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Barnapow n. H ap. P6 - 11812 

0 pacnaae 
208 

Rn 

l13y'!eHbl CD9KTpbl Y -nyqeJI, KOHBepCHOHHbiX aneKTpOHOB, YY- H ey
C0Bll81l9HHH npH pacnaae 208 Rn 0 npeanO}I(9H aapnaHT CX9Mbl pacnaaa 2D8Rn .. 

-+ 208At 0 BaeaeHbi aoa6y}l(ll9HHhie cocTOHHHH 208At c 3HeprHHMH: 
23,53; 63,70; 113,79; 173,75; 424,80; 600,50; 734,22; (853,4); 904,40; 
1539,8; 1826,6; (1979,5); 2270,2 H (2576,6) KaB. 

Pa6oTa BbinOnHeHa B naooparopHH !lll9pHbiX npo6neM 011HI1. 

OpenpHHT 06beAHH9HHOrO HHCTHryra swepHbiX HCCil91lOB8HHH. lly6Ha 1978 

VasAros L. et al. P6 - 11812 

On the Decay of 
208

Rn 

Spectra of y -rays, conversion electrons, yy- and ey -coin
cidences at the 208Rn decay have been studied. A variant of the 
decay scheme for 208Rn .. 208oAt is proposed. Excited states of 208At 

are introduced with the energies: 23.'>3; 63.70; 113.79; 173.75; 
424.80; 600.50; 734.22; (853.4); 904.40; 1539.8; 1826.6; (1979.5); 
2270.2 and (2576.6) keV. 

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

Preprint of the Joint. lnsti tute for Nucleor Research. Dubna 1978 

Cor nacHo .IJ;aHHLIM o6Jopa /1/ B 67o/o cnyqaea pacrra,IJ;a 
208

Rn I T 112 = 23,5 MUH/ o6pa3yerca 204Po /a peJym.
rare a -pacrra,IJ;a/, a B 33o/o cnyqaeB -208At /B peJym.ra

Te ( - Jaxaa ra/. An Leila- pacrra.IJ; 208Rn rrpaKTH'IeCKH rrpo
HCXO.IJ;HT B OCHOBHOe COCTOHHHe 204Po /HHTeHCHBHOCTL 

-3 nl a -pacrra,IJ;a Ha ypoaeHL 682 K3B MeHLwe 5 ·10 -,o OT' o6I.Qero 
'IHcna a-pacrra.IJ;oB/. . 

u 208.-.. 20R. 
Cae,IJ;eHHH o pacrra.IJ;e -l(.n -+ -at He 6Lino B rre'laTH 

BIInOTL .IJ;O 1973 r., KOr,IJ;a 6LinH orry6nHKOBaHLI ~ep,Lie pe-
3ynLTaTLI HaWHX HCCne,IJ;OBaHHB pacrra,IJ;a 208Rn 2 •3 

o 

AHanH3 CIIeKTpOB y-nyqeu H TeM 6onee KOHBepCHOHHLIX 
3neKTpOHOB, COIIpOBO)K,IJ;aiOI.QHX pacrra.IJ; 208Rn, CHnLHO Ja

TPYAHHeTCH IIpHC'YTCTBHeM B CIIeKTpax nHHHB, CBH3aHHLIX 

c pacrra,IJ;oM .IJ;O'IepHHX 'Jor;rroa /uerro'IKY pacrra,IJ;a 208Rn 
CM. Ha puc. 1/. PaHee 2- 4 IIpH H3y'leHHH pacrra.IJ;a208 Rn MLI 

pacrronaranH cpaBHHTenLHO IIOnHLIMH CBe,IJ;eHHHMH nHWL 06 
HJny'leHHH 204Bi /5/ . Pacrra.IJ; .IJ;Byx ,IJ;pyrux .IJ;O'IepHHX HJo

TOIIOB - 204po H 208At - 6Lin He,IJ;OCTaTO'IHO IIOnHO Hly'leH. 

