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ronoBKOB H.A., Haaaoa P.E., Kona'IKOBCKH A., 
Hopceea IO.B., lJyMHH B.r. 

Anhljla-pacnan aefiTp(;lHoneljJHUHTHbrx HaoTonoa panoaa 

P6-5791 

C noMOIIIhJO MSI"HHTHO!"O · anhljJa-cneKTpo!"paljJa Hayqancg anhljJa-pacnan 
HaoTonoa panoaa c A = 206 ... 212, paaneneHHbiX Ha Macc-cenapaTope. 
HafineHb! HOBbie anhljJa-nepeXOLI~I Ha ypoaHH LIO'IepHHX smep, 

• fipenpHHT 061.e,Q101eHRoro HHC'l'llTYTB QepBIIIX HCCI8AOBBHJII. 

"' )b&la, 1971 

Golovkov ·N.A., Ivanov R.B., Kolachkovsky A., 
Norseev Yu.V., · Chumin V.G. 

a -Decay of Neutron-Deficient .Radon Isotopes 

P6-5791 

The a -decay of the Ru isotopes with A = 206 + 212, 
separated·on mass-separator,. was studied with the help of magnetic 
·. :a -spectrograph. New a -transitions to the daughter nucleus 
levels were obtained. 
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AJThwa-pacna}{y HsoTono: 

CioT /l-9/, B KOTOpWConp· 

Hb16 COCTOHHliH ,I{0'!6pHlDC H,I{I 

318 pacna}{OB. 0 TOHKOti CTp; 

HHH CibiJIH llOJiy'!eHbl JIHJJI:& B I 

·nee nonHoM HHWOPMSUHH oei 

nepByJO oqepe,I{:&, TPYAHOCTHMI 

TO'!HHKOB p8,I{OH8 C XOpome~ 

,I{JIH 3KCll6pHM6HTOB H8 M8rHI 

HYT:& e~e O,I{HO BaJI!Hoe ycn1 

HM6HHO- H6 OCiXO,I{HMOCT:& H30TI 

CiOJI:&JJIHHCTBO HSOTOllOB 'p8,lt( 
', 

PHO,lt8MH nonypacna,ltSI B pH) 

,ltpyrou H C nepHO,ltaMH flOJIYI 

Cfl6KTp8X CMeCH H30TOflOB fll 

np6THpOB8T:& H6HSBeCTHbl6 

poro XHMH'!6CKOrO Bbi,I{6JI6HHE 

uacc-cenapaTopa .ltJIH pas,I{el 

HCflOJTh30B8HHe MarHHTHOrO C 

CllOCOCiHOCT:&IO H HH3KHY ypoE 
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An»@a-pacn~y naoTonoB p~oaa c ft~ 212 nocBamea pH~ pa -

60T /l-9/, B KOTOp~ onpe~6H6HH SHeprHH o<-nepexo~OB B OCHOB­

HH6 cocTOHHHH ~oqepHHX a~ep n ~oHH an»@a-pacna~a OT o6mero qnc­

na pacn~OB. 0 TOHKOM CTPYKType 8H»W8-Cll6KTpOB H8~6~HH6 CB6~6 -

HHfl 6HHH nonyqeHH RHW» B cnyqae 211Rrv /!,2/. 0TCYTCTBH6 6o-

·nee OOHHO" HH@OpM8UHH 06 an»~a-pacn~e STHX H30TOllOB BH3B8HO~B 

nepBym oqepe~»,Tpy~HOCTHUH npHrOTOBR6HHfl BHCOKOKaqecTB6HH~ HC­

ToqHHKOB pa~OHa C XOpomeM @HKC8UH6" 8KTHBHOr& CROH, npnro~HHX 

~nH SKcnepnueHTOB aa uarHHTHHX cneKTpoueTpax. Cxe~yeT no~qepK­

HYT» 6.6 O~HO B~H06 yCHOBH6 ~Hfl npOB6~6HHH ll0~06HHX pa6oT, a 

HM6HHO-H606XO~HMOCT»H30TODHOro paa~6H6HHfl npenapaTOB. TaK KaK 

60nDWHHCTBO H30TOllOB ·pa~OHa 06H~a6T OTHOCHT6HDHO KOPOTKHUH ne­

pHO~SUH noxypacna~a, B pa~e cnyqaeB noqTH coBn~aD~HMH ~pyr c 

~pyrou H C nepHO~aMH nonypacna~a ~oqepHHX H~OTOfiOB, TO B 8H»~a­

Cn6KTpax CM6CH H30TOllOB npaKTHq6CKH H6B03MO~HO O~H03Haqao HHT6p-

npeTHpOB8T» HenaBeCTHue ax»wa-rpynnu. PaaBnTne ueto~oB 6NcT­

poro XHUHq6CKOrO B~6H6HHH p~OHa B coqeTaHHH C npHM6H6HH6M 

uacc-cenapaTopa ~HH paa~eneHHH p~noaK·rnBHHX naoTonoB, a Ta~e 

HCllOHD30B8HH6 MarHHTHOrO Cfi6KTporpa@a C BHCOKOM p~apema~~en 

cnoco6HOCT»~ n HHSKHU ypoBaeu ~oaa noaBOHHHH Hau nocTaBHT» n pe-



•.. 

