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Pa,llHO,l(THB~Iie Hl(I<JIH~H 11
'
1 !'r H 817

. At HCDiiTMJ&D1' B • .. OCMO~llOM 
' «-pach,a..zt. B~PXHHR nJb.U~JI HHTeHCHSHOC'I'~ ~- -pacnau ~u fr OUe~,M:BJt1'.., . 

CA B) [lJ Kale 0 ,1\ Ha pacna,a. KHT8HCHBROCTb ~- -~ena,P. . ~ u At' ., , 
<: 1; 2'10-a' Ha pacna.a (21 . .IHAHr. £3) e•e a 1969 r. ,· a&yq~ul •aa t4&r-: 
HMTHoM cnenporpatPe 11(-cneKTP ijenolfKH pacna.llOB 

UIJ A · « 'n IJii « ~d A « ~u 
· .clO AH . ,:~.r4. § MHH t 32 we: 

·•. l'!,e . !% I 
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9l · rapt T Bi45 MHH s l . , 

1 \~ . 22MHH 1~ 
P :Iii - ~ 8 Pl;l ! 1 1' 8 81 03.1Mitc~ 3.· If . ' · - , crao. 

OU8f:IH~JI HM·T9MCMBHOCTH' ot-:JIHHHR AOIIePHHX DPH ~- :..pacD&.IlfJ 111 F~ H 
u 7 At HYIUIH~p8 881 Ra H al1 Rn KaK < 0, 3; 1'f/ \ .H (1. 2± 0 .'4) ~ 111 \ H& 

· pacnaJI. 

J1 ltalllltx HCCJie~osaHHAX cne'KTpos . 1~ -«J -coena.lleHKR a lU~DO'fKe 
· pacnuoe ·a·~- Ac oOH~pyaeHw cJJaowe cosna.aeHifa • ~::...llyt~e'a. c .·· )aeprHea 
. 1150±11 Kt.B{c ot-'fa~THU&MH E«•l661oni us. Hc'I'9~HHKH_,·_· 111 Ac::; eue .. 
:JUU_HCb H8f:lp~nap,~- au Th (T1~ 8 •5 TliC,Jie'fl £41. JIR perHC~J)&UHH 
_9!.-I{&CTHU Htno~b~OBaJICI. S1Au-Jl8T8KTop .$HPltli Ca-berra .llH~()M 
12 MM.'; liiHpfPia ot-JIJ1HH:.S ' Ha · noJiyewcore ~, HCROJibSOB&_H.koR OJI"S~OR 
reOH8TPHM IP&CCTOAHHe HCTO'fHHK-JI8T8KTOJ) ~2. ~ MM) '1CO• COqaB)IJID~ 

. I . . I . . •• 

18 K3B .. CneKTJ>bl ~ -JIYII8A H3MQ~RJIHCb C ROMO.b,ll HPGe-:AEJT&ICTOJ>& fHPN~ 

Canbe,ra 001>8MOM 8-4 Cl!e (paapemeHHe 1, 7 K$8. Ha JI,HHM_H 13~7- .· 8 ° C9l , 
KcdO~b80UHHaA ~KCD8PHM8HTaJlbHaSl .· VCT&HOBJCa ODHC&Ha 8 . tSJ • JI..JI • 

. ynp~B.UeHH.Ii 31CCD8PHM8ijTOM HCDOJib308aJICA nepCOH8JibHHA KOMDbDTep fC 
AT /3$6', 8 naMATb KOMDbllTepa aanHCWB&JIHCb see C.IIV118H TpeXM8PH!lX 

· E~~,~-COBD&JieHHA, OpH COPTHPOBKe H&ICODJieHHOA . HHCflopMaJ.UIJt HMe.II&_Cb' 
803M()ItHOCTb ycT&H8BJIHB8Tb 3HepreTJ(II8CKHe .OKHa K&K B ~-. TaK H ·a 

ot-cnekTpaX H BliC'iHT&Tb cnelCTPH CJiy'laAHHX COBD&Jl8HHR., 

He PHC.1 HSOOpa&eH DO.IIy'laHHWA B T&KOM SKC~epHM8HTe CD8KT~ 

0!-'fa<;:tBu DPH YCTaHOBK~ .9HepreTH'f8CKOrO OKH&. Ha ~-JIY'IH C tJ:18PrH8fl 

(150t U K9B, .IJIR TOro 'ITOOW He DOT8PATb OTPHU8T8JibHWX 'lHcU .nJ)H 

Blil'IHT&HHH cneKrpos npM HX aH&JMSe, OTCII8Til
1 

B KU.IIOM JCaHaAe 

"yMeHbmaeMoro" cnelerpa OHJIH VBaJIH\18flli H& 50, T,e, OP.IlMR&Ta 50 'H& 

~HC.-1 COOTB8TCTByeT HYJ18&!lM OTC'IaTaM. npucraBJieHHHA Ha pHC.1 

CD~K'I'p_ eCTb p&9HOCTb cneKTpOB B OKH8X E~•(150±ll K38 H (152±liK98, 

-~~·'1.4: JO:.rlt"(·JtA. M;:-:;;;-_'.rr ~
. .,HW:l ~c,~~.::k.m.dl 
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'PHC .1. COeKTP <X-'faCTHU B OKH8 E~· 1150± 1) K98 

