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HeATpOHOA e¢~ ~ HT H~~ ~30TOn pe AK0 3eMen b HOrO 3 n e Me HTa Ty n HA 
C Ma CCOB~M 4HCIl OM 167 6 n a ro,qa pfl OTHOCI1 Tenb HO KOPOTKOMY n e pHOAY 
nony p a cna Aa 19,25 AHfll H MflrKOMY y- l1anY 4e HH~ 1208 K3 B, ~ 1 %1 fl B
nR eTCfl YA o6H~M HYKn MAoM An fl MeAH4~1HC KOA p a AI1 0 AHa r HOCTI1 KI1 . n p e 
na p a TW, COAep~ a~l1 e KO Mnn e KCHwe COe AI1 He HHfl 16 7 T m C o p r a HH 4 e CKMMH 
nl1r aHAa MH, H cnonb3Y~T C fl n pH I1ccn e Ao BaH HflX 3 d60 neBa HH ~ CKe neTa 
H onpeAe n e Hl1flX nOKan~3d4HH onyxone~ / I - 4/ . 

OCHO BHWMH Tp e 6 o Bd HI1flMI1 n p l1 Bw6 0 pe MaTep~an a MH we HH 11 y c n oBI1A 
no nY 4eHI1fl 16 7 T m Ha pflAY C BbiCOKI1M BblXOAOM B flAepHblX peaK411flX AS
nA ~TCA BbiCOKaA YAe n bHa fl a KTMB HOCT b H p a AHOM3 0To n Hd A 4HCTOTa 
n p enapa r oa. OHI1 anonue YAOBn e TBo pHTenbHO a u no ru-asr r ca IInA cna no 

/ 5/ r e HHo r o paAHoTyn l1fl , YAenb Hd R a KTI1 BHOC Tb KO Topo r o onpeAe n Re TCA 
To n bKO Ty n l1eM, 06pa a OBa BWI1 MC A B Td HTane I1 n l1 Bo nb¢pa Me n pl1 I1X 
6 0 M6 a pAI1POBKe n pOTOHaMI1 npO M e~Y T0 4 HO A 3 He p rl1 H, a 3 a r pR 3 He HI1 e 
npenepa r a Aon rO~ H B YI!II1 M 16 8Tm IT 1/ 2 ,. 93 AHA I Me HbUJ e O. 15% ICM. 
Ta6nH4y / . OIl Ha Ko 3T OT Me TOA no nY 4e HHA 167 T m Orp a H I14~Ba eT CA n OKa 
Mano ~ AocTynHocT b~ CHn bHOT04H blX YCKop HTen e~ T~n a Me30HHW X $a6 pl1K 
An A YAOBne TBo pe HMR nOTpe6HocT M Aa~e MeA~l Ko - 6110nO r I1 4eC KH X ~CCIle 

AOBa HI1A. n03TOMY 4a ~e 3TOT H30Ton nonY 4a~T APyrHM ~ c no c 0 6 a MH. 
60nee Ao c Ty nHblA ~ n03ToMY 06~4HO I1cnonb3ye MwA nY Tb - o6ny4e 

Hlole 3 p6 MA 1 2 ,6 1 ~l n M r On bMI1 R 17 . 8 .1 Ha H~3Ko3H epr eTI14eCK~ X C~lnbHO

T0 4HW X 4l1KIloTpoHax . npMMeHeHl1e 3T I1 X 3neMe HTOB AnA 113r OTOBn eH I1A 
M14 WeHe.:i con pOBO~ AaeTCR, OAHa KO , ABy MA Her aT14BHbIM14 ¢aKTOpa MI1 : 
nOTeH 414anb Ho A ona CtlOCT b~ 3 arp Aa He HI1 f1 npena p a Ta 16 iTm MI1 KpOr pdM
MOBbl MI1 KonH 4 e CTBdMIo1 c Ta6Mnb Ho r o ryn lo1 R l1a -a a He Ao c Ta T0 4 Ho A 4I1CTO
TW Md Te pH a n a MMwe He ~ 11 nOB~w eHH WM cOAe p~ a H ~ eM 168 T m . n e p BblA ~ a 
HI1 X C HH ~ae T YAenbHYIO d KTM BHOCTb 167 Tm. 4T O YXYAwde T M36Mpa Tenb 
HOCTb n OKa nM3 a 4HH p aA l10 HYKn MAa B o p r a HH3 Me na4H eHTa. a BTOp o A 
nO Bblwa e T p aA HOTOKCI1 4 HO CT b npe n a p a Td 11 OTp~ 4 a Ten b Ho Bnl1ReT Ha Ka
4eCTBO C4H HTMrpa MM Ha -aa ~ eCT Koro y- 11 3nY4 e H14R , con p OBO~Aa~~e ro 