PHc. 1• YctaROBM .lt1lll xBliHqecxoro BLI,lteJteHIIUI paJJ;oua. 

' 

4 

mnTL sa~aqy nccne~OB! 

206 :S A ~ 2I2. PesyJ 

CTO!l1Jl6!1 paclOTe • 

I. ME~ 

Ana _nonyqeHHH p~ 

qaHHCL npOTOHaMH C Sl 
. . . I . 

U6nyqeHHll npoBO~HITHCl 

cocTaBnana 0,7 - I,5 

Cll B MHWeHH B pea~H~ 

oc5pasoM. 
' 

06nyqeHHYD Mnmel 

~na pacTBopeHHH. Konc 

. KOTOPYIO llO,lllKHM8nH SK( 

npOclKH npH clhlCTpOM BC 

CHBHOrO paCTBOpeHHll. 

B03~yx 1'13 IUlnCill TOKiH 

BOU KpaH 7. llocne I-£ 

B noBymKy IO, a B KOJ 

pOHKH 2 no~aBaHOCL I~ 

· JKSBmet! 3 · Kannn KOH~e1 

paCTBOp6HHll TOpHH D~ 
. . .· . 

npoxo~nn qepes norno~ 

noqn, TpyCiKy 5'c. TBeJ 

cepHon KHCJIOTO£! ,llnfl < 

H BO,llll. Jlanee, npoxo} 

H HarpeToU .z~o 450°C ~ 
- . ' . 

KHCHOpO,lla H OCT8TKOB 

lKH,liKHM 830TOM, OH 



~Jl8HHII p~OH6e 

Wl'ITJ> 3a,naqy l'JCCJI6;&0B8Hl'lfl TOHKOi1 CTPYI\Typbl 1'13 OTOllOB pa,noHa C 

206 ~ A ~ 2!2. Pe3yJIJ>TaTbl aTHX l'ICCJie,noHamttl npe,nc•ranJieHhl n Ha­

CTOHJll0£1 paCiOTOo 

I. METOJlltll{A 8KC!lEPit1!.1EHTA 

AJIH noJiylleHl'IH pa,noHa MHmeHl'l l'l3 ueTaJinliJqecKoro TOpl'IH ooJiy­

qaJIIIJCJ> npOTOH8MH C SHeprHeii 660 MaB Ha CllHXPOL\l'll\JIOTpOHO 01'1fllt1. 

UCiJiyllOHHH npOBO;&l1JlliJCJ> H8 BHYTPOIIHOM nyqKe; 11X np0;&01Il!UlTCJIJ>HOCTL 

cocTaBJIHna 0,7- I,5 qaca B pa3Jil'lllllbiX onb!Tax. Pa,noH, oopa3YIOI.lll'lit­

cH B Ml'IWOHIIJ B p68KL\l'll'l rnyeiOKOro OTU\6llJIClll1H, Bb!A61IHJICH CJie;&yiOII\HM 

oeipa30M. 

OCinyqeHHYIO Ml'IWeHJ> llOIJOU\8Jll'l B CTOKJIHHHYIO KOJICiy I (pl1C.I) 

,nJIH pacTBopeHJ,1H. KoJICia nnciTHO aaHpb!BaJiaCL npi!WJllH}!ol!aHHO!.i npoCiKoii, 

KOTopyiO no,nJKH!laJiliJ aKCL\eHTpl'IKOM 3 .llJifl npe,noTnpaU\eHHH Bh!Cipoca 

npOCiKliJ npH Cib!CTpOM B03p8CT8Hl'll'l ;&UBJieHliJH B KOJI6e BO BpeMH 11HTOH­

CliJBHOrO paCTBOpel!HH. 3aTeU npl'l 3UHpb!TOM MOrHIIJTHOM aanope I2 
' ~ 

B03;&yx .113 1\0JICibl TOKOM rOJiliJH BUDO.l{l11ICH 1'13 CliCTeW qepea TpeXXO;&O-