HawH IIOCne,IJ;yiOI.QHe HCCne,IJ;OBaHIIH C MOHOH30TOIIHLIMH HC
TO'IHHKaMH 204Po u 208 At CyJ.UeCTBeHHO .IJ;OIIOnHHnH nHTepa

TYPHLie .IJ;aHHLie o6 Hx HJny'leHHax. HarrpHMep, rrpu pacrra.IJ;e 
208At IIOMHMO 33 H3BeCTHLIX rrepeXO.IJ;OB 06Hapy)KeHO OKOnO 
150 HOBLIX /6/ .KpoMe roro, 6Lina ycoaepweHCTBOBaHa Mero

AHKa H3MepeHHH H o6pa60TKH CIIeKTpOB Y - nyqeu C IIpHBne

'leHHeM 3BM. BBHAY 3Toro HaMH JaHoBo HJy'leHLI crreKTpLI 

HJny'leHHB, corrpoBO)K.IJ;aJOJ.UHX pacrra.IJ;208 Rn ./ 03 At. 
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208Bn 
86 23,5 JmR 

cc, 

1,6 ~ 

Puc. 1. l.(eno'"lKa pacnaoa2D8 Rn. 

YCJIOBH.JI 3KCIIEPHMEHTA 

B pa6oTe HCIIOJib30BaJICJI 
208Rn, IIOJiyqeHHbiH llpH pa3-

,LJ;eJieHHH Ha Macc-CellapaTope CMeCH H30TOIIOB pa,ll;OHa, 1<0" 

Topa.ll BLI,LJ;eJI.IIJiacb 110 MeTo,LJ;y, OIIHcaHHOMY a /7 I, H3 TOpHe

soil MHWeHH, o6nyqeHHOH IIPOTOHaMH c JHeprHeii: 660 M3B 
Ha CHHXPO.UHI<JIOTpOHe Jla6opaTOpHH JI,LJ;epHbiX 11p06JieM 

OWJIW. Mai<CHMYM BLIXO,LJ;a H30TOIIOB pa,LJ;oHa, IIOJiyqaroi~U~x

CJI a peai<.UHH rny6oi<oro paciUeiiJieHHJI TOPH.II, llpHXO,LJ;HTCJI 

Ha Heii:TpOHO,ll;e4JH.UHTHLie H30TOIILI c A = 208 - 211. MoHo-

4 

H30TOIIHLie 11pe11apa Thl 208 Rn, I<OTOPLIMH Mhl paclloJiaraJIH 

qepe3 -50 MUH IIOCJie I<OH.Ua 06JiyqeHHJI, 6LIJIH ,lJ;OCTaTOqHO 

HHTeHCHBHbiMH, qT06bl Bb16paTb OIITHMaJibHble YCJIOBHJI llpH 

H3MepeHHJIX. 

Cllei<TPLI y - nyqeii: Hccne,LJ;oBaJIHCb llpH IIOMOIIUI Ge (Li) -

,LJ;eTei<TOpOB 06'beMOM 200 MM2X 5 MM, 38 CM
3

H 50 CM3 C 

3HepreTHqeci<HM pa3peweHHeM (~E) COOTBeTCTBeHHO 570 3B 
j,LJ;JI.IIEy- 100 K3B/; 2,3 H 2,5 K3B j,LJ;JIJI Ey- 1,3 M3B/. 
MeTo,LJ;HI<a o6pa6oTI<H 3I<CIIepHMeHTaJibHLIX ,LJ;aHHLIX c llpHMe