p ac nan 168 T m . 

no HaWH M 0 4e HK a M YAa 4 HwM p e WeHl1e M aaAa 4H Morno 6~ CTa T b nony 
4eHHe 16iTm B RAe p Hblx peaK4101AX HTTe p611R C n poTo HaMM: 

f3 "!"- 3. " 16i f3T- 3. • 16 i e - 3 . , Y16i Lu--~~ Yb • Tm ,uP·Yb( p .xn ) 55 MHH 
I7, 3 MH II 9 ,2 5 f~H . 

HTTep6 11 .:i KaK Ma Te pHa n M14We HI1 YA06eH TeM, 4 TO 6narOAapfl PRAY 
c ne4 H¢H4eC KI1 X caoAcTB OTHOCI1 Te n bHO nerKO npOeeCTI1 e ra rny60KY~ 

0411CTKY OT TAmenwx naHTaH14AO B, B TOM 414cne H OT Tyn14fl, 11 B03
MomHW AOBonbHo npOCTble MeToAbi ~T AeneH 14 R ynbTpaMHKpOKOIlH4eCTB 
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Tyn~~ OT He CKOn bK" X rpaMMQB ~TTep6~fl. HTTep6HA Ka K Ma Te pH an MH
/ 1 1- 13 / 16 7

weHH Hc non b30Bancfl p a u e e . AJ1R n on y 4e HHR Tm n o peaKl\~RM 

16 S Yb ( y . n ~ ~ ( }' . p ) . O,qHaKO BblXOA ,qalKe Ha 0 60r auteHH OM ~3 0Tone 
168Yh Man 1 1 . H aOTonH ~A COCT a B n p Hpo ,qHo r o ~rT e p6HR n o a Bon ReT n pe,q

nonarar s , 4 TO BblCOKHe B~X O,q~ 16 7T m B Ton C T~X MHweHR X 6y,qYT ,qo

CTH r aT bCR, B OCHOBHOM, aa C4e T RA epH~ X p e a Kl\MA C B~ne TO M 5 H 

6 0nee He ATpoHoB. Cn eAoBaT enbHo, Ha 4an bHafl 3 Hepr~R YCKopeHHWX 

~OHOB AonHl Ha 6~Tb He Hl1lKe 60 I13B. 

HCXOAR 113 aToro, B Hilc r ORute A pa60Te 6 ~ n H o npeAeneH~ pa,qH0 I130
To n HilR 4~ CTOT a ~ BbIXOA~ 167Trn.ofipaa YlOuterOCR npa 0 6 n Y4e HI111 Ton
C T~X MI1WeHe R " 3 eCTe CTBeHHo r o Me Tan nl14~CKOro H ITCpfil1R npOTOHaMH 

C aHeprHeA 6 5 H 100 MaS. 0 6 nY4eHHR n pOBOAHnl1Cb Ha H30XpOHHOM 

4HKnOTpOHe Y -2/10 I H!H1 Ali YCCP. KHCBI H JlH HC i1HO ~1 y CKopIHene-11H

lKCKTOp C nY- l 00 IHlilB3 , n p OT BHHO/ . B p afi o r e npcnnoxeu r aiose MC

TOA B~Aene HHfl paAHoTynHH H3 2. 5- 3, 0 r HT lep6HH . KOTO p~A Hcno n b 

30aanCR HaMH AnR n onY4eti l1R npenap aroa lli7Tm a KTl1l3HOCT blO 10 - 15MKH 

An R AHa r HOCTH4eC KHX 4en e A . 