BO£i KpaH 7. Hoene I-2~Ml'IIIYTHoro npO.llYBBIH1H reJil'Jtt nanpanmmcH··· 

B JIOBYWKY !0, a B KOJICiy ,1\Jlfl pUCTBOpOHl'JH TOjJl'lfl 1'13 KaneJILHOit BO­

pOHKH 2 ll0;&8B8JIOCJ> I5 MJI 8M -p8CTBOpa COJifll!Oii Kl'JCJIOTbl, CO,ltep­

lK8Bmelt 3 K8llJll'l KOHL\eiiT}Jl'lpOB8HHOl1 UJIUBl'IKOBO~ K11CJIOTblo ~0 ilp6Wl 

paCTBOpeHHH TOpHH llb!A6JIRIOU\l1ilCH PUAOH YBJloKancH TOKOM reJIHH l'l 

npoxo,nliJJI qepe3 nornoTHTCJIL 4, co,nep~nll\HM HUCbiJllOHHbiH pacTnop me~ 

1IO"IIH, Tpyeiuy 5. C TBO}J.llO~ '}(OJI liJ norJIOTMTe1IJ> 6 C l\OHL\eUTpl'lpOB8HHOt\ 
. . 

cepuon Kl'ICJIOToll .ItJIH OllHCTI\H raaon OT runorenon, nap on ImcJioTbl 

liJ no,Itbi. Jlanee, npoXO,Itfl IIU,ll. HUrpeThiM ,l\0 '/OU°C ryo'lUTbiM Tl'IT3HOM 8 

l'l Harpe TOll )tO 450°C MC,l\:biO 9 ~ pU./lOli 01111!1\0JICH OT 830TU t BO,ItOpo,na, 

Kl'IC1IOpO,Ita l'l OCTOTKOB HO.llblo llOIIU,ItUH B 1IODYII1HY !0, OXJ18lit,It80YYIO 

lKl'l)tKl'IM 830TOM, OR B11Mopal.\liJ!i8JIC!1 118 UI\Tl1Bl'IPOB8HHOY yrno. 
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nna npe~ornp~eHHst non~aHHst napon no~u H3 aruoc¢ep~ Ha nuxo~e 

nonymKR duna no~e~eHa xnop&anbUHeBast rpydxa II. 

PacrnopeHRe MHmCHR npo~onxaxocb 3 MHHY'J!U• no zcreqeuHR 

6 uiutyr o gaqana pacrnopemtst ~03IDlerpRqecY.He npMdopu noxa3HBMR 

npeKpamOHRe pocTa aKTHBHOCTH B noBymXe 10 1 qro npHHHUanOCb 30. 

oxonqaHne cdopa p~ona. rrocne aroro nonymxa orcoeAHHstnacb or 

cHcreuu de3 npexp~eHHst oxnax~eHHst z~ aaorou H nepe~ana­

nacb.Ha uacc-cenaparop. 

Po.s~eneHHe l'!soronoa na uacc-cenapaTope /IO/ npoBo~HJIOC.b 
D T6116HH6 10•15 MHHyT ~0 OKOHqO.HHH pOOTO. aKTHBHOCTH HO. .KOJIH6K• 

tope. nnst cdopa p~OHa na xonnexrope ycranaB~RBanaob anDMMHn~-

B8H HnR TO.HTo.HODast qonbra. fiOT6HUHo.H, YCKOpHD~Hlt HOHU1 COCTO.Bnstn 

~20 xn, qro odocneqHnano npoqHoe saxpenneHRe arouon ~ona B 

no~noxxe. B ro xe npe~ HcroqaHKH dunH ~ocraroqHo roHKKMH: rcax 
nOKa3MH nocne~y.D~He H3M6p6HHR 1 nony~RpHHO. cnexrpanbHOtt nHHMH 

onpe~eJUJnO.Cb D OCHOBJIO:M. TOnbKO mHpRHOtt aKTHBHOrO CJ!Ost1 KOTOpa.sl 

B 30.BRCH:MocrH or pexHYa padoru uacc-cenaparopa cocrannana 2+4 MM 

npH BHCOT6 20 Mll. 

llorepft O.KTHBHOCTM B pe3ynbTare ~H~y3HH p~OHO. C no~KOXKH 

B oxpyzaD~YD cpe~y He npenumanR 5% sa 20 qacon. Decb npouecc H3ro­

ronneHRst HCTQqHHKOD C MOMCHTO. OKOHqO.HHH odnyqeHHSl ~0 Haqo,na 

R3M6p~Hl'llt 30.HHMO.n 35 .. 50 llifHYT• 

Hccne~onaHna ot-cnexrpon npoH3BO~HnHcb c nouo~bm MarHHr-

Horo anbqa-cneKTporpo.qa/II/. ;ItJrn donee aqx}leKTHBHoro Rcnonbaona­

HHst aroro npndopa uu nnepnue npnueaHnH ~ydnerHutt ncroqHzx. 