HeHHeM 3BM OIIHCaHa B pa6oTaX /8,9/, 

lf3MepeHHJI Cllei<TpOB yy - COBIIa,LJ;eHHH llpOBe,LJ;eHbl C 

,LJ;BYM.II Ge(Li) -,LJ;eTei<TopaMH o6'beMOM 27 H 41 c;w3j ~E -

cooTaeTCTBeHHo 3,5 H 3,0 K3B ,LJ;JIJI Ey- 1,3 M3B/. BpeMeH

Hoe pa3peweHHe CHCTeMbl COCTaBJIJIJIO 50 HC. KO,LJ;bl C06LI-

THH /4096x4096/ llepe,LJ;aBaJIHCb Ha 3BM HP-2116C H 3a-

IIHCLIBaJIHCb Ha MarHHTHYIO JieHTY. 06pa60TI<a Ma TPH.Ubl 

yy - COBIIa,LJ;eHHH llpOBO,lJ;HJiaCb IIOCJie 3I<CIIepHMeHTa llyTeM 

Bbi6opa "OI<OH" /10/, 

Cllei<TPLI JJiei<TpoHoB BHyTpeHHeii: I<OHBepcHH 6LIJIH H3y

qeHbi llpH IIOMOIUH TOpOH,LJ;aJibHOrO 6eTa- Cllei<TpOMeTpa/1 1/ 

H Si (Li) -,LJ;eTei<Topoa /~E= 2,273,0 K3B ,LJ;JIJI E e·-
300 K3B/. Si ( Li) - ,LJ;eTei<TOPLI IIOMeiUaJIHCb a MarHHT-

HOe 6e3,LJ;HCIIepCHOHHOe ycTpOHCTBO /12/I<OTOpoe 1103BOJIJIJIO 

HCI<JIIOqHTb COIIpOBo:>K,LJ;aiOIUee 3BK H3JiyqeHHe. 

lf3MepeHHJI Cllei<TpOB ey - COBIIa,LJ;eHHH llpOBe,LJ;eHLI C TO

POH,LJ;aJibHLIM 6eTa-cllei<TpoMeTpoM H Ge(Li)-,LJ;eTei<TopoM 

o6'beMoM 41 CM 3 I ~E = 3,5 K3B ,LJ;JIJI EY- 1,3 M3B/. 

PE3YJibTATbl H3MEPEHHH 

Pe3yJILTaTLI MHoroi<paTHLIX H3MepeHHH cllei<Tpoa y -
Jiyqeii: H I<OHBepCHOHHbiX JJiei<TpOHOB llpHBe,LJ;eHbl B ma6A.J ,2. 

,[{JIJI fiOJibWHHCTBa CJiyqaeB llpHBe,LJ;eHbl cpe,LJ;HeB3BeWeH

Hhle 3HaqeHHJI Ey H ly 110 5-7 cepHJIM H3MepeHHH. IIony

qeHHLie pe3yJibTaTbl He CHJibHO OTJIHqaroTCJI OT 011y6JIHI<O" 

aaHHbiX HaMH paHee /2-4/ , HO ;oqnocTb ollpe,LJ;eJieHHJI EyH 

I y 3aMeTHO B03pocna: llorpewHOCTH H3MepeHHJI E y ,LJ;JIJI 

fiOJibWHHCTBa llepeXO,ll;OB COCTaBJIJIIOT 20· 80 3B, a ly 

5+ 15o/o. 
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IlpOOOAJICeHUe ma6AUllbl 1 

Ta6Aut~a 1 
208 208 I 2 3 4 5 Cae,!J;eHHJI o y- nepexo,!J;ax npH pacna,!J;e Rn .-. ::\t ; 

~~< 620 K3B, ly251,05 = 100,0±2,4; I K251,05 = !60,5:!;0,8 2,7:!_0,6 K : 7,9±2,4 I.U II,5+3, 7 
- 6,5±4,6/ 

I63,2,i0,4 3,0,t0,8 K : 7,9±!,9 li!I,!11I+E2 12,3±3,2 

EJ 1 K3B 1J,OTH.eJI.. 1e-,oTH.eJI,. f,tfJII>TmiOJ!l>H. T 169,7,i0,5 2,7,t0,7 K :!7,4±2,8 (1.12) LIOJ!H. 

