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I 
UerrbJO HaCTOSlweil pa60Tbi 51Bf!51rrocb H3y"'eHHe a -pacrraaa HeilTpoHoaeqm-

UHTHblX H30 TOf!OB p8llH51 . ilaHHbie 06 a - pacnaae 3THX H30TOfiOB HHTepeCHbl C8MH flO 

ce6e - OHH IT03B0f!5110T Ha OCHOBe MeToaa 3aMKHYTbiX UHKf!OB 3HeprHil a - H {3 - pac -

naaa rrpoH3BecTH pac"!eTbi Mace Slaep. KpoMe Toro, Heo6xollHMo HMeTb rronHbie 

caeaeHH51 o a - pacrraae H30Torroa B o6rracTH Po Th , TaK KaK 3TH a -H3f!Y-

"!aTemf MoryT OKa38TbC51 QJOHOBbiMH IlpH CHHTe3e TpaHcypaHOBbiX 3f!eMeHTOB, 

Llo HaCTOSlwero BpeMeHH HMerrHcb Heorry6nHKOBaHHbie aaHHbie MaK$epneHa H 

fpH!jxp3Ha B KHHre Xai!aa / l / ITO a -pacnaay H30TOf!OB 
214

-
2 12 

Ra • J-13 CHCTeMaTHKH 

/ 21 
a - pacnaaa CneayeT, "'TO £lfl51 H30TO ITOB pa£lH51 C M8CCOBbiMH "'HCf!8MH 2 1 2-206 

BpeMeHa )KJ13HH 6y£tyT COCTaBf!SlTb CeKyH!lbl, 3TH H30TOflbl rrerKO CHHTe3HPOBaTb H 

H3y"'aTb c ITOMOlllbiO MeTO!lHKH, rrpearro)KeHHOil MaKcjleprreHoM H orrHcaHHoA B pa6o
/3 ,4/ 

Tax 

B HaCTOSlweA pa6oTe Mbi Ha6nJOaarrH p51a HOBbiX a -H3flY"'BTen ei<, KOTOpbie 

Ha OCHOBaHHH 3HeprHil a -pacnaaa , nepHO!lOB f!Oflypacrraaa , a TaK)Ke H8 OCHOBaHHH 

QJYHKUHi! B036y)K£teHH51 MOryT 6biTb ripHITHCaHbl H30TOITaM pa£tH51 C MaCCOBbiMH "'HCf!8MH 

oT 2 14 ao 206. 

OnbiTbi npoBO!lHf!HC b H a BHyTpeHueM ny<;Ke 310 - cM UHKf!OTpoHa OYlH Yl c HC-

15,61 ITOf!b30B8HHeM 3KCf!epHMeHTaf!bHOi! YCTaHOBKH , OITHC8HHe KOTOpOH !laHO B pa6oTaX , 

Co6HpaHHe npoayKTOB SJ£tepHbiX peaKulfil ocymecTBrrSJrrOcb MeToaoM aacop6u HH H3 ra3o 

Boil cTpyH , H apa OT!la"'H TopM03HfllfCb B rerrHH rrpH aTMocQ>epHoM aaarreHHH H BbiHOcH 

f!HCb CTpyei! ra3a Ha c6opHHK 51£tep OT£l8"1lf, KOTOpbiH 38 KOpOTKOe BpeM51 nepeHOCHfl 

HaKonrr eHHYIO aKTHBHOCTb K Si- Au noaepxHOCTHo-6apbepHOMY aeTeKTopy a - "' aCTHU. 