MarHRTH06 none cnexrporpaqn1 OCYJ{6CTBnstDntee tlX>KYCHpOBKY aJibqa .. 

qacrRu Ha yron l" IT, xax R3BecrHo 1 ,~~;aer Ha qoxanbnolt nonepx­

nocrn cnextpanbiiYD nHHHm 1 nonropstDntYD reouerpnqecxRe pa:ntepu 

6 

l 

HOTQqHHKa RsnyqeHRst H stDR 

OTHOCHtCnbHO llROCKOCTH"CK 

taKou none no~HstTb HcroqH 

H306pazeHH6 C~BHH6TCSI BHH 

odopo:r. TaKHM odpo.3o:M, ec 

neHtpo.HbHOlt nnoCKOCTH non 

xaToqHHH ~nst xoro,. qrodu 

O,IJ;HOll 3HepretHtJ6CKOJL ,JJ;Riut 

cnexrpa, pacnono:xeHHue·~~ 

HO.llpHMept npH H3Yli6HHH<M 
HRH 2IOR.., H 212 Rhr c .. 

Hcnonb3oBaHHe AY6~ 

HRe 1 xoropoe B. HamRX on~n. 

rpa~ npH a:ou 6una MaKCK 

3I\CIIEPHM 

B nonyqeHHHX Mb¢6• 

nouHMo anL~-rpynn, npHH~ 
~MHC.L raxxe MLqn-nepexo, 

R3o%onon - Po R At 
ce~Hmut' uaccrum e Co~ep:xaH: 

mMO OdHIIHO I%, OCTaJibHHX 

rpyrm npru.tecett nerKo npoH: 

1myqaenoro Rsorona c MZ.!lJ 

OC%MbHHX aJI.LqxJ.-rpynn;, OdJ 

nepRo,u;aJI nonypacn~a H c: 
HNMH od aneprmnc Mbqn .. ne] 

Hadnn~aBmRecst B cnex%pax, 



ruocq,epu Ha BI1XO~e 

rr. 
r,ru. ITo HCteqeHHH 

~ npMdOpU llOKa3UBaJIH 

ro llpHHHUaHOCL 3a 

orcoe~uanaoL or 

30tou H nepe~ana-

IIO/ npOBO~KnOCb 
rHBHOCTH Ha KOJIJI8K• 

~HaBJIHBaJiaCb anDMXHH~­

O~Mtt HOHH, COCtaBJIRJI 

3 atOMOB ~OHa B 

uoqHo TOHKHlUU KaK 

crextpa1ILHOK JIHHHH 

Bora cnoa, xotopaa 

~ coctaBnana 2+4 ww 

~H p~oua c no~noxxH 

,B •. DecL npouecc H3ro. 

118HHa·)to Haqana 

~CL C llOWO~LO MarHMT• 

~THBHOro HCil01Ib30Ba­

rHwt HCtoq}UIKe 

~KyCHpOBKY aJIL~-

¢QF~1ILHO~ nonepx­

pHqecxHe pa3Mepu 

1 

HCTQqHHKa H31Iyq6HHII H RDJIRD~fDCII ero 39pKa1ILHUM OT06paxeHH9M 

OTHOCHT61ILHO llJIOCK~CTH CHUY8tpHH MarHHTHoro llOJIR/12! ECJIH B 

taKOU 110116 no~HIITL HCTOqHHK BHm8 llJIOCKOCTH CKMM9TpHHt TO ero 

H3o6paxenKe c~BHHerca BHH3 or Hee na raxoe xe paccroamte H ua· 

odopo:t. TaKHM o6pa3ou, ecJJH yc'l:aHOBHU ~Ba HcroqnHxa nume H mu:e 

U8HTpaJILHOtt llJIOCKOCTH llOJIR H paCCTOIIHHe Mex~y HKMH C~81I8TL )tOC­

taToqHNH ~Jill toro, qro6U H306p~eHHII He nepeKpUBaJIHCL, TO B 

O~HOU 3HepretHqeCKOM ~Hana30H9 MOEHO O~HOBp9M9HHO llOJiyqHTL )tBa 

cnexrpa, pacnonozennue o~Hn no~ .JtpyriDl. 3ro oxa3anocL no3MoxHHM, 

H81lpm.!ep, npH H3yqeHHH aJIL!l6-Cil9.K'l:pOB H30TOI10B 20BR" n 2()gJtk. 

HJIH 2IORH- H 212 RH. H T .~. 

