("l<'HII<' H!'CKO:IhKIIX ;:i:m•ii. Iloc;rc• o6JI)"H'HI~a' 06-

pa0uhr·Ho DhU<']lMIIna:iII<:h 60;:rpc• onmiro ro)la. a 06pa0UhI Ag ·, 60:r<'<' 3 
.l!'T. TaKa!I Ilhl;::(<'J)MKa 6hrna m•o6xo;:i:1I!\Ia,'IT06hI II]liLKTII'H'CKII IIO:IHOCThKl 

p,H·mt:rnch !I.lJ>a w8 Ag II lfifi Ho n ocHonHo:11 c·ocToHHIIII. a TaK:iK<' anpa, 06-

pa0~"K>lll11<'c:ir n JH'aKUII!IX <' rrpIIM<'c!I:1m n o6pa:Ju;tx (0 . . Va./{, F('.,IOHAg) 
u IIO.l ;:cc•iicTDII!'l\l 6hICT]lhIX m·iiT]lOH<lll (]l<'ilKUIIII (u. 2u) n (u, p) ). 

Iloc;rp TaKoii Ilhl):\('jl)KKII II]lOII:JllO,lil:Iach XII:\UI'Il'CKalI O'IIICTK,i 06pa0n;on 

or rrpo;:c~·Kron pa;:cnoaKTIIDHoro pacrra;i:a yKa:JaHHhIX ir;:ccp. Oco6oc nHri~rn

iinc• ,Y.l<':r!I:roc·h oT.l<':I<'HIIK> Pd II Cd oT 06pa0ua Ag n Er oT 06pa0n;a Ho,· 
T.K. n =lTIIX :):J!':\I('HTaX II:\H)K)TC!I II:JOTOIIhI C TCM )KC MaCCOBhlM 'IIICJIOM, 

'ITO II IlhICOKO!'IIIIHOilhlC' II:JOl\H']lhI ( COOTilCTCTilCHHO C A = 108' II A= 166 ), 

n <>HU HP :1rnn·r 6hITh OT.lC:ICHhl Ha .:1mcc ccnaparopc. 

(hll<'TKil 06pa0Wl .{IJ OT C:I<'.J:Oll I'd II Cd rrpono;i:IIrrach n KBapn;enoii: rro-

1·y;:i:p (' IICIIO:Ih:JOililHIH':11 6n;:u1cTIIiIJ:!ITa BO;:J;hl II peaKTIJ:IlOB KnarrmpIIKaI(IIII 

m• HmKc. •1c:11 x.4. 06:ry'ICHHhIII o6panen; Ag pacTBop.Hrrc.H B a:JOTHOH KII

c·;rore. a tJaTc:11 ocaMna:ic.H n nnne AgCl )l06anrremieM 2N pacTBopa HCl. 
06pa:JyIOlllIIiicir oca;i;oK AgCf- n;eHTJmcpyrnpoBarrc.H, )lBaM)lhI rrpoMhrnarrc.H 

6II;J;IICTII:I:IlITOl\I n pacTBOJ)lilIClI B KOHU:CHpHpoBaHHOM (25%) paCTBOpe aM-

1maKa. Ilocrre :JTOfO aMMIIaK OTrOHHlIC.H IIO)l BaKyyMOM, CO:J)J;aBaeMhIM BO-
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gocTpJHHbIM HaCOCOM B BOAJIHOH 6aHe, a OCTaTOK pacTBOp.lllIC.ll B _KOHUCH: 

TpnpOBaHHOII H N03• TaKaJI orrepau;HJI oca2KgeHIIJI AgCl IIOBTopJinaci, em<' 

gBa2Kgbl. 0KOH"IaTe~I,HO ocagoK AgCl rrpoMbIBanc.ll aueTOHOM u Bhlcyrnu

BancJI rrpu TCMIIepaType 150°C. 

0"IIICTKa o6pa::Jua Ha oT Er rrp0Bogunac1, Ha xpoMaTorpaq>H"IecKoii 

KOlIOHKe go II IIOCJie o6ny"Ieinrn C IICIIOlII,30BaHIIeM O'-OKCIIII306yTupaTa 

aMMOHH.ll. KoHueiITpupOBaHue Ha II nepeBog ero B q>opMy HIITpaTa ocy

mecTBnJincJI TaK2Ke Ha xpoMaTorpaq>II"ICCKOH KOlIOHKe, ::JaIIOlIHCHHOII KaTII

OHIITOM Aminex A - 6. 

Ilocne XUMII"IeCKOH O"IUCTKII o6pa3UOB npoII::JnogIInoch ·1mMepeHIIc nx, 

crreKTpon ,-II3lIJ"ICHIIJI, "IT06bl orrpegeJIIITh KOlIII"ICCTBO Jigep- II30Mcpon 

II cygIITh O HalIII"IIIII pagIIoaKTIIBHbIX rrpnMecei'r B o6pa3uax. ,Un.a 3TIIX 

II3MepeHIIII IIcrroni,;:ionancJI Ge(Li)-geTeKTop 061,eMOM 60 CM:i c pa3pernc

mreM 2,3 KGB Ha ·-y-nnmur 6°Co c GHeprneii 1332 KGB. 8q>q>cKTIIBHocTh 

JJ:CTCKTopa onpegeJIJinaci, . c IlOMOlll,hIO Ha6opa CTaHgapTHhIX HCTO'IHIIKOB 

OCrl'I. 

