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BBeneHHe 

x) 
HacTOSilli8SI pa6oTa SIBnSieTCSI npononlKeHHeM nporpaMMbi &ay'le-

HHSI HeHTpOHOlle~HUHTHMX H30TOllOB B o6naCTH BOnb~aMa-peHHSI 88 yCKo

/1,2,3/ 0 
pHTenSIX TSilKenu:x HOHOB OHRH • nsoBpeMeHHO H3y'laiOTCSI B03MOlK-

HOCTH 3THX yCKOpHTeneA AnSI HCCnenoBaHHH B o6naCTH SIAepHOH cneKTpOCKQ-

1711 
nHH. B saweD: npenMnymeil: pa6oTe 6Mna HAeBTH~HUHpoBa&bi H30TOllbi Re 

/3/ 
( T 

1
;

2 
=5 MHH) H 175Re ( T 1; 2 =5 MHB) • llOHCKH HOBMX aKTHBBOCTeA B 

o6naCTH A < 175 6MnH 6M CBSI3aHM, npH npHMe&eHHH BalllHX MeTOllOB BC .. 

cnenOBaBHH H HlleHTH~HUHpOB8HHH, C 60nblllHMH TpyllBOCTSIMH, T8K K8K OlKH

ll8IOTCSI 6onee KopoTKHe nepHOllM nonypacnana. OnaaKo, c TO'IKH apeHHSI 

CTpOeHHSI H CBOHCTB 3THX Sl!lep, Henb3SI HCKniO'IHTb cymeCTBOB8HHSI 8KTHB

HOCTeH co cpaBBHTenb&o nna&BMMH nepaonaMB nonypacnana. HMen&cb npen

BapHTenbHbie yKa38HHSI 88 B03MOlKBoe cymeCTBOB8BHe TaKHX 8KTHBHOCTeA 

B peHHB, 'ITO no6ynHnO HaC npoBeCTH 3TO HCCnenOB8BHe. 

3KcnepaMe&TanbHbie ycnoBHSI. AnnapaTypa 

AKTBBBMA peHHA nony'lanCSI npB BCllOnb30B8HHB 

151 ( 22 
Slllpa c Jwrrape&HeM x aeB:Tpo&oB: 

115 
Tb 

10 
Ne , 

peaKUHH COCTaB&OrO 

181-z 
x n ) 

75
Re 

sa ycKopHTene Y-300 B na6opaTopaa SIAepHMX peaKn&A B lly6ae. qeTMPeX

x) 
lloKnan H~ 18 elKerOllBOM COBelli8HHH no SIAepBOA CDeKTpOCKOnBB B CTpyK-

Type aTOMBoro Sl!lpa, Para 25. 1 -2.2.1968. 
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22 N 
aap51llHbie HOHbi e ycxopSIJIHCb llO auepraa 170 Mas. TaKaSI aueprHSI 

HOHOS aaeT S03MO)KHOCTb nony'leHHSI peaKUBH C X > 6 H, TaKHM o6pa30M, 

nony'leHHSI H30Tonos peHHSI c A < 175 • Tox aouuoro ny'IKa aocTuran 40 J.l. A, 

BpeMSI o6ny'leHH51 - 40-50 MHH. 0pHMeHMaCb HaKJIOHHa51 MHilleHb, yron ee 

0 
C ny'IKOM paseH ~21 o 06ny'laJiaCb MHilleHb H3 OKHCH Tep6H51 TOJIIllHHO~ 

2 
3-4 Mf'ICM • 3To - TOJICTa51 MHilleHb, B KOTOpO~ OllHOspeMeHHO nony'laiOTCH 

rrpHMepHO llBa-TpH H30TOITa C 60JiblllOH HHTeHCHSHOCTbiO, MOHOH30TOITHOCTb 

Tep6H51 o6nerqana rrocneayiOIUYIO HHTepnpeTallHIO llBHHbiX. Bhmo rrpoBeaeuo 

BCero ITHTb o6ny'leHHH - llB8 OpHeHTHpOSO'IHbiX, ASS - npH SHeprHH 170MaB 

H OllHO- rrpu aHeprHH 110 Mas. 