31<cnEPHMEHT 

Me Tann H4e CKHA I1T TepGHl1 C COAe plKa llllCM TYJ1Hfl::' I . 10-'1 7v H no r e

411R :: 1· 10 - 3 {) Dbln nony-reu 113 f OCYA ilPCl BCHI Io ro HaY4110-Hccn~AoBa
Ten bCKo r o H npocKTHoro HHCT l1r Yl a peA KOMel annM 4C C KO ~ npoMwwne H

HOCTH IrHpCAMel I . MI1WeHM Anfl on peAcnc liHfl BblXOAOB paA~lo HaoTono 8 

r y n l1R B 3 a SHCMMOCTH OT 3 He prHI1 npo ToH o B c o 611panHCb 11 3 HT TcpGl1e

aux AI ICKOB 0 2 5x O, 5 101M I :: 0, 3 5 r I CM~/. OGlIl<JR TonlllHHil MI1WCHC.:1 

B aH1X 3KcnepHMCHTilX ~t CJ l \MKn OT p OHe Y -2 /10 COCTilBnRna ~ 6 ri o ., 2. 

il ua DY- 100 - '-' 13 r /c M :~. 3KC n031llV111 B 3 TH.\( 3KCnepl1MCtnaX 6blnl1 

o r 100 110 45 0 Hi\· 4. Ilo r ep» 3 11~pn1l 1 n por ouoa npa npoxOlKAeHHl l 4C 

P~3 MHwe Hb paC C'-l~ITLIBanH no Ta6J1114Hb1M AilHl-lblM 1 1.1 .: AnR paC4CTa 1-1 11

TeHCI1BHOC HI npQTOI1 11~X ny4 KOB HCl lon b30BiU1H MOHI1TOpHylO pc al<l\ MIO 

~7A l( P. :lp ):!·lNa. Ce4elil.1e KOTOpoi1 , co r nacuo JlHTCpaTyrmblH l~aHH~,MI 
B 11 1nepBane 3 11eprm7, npOT0 l10 S OT 50 AO 100 M3B paauo 11+1 MD 1".10 

1117TI1lMHW"'HI1 AnR Hap3GoTKI1 Ha Y-2 I10 GblJll1 TOJIIiIIH iO~ 3~5-/ ' 
r / c l" :! H Al.1ilMClpOM 10 MM. Dill' Y!laKOB~8il[lHCb B anlOl"HHlleB~e Kilncy

nu , KuTOPblC 80 SPOHR 06nY4eHllR co ace ... CTOpOI1 OXllilltlAaJllICb BOAm", 

06nY4CIIIHl npoBOAI'llHCb npOToHilMH C 3HcprHci1 64+ 1 MaB npu HIHcr

panbHbli< TOKax AO 50 '·1KA·4. -

A6COJ1l0Tt~lJe i1KTlIBIiUCnl paAl.10I tYKRHAUIJ D M')'IHrOpHbIX anIOM"IHHeBt.lX 

¢onbrax M 13 M TT~p6HeBbix A~CKax PilCC4HT~DanM. HCXOAR "3 HHTCH

CI'1BIiOC rcfl xapaxr epuux AnR 1i~'X)' -nHli lu1. H3MCpel-lHfl npononanac b 

lid \,-Cn ClnpOMe r pe C C;<!(Ul-Qere '<TOpOM 06bcMo,o\ 35 CH:l Ipa3pewe

~1C 2.5 K3B Hil RllIim, 1332 Kat3 60Co I . ~13Mepel-illA Hil41'1Hanl-1 4epe3 

1-2 AHH nocne KOH4.) otinY4C11l1R. HOHHTo p Hble (jlonbru 113MCpflnl1 MHHII

MyM 2 pa3a C HHTepBanOM 15-20 4, AMCKH - no 6-7 pa3 C I1HTepBa

RO~l OT OAHoro AHA no onuor o MCCA4 a . PaC4eT BblXOAOB npOBOAHnll 
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~ 1171 
no Aa HHblM y- H3Mepe HIH1 C noxouu,o nporpa MMbl 3TAn Ha 3 BM 
EC- l 0 10 . norpeWHOCTb on peAen e HH A +1 4%. 