I 2 3 4 5 I73,50,i0,06 16,6±1,7 K :34,0f3,9 M1 60+9 

23,53,i0,02 4,8j;1,3 M1 :I65±50 MI 838j;2:)8 184. 56,i0. 05 8,4±1,3 K :13,9±3,6 !:II ,I. II +E2 27+4 

40,I7,t0,0I 20,7±!,4 -£1 :528±€2 MI 779±55 187,52,i0,05 5,I±Q,8 K : 9,3±1,2 r,11 15,8±2,5 

t.2 : 67±17 I92,367:!:5J,02I 18,9±1,9 !{ :29,7±2,4 I iii ,I :!I +E2 56±6 

t.3:6,7±2,3 198,96;!.0,15 4,5:!_0,4 K : 7,1±1,1 i.I1 12,4±1,2 
M :!53±18 

213,6!;!.0,10 8,8j;I,O l{ :2,19;!.0,35 !II+E2 
,}/ : 50.:tiO 

0 : 23±7 226,83;!.0,08 3,4;!.0,5 K: (I) (lili+E2) 4,0(12) 

50,09,t0,01 35,2±2,5 1,. I :464±54 MI 694.±48 244,31;!.0,04 I8,9,:ti,9 !{ :18,0±1,0 m 37,9+3,8 

{..2 : 48±8 245,8j;I,O 6,4±1,0 K : 6,2±1,0 (!.II) (I2 I G-t-2 ,0) 

M : 93±23 251,048±0,032 100,0±2,4 K :76,5±4,6 m 194±5 
0 :7,6±2,3 1.. :14,1±1,6 

59,959,t0,006 38,3;!.2,7 ! 1 :286:!.33 MI 420±29 M :3,4;!.0,4 

{.. z: 39±8 259,649±CJ,033 10,0±1,1 
M : 80+17 - 287,160;!.0,022 56,8±2,3 K :27,0±2,2 M1,!.i1+E2 93,8±3,8 
Jl :I4,4,:t3,0 

: ~±!6 (1.12) (74) 
295,93J±0,022 13,7±CJ,5 

II4,6+0,3 I,9,t0,4 K 

!23,4!5+0,032 8,!±!,2 K : 33±5 MI,Lil+E2 73±9 
306, 77,t0,04 18,3±!,8 K : 7,0±1,0 l:II ,l.H+E2 28,2±2,8 

27,3,:t2,7 
3!6,46;!.0,08 22,1±2,2 K : 8,I,t0,9 i.li ,I•II + E2 33,3±3,3 

134,!8+0,08 4,2j),4 K :19,4.:;3,1 :~u 

325,293:!_0,016 42,5±1,7 K :!4,1±!,! !U 62,0±2,5 
!44. 44j_-O' 03 10,0,:t1,8 K : 31.:~;:6 :JI ,;n:+E2 54+IO - 1.- : 2,9j),6 

350,026;!.0,021 (i6,6.:~;:2,3 j{ :22,3.:~;:2,6 !.II 91,6,:t3,2 

6 7 



IlpOOOAJICeHUe 111G6AUflbl J Ta6AUfla 2 

3HeprHH H HHTeHCHBHOCTH Y -ny'leH, COllpOBo:>K,ll,aiOIUHX 

I 2 3 4 5 
pacna,ll, 208Rn --. 20~t fEy> 620 K3B, Iy251,05 
= 100,0±2,4/ 

361,30±<J,10 17,5;t1,2 K : 5,9±1,2 M1 23,5±1,6 

365,337±0,024 46,1,±2,1 - - - EJ,KaB 11,oTH.e;rr,. EJ,:;::aB 11,oTH.e;rr,. 