H S 

PaauoXHMH'IeCKH 'IHCTbi~ peuHA shilleJIMCSI H3 o6ny'leuuo~ MHilleHH KaK 

/3/ 
pa6oTe , qepea 40 MHH. nocne KOHila o6ny'leHH51. He60nbllla51 aon51 

ITOJiy'leHHOf'O pallH08KTHBHOf'O peHHSI SbllleJIHJI8Cb llJlH Henocpel:(CTBeHHOf'O H3-

MepeRHH, a lf3 OC'TaJibHOf'O KOJIH'IeCTBa 'lepe3 onpeaeJieHHbie HHTepB8Jlbl Bpe-

MeHH (o6hi'IRo 20 MHH) l'>b!lleJIHJICH J.tO'IepHH~ W BMeCTe c Ta If Hf. 

(4To Ta H Hf HllYT BMeCTe c W , rrpOBep51JIOCb cneUH8nbHO). J.13Me-

pHnHCb raMMa-crrexTpbi Ka)l(aoro rrpenapaTa 11epea paanH'IRoe BpeMSI nocne 

KOIIUa o6Jiy'leHH51. Y!3MepeHH51 rrpOBOllHnHCb ITpH ITOMOillH 4096 - K8H8JlbHOf'O 

3 
crreKTpoMeTpa c Ge(Li ) -lleTeKTOpOM c 'IYBCTBHTenbRbiM o6~eMOM IDeM • 

Yl a<!JopMaUHH 3aiTHCbiBanaCh Ra Maf'HHTHYIO neHTY H ITO TOM o6pa6aTbiSaJiaCb 

/4/ 
MeTOAOM CBeTOSOf'O KapaHllallla Ra Bbl'IHCnHTenbHOH MalllHHe MHHCK-2 o 

0AHOBpeMeRRO HH<IJOpM8UH51 BbiBOllHnacb Ha UH<!Jpone',d'fb, a B HeKOTOpbiX 

Cny'ISHX rrpOBOJ.tHnaCb yTO'IHeHH851 py'IH8H o6pa60TKa. 

PeaynbTaTbi axcnepHMeRTOB 

B rrpenapaTax peHHH ua6niOaanacb aKTHBHOCTb c nepHOllOM rronypacrra

aa 15 MHR, 'laCTh KOTopoif:, rro-BHAHMoMy, MO)I(HO rrpHnHcaTb 
177 

Re • KpoMe 

9TOH, HaMH Ra6niO.((aJI8Cb IIIeCTH'IaCOBa51 8KTHBHOCTb, KOTOpaH 6hina H.((eHTH-
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99m 
<!JHUHpOSaHa KaK H3SeCTHhlH H30Mep Tc , a TaK)I(e KOpOTKO)I(HSYIUHe. 

101 Tc H 104
Tc • Oaa o6paaosanacb, O'leBHAHO, s peaKUHH aeneHHH. Tc 

H Re HMeiOT O'leHb CXOllHbie XHMH'IeCKHe CSO~CTsa, H IT09TOMy Tc Sbllle-

JIMCSI ITpH XHMH'IeCKO~ o6pa60TKe MHilleHH SMeCTe C Re • KpoMe Texae-

UHSI, HaMU 6binH HlleHTHijlHUHposaHbi JieKOTOpbie H30TOITbl 6pOMa. Br , rro-sa

AHMOMy, TaK)I(e SbilleJISinCSI SMeCTe C Re • 3To OOCTOSITeJibCTSO 3aTpyAHSI

JIO 6bi Ha6JIIOlleHHe rrpHMOf'O p8CIT8.((8 0)1(HllaeMbiX HaMH HOSbiX aKTHSHOCTeH 

Re , ITOSTOMY HCCJiellOSaHHSI r, OSOAHJIHCb, rJiaSHbiM o6pa30M1 no reHeTH

'IeCKO~ CSH3H c ao'lepHHMH H30TorraMH Ta H Hf • (J.1uljlopMaUHSI o csoif:-

CTSaX .((O'IepRHX H30TOITOS SOnb<!JpaMa C A< 175 secbMa orpaRH'IeHa, H ee 

Henl..3H HCITOnb30SaTb .((JIH HJ.leHTH<!JHKaU HH) • noqepHHe H30TOITbl 1 Sbi.((eJieHHble 

H3 Re , ITO'ITH ae 6:.,ma aaPpHaJieHhi rrpollyKTBMH aeneHHSI. He6onhlllO~ 

rrpoueaT 6pOMa, KOTOpbiH BbillenHnCH H3 peHHH SMeCTe C ll0'16pHHMH npOllyK

TaMH, 6bin0 HeTpyAHO y'leCTb, TaK KaK l:(aHHbie 06 ero H30TOIT8X, ua6JIIO-

( 
7 4 7 5 78 

aaeMhiX s ualllHX ycnosHHX Br , Br • Br H 't7 Br ) , aocTaTo'l-

uo rronHbi. 