He o6 xOAH MYlO Am I ~ e M eHTa~H H HTTe p511R 0 , 3:?i aManb r aMY HaT pHR 
rOTOBHn l1 ane xr ponaao» pa c r aopa NaOH.. Ilpou e c c ~ eMe H Ta ~ 1111 npo so
Al1n l1 npl1 3 He prl1 4HOM ne pe MeWI1 BaHl1 11 aMan br a Mbl 11 pec r ao pa pOTOp
Hm"1 MeWaJlKo l71 / 30 0 - /~ 0 0 06 / MI1 H/ B AeJl l1 TeJlbfiOA aopo uxe , ,l.\n Sl o npe 
AeJleHI1 R KOnl14eCT Ba I1 TTe p6 11 R B a Man br aMe e r o 3 KCTpa r l1 pOBanl1 11 3 
PTYTI1 , pa 36a sn e HHoA COJlRHOA KI1 CnOTOA, H B an l1 KBoTHOA 4a CTH 3To r o 
pa CTBo pa npOSOAl1n l1 TI1 TpOBaHl1 e I1 TTe p611R AI1 3 T l1 n eH Tp l1 aMI1 H neH Ta a ~e 

TaTOM Ha Tpl1R C 1 1HAI1 Ka TOpOM a pc e a a ao I I I . AnR BblAeJle HI1R MI1 KpOKOn l1 
4eCTB na HT a HI1 Ao B, OC Ta BWI1 XCSl B a~ eT a THOM paCTBope nocne ~eMeH Ta

~ 11 11 I1 TTe p6HR, B Ka 4e CT Be Kon n e KTo pa HC non b30 Ban l1 rl1APOOKI1 Cb AI1 C
np0311 Sl I1n l1 60ne e ner Koro n a HTa HI1 Aa. Aan bHe Hwa R 0 411CTKa H KOH
~eH T p l1 pOBa Hl1 e np e na pa Ta paAl1oTynl1 R B~ nonHRn a Cb x pOMa To r pa$ 11 4e
CKI1 Ha KonOHKe, 3 a non He HHoA Ka THOHI1 TOM DOWEX 5OX8, C I1 c non b30 Ba
HHe M 0 ,075 Mon b II -OKCH- 11 300YTl1 paTa a MMOH llSl np l1 pH 4 , 5 B Ka 4e CT
Be 3nlOe H T a/ ~/ . Bce npl1 Me HRBWl1eCR pea KTH B~ 6~nl1 K B anl1¢H Ka ~11 11 
X. 4 . 11 4. ,q . a . 

P E3YnbTAT~ H 0 6C Y*AE H ~ E 

06pa6 0TKa 11 3MepeH H~X y- c ne KTpOB I1 T T e p611 e B~x ,q I1 CKOB, o6n y 
4e HHbiX npor o u araa , nc xaaana , 4TO aKTI1BHOCTb 165Tm ( T 1/ 2 = 30 4). 
165Tm (1' 1/ 2 = 7,7 4) 11 167 Tm , KaK 11 cneno aano OlKI1Aa Tb , y6blBan a 

no Me pe CH~ lKeH I1R 3He pr l1 11 npo ToHoB C 64~' AO 45 Ma B. Bo Bc ex 06 
pa3 ~a x 4e pe 3 2- 3 MeCR ~a no cn e 06nY4eHI1 R MomHO 6~n o AOCTOBepHO 
11Ae HT I1 (I)l1 ~ l1 pOBaT b 168 T m, nony 411 BWI1I71 CR , aepoa r a e e ace ro , B Sl Ae p 
H~X pe a K~ I1 R X ( p , a Xu) . 