3'79,847±<J,015 36,9±1,2 K : I0,2±I,2 I.U 48,0±1,4 643,5;t2,0 3,8;t0,8 II29, 32±0, 09 1,5.z0,3 

390,57±<J,04 24,9±2,0 K : 6,4±<J,6 MI 3!,9±2,6 655,08;t0,09 13,9±1,9 II40,60±<J,09 3,5;!.D,4 
701,69±<J,09 9,9±1,2 II45, 34±0, 06 4,8;tQ,6 

399,87±<J,08 !0,1±1,2 - - - 7!3,9±1,0 2,2;t0,4 II56,54;t0,0? 6,3,t0,5 

4!3. 96±0 • 06 18.6±1,3 K : 2,?j_D,4 
730, 76±0,07 6,6±1,0 !!77. 14±0. 04 32,2;t1,8 

iill+E2 - 731,7±1,0 3,3;t0,6 1201 ,24±0. 04 6,1,t0,4 

421,21,tO,IO 7,0.:!;1,0 - - - ·J 
739. 620±0. 032 2?,2±1,6 1206,48:t0,15 2,01,t0,30 
767,17;t0,12 15,7±1,6 1219. 62±0. 07 3,3,t0,4 

426, 780±<J,021 141±4 K : 28,1±2,2 M1 172±5 

' 
778,58;t0,06 5,73;t0,3? 1226. 08.:!;0 • 04 40,2±2,0 

t : 4,9±1J,6 786,608±<>,023 15,7±1,6 1268,8;::1,5 1,J±D,4 
005,237,t0,030 32,8±1 ,2 1284,95,t0,06 8,5;t0,9 

435. 55±0. 06 6,5±1,1 K : ... 1,? (i.U) (7,8) 820,057,t0,028 24,0±1,6 1287, 17±0, 12 5,7,t0,9 

47I,956±1J,025 39,4±2,0 } 
826,67;t0,07 5,3;t0,9 1306,04±0 ,04 5,50J9,35 

K : 13,3±2,1 833. 79±0. 22 3,6±<J, 7 13I7,81,t0,09 4,1J±D,31 
841,532,t0,028 19,6±1,6 1324,2I,t0 ,06 6,54,t0,27 473,440±0,022 48,3±2,4 

479,651±1J,020 46,3.:!;1,3 K : 4,8j_D,6 
852. 96j_D. 08 II,9z(),9 135?,46.:!;0,05 4, 1z.0,3 

i.U,rli+J2 53,?±1,5 865,91,t0,04 10, 7z(),6 1365. 69,t0. 0? II,5,t0,4 

486, 793.:!;0,028 31,2±1,3 - - - 8'79, 7±<J,2 5,2;t0,? 1378,95±,0,05 14,6,t0,? 
920,26±0,04 I0,9;t0,6 1424,0±1,0 1,9,t0,6 

531,97,t0,03 15,7±1,4 - - - 930,0±0,5 1,66±0,24 1429,48:t0,06 13,4,t0,9 

53?. 69,t0. 05 23,6±1,5 
939,296±<J,029 35,0±<J,8 1431, ?3,t0,06 10,0,t0,? - - - 943. 36±0. 19 4,4;t0,6 1465,3.:!;1,5 2,7,t0,5 

560,425±<J,OI7 37,1±1,4 K : .... 2,3 (MI+E2) - 951,91,t0,04 54,3.:!;1, 7 1507 ,50±<> ,23 l,51,tO,I8 

964,0I±<J,06 18,5±0,8 I560, 59;t0, 33 2,50,t0,31 
580,399,t0,025 20,0±1,6 K : 1,43z(),3 MI,li1I+E2 21,8±2,2 1 994,4I,t0,18 3,?z0,6 1669, 86,t0 , C? 3,1J±D,39 

620,472±<J,023 36,9±2,2 K : I,50j_D,34 r.U+E2 
10II,42,t0,08 6,8;t0,6 16?4,46,t0,15 2,25±,0,21 

- I 1051,0±1,0 I,9;t0,3 I77I,6.z0, 7 2, ?±<J,4 

1081. 02.:!;0. 38 1,6±0,4 1845. 30,t0. 06 14,5.::0,5 
I088,21±Q,15 2,6z(),5 1850,52z(),16 I,52±<J,33 