Ha pHc.l rroxaaaa crreKTP llO'Iepuero nperrapaTa sonbljlpaMa, H3Mepeu

Hhlif: 'lepea nonTopa qaca rrocne KOHUa 

H.((eHTH<!JHUHposaHbl raMMa-nHHHH 
177 

W 

o6ny'leHHH. B aToM crreKTpe 6bmH 

(2,25 qaca), 
173 Ta (3,6 qaca) H 

apyrae raMMa-JIHHHH c rrepHOllOM rronypacrraaa OT 1 llO 3 qaco~. Hac YllHS-

173 ( ) JISieT TOT ljlaKT, 'ITO He Ha6JIIOllaJiaCb 8KTHSHOCTb W T 1; 2=16,5 MHH o 

173 /5/ 
W 6hm o6uapy)l(eH s pa6oTe , rae, xpoMe aua'leHHH rrepHOlla nony-

pacnaaa, He npasOllHTCH llBHHhie o raMMa-nepexoaax, corrposO)I(llBIOillHe 

pacnaa. 

B 6onee rro3llHHX raMMa-cneKTpax llO'IepHHX rrpenapaTos ( pac.2) 6hinH 

173 ( ) 
HlleHTHijlHUHposaHhi raMMa-ny'IH, rrpHHaaJie)l(alllHe pacrraay Hf T 112 =24qac • 

8 Ta6JIHUe 1 rrpHseaeHbl 9Hepf'HH H OTHOCHTenbHbie HHTeHCHSHOCTH raMMa-

173 
JIHHHA Hf : MO)I(HO y6eaHTbCH, 'ITO npHsea eHHhie 3Ha'leHHH HaXOllHTCSI 

/6/ 
s xopoweM cornacHH c lli:IHHhiMH BaneRTHHa H ap. • OepHOll pacrraaa 
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HatUu t3aHH61e OaHHole /6/ 

E,..IMV/ Jr E;tll<eYI J~ 
f23 240 123,6 221 
139 40 , $,9 ;}6 

1~6 
297 f()()&J 29~7 tOO 
"G\5 ~ 4Z ..]06,4 1.5,6 
.:Jff .3f1,f 25,8 

-I-

1'13 Hf TaoliHua 1. Ha6moJlaeMbie HaMH raMMa-nHHHH a JlO'IepHHX npena-

paTax B cpaBH9HHH C LlBHHbiMH / 6 /. flpHM9'18HHSI: a) JlBHHble 

KOHBepCHOHHOI"O CIT9KTpa, 6) ITpHHSITO. 

---. ·=--------- !' 

----·~----
0 ·--~ 

----~ • -123Kev } 
+ 297Kev ~8 :t 4),..;n 

0 (308+311) Kev 

0 10 'f) .JO 41) ~ 
60 ""'" 

173 
PHc.3. KpHBbie pacrraaa MaTepHHcxoro Re , rrocTpoeHHbie no yobiBaHHIO 

BKTHBHOCTH JlO'Iepaero 173 Hf. 
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173 
TaKlKe cosrranaeT. no y6hiBaHHIO aKTHBHOCTH Hf a 'leThipex rrocnenosa-

TenbHO Bbl]leneHHbiX JlO'lepHHX rrperrapaTaX C y'leTOM IIOIIpaBKH Ha XHMH'leC-

173 
KHe BhiXOJlhi, 6hin rrony'leH rrepHon rronypacrrana naSI MaTepHHCKoro Re 

(18+4)MHH. (pHc.3). 