B aKcnepHMeHTax Hcnonb30Banacb nrraT>rHOBa51 MHWeHb TorrwHHOl! 0 , 5 MrlcM 2 , 

HaHeCeHHa51 Ha 6 MK anJOMHHHeByiO QJOflhry, J-130TOf!HbiH COCTaB M H WeHH 6bi fl cneay-
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JOIUHM : 192 Pt -13, 2% , 194 
Pt -5 6 , 6%, 195 Pt -1 6% , 196 Pt-12, 6% , 

198 Pt-21,6% . 

3HeprHH 6oM6apOHpyJOIUHX HOHOB H3MeHHII8Cb n y T eM n epeOBH*e HHH npo6HHK8 C 

MHrneHbJO BllOIIb panH yca UHKIIOTpoHa. HaMepeHHH npoBOilHIIHCb npH aH eprHHX HOHOB 

22 
Ne oT 95 no 150 MaB. 

H 8H6onee nonxonHIUHMH oKaaanHcb cnenyJO~He pe 3 KUHH: 

194 Pt ( 22 Ne' xn ) 216-x Ra 

192 Pt ( 22Ne, xn ) 214-x Ra ' 

B peMH - 8M niiHTYOHbiH aHaiiH3 npoBOOIWCH H8 8HBIIH38Tope AH-256. JlnH H3MepeHH i't 

n e pHOOOB nonypacnana 256 BMniiHTYilH.blX K8H8IIOB p836HB8IIHCb 118 4 ( 8) BpeMeHHbiX 

rpy nn no 64 (16) K 8 H8IIOB, 

8 peM H HBKOnneHHH BKTHBHOCTH 118 C60pHHKe , paBHOe BpeMeHH H3MepeHHH 8 KTHB

HOC TH JleTeKTOpOM , 6binO p aBHbiM: 5 MHH, 40 ceK, 20 CeK, 5 CeK, H 0,3 CeK, 

K a nH6pOBK8 a - cneKTpOMeTp8 npOBOJlHnacb C TIOMOI!lb!O TOHKOrO HCTOqHHK8 

Th ( C + C ') •KOHTpOIIb 38 CT86HIIbHOCTbJO anna paTypbl OCyiUeCTBIIHIICH no HMnynbCBM 

reHepaTOp8 TOqHOH 8 MnnHTYilbl. 

HneHTHqlHK8UHH nonyqaeMbiX H30TonoB npoBOOJ.In8Cb no cjlyHKUHHM Boa6y*lleHHH 

( 3a HCKmoqeHHeM 
206 

Ra ) 11, KpoMe Toro, B HeKoTopbiX cnyqaHx - no ooqe pHHM npo-

nyKTaM pacnana. 

H a CHCTeMaTHKH Baiionb/ 
2 1 

cneooBano, 'iTO aHeprHH a - pacnana nap H3oTonoB 

212-211 Ra , 210-209 Ra H 
208-207 

Ra o qeHb 6nH3KH. Harna annapaTypa (pa3-

perneHHe cneKTpoMeTp8 60 KaB) He noaBOnHna paanenHTb no aHeprHHM a -q8CTHU 

OUHH H30TOn OT npyroro BHyTpH TBKHX nap, HaMepeHHbie cjly HKU HH B03 6Y*OeHHH OK8-

38II HCb B aTHX cnyqaHX 6onee UlHpOKHMH. lliHpHHB Ha TIOIIOBHHe BbiCOTbl COCTBBnHeT 

15 -20 MaB, B TO BpeMH KBK cjlyHKUHH B036y>KOe HHH, COOTBeTCTByJOIUHe OUHOMy H30TO

ny, HMeJOT rnHpHHY 8-10 M a B. 

n epHOilbl nonypacnaaa H30TonoB 
214 

Ra '
213 

Ra H 
206 

Ra H3MepHIIHCb npH aHeprHHX 

22 
HOHOB Ne, coOTBeTCTBYJOillHX MBKCHMBIIbHOMY BbiXOilY aTHx H30Tonoa. B Tex 

212-211 210-209 208-207 
cnyqaHx, Korna CHHTe3HpyeMbie H30TOnbi Ra • Ra 11 Ra 

no a HeprHH a - q8CTHU paanenHTb He yaaBanocb, nepHOil nonyp8cnana H3MepHIICH 

oTaenbHO np11 paa nHqHhlx aHeprHHx 6oM6apOHPYJOIUHX HOHOB. OnHH p aa np11 aHeprHH 

HOHOB, 118 5 MaB MeHbllieti COOTBeTCTBYJOWei't MBKCHMBIIbHOMY BbiXOilY OBHHOH rpy nnbl 

L _ 4 

a -qacTHU, BTOpoii p a3 - li B 5 MaB 6onbwer. . n epHOil nonypacnana, H3MepeHHblH 

A+l 
Ra, a npH npH ~2 Ne - 5 M a B, npnnHCbi BancH naoTony = E 

Gmax . 