HcnonL3oBaHKe ~y6nernoro HCT04HHF.a ne BJIKaer Ha pa3peme­

HHe, xotopoe B H8.11IHX omrrax cocrannano IJ + 6 K3B. Cneroc.HJia cnexrpo­

rpaqa npH a:oM 6wta Ma.KCMl!a.JILIIOH - 8•10-4 OT 4 'f' • 

31\CIIEPHMEHT AJI:bHI:lE PE3YJILTATU 

B nonyqeHHUX an&qa..cnexrpax M3oronon p~oua c 206 ~A~ 212 

llOUHMO aJib~-rpynn, npHHaAJI9X~HX CaMHM M30TOllaM p~oua, HadJID­

~aJIHCL raxxe anLqa-nepexo~u, oruoc~Heca K pacn~y MX ~oqepHHX 

K3otonoB - Po K At H anLqa-rpynnu npHMecen H3oronon c co-

ce~mmK· uaccaMHe Co,Jtep:~auHe npKMecen .JtBYJC coce)tHKX Mace He· npenu­

mano 06INHO ~t OCTaJibHUX - ueuee O.~, ll03TO.KY HCKJIDII8HH9 aJILqB­

rpynn npHMeceu nerxo npoH3BO~HnocL cpanueHHeM aJIL~-cneKrpa 

H3yqaeuoro H3otona c aJILqa-cnexrpa.uH ero coce~eu. ~eHtHqMKaUKII 

OCTaJILHUX anLI}a-rpynn, OllHapJ'ZOHHhiX B Cll9Ktpe, llpOBO)tHJIRCL .no MX 

nepHO~aM ITOJiypacn~a H cpaBH6HH9M HX 3H8prHtt C H3B6CTHNMH )taH­

HHMH oil aHeprHHX aJIL¢6~nepeXO.ltOB )toqepHHX K30TOIT0Be Bee aJibq6-RKHH~ 

HadJID,JtanmnecH B cnexrpax, 6unn raKKU o6pa3ou Ha~exHo k)teHrH~UK-
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1!3o:on 
J(aHH!Ie nactoJIIlleK pado:u 

:JRepru· anlja• 3neprHJ! Oraocuenuwe 
-qacuJ poBRJI JIR%eHCBBBOCrH 

E,( (llaB aJILija-nepexo-·n .. , ,II;OB 

2I2R,. 6,26;aD,003 0 I,O 

5,583.J,0,003 687 (500.J,0 05)•I0-4 

2IIn,. 5a850.J,0 0002 0 0,34.J,0 00I 

5,783.J,0,002 68,3 0 063.J,0 00I 

506I6.J,0 0003 238,5 (207.J,0 02)•I0-2 

5,466,10~003 391,4 (I,4,10,I)•IO-'; 

5,276,10,003 585 (I,5JP,I)•I0-4 

50 I79.J,0 0003 684 (2,6,10,2)•10-5 

5,055,10,004 81?, (6 .;t 2)•10-6 

2IOR .. 6,038,10,003. 0 r,o 

5,35IJP,003 '100 (5,6,10,3)•10-5 

209R,. 6,039,10,003 0 z,o 

5,891J.i0,003 144 (1,4,10,2)•10-3 

5,887.J,0,003 155 (2,;aD 02)•10-3 

5,6,60.J,0,003 386 (2,4JP,2)•Io-'1 

208n,.. 6,139..,0,003 0 1,0 

5,4?0Jp,004 682 (4,7,10,4)•10-5 

207n,., 6,1~6,10,003 0 1,0 
6 ,068.i() ,003 59 . (6 06.;t0,2)•I0-3 

5, 995,10,004 133 (1,0,10,3),10-) 

206R,_ . 6,260.;t0,003 0 1,0 
....... 6,600 .., 600 ., "zo-J 

8 

Koa«>• 
~:ns-

2,5 

I,O 

7,5 

1,7 

4,5 

IOO 

6 

8 

5 

I,O 

2,2 

1,2 

150 

95 

45 

1,o 

3,2 

0,9 

'i'O 

200 

1,0 

Tadxxua I; 

,llanH!Ie ,llpyrn pador 

l;l:nocnuuwe 3HeprHJI aulja- 3ueprxa 
-'I~CU~ posua HR%8HCRBHOC%B 

Eo~ lbB aJILija-nepexo,~;os yp (1t3B) 