II20, 4±0, 6 2,1z(),4 2I5I, 65,t0, 08 4,0±<J,4 
B HHTepaane 3HeprHH 15-600 K3B onpe,ll,eneHbl OTHOCH- II25,I±2,0 I,Iz(),2 

TellLHble HHTeHCHBHOCTH KOHBepCHOHHbiX 3lleKTpOHOB, co-

oraeTCTBYIOIUHX 38 nepexo,ll,aM a 208 At. ~m1 nepexo,li,OB 

40,17; 50,09 H 59,959 K3B 3KCnepHMeHTanLHble OTHOwe-

& 9 



HHH IL I : I L 11 cornacyroTcH c TeopeTuqecKHMH nuwL ,IJ,nH 
Ml -MynLTHnonLHOCTH. 

Ilepexo,IJ,, 
K3B 

40,17 
50,09 
59,959 

L I : L 11 ,3Kcn. 

100:/12,7±3,5/ 
100:/10,3±2,1/ 
100:/13,6±3,0/ 

L · L Teopus /13/ 
I · II' 

Ml El El 

100:10,4 100:71 2,6:100 
100:10,7 100:78 2,5:100 
100:10,9 100:69 2,7:100 

HopMupoBKa HHTeHcHBHOCTeii I u I no Ka)K.IJ.OMY H3 3THX y e 
nepexo,IJ,OB npHBO.D.HT K JHaqeHHHM a k ,IJ,nH nepexo,IJ,a 
251,05 K3B, COOTBeTCTBeHHO paBHhlM 0,75±0,11; 0,74± 
±0,12 H 0,76±0,10. 3TH BenuquHLI cornacyroTCH c Teope
TuqecKHMH a k nHWL ,IJ,nsM1-MynLTHnOnLHOCTH - 0,765 
/ak paBeH 0,04 ,IJ,nH El H 0,100 ,IJ,nH E2 /. BLIBO.D. o Ml
MynLTHnonLHOCTH nepeXO,IJ,a 251,05 K3B nO,IJ,TBep)K,IJ,aeTCH 
XOpOWHM COBna,IJ,eHHeM 3KCnepHMeHTanLHLIX OTHOWeHHH 
Ik :IL: I M = 100:/18,4±2,9/:/4,4±0,7/ C TeopeTuqecKH-
MH 100:17,4:4,4 ,IJ,nH MynLTHnonLHOCTH Ml. CBH3L wKan 
HHTeHCHBHOCTeii y - nyqeii H KOHBepCHOHHhlX JneKTpOHOB 
ocy~ecTBneHa no nepexo~y 251,05 K3B. Ecnu npHHHTL 
,IJ,nH Hero a k = 0,765/ 1 ~-'ro IK 25 1,05 = 76,5±4,6 y -e,IJ,H-
HH:U. BLIBO,II,hl 0 MynLTHnonLHOCTii OCTanLHhlX nepeXO,IJ,OB 
c,IJ,enaHLI nyTeM cpaBHeHHH JKcnepuMeHTanLHLIX KBK c 
TeopeTuqecKHMH H npHBe,IJ,eHhl B 4-M CTOn6:ue ma6/l. 1. 
MynLTHnonLHOCTH HeKoTopLIX HHTeHCHBHLIX nepexo,IJ,OB 
C 3HeprHHMH ,IJ,O 600 K3B He y,IJ,anOCL onpe,IJ,enHTL, TaK KaK 
COOTBeTCTBYIO~He HM nHHHH B cneKTpe KOHBepCHOHHLIX 
JneKTpOHOB nepeKphlBaiOTCH C nHHHHMH, CBH3'aHHhlMH C 
HHTeHCHBHhlMH nepeXO,IJ,aMH ,IJ,oqepHHX H30TOnOB. 