~2 = E 
max 

+ 5 M aB - H30Tony ARa ( E - aHeprHH HOHOB 
22 Ne, COOT-a max 

BeT~';.ByJOIUBH MBK C HMYMY cjlyHKUHH B036Y>KileHHH). nonyqeHHbie pe3ynbT8Tbl npHBe -

neHbi B Ta6nHue. 

J130TOIT 

214 Ra 

213Ra 

21 2 Ra 

211 Ra 

210 Ra 

209Ra 

208 Ra 

207 Ra 

206Ra 

Ta6JIHua 

HacToHmaH pa6oTa Pesyn1TaT~ BannH H AP·77/ 
<aHeprHH IlepHO,ll; ITO JIY- JH8prHH IlepHO,IJ; 

a- qacTHU pacna,n;a a -qacTKU nonypacna-
(M3B) (MsB) .n;a 

7' 14_:!:0, 02 

6,73+0b02 
6,6z-+ 02 
6, 52..:!;'0, b3 

6, 89_:!:0, 02 

6,89+0,02 

7' 01..:!:0, 02 

7, OI.!.Q, 02 

7' I3.!..Q, 02 

7' 13..:!:0, 02 

7' 28..:!:0., 03 

2,5_:!:0,1 C8K 7,136_:!:0,005 2,6_:!:0,2 C8K 

6,730+0,05 
6,623+0,005 2,75_:!:0,15 MKH . 
6, 52 CEO, 005 

15..:!:2 C8K 6,869_:!:0,005 13..:!:2 C8K. 

12..:!:2 ceK 6,9I0..:!;0,005 15_:!:2 ceK . 

3,6..:!:0,2 C8K 7,0±8..:!:0,005 3,8_:!:0,2 C8K 

4,5..:!:0,3 C8K 7' 008..:!;0, 005 4,7..:!:0,2 C8K 

1,8..:!:0,5 ceK 7,131_:!:0,005 1,2_:!:0,2 ceK . 

1,8_:!:0,5 ceK 7,131..:!;0,005 1,3..:!:0,2 ceK. 

0,5 C8K 7,270..:!:0,005 0,4..:!:0,2 C8K 

Bo apeMSJ HarrncaHHH 118CTOHIUeti CTBTbH 118M CTBnH H3BeCTHbl JlBH
/11 

BannH H np . Hble 0 TeX >Ke H30TOII8X paOHH, nonyqeHHbie B 5epKnH 

PeaynbT8Tbi aMepHKBHCKOH ryiiiibi npHBelleHbi B Toli: >Ke Ta6nHue. 11a 

cpaBHeHHH c n enyeT, <JTO onpeaeneHHbie H8MH 3 HaqeHHH aHeprHH a -qac-

THU H nepHOilOB rronypacrrana anSI acex HCcnenoaaHHbiX H30TOIIOB aa-

x OllSJTCH B xoporneM cornacHH c peaynhTaTaMH B annn 
171 
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B 3aKmo'!eHHe a BTOpbi C'! HTB!OT CBOHM npHS!THbiM aonroM no6naroaapHTb qne -

Ha-KoppecnoHa e HTa AH CCCP LH .<l>nepoBa 3 a HHT e pec K a a HHoii pa6oTe . A BTOpbi 

Bblp8>K8!0T 6naroaapHOCTb 13.13.3axBaTa eBy 3a llpHrOTOBn e HHe MHWeHH. 
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