6,264.J,O,oo!/21 0 -- 68!/15/ 
0 33~i,2/ 5,847.JP,ool1•2/ 0 • 

5, 779.JP,ooal1•2/ 68
0
7/IA/ o,64i1•21 

506I3.JP,ooi1•:>./ 236, .,ti61 o,o;(Io2/ 

- - -
- 588,af18/ -
- -
- 814,3/!8/ -

6 ,o37JP ,oosf21 0 -
69</?I/ -

6 ,o37JP ,oosf21 0 -- 143,1/IB/ -
- 154,rf18/ -
- -

6,141,10,004111 0 

- 6A;(?I/ 

6,D5JP,ooaf61 
0 -

- 60/IA/ -- 12</181 -
6,258,10,003/G/ 0 -

- 676/21/ -

l 

pouauw. J{auuwe o<S. oHeJ 

nepexo,JtoB '·· noJlyqeHHW~ 

~eurs sanpera npe,JtCtl 

.)tiSt BC8X H30!0II~ 

aJILI}a-pacn8Jt cocraBJISti 

sroro HCIIOJIL30BaJIHC:&:.l 

non, o<SpaaouaBmKXca B 
, -· I __ , 

ltO!OpYX rtpHOY'fC!BOBaJil 

;a:oJIH MLI}a•paona;a:a. ~e: 

paon8.,1te · Jl3otonoB . pa,~to: 

yqecn B pacqetax. not1 

Ot~IIH ~ep IIOCJI8 ax~ 
222 ~, 11ac:n. neno qiOI ; 

CJI8.ltYJIDt11K o<Spaso:u::' . 

2221bai. 
. IOO. 

CpaBRJIBM Rat8BOIIDBOO: 

HaXO~QilXCR . B paBBOD81 

nepDoro axta an!Ja-pai 

B peayurare aroro om 

RIXO~!CI u·c~e~-811: 

6JIII3D Jl: ~BBHII pa<Sotl 

JICtoqBHJWB'e 
B tadJlllite 2 npBJ 

•soronoB, •ocJle;a:oBaB~ 



Ta6JIBII!l Io 

)laurure ,11pyux padoT 

'Prm~ anlja- 3nepraa PTHOCRTBJIUI!e 
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K COWtsD~ .U'J:KBBOOtlt sioro UO!ClD&t JDI81J1118rO B8p110,l DOXJ ... 

pacruw. 5;7 IIIIa.-, o..Saacu, &e,locmroq&oJl .l1UI.· · oiiPe.leJleBU . 

BUa&couoo:lr ot ~e:pexo,.& &a nepBoe Bosd~e~&oe ooo:l:oaRJie 
20~, &e»>llee uepra 676 .,.,/2II .• lozao tox:&KO )'!BIPQUII, 

'i!O OJia Sl .· Dp8BBIIM'l . 10~:3 or Hln8RCHBBOC'lK OOBOBBOro D8p8XO.l&e 

06Cy.E,lteHHe peayn:&T8TOB 

nonylleHHI:ie HaMH .ltSHHI:ie o6 · o( -pacna,~;e\ qetH_o-nrHwx H~o­
rono:a pa,ltOH8 B COBOKYTIHOC'l'H C ,lt8HHWIHHCCJie,ltOB8T6Jieit,-HBY118BIJIHX 

6~;nee KO;OTKOJEHBYIIIH6 HBOTOfili pa,ltOH8 /?{ fi03BOJIH1IH H811 C,lt6JIST:& . . . . 

. HeKOTOp~e BliBO,ltli •o .B8:BHCHMOC'rH na~UHSJI:&HliX nepHO~O:B an:&\Ila-pacna-

,lt8 HeitTp~·HO,lte\IJHUHTHliX HBOTOfiOB p8,ltOH8 OT 8Hep:mH pacna,lta~ Ha 
. . . . . . . ' \ 

pHc.3 npe,ltCT8:BJieH rpa\IJHKt KOTOp!iH ,lt6110HCTpHpyer STY 38BHCHIIOCT:&. 

B~u~, liTO·~apaKrep •. . 38BHCHMOCT~ 06iilleH: ·u, ~ z vt t HO_ 

np.HMa.H .1t1I.H uaoronoB c N < . 128 pacxo,ltHTc.H c np.HIIoH ,ltJI.H tJ> 128. 

11~repec~H \IJSKTHeKOT~poit. B8,lt6pi:KH OCHOBrlOro ~n:&rp~~nepeX0,1t8 212R"', 
' . . - . ~ . 

B TO Bp'eii.H KSK t:J.. -nepeXO,lt H8 nepBOe BO-B6YJK.1tCHHOe COCTO.HHHe 

208po :2+ ~Bn.HeTC.H nonHOCT:&JO paapeWIBBYM.DpHliHHOD aroro, :aepo-

16 

.. ~ 
i 
I 
I 

" 

. T.~(ru} 

, .. ~· . 4208 
to' . .. ·.· 

' . .· 

106 \ \ s m\ 10 • . . 