B raMMa-crreKTpax no'lepHHX rrperrapaToB rrpHCYTCTBYIOT raMMa-rrHKH, 

KOTOpble y6hiB810T C rrepHOJlOM 11-13 '18COB {pHC.2). OOHblllHHCTBO H3 HHX 

110 { ) 17 I 
OTHOCHTCSI K pacrrany Hf T tf2 =12 'lac • B pa6oTe ecTb naHHbie 

OT HHTeHCHBHOCTSIX f'8MMa-ny'leH 
170 Hf 1 Bbi'IHCneHHb19 IIO HHTeHCHBHOC-

181 
TSIM KOHBepCHOHHbiX 3H9KTpOHOB 1 a B pa60Te OIIpeneneHhl KO<~<lt<PHIIHeH-

Tbl BHyTp9HH9H KOHBepCHH f'BMMa-rrepeXOJlOB. B cpaBH9HHH C STHMH Jl8HHbl-

MH 60nblllHHCTBO f'BMMa-nHHHH MOlKHO IIpHIIHC8Tb IIO HX rrepHOJly 1 3Hepf'HH H 

170 
OTHOCHT9HbHblM HHTeHCHBHOCTSIM pacrrany Hf { Ta6nuua 2) • KpoMe raM-

Ma.-nHHHH 
170 

Hf , Mhi Ha6n10nanu caMhie HHTeHCHBHhie raMMa-nHHHH
170 Lu 

170 
( 48 'lac.), B03HHKB!Oillero rrpH pacrrane Hf. {Ha puc.2 BHnHa raMMa-nH-

170 170 
HHSI c 3HeprHeH 88 KSB). npucyTCTBHe Hf H Lu B JlO'lepHHX rrperra-

paTaX MOlKHO CBSI38Tb C CyllleCTBOB8HH9M MaTepHHCKOf'O 
170 

Re 1 OJlHBKO 

Henb3SI HCKniO'IHTb, 'ITO OHH 06paay10TCSI rrpH a -pacrrane 
174

Re • KpHBbie 

pacrrana MaTepHHCKoro peHHSI, rrocTpoeHHbie no y6hiBaHHIO aKTHBHOCTH 
110 Hf 

170 
H Lu a rrocnenosaTenbHO BhtneneHHh1X rrperrapaTax, na10T rrepHOJl rrony-

pacrrana 15 ~ 4 MHH. (puc.4). nosmneHHe B HalllHX crreKTpax raMMa-nHHHH, 

KOTOpbie 

H 
171 

Lu 

171 
C 6onblll0H BepOSITHOCTb!O OTHOCSITCSI K pacrrany Hf ( TJ/ 

2 
=11 'laC) 

( T 1; 2 =8 nH.), rroasonSieT rrpeJlrronolKHTb cyllleCTBOBBHHe ellle 

OJlHOH BKTHBHOCTH ( T
1
f2"' 14 MHH.), 0 KOTOpOH 6yJleT C0061lleHOJlOIIOnHH-

175 178 
TenbHO. He Ha6n10nanucb JlO'lepHHe H30TOIIhi KOpoTKOlKHBYlllHX Re H Re 

B 38M9THOM KOnH'l9CTBe 1 TBK KBK OHH ycTpaHSinHCb IIOJl60pOM BpeMeHH Bbl

neneHHSI 'IHCTOI"O peHHSI IIOCne KOHUB o6ny'leHHSI { 40 MHH.) • 

HecMoTpSI Ha rron6op orrTHManbHhiX ycnoBHH o6ny'leHHSI, JlnSJ rrony'le

HHSI HeHTpOHOJlE><ltHUHTHbiX H30TOIIOB peHHSI C A < 175 { 3Hepf'HSI HOHOB 

170 Mas), a JlO'lepHHX rrperrapaTax rrpHcyTcTsosan TaKlKe 
177 W • B CBSI3H 
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Ht:tt..UU iJaHH61e daHHIIIe 17/ OaiiH618 I ~ 

Er J., E a) J. 6J .Er J,6) 
ll<eV/ (k!V; 

I ll<eV) 

fOO 60 { 9tJ,6 71 99 5S 
':/,5 J.'3 

f23 220
2

) { 119,5 12 
120 150 

120,2 270 

165 190 { 162,6 1c5 164 257 
164,7 495 

207 42 { 2otJ,1 78 20t!3 40 
209,2 24 

3413 47~) - - 348 9 

4-82 2tJ f/32,0 - /-8f .29 
50.3 25 502 t(j 501 22. 