BblXOAbl paAI10aKTI1 BHbiX 1130To nOB t yn l1R B 3a BI1 CI1MOCTI1 o r TonU\I1 Hbl 
I1 TTc p611 e BoA MI1 We HM, pa CC 4 I1 T a H H~e Ha KO H e~ 06nY4eHHR, npH B eAeH~ 

Ha PI1 C. ' 11 2 . ~3 3 TI1X pHCy HKOB cn cAye T , 4To B MI1W e HI1 TonlllHHol71 4 
r / c M2, o5nY4e HHoR npOTOHa MH C 3 He pr l1 e A 64+ , H3 B, 06 pa3 YlOTc R 
1651' rn, 1671'm , 168 Tm B KOn l14e CTBa x 60U, 9 5 0 11 3 MKKI1/MKA· 4 
COOTBeTCTBe HHO. npl1 MCHRTb 3TOT npena pa T AnA AI1 arHOCTI1 4e CKHX ~e 
neA ~eneco06pa3 HO , 0 4e BI1AHO, He pa Hbwe qe M 4e pe 3 HeAen lO 11 Aane e 
B Te4eHHe 12- 15 AHel71 . npl1 Ta KOM BpeMeH HOM HHTe pBane n pl1MeC 
165T m 11 168 T m 6YAYT s 3% OTHOCI1TenbHO aKH1BHOCHl 167 T rn . 

BblXOA 167Tm MO>t< HO YBenH411 Tb AO 4 100 MKKI1/MKA· 4 . , e cn u 06ny
4aT b I1 TTep6 11 R / 12 r / c M2/ n pOTOHaM~ c 3 Hepr l1 eR =100 M3 B / p~ c.2/. 
P ac4eT ~ nOKa 3bl BalOT, 4TO aKTI1 BHOC Tb IG5T n1 6YAe T B 3TOM cn y 4ae 
fione e 4eM B 2 pa a a B ~we a KTI1 BHOCTI1 167T m . Ho 6na r oAap R 6on bwoH 
pa3 HH ~ e B ne pHOAa x nonyp a c naAa 3TI1X AByX Hy Kn l1A o B 4e pe 3 16- 17 
AHeR a KTI1 BHOCTb npl1MeceA C H I1 3~ T CR AO AOIlYCT I1 ~IO rO ypOBHSl I:; 3%/ , 
npa o6U\e R a KTI1 BHOCTI1 167 T m • B r pa paaa 60n LweA, 4e M B a uano
r l1 4HOM npe na pa Te , nony4c HHoM Ha npOTOHa x 65 H3 B. np l1 Me Cb 16~l n 
npl1 Ta KOM Bpe Me HI1 l oxna lKACHI1R" y s en l1 411T CR AO " 5-2~s . 

3HEPfI111 npOTOHOB. M, B 
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P l1c .l . P a c n p ClJ,eneHl1e llblXOlJ,OB P Hc. 2 . PacupeAe n eHHc HblXO)..\OB 

11 3 0 TOn Oll TyJUHI n o TOJ!Ill,l1H e HT Te p  nao-r onoa TynHR no T Onll~I1H e 

6H eBoii NeTilJIJI Ht.IeCKOil ~1HllJ e HH, 06  HTTep6HeBoH Ne 'l'aJIJIl It.IeCKoi! /oll! 

rr y x e n u oii npo -ronax a C 3Hep rH eH Welll1, o6nYt.IC II lIOH npoTo HaNH 

64+ 1 M3B. C 3HCp rl1 eii 100 lb B. 

n p ~ BeAeHH~e asuue peayne r a 'ru n03Bon Sl IOT c nen ar e 3a KnlO 48HI1 e ° 
nep C neKT I1 B HOCT ~ , B np 0 l1 3 BOACTBe HHo M nn a He, nonY4e HI1R 107T m B pe 
a K~I1 R x I1 TTe p611 A C npoTo H aM~ , Ha4an bHa A 3Heprl1R K OTOP~X ne>t< I1 T B 
I1 HTe pBane OT 6 5 AO 100 H3B. 