101, .. 

103 

1o2 

10 

1 

10-1 

10-2 

5,5 

PHc. 3. 3aBHCHMOCTL n1 

tieTHNX. H,ltep p1 

OTJIOJ:eH napizyl! 

Macmra6e, -no c 
.I t TOt -'/e;.. 

,ItJI.ll OCHODRIIX 

XO,ltOB HI\ nepBl 



~e~ero aepaox DOXJ~ 
101 XJR OnPe,JtEIJUUoia . 

B08d,.,.8BBOe oootoaae 

foZBO %0.11>:10 ytB6P:I.1'UJJt 

iocil oosoBBoro . nepexoJt&. 

. . 
ICC1I6,1tOB8 T61I6~ 1 H ayqa~WHX 
'. 

fiOBB01IH1IIII HSY C,lt61I8T:& 

;HiD: nepHO,ltOB 8HLI})~-p8CII8-
IT aHepl'IIIH ·. pacnS,lta. · Ha · 

' . . \ 
. - . ' 

lCTpHpyeT sTy aaBHCHYOCT:&. 

~H~eH: ~ ~ ~ v~ ' HO. 

iTCH 0 npHYOit ,lt1IJI tb 128. 

lora im~wa-:-nepexo~a 212& .... , 

loa!Syx,lt(mHo e cooTOHHHe 
: ' - ' 

aa,Dplll"llr'IHO~. aToro, Bepo.:. 

~(ceK} 

10
8 

~ 08 
107 

to6 

~~ 10
5 

10
4 

+~a 
10

3 \2Fztz 
1o2 ~06 

220+. +\" 
10 

\ 1 ., 

10-1 

10-2 218 ~'\ 

5,5 6,0 6,5 1,0 1,5 c.,(J..f38) 

Puc. 3. 3aBHCHMOCT:& nap~Han:&HHX nepHo,ltoB an:&¢6-pacna,lta qe:rno­

qe:ruux H,ltep pa,ltOHa OT aneprHH a.JILqa-"laCTH~, ITo OCH Op,ltHHaT 

OTJI0:16H nap~a.JILHHH nepHO,lt aJILqe-paCIIa)ta B JIOrapHcfi!HqecKOU 

MacmTade, no oca Rdo~Hcc - aneprHst an:&qe-qac:rm . .t n uacw:raele 
.I - J TOIJKaJ.lH Od03HaiJ6HH 3HaqeHHSI nap~HaJILHI:t{ nepHOAOll reJ.. . 

,JUISI ocaomuoc cl. -nepexo)toB, rpeyroJI:&IHfF.a:Lm - ,ltJ!st o( - nepe-

XOfiOD HR nepnue· B03dy.l,lt6HHU6 ypODHH 2+ )t046pHHX SI,ltepi 
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a+ 23,5M~H. o ... 2. ~ac. o+ 22MHH. 
I 

208 210 ~12 
86Rn122 c:l-(96t1 86 Rn.124 c:l-(1 00~) 86 Rn126 

3oTH _
4 

HF ;5 HF :lorH HF 
5,6x10 z,2 • S,Ox 10-s J..O 

a) 
.,. ,.. • ., /.lll4lx10 1,2 2+ 681, 

a-t o,f' .,.. J.,O o+. 0 ,1'1,0 i,O 
0+ o,/1,o 2,5 

204 3,5'1a.c. 206p 8,8AH. 20~Po 2,93 roA. 

81, p0120 84 °122 84 124 

512- 10MHH. :f;"" 1 - 15'12C. 
I 

207 211 
86R';j21 86R"l23 .,/.( 26%) 86Rn:,25 

o( 

o/.123~11 ·:~ .. " HF 
6x1o-6 5 

8') II II 
9/r e12 2,6x1o-5 8 

684 1,5x1o-4 6 

3orH HF 585 

2,4x1o-4 +5 391 
1,4x1o-4 ~00 

J •• " HF J86 27x1o-2 lt,5 
2,2x1o-3 15 312-238, ~ ' 

1,0x1o-3 200 312- 155 1,4x10-3MD 

{1~ -3' ~0,63 J.,7 
3/r 6,6 x10 q 1/r 144 

1,0 .1,2 0,34 7,5 11. - 1,0 0,9 512- 0 ~ 

203 3JM~H. 205 118'/d.C. 207 5,7Yac. 
Po Po 

81, P0123 84 119 84 121 

PHc. 4. (a) Cxel!bl aJII>qa-pacna,l\a -qe:ruo-1.1eTHux· nsoronoD pa,ltoHa. 

(6) Cxeuu an:&qa-PP.ImaAa He"lleiHUX nsoronon PflAOHa. 