. 
5f{) 32 .540,7 19 541 2.7 
572 toodJ 573,0 100 5721 ;"()(} 

620 1.30 620,7 f22 620 94 

I I 
Ta6nHua 2. Ha6n10naeMhie HaMH raMMa-nHHHH 

170 Hf a JlO'lepHHX rrperrapa

Tax B Cp8BH9HHH C Jl8HHbiMHI7 ,81 

npHM9'18HHSI: a) Jl8HHbJe KOHBepCHOHHOf'O CIIeKTpa, 

6) HHT9HCHBHOCTH, IIOJlC'IHT8HHbl9 H3 KOHBepCHOH

HhiX Jl8HHhiX 17 I. 
B) HHT9HCHBHOCT~ orrpeJleneHHbl9 H8MH H3 pHCyH

K8 pa60Tbl / 8 
1 

r) '18CTb HHTeHCHBHOCTH MOlK9T IIpHH8Jln9lK8Tb 
111 84 

A) IIpHHSITO. 
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173 
c aTHM MO*HO nonyc~HTb, ~To Hf HaxannesancR B noqepHHX npenapa-

Tax nyTeM a -pacnana. DnR BhlRCHeHHR aToro o6cToRTenbCTBa Mhl nposene 

KOHTpOnbHbiA onbiT1 B KOTOpOM 6binH coxpaHeHhl see ycnOBHR npeublfiYIIIHX 

onhlTOB, aa ecxmo~eHHeM aHeprHH HOHOB 110 Mas. B peaym,TaTe He n~-

Hhl o6p830B8TbCSI H30TOnhl C HH3KHMH M8CCOBhJMH 'IHCll.8MH1 B TOM 'IHCll.e C 

A = 173. Tiony~eHHhle fi8HHhle B aTOM OnhlTe ueiCTBHTenbHO nOK83hlB810T, 

171 ( ~TO B UO~epHHX npenapaTSX npHCyTCTByeT, B OCHOBHOM, W pHc.5,6) 3Ha-

'IHTenbHO HHTeHCHBHee, 'leM paHbme. BocnpoHaaonHnHcb xpeshle pacnana 

177 ( ) 177 M8TepHHCKOI'O Re pee. 7 no y6biB8HHIO 8KTHBHOCTH W B no~epHHX 

npenapaTax. Tiony~eHHoe 3Ha~eaee T 1f2=15":!:_2MHH. (pec.7) HaXO.IlllTCH B 

/9/ 
XOpOWeM COOTBeTCTBHH CO 3Ha'leHHeM1 H3BeCTHblM H3 upyrHX pa6oT • 

faMMa-cnexTphl no~epHHX npenapaTos, H3MepeHHhle cnycTSI 26 ~acos nocne 

KOH118 o6ny~eHHR (pec.8) 1 COBepmeHHO OT.IIH'I8ll.HCb OT TeX (pec.2) 1 KOTOpbie 

Ha6niOU8nHCb B OllbiT8X npH o6ny~eHHH C 6onee BbiCOKOii: aHep~Hel HOHOBo 

DoqepHHe npeaapaTbl K aTOMy BpeMeHH 6blnH Cp8BHHTenbHO Cll.86bi: npHCYT

CTBOB8na aKTHBHOCTb 
177 Ta ( T t/2 =56 ~ac.). B aTHX cnexTpax He Ha6niO

nanecb axTHBHOCTH 
173 

Hf H 170 Hf • Peaym,TaTbi onbiTa ecxniO'IaiOT soa-

173 
MO*HOCTb CBSJaaTb npecyTCTBHe Hf B no~epHHX npenapaTaX c a -pac-

177 177 
nanoM ea W ene Re • Ha OCHoaaHHH aToro Mhl np&nucblsaeM 18-

~3 r 
Hf , HOBOMY H30Tony 

173Re • Pe-MHJIYTJIYIO 8KTHBBOCTb, CBSI38HHYIO C 

3YnbT8Tbl OnbiT8 nOK83biB810T Ta~e, ~TO M8TepHHCK8SI 8KTHBHOCTb peHHR, 

170 
CBSI38HH8R C Hf , IIpHBSUHe*HT H30TOny peHHSI C HR3KHM M8CCOBbiM 

~ecnoM. CnenaTb Bb16op Me*Uy nsyMsr B03MO*HbiMH eaoTonaMH 174 Re &
140

Re 

IIOK8 HeB03MO*HO. 

06pa6oTxa raMMa-cnexTpoa no~epHHX npenapaTOB, non~eHHbiX a xon

TpOnbHOM OnbiTe (pec.5,6), n03BOliHll.8 H8M Onpenen&Tb OTHOCHTenbHble HH

TeHCHBHOCTH raMMa-ll)"leA 
177 W (Ta6nena 3) nO~H fill.SI BCeX I'BMMB-IIe

/8,10/ 
peXOfiOB1 H3BeCTHbiX H3 ll.8HHbiX no KOHBepCHOHHbiM aneKTpOH8M • 

/9/ 
B&ll.Ho, xopomee cosnaneHHe c cymecTBYIOIIIHMH naHHbiMH BenSiena H np. 