IIonHLie HHTeHcHBHOCTH nepexo,IJ,OB /nocne,IJ,HHii cTon-
6e:u ma6A.1/ onpe,IJ,eneHLI no Iy H TeopeTuqecKHM KBK 
.D.nH qucTLIX MYnLTunonLHOCTeii. 

llpuBe,IJ,eHHLie B ma6A. 1 HHTeHCHBHOCTH I , I H 
I nonH. MO)KHO BLipaJHTL B npo:ueHTax Ha pacha.D., tfcnu 
npe,IJ,nono)KHTL, qTo ypoBeHL 23,53 K3B /eM. puc. 2/ Ja
censeTcH B 330/o cnyqaeB pacna,IJ,OB 2 08 Rn 111 . Tor .n;a 
I y -e.n;HHH:Ua ma6/l. 1 = /0,039±0,010/o/o Ha pacna.n;208 Rn 

Cno)KHOCTL cneKTpa y -nyqeii 208Rn H ero .n;oqepHHx 
H30TOnOB /6onee 500 nHHHH/ H He6onLWOH nepHO.D. nony-
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pacna.na 208Rn He n03BOllHllH HaM B HaCTOJIU-'ee BpeMJI 
npoBeCTH KOnHqecTBeHHYIO o6pa60TKY cneKTpOB YY -coa
na,IJ.eHHB. Bee )Ke MO)KHO yTaep)K,IJ.an., qyo cy~ecTBYJOT 
cne.nyro~ue HHTeHCHBHble coaria.neHHJI: IY 244,311 I y316,50I, 
ly251,05l [y 479,65; 786,61; 852,96; 11429,48+1431,731; 
1845,301' ly350,03l [y 1471,96+473,441; 951,51] ' 
ly426,78l ly939,30; 1226,08l,[y 1471,96+473,441] 
ly479,65; 951,5ll. B 3THX cnyqaJIX HHTeHCHBHOCTb COBna
,IJ.eHHH 6onee qeM a 2 +3 pa3a npeablwaeT clloH. 

H3MepeHbl e y - coana.neHHJI: I Mt23 ,53 - y I, 
/L150,09 - y H IL 1 59,96 - y I. OTHoweHHJI HHTeHCHBHo-
cTeii: ley I ly cau,neTenLCTBYJOT o TOM, qyo nepexO.IJ.bl c 
JHeprHJIMH 23,53; 50,09 H 59,959 K3B HaXO,IJ.JITCJI B npJIMOM 
xacxa.ne. 

~PAFMEHT CXEMhl PACIIA,4A 2°8Rn-+ 
208

At 

KaaHTOBble xapaxTepHCTHKH qeTHo-qeTHoro JI.IJ.pa 
208Rn- I 17 • o+. CnHH ocHOBHoro cocTOJIHHJI 208 At cornac

HO npaaunaM Hop,nreii:Ma .IJ.Oll)KeH 6b1Tb paaeH 6, a qeTHOCTL 
no Mo.nenH o6onoqex - nono)KHTenLHaJI. OTCIO.IJ.a cne.nyeT, 
qyo npu pacna.ne 208Rn -+ 208 At ecTeCTBeHHO O)KH.IJ.aTL 
3aceneHHJI ypoaHeii: 208At c ManbiMH 3HaqeHHJIMH cnHHOB 
H pa3BHTHJI KaCKa,IJ.OB yy -nepeXO,IJ.OB B ,noqepHeM JI,IJ.pe. 

llpe.nno)KeHHblii: cllparMeHT cxeMbl pacna.na208Rn ... 2°8At 
npuae.neH Ha puc. 2. 