METOA BblAEnEHrHl PAAHOTymUl 113 I1 TT E P6~IH 

r 

npl1 06nY 4eHI111 npOTOHaMI1 I1TTCp611R B~COKOi1 4I1C TOT~ cyure c r aeu uo 
npOU\e 11 6~c Tpee, 4eM AnR 3p611R ~ rOnbMI1Sl, pewa CTCR 3aAa4a OTAe 
ne HI1R paAl1oTynl1R OT MaTepl1an a M~lWeHI1. H~ I1 CnOJlb30Banl1 An R 3TOl1 
~ en l1 xopOWO 113BeC THoe CBO~ CTBO HTTep511R ~eMeH T l1 pOBaTb CR aManbra 
MoA Ha Tpl1R ~3 a~eTaT HblX pa cTBoPoB /19, 20~ CxeM a 06pa60TKI1 ofin y4e H

Ho ro I1 TTCp5 11 R npe nc r aene ua Ha PI1C . 3 . lIa MOAe nbHblX CH CTeMax 6b1no
 
3K c n e p~ MeHTanbHO HaRAeHO, 4TO ne pc A ne pBoR ~eMe HTa~ l1 e n OnTI1 Man b

Hoe cone px a ua e I1T TCp611R B pec r aopax Aon lK HO 6~T b 120-1 40 Mr/Mll.
 
c yM Ma pHaSl KOH~eH T pa~I1R NaCl H CH:POONu npI1Mep Ho 2,5 Monb 11 pH
 
4 , 5- 5 . np~ paCXOAe o xono 0,6 MJ1 0,3% a Man br aMbl Ha Tpl1 R Ha 0AI1 H
 
Ml1nnl1n~ T p paCTBo pa B ne pBblX Aeyx ~eMe HT a~ 110HH~X ~ I1 Knax / pl1 c . 4/
 
B pTyTb 3 KCTpa r l1 pye TcR He MeHee 80% I1 TTe p6 I1R . YBenl14eHI1e KOnl1

3 I. 5 6 

TOfllU HHA. !/CM
2 

8 10 12 ,. 16 

TO~W I1H"' . r/c ,l 

5 



PIIC . 3 . Cxesia IlblAeJleHWI Ii KO II 

l\eIlTpllpODUIIIIH HI 7T III . 

4~C T B a aMan br 8M~ B O A HO M ~H Kne 

npHBOAH T K Hepa ~HO Han b HOM Y e e 

H C n Onb 30 BaHH ~. nOCKOnbKY n p o 

~ecc 4eMeHTa~HH npe Kpa~aeT C H 

H3-38 Bbln3ACHHH Yb (011):3. Ilocne 

n R T H ~eMeHTa UHOHHWX ~HKnOB paC T

10
BOP, conepxa BW1I1 He GOIlce " 

OT HCXOf1Ho ro Ko m 14 C CT B 8 H r r e p

GHR, nOAKHCIlHnCR H n e p C HOCHIlC R 

B 4HCT~n 3KCTpaKTOp . A8 nbHc~waR 

nRTH- WCCTl1KpaT H8R 3KCTpaK~HR 

I~HH )t(a Ila KOH ~ eH T pa 4 H~ HTTCp6HR 

c~ e MHHHMYM Hi) TpH nopAAKil. Ko

nH4CCTBO HTTepUHR 10Kono 10- 50 
MI{f I , OCTiJKllI\e e CR 1l0CI1C nc pe p a

f1, ,1 1<1-1 '~ ~IWC I 1l1 . HC MeUI;jIlO nocnc
AY"'Ul eMY npoucccy ouuc T KI>1 TYIlHI1 

11 .1 1 ~I1 I<poxp OI1aTO rp il lbI14 eC I<0~ KO

JlOHKC, COAC PlKil Bweii 100- 120 I~r 

K .Jl I10 H0 0 6 MC HHW'1 CMOIlbl. t1aIlbl~ 

G'b LM KOnOl lKI1 noaaonnn nonv-rar b 

npcnaparu 167'('111 eblCOKOH YAenb

I-:u i i l o61>C MHOi1! a I<T11BHOC T 1-1 

/pl-1c.5/. 