I8" 

arHo, aBnserca Hanxqxe B 

Koa~~HeHTH sanpere 

6WII onpe,n;eneHU OTHOCHT6JJ 

N '128. Ha ocHOBaHHK llB 

raeu ~eHTHIJHOCTI> _KBaHTOE 

20?Rrt, CO CfiHHOU H 'tle3: 

HSB6CTHUX RS pa60TU /23/~ 
COCTOHHHH 209nr., • )tniz OC 

Ha TOM 48KT8 t liTO cfoo.tl1 
ypOB8HL 68,3 K3B 207p~· . c 

npe,n;nono~HTI> onHH H qerso 

BBe,n;eHHue raKHU o6p 

COCTOfiHHH HeqeTHUX s,n;ep p 

o6onoqerr • 

qTo xacaerca Bos6yx 

o( -pacna.Jt, To s,n;ec:r. no 

cxoJII>Ky aaxonneHHUt! a.Kcne 

TOqHUM ,li;JIH KaXMX"nM60 SaR 

QqJ[raew 
KYD dnaro,n;apHocrL B.IT.A!la 

MHoroKparsoe npoBe,n;eHHe u 



o+ 22MUH. 

212 

c/..(1 OO'r.) B6Rn126 

" 3otH -5 
2 5Px10 

2+ 687 

a+ o 1,0 

20~P. 2,93 f"OA. 

. 84 °124 

1 - 15 '!a.C:. 

211 

tl.( 26%) 86R'125 

·:~ .. " 
6x1o-6 

g;r e12 2,6x1o-5 
684 1,5xlo-4 

HF" 585 

~5 
1,4x1o-4 

391 

I 9$ 3/2-238 
2

1
7x1o-2 

ISO 

117" 68 
.1,2 

:a !Yr 
201 5,7<~ac. 

81, Po123 

HF 
.LP 

2,5 

HF 
5 

8 
6 

100 

lt,S 

1,7 

7,5 

rHux· Hso:ronon p~oHa. 

·HsoTonon pa~oHa. 

. I 

SITHO, SIBJISIOtCJ! HMHqxe B 212Rt~~ sauxuyrot! ol.1oJioqKH N •I26o 

KoaippHI.{HOHTH sanpera ~ -pacll8Jta JieqetHUX J!~ep (radJI.I) 

t1H!R onpe~e118HH OTHOCHT8JILHO npawot! ~J! qerHo•qeTHHX Sl~ep C 

N'I2B. Ha ocHoBaHHH uanux xoa~~eHTOB sanpera us npe~nona­
raeK ~OHTHqHOCTb KB8H:J:OBHX xapaKTOpHCTHK OCHOBHOrO 

20?~ CO CITHHOK H qeTHOCTLD OCHOBHOrO COCTOSIHHSI 

H3BBCTHHX HS pa60TH /2J/~ To ze cauoe UOZHO CK838Tb 

COCTOIIHlUI 2()gfua, • ,ll1111 OCHOBHOrO COC:J:OSIHH$1 2II~ 

cootoaHHst 

203po - 5/2 .. , 

H 06 OCHOBHOM 

t OCHOBUD8SICL 

ua rou qaxre , q:ro caumt 6naronpHSITHHK o<. -nepexo~ ~er na 

ypOB8HL 68,3 K3B 20?po CO CllHHOK H qeTHOCTLD l/2 .. /JO/, UOZHO 

npe~onozHr:& onHH K qerHoo:r:r. I/2-(pHc.4) • 

BBe~eHHHe raKHK odpasou KBauronue xapaxrepaorHKH 90HOBHUX 

COCTOSIHHH HeqeTHHX SI~Op p~OH8 DOJIHOCTLD COOTBO:J:CTBfDT M0~81IH 

o6onoqeK'. 

qro xacaerca sos6yz~ennsx ypoaHeH, Ha KOTopse npoacxo~:r 

c(-pacn~, ro s~ec:r. noxa rpy~o c~enar:r. KaKHe~ro BUBO~s, no­

cxo.III>Ky H8KOll110HHHlt 3KCnepHUOHT8JILHW:! ld8TOpHaJI HO SIB11Jt8TCSI ~OCT8• 

TOqHUM ~JISI KaKHX"JIHdO 38KnDq8HHHe 

CqxraeK CBOHlf npHaTHUM ~onroM nspasHTL rny6o. 

KYD dnaro~apHOCTh BelloA!lfLHac:&eay1 H.H.rpouoBOH H ,ll.MoHqKO sa 

KHoroxparHoe npoae~eHHe uacc-cenapxpoBaHKSI npenaparoa paxoua. 
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