11 
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Puc.5. faMMa-crreKTp AO'IepHero rrperrapaTa B KOHTponbHOM OIThiTe 'l:epea 
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10 '18COB rrocne KOHUa o6ny'I9HHSI; CII9KTp 
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/8/ H ewe nyqwee - C DO,IlC'IHT8HHblMH H3 KOHBepCHOHHhiX ll8HHhiX t 'ITO H 

/8/ 
DO.IlTBep>K.Il8eT MyllbTHDOn&HOCTH, onpe.neneHHble B pa60Te 

3. 06cy>K.IleHHe 9KCDepHMeHT8nbHblX peaynbT8TOB 

B HSWHX ycnoBHHX sxcnepHMeHTa peaxuHs cocTaauoro snpa H.lleT c 

60nbWHM 'IIICnOM HeATpOHOB H BbiCOKHM yrnOBblM MOMeHTOM, 'ITO MO>KeT 

/11/ BHeCTH HeKOTOpbie H3MeHeHHB B 06bi'IHble 38KOHOMepHOCTH HCDapeHHB 

(HanpHMep, CMeweHHe H pacwHpeHHe MSKCHMyMoa WHKUHH aoa6y>K.IleHHs), 

KOTOphle Hy>KHO )"IHTbiB&Tb. KpoMe peaKUHH COCT8BHOrO gnpa C HCnapeHHeM 

HeATpOHOB, MOryT ocyweCTBnBTbCB ewe peaKUHH C HDapeHHeM 38piDKeHHblX 

'ISCTHU HnH npsM&Ie peaxuHH nepe.na'IH HyKnoHoa. Bee OHH .llSIOT npo.nyxTbl 

C Z < 75, HO He HH>Ke pe,llK03eMenbHOA o6naCTH. 0HH nerKO OT.IlensnHCb XH

MH'leCKHM CDOC060M. KpoMe TOro, DpH TSKHX 6onbWHX 9HeprHBX HOHOB Mo-

>KeT npOHCXO.IlHTb ,lleneHHe B,llp8 C Ce'leHHeM, KOTOpoe .llOCTHraeT nonOBHHbl 

/12/ 
nonHoro ce'leHHB peaxUHH • TaxHM o6paaoM, MoryT B03HHK8Tb H Hexo-

TOp&Ie H30TOnbi sneMeHTOB cepe.llHHbl nepHO.IlH'leCKOA CHCTeMbl ( HanpHMep, 

H30TOnhl H H30Mep&I Tc H Br , 0 KOTOpblX ynOMHHSnOCb BbiJIJe) o 3TH H3Q-

TOnbi Tpy,llHO nonananu K llO'lepHHM H30TOnaM peHHB H T8K>Ke MOrnu 6&I'J'b 

Y'ITeH&I. 

B&In npoaeneH opHeHTHpoao'IH&Iii: TeopeTH'leCKHA pac'leT B&Ixonoa pe .. 

/2/ 
BKUHH. no cnoco6y, OnHCBHHOMY B C HeKOTOpb!M nononHeHHeM. C 9THMH 

TeopeTH'leCKHMH 3H8'leHHBMH, ecnH y'leCTb HeKOTOpble KOpeKUHH, cpaBHHB8-

nHCb sxcnepuMeHiam.H&Ie oueHKH a&Ixonoa peaxnuH, nony'leHH&Ie no a6co

niOTHoA xanH6poaxe Ge(Li) -cneKTpoMeTpa. 