1foMepeHHble TaKIIM cnoco6oM 1 -cneKTphl o6pa::Juon 108mAgn lfi6111Ho 
npegcTaBnCHhl Ha pnc.l II pnc.2. CneKTp IOSm Ag cocToIIT ncero 

II3 4-x -y-nIIHirii, B TO BpeMJI KaK cneKTp 166m Ha o"IeH1, cnO)KHbIM ( 6onee · 

40 1 -mIHIIII pa3lIII"IHOH IIHTeHCIIBHOCTn). AHamm GTIIX cncKTpon noKa

;:ian, "ITO BCC Ha6mogaeMhIC Il HIIX ,-mIHIIII npnHagnc)KaT IlOlIJ'ICHHhL'.11 

II::JOMepaM, a cogep2KaHne npnMeceir gorrro.lKirnyw,ux pannoaKTIIBHhIX 1mo

TOilOB ( C T1;2 '> 1 rog) He npeBhllllaeT 1 %. 1fo lIHTeHCHBHOCTII m16monae-

·_ MhIX B CilCKTpax '}'-lIIIHIIII 61,rnII onpegeneHhI KOlIII"ICCTBa JIJJ:CP IJ:30Mepon 

IOBm Ag n 166m Han o6pa3uax. Omr cocTannJimr cooTBCTCTBCHHO 6, 12 -1017 

II 2,12 -1015 (pa3HhIC.KOlIII'ICCTila Jigep 061,JICHJIIOTC.ll pa3lIIPIHI,IMII yc~o-

BIIJIMII 06ny,1emrn o6pa::Juon Ag n Hon pcaKTope). -· 

B Ta6rr.3' rrpegcTaBJICHbI XapaKTepIICTIIKII o6pa3UOil - IIX BCC, XIIMIPIC-
< ' ' ~ • 

CKOe coegIIHCHIIe, lIHTeHCIIIlHOCTI, pagnoaKTIIBHoro II3lIJ'IC~IIlI, •1nc;10_ lIJJ:CP 

n IIX KOHUCHTpaUIIJI n o6pa;:iue. BIIgHo, "ITO orrncaHHhlii crroco6 rro3no

.riJieT gocTIIrHJTh KOHUCHTpaunn IlbICOKOCilIIHOBbIX lI30Mepon' Il o6pa3UC 

no JJ:OlICII rrpoueHTa. Oc11on11oe cogep)KaHIIC o6pa3UOil ~-O~TaBJIJICT lI3~

TOIIbl Ag II Ha c gpyrnMII MaccoBbIM "IIICJIOM (1°7 Ag II n Me11i.rncii: cTe- -

IlCHII 109 Ag B crryqae IOBmAg II 165 HO B crryqae 166m HO). Pannerremrc 3TIIX 

II30TOilOB Ha Macc-cenapaTope Il03BOlIIIT 3Ha"IHTCllhHO IlOilhIClITI, !WHUCH

TpaUIIIO Jigep-U30MepoB B o6pa3nax. IlpH TlIIllI'IHOM pa3pClllCHIUI Macc

cenapaTopa ~ 500 MO)KHO CHII3IITI, co;:i;ep)KaHIIC 3TIIX lI30TOilOB B COTHII 

pa3 II TaKIIM o6pa30M nony"IIITh o6pa3Uhl co cpaBHIIMbIMII KOlIII"ICCTBal\III 

lI;J/'P II30Mepa II cocegHIIX C HIIM·II30TOilOB. 
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T ABJIJilIJ;A 3 

'XAP AKTEPJilCTJilKJil OBP A3IJ;OB 
IIOJIY'1EHHbIX BbICOKOCIIJilHOBbIX Ji130MEPOB 

'lho11ep XnMIPI. Bee AKTIIDHOCTh LIIIcrro 11ii;cp KoHI(eH 
('0('.J:IIH<'HIW o 6pami;a,Mr II:JOMepa,BK 1mo.Mepa TpaIJ;IIH 

IOK111Ay AgCl 29,4 3, 20 '107 6 12 · 1017 
'. 3, 70 · 1()-:l 

11;1;"'Hu Ho(;V0:1h 4,G 5,62-101 2, 12. 1015 1, 20 · 10-1 

B :iaK::rIOTI<'HIH' aDT0l)hI Dhipa:iKaIOT 6rraroii;apHocTh K).U.OraHCCHHY n 
IO.3.Il<'HIIOILiKK<'mr1y :ia rro<'TOHHHhiii IIHT<'pec K pa6oTc. C.A.KapaMHHY, 
h .l(o::r:urn:iy ( T<'X,H'CKIIii yHIID<'J>CIIT<'T. CIIIA) :ia rrorrmHhW o 6cy:iK,:i:<'HIIH. 
PafioTa Dhmo::rm•aa IIJm rro;i:,:i:ep:iKK<' PoccniicKoro qioH,:i:a qiyn;i:aM<'HTa::rh
HhIX 11('(':I('l<JBannii ( rpaHT 96 02 17747 a). 
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