IbIlOlKCIHiilR auurc P ilAI10XllMHlf'.:CK<ln npouenypa , HCC MOT p H Hc1 Kil)l(y 

UlYIOCH rpOM03AKI)CTb 113-3iJ 11 ~iO r O I< p <JT l iO rO nour ope uun ll cMeHTill l1-10HHblX 

4111<110B, YAooHa C TOllKI1 3 pe l l l-1 R ec OCYUl C CTBn el1l1R a a 6110Ilo n 14 C C KO l1 

3a~ I1T l) i1. C06CT ElCI1HO npou e cc ctipoce 11<:lTepl1 <lll il MI1WCH I-1 3cJI I I1MaCT 

ue Gonce 'I d e a, .J acn M eTOA~II(,J - O T paCTBopCH 11R M I1We ~iH AO BblAa 4 11 

K0 11 C 4 Ho ro noenapa r a Pilll~lOTym1 R - r p efiyc r o ko n o I pc x 'l a c o s . 

Pa 3 pa 6oT aHI~bl ~1 ~'C TOA H ~OAH l) KpaTHO 11CnUllb3 oJB ,) 11 CR W1R t>blAcnC lllt fl 

paAI-10TY11HR 1-13 II TT r p611 C Bbl X MI1WL H ~n nOCllC An l1 T e nbH~ X l~ny'll~Hn 

10-12 4 / npOT OHa M~1 -" 6r;M3B I1P~l IH I l CI~ CI1B H O (' T;l f1Y lI I<O B ~IO 5 M"I\ 
I~ a 1>130XPOIHH)M 41-1K1l0TPOHC Y-2 110 . n ony'lCHllb' C c nyc r a 7-8 nttl 'i1 1l0 1.fIl.' 

K\)H qil 06nY4cliH A nperiapa ru 11l7T III 0 " npaunnn u c s B lle H T p aIl h Hb l ~1 
I1HCTHTyT AACp Hbl X I-1CCnef\OBaHH .:1 I\H r IlP IPOCCC II A OP$I. r n c 113 fl l1X 

rOTOIHlml paAl1ot1Jap'1a~CBHI4CCKll e npunapar sr, H...·o6xo,q1 1l~ble AIlH 1~ 1 1;'l r

HOCTI>1KI1 HCKO r opu x ofJOpM onyxonea • 11eAHKo-1311 0 I IOr l-1 l1CI. I<l1(; . ll CI1C'AO

Ba l~I1R, npoaencuuae l3 paAHOIlOrI14CC KO ;, K11I>1H l l l<, '1Cf\l1 ~ 111;(.KuI1 aKri

AC MI>1 11 Ape3,qellil nox a-vanu , 'Ho n p ennpar u 1l.i'TIIl. nonY 4 t.'II I1b1 C " 3 

I1T Tep13Hn, cr0 11b ~e 3~¢e K T I1 B li bl npl1 Al>1 arHOCT I-1KC p aK<l , I<J K 11 l l pe 

n a o aru cnanor-e uaoro paAl10TynlHI. 4TO x ac a e t e n npe rtapa r ca Itl7T m, 
nonY4 ae ~l bl x H,] nY- l 00 • T O OHI1 B 6nl1)!(a.::!wee Upl;; Mfl n po,1/.\ y r ' 1Cllb1 T .J

Hl1e B KIlVlH I1Kax. 
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TC pGII H n p a C T u o p e npu CI ' O Mll oro
Kp UTIIOrl I ~CMe IlT a l1,HII 0 . 37. axansru
N oii narpnn , Hc x on uc e I' l l <II.\CTilT 

uo r o p a craopa ", 5-5, 0 , uau arn.n aa 
K OIl1~e HTpnJ I IIH 120 - 140 I'l l' Vh/ l-ill , 
lI P OA OJI lKll 'l' e.r11> 1l0 C T b ueneurauun 2 I-1It1l . 
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PII C . 5 . XjH),"I ,l'rOl'pilfpll'lCC I<iHl '-"1I 1C'I'

IW II xouueurpnponanue 167 T m. 