B KOHTponbHOM onbiTe C HH3KOA 9HeprHeA HOHOB (110 Msa), no TeO

peTH'leCKHM OUeHKaM, nns !"/"/ Re SKTHBHOCTb B KOHUe o6ny'leHHB ):IOll>KHB 

COCTaBnBTb 2,7mC • 3xcnepHMeHTanbHbie OUeHKH ,llSIOT 2,2 m C • B OnbiTaX 

1"/7 
npH BhlCOKOA SHeprHH HOHOB, Re He non>KHO 6biTb nns H,lleaJJbHOA MH-

17 
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IllOHH C ABHHOil: -TOJIWHHOil:, 0AH8KO B CBSI3H C Bep051'I'HbiM OTnH'IHOM peallb-
. 177 

HhiX ycnosu:ii oT HAeallbHbiX, Re aa6moAancst. no 9xcnepHMeHTallbHbiM 

OUeHK8M nony'laeTCSI 8KTHBBOCTb (0,1 - 0,16) mC • 3Ta BenH'IHB8 B 20 

paa MeHbille TeopeTH'IeCKOil: OUeHKH 8KTHBHOCTH peHHSI AnSI 6eCKOBe'IBO TOn-

CTO:ii MHilleHH, 

Dpu BbiCoKo:ii 9HeprHH HOHOB (170 M9B) AnSI aKTHBHOCTH 
173 

Re Teo

peTH'IOCKH OlKHA8e'l'CSI 8KTHBHOCTb 4m C 0 a 9KCIIepHMeBTallbHble OUeHKB 

A a lOT 0,1 m C , 3TO MO:lKHO 6blnO 6bl 06'bSICHHTb npeAIIOJIO:lKe&HeM, 'ITO y 

113 Re eCTb H Apyroe KOpOTKO:lKHBymee COCTOSIHHe, KOTOpoe Mbl He &a6nro

AanH H KOTOpoe o6paayeTCSI H3 OCHOBBOi 'laCTH Ce'leHHSI peaKUBH (TaKHe 

cny'laH H3BeCTHbl). 0AHaKO cneAyeT HMOTb B BBAY, 'ITO CaMbiA BeSICBblil: 

nynKT TeopeTH'IOCKOil: OUOHKH - 9TO AOnSI peaKUBi C HCIIape&HeM 3apSI:lKeH 

HhiX 'laCTHU, xoTopast MO:lKeT 6bl'l'b aaHHlKeHa. TaKBM o6paaoM, TeopeTB'Iec

Kast aKTHBHOC'l'b 173 Re MO:lKe'l' OK838TbCSI 38BbiillOHHOi1 BCneUC'l'BHe 'lei'O 

Hallie npeAIIOnOlKOHHe 0 ABYX COCTOSIBHSIX 9TOI'O B30'l'OI18 SIBnSieTCSI 'l'OJibKO 

npeAB8pHTellbHbiM, 
170 174 

nnst MaTepBHCKOi aKTBBHOC'l'B peHHSI ( Re &nB Re ), CBSI38HHoil: c 
110 

Hf , sKcnepHMeHTanbHO nony'laeTCSI aKTBBHOCTb nopSIAxa 0,4mC • Ecn& 

npHH~Tb, 'ITO 9TO aKTHBHOC'l'b 
170 

Re , TO 9Heprast HOBOB no fllyBKUBB soa-
170 

6ylKAeHHH AnSI o6paaosaBBSI Re AOlllKHa 6bl'l'b 6ollbme 9KcnepBMeaTallbaoil: 

H OH He AOnlKeB 6bln 6bl IIOSIBnSI'l'bC.H. Ho H011b3SI HCKniO'IH'l'b npeAIIOJIO:lKe

HHSI 0 TOM, 'ITO HMeeT MeCTO. CMeiUeHBe IIOllO:lKOHHSI H paCIUHpeBHe M8KCB

MYM8 ljlyHKUHH B036y)I{JleHHSI, IIOCKOllbKY 9Ta o6naCTb Mano B3y'le&a. EcnB 

6bi 9TO CMOIUOBHe 6blnO OKOnO 10 M9B, TO MOlKHO 6blnO 6bl O:lKBAaTb 06-

pa30BBHHSI 170 Re C aKTHBHOC'l'biO B A0C51'I'biX AOJISIX m C • C Apyroi CTOpo

Hbi, ecnH npHH51'I'b, 'ITO 170 Hf o6paaye'l'CSI &a 17 4 Re nyTeM a -pacn8Aa, TO, 

174 
no TeopeTH'IeCKHM pac'leTaM, AnSI Re nony'laeTCSI aKTHBHOCTb 4mC. Ta-

KHM o6pa30M, H IIO 9THM OUOHKaM Ce'leHHSI peaKUHH Mbl Be MO:lKOM CJienaTb 
170 ,170 174_ 

3aKniO'IOHH9. 0 TOM, C KBKBM MB'l'OpHHCKBM H30TOIIOM CBSI38B Hf l ReBnH 1<~" 
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