1. Hau6onee HHTeHcHBHble nepexO.IJ.bl a 208 At, o6Ha-
208R 

py)KeHHble HaMH npu uccne.noaaHHH pacna.na n • HMeJOT 
:meprHH 23,53; 40,17; 50,09 H 59,959 K3B H MYllbTHnOnL
HOCTb THna Ml. HHTeHCHBHOCTH JTHX nepexo.noa OTHOCJIT
CJI, KaK 100:93:83:50, qyo n03BOllJieT HaM pa3MeCTHTb HX 

·a nopJI,IJ.Ke, yxa3aHHOM Ha puc. 2. To, qyo nepexo,IJ.bl c 
JHeprHJIMH 23,53; 40,17; 50,09 H 59,959 HaXO,IJ.JITCJI B 
npJIMOM KaCKa,IJ.e, cne,IJ.yeT TaK)Ke H3 COOTBeTCTBYIO~X OT
HoweHHH HHTeHCHBHOCTeii: I ey /1 Y . Bo36y)K,IJ.eHHble co
CTOJIHHJI 208At C JHeprHJIMH 23,5 H 63,6 K3B Ha6lliO,IJ.a
nHCb TaK)Ke npu a - pacna.ne 212Fr /1~/ 

12 

2. Hau6onee HHTeHCHBHblMH nepexo.naMH c JHeprueii: 
BblWe 60 K3B JIBllJIIOTCJI nepeXO,IJ.bl 251,048 H 426,780 K3B. 

0TCYTCTBHe coana,IJ.eHHB ly251,05l ly426,78l, Hanuque 
coana,IJ.eHHB I Lt59,96l I y251 ,05; 426,781, a TaK)Ke 6onL
moii: .necllHUHT HHTeHCHBHOCTH ,IJ.llJI ypOBHJI 173,75 K3B no-
3BOllJIIOT BBeCTH B036y)K,IJ.eHHble COCTOJIHHJI 

208
At C 

JHeprHJIMH 424,80 H 600,50 K3B. Bae.neHHe ypoaHJI c 
JHeprueii: 600,50 K3B no.nTaep)K.IJ.aeTcJI TaK)Ke HanuqueM 
COBna,IJ.eHHB 1450,091 ly486,79l H OTCYTCTBHeM coana.ne

HHH I Lf'9,96l ly486,79l. 
3. llpu uccne.noaaHHH cnexTpoa ey-coana.neHHB He 

o6Hapy)KeHbl coana.neHHJIL 1 59,96 c y620,47 H y739,62 K3B, 

a To apeMJI xax Ha6nro,IJ.aiOTCJI coana.neHHJI yxa3aHHblX 
y -nepexo.noa cL1 50,09. 3ToT pe3ynLTaT no3BOnJieT npe.n
nono)KHTL, qyo nepexo.IJ.bl 620,47 H 739,62 K3B H.IJ.YT Ha 
ypoaeHb 113,79 K3B,H COOTBeTCTBeHHO BBeCTH ypOBHH C 
3HeprHJIMH 734,22 H 853,40 K3B. 

4. YpOBHH 904,4 H 2270,2 K3B BBe,IJ.eHbl Ha OCHOBaHHH 
coana.neHHB IY 251,051 ly479,65; 1845,301. 

5. YpoBHH 1539,80; 1826,60 H 1979,5 K3B BBe)],eHbl 
Ha OCHOBaHHH coana,IJ.eHHB jy 426,781 IY 939,29; 1226,08; 

1378,951. 

6. Hanuque cna6blx coana.neHHB IY 306, 77fc ~y1845,30I 
no3BOllJieT BBeCTH B036y)K,IJ.eHHOe COCTOJIHHe O At C 

JHeprueii: 2576,6 K3B. 

7. H3 111a6A. 1 H 2 BH.IJ.HO, qyo H3 107 o6aapy)KeHHblX 
HaMH nepeXO,IJ.OB B 208At 6onee 40 HMeiOT ,IJ.OBOllbHO BbiCO-
KYIO HHTeHCHBHOCTb I> 20 y- e,IJ.HHHUI. OTCJO.D.a cne.nyeT, 
qyo KOnuqeCTBeHHOe 060CHOBaHHe cxeMbl pacna,IJ.a 

208
Rn -+ 

-+ 208 At MO)KHO 6y,neT c.nenaTL nuwL nocne pa3Me~eHHJI 
B HeH no Kpaii:Heii: Mepe 3THX HHTeHCHBHblX nepeXO,IJ.OB. 
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