Korro ux a r/! 2x I00 M~I OOWEX 50xH ~ 
/ 20- 30 MK / . 3J1lOe II l ' - 0,075 WIII\. 10 +-1-

(l -OKCII-II:w6Y'l'lIPilT ,'l M~10 1 1l 1l 1 JO 40 

I' ll .. 4 , 5 . (lubeM " ;lIIJ IIl ll , ()2 ') ~111. YYI KAnEflb 

A B TOPbI 6IlarOA ap H I~ 1\. 1!l. l hll lt:fJY 3,1 J1 0 1llI CPIXKY HClCT OR I l\e~ p a oor u , 

H. ~. Mo pe BO~ aa npenoc r aB JlC II ~1C n Gp.l 3 qiJ MCTan n l14e CK Oro I1TT Cp 6 H R 

B~COKO~ 4H CTOT~ H a . H . C oGon~ BY 3 .1 T CXHH 4 eC K Y~ n OMOUlb n p H npOB e 

A e HVlH 3 K c n e p HM eH TOB . 
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plJ- 1l5-253 HryeH KOHr 4 aHr ~ AP. 
nonY 'l e 'l~e noeneparoe 167Tm ~ 3 ~ TT ep6~eBoi1 M~ UJe H~. 
06nY'leHHoi1 npOTOHaMI1 65- 100 t13B. 

~ccne AoBaHo 06 p a30 B aH~le 167 T m B RAepHblx pe aKllHRX npH poAlioro HTTep6HR 
c npo To"aM~, HMeKlC\I1MH Ha4anbHYKl 3HeprHKl 65 ~ 100 M3 B: 

+ + 
I' Vh rp , It n ) 167 Lu fJ 6 - 3. , 167 Yb ,8 , e .;. 3. , 167 Tm e - 3 . , ~1 

55 MIIH \7,3 HII II 9, 25 A ll. 

PaGoT n .lhop P~H RAepHblX npo6neM O~R~. 

llpenplIHT Olh, 1985 

Ilepenon /1. H. n ll , o nll 

Nguen Kont) I , 11111 " I,d P6- 85--253 
Pr oduc t i o n "' Id " 1m I , ..n Vl l ,.'r blum Ta r ge t I rrn d i c t ed 
w j th r ro t ou- (,,, 100 11..V 

Prcuhu l lUll loti 1ft , lrn I", ... IJ 11 ( Ill/co ,>t i qu t ed i n lIuc l C: o!l r r e lops 
of nnt lll .tI ,.lIur l,I,,,,, 11 ,,1 1' '' ''' ''' wl lh tt u - 1111 11 .1 \ un(' ,uy 65 eV dnd 100 Me 

" Ill " ,, ' c, 1" 7 "-<.. I 
nal Viol I'. In) In",11 • "h • '1'10- - - . 

, 111111 I I, , 111 1 11 q . 2 ~ d , 

.II! 1117 IllS . 
flu' ,I., t •• '" 'III/HI on I h., d l s t i f bu t l on 0 1 I m, Tm ,l nd Tru i so t o pes 
()l/'" th, Vh 111"1'1 l IJi,~ ",' '1'' 111 l h .. I, ' i1em~ Y b t.a r n e i exposed t o 64' 1 MeV 
pr o i un- Inl'I,", II\'/ 1m ," 1.1 Itln 1m .H I p lod'Je,('d In qu .m t l t Ies 600 , 950 a nd 

3 " CII" II " 1' 1'" '' III/I 1'1' f Ill I 10 0 H" V t he v i e ld o f lU?rn, f r om t he 12q / c JT\ ' 
tMlll'l I ',Ifill ,," 1'10 II wI th 1N7111' Impu r l l y ~2 0 []":. /I t e chn i que ha s bee n 
dC\llollIl" '" II ' ,1' 1', 11 ,II ill " II I Vb olf1d r nd l ut hu l i um by cemen t a t. l on I rom a c e t a 
te so l u t l on 1I',ln'l n,l .udlum III1.tl cl ,un fo l lowed by i on -excha nqe pur i f l c a 
r Ion ..nd ( 0 11 ,,' 11 1 , " jllll "I I ll" r ,ullulhu l i um 'lo ll1p l ,~. The procedure l as t s 
~ 3 hour ." t h' , It..", If ,tl Vi' I " I "ID 

Nuc l ea r '/1 [11' 1 l o r llll ,d .• \ , "I '" I1111 h.• 
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