8 cneKTpe OKHa E~•152 K98 «.-JIHHH$1 6610 K98 He H&OJID,B&eTC$1. Ha 

PHC.l OT'IeTJIHBO DPOSIBJIRDTC$1 HeperyJISIPHOCTH B cneKTpe (ROJIOSHTeJib-

HYe .H OTPHU&T8JibHYe 'IHCJI&) Ha MeCT&X CHJibHYX « -JIHHHA 111 Fr 
. ' 0 

Eo:•6341 K98, 111 At - Ea=7067 K98 H 111 Po - 8375 K98, OOVCJIOBJieH-
Hiie p63HOCTbD lOCTaTO'IHO OOJibWHX 'IHC8JI OTC'feTOB BO speMeHHYX OKH&X 

"HCTHHHYXu H CJIV'f&AHiiX COBD&l8HHA, a T&KSe Ha MeCTe JIHHHH « 
' 118 

6126 K98 111 Fr; HHTeHCHBHO coana.aaoaeA DPH E~~lSO C KOMOTOHOBCKHM 
pa.cri~e,aeJieHHeM OT ~-JIY'feA 218.2 K98 811 Fr. . 

HM8DIIHeC:R C:Be.lleHH$1 0 pacna,ae HYKJIH.DOB ueno'IKH 8111 Ac [2, 6, 7] 

OOSBOJIRilT ysepeHHO npHnHC&Tb H&0JIDJl88MHe COBDa.lleHH$1 E~• 11·50± 1) K98 
- Ea•l6610±3l K9B pacna.ay 111 Ra, oopaaosasmeMYCR npH

1 
,. -pacna.ae 

a 11 Fr. JpyrHX HCTO'IHHKOB BOSHHKHOBeHH$1 a 11 Ra B U8DO'IK8 11 ~ Ac HeT. 

B TOM ze OKHe E~•lSO K98 H&OJIDl&DTCSI HHT8HCMBKHe cosna.aeHJUI C 
<X-'f&CTHU&MH Ea•5682 K98 lpacna.a 815 Ac Ha YPOB8Hb 150 K98 111 Fr) H 
E«•5980 K98 IP&CD&J 311 ~ Ha ypoBeHb 368 K98 117 At). HSB8CTHiie 
cse.aeHHR o pacna.lle 115 Ac [6], 111 rr [71 H 811 Ra [2] nost()UilT 
pacc'IHT&Tb tfHCJIO pacna.1101J 811 Ra Ma O.llHH pacna.a B paBHOB&CHOA 
U8DO'IK8 185 Ac, HCOOJibSV$1 9KCD8PHM8HT&JibHY8 OTH0.8HitSI OJIOlaAeA 

«-JIHHHA B cneltTpe Ha PHC. 1; Sanaa: Soaeeo : S«eu •8,712l•10a: 
6,1121 • lot : 1, 0 Ill • fiOJIV'18HH08 B T&KHX P&C'If8T&X 'IHCJIO pa.CD&AOB 
111 Ra B pasHosecHOA ueno'IKe au Ac, cosna.aao11ee c. 'IHCJIOM Ji -pacna-

til' 
~ ··~·~' 

2 

·' ,.,,_, ::j,':.tf:.-

. -··-~~"~;"'-"·"'" .1,. I •""1.111111111.' 

/ 
,IIOB a 11 Fr, p&BHO 1,1(~) '10" 1 

\ H& pacna.l. 3TO 8H&'f8HHe H& DOPRJlOIC. 

.HltZe. OU8HKH BepXHero npe,~eJia B oOsope [1) H H8CKOJibKO BHme 

npe.aua, ,llaHHoro s paOoTe [3] • 

B «-cneKTpe HVK.RHJIOB uenO'IKH 115 Ac, HSMepeHHOM C S1Au-AeTeK
TOPOM,OT'f8T.RHBO npoAeJIReTcSI «

0
-JIHHH$1 117 Rn- Ea•7741 K9B.!e HHT8H

CHBHOCTb- 0,83(14)•,10- 1
\ HHT8HCHBHOCTH «

0
-JIHHHH 117 At- 7067 K98. 

TaK KaK HHTeHCHBHOCTH « -.nHHHA npH pacna.lle 117 Rn II 117 At .OOJib•e 
0. • 

99\ H& pacna.a, B8JIH'IHHa 0,83(141•10- 1 \ ODP8.118JI$18T H 'IHCJIO 

pacna.aos • 17 Rn 'B ueno'IJte 215 Ac. B 9TOA ueno'IKe .pacna.aos 11 " Rn 
MOZ8T BOSHHK&Tb DPH a-pacna.lle 111 Ra H jr -pacna.ae au At. npH 
HSB8CTHOM 'lHCJie pacna,IIOB 181 Ra- 1,1(5)•10"1 \, onpueueM sepXHHA 

Qp&,lle.n 'IHCJia )?," -pacnUOB 117 At K&K ~0, 5 • 10 1 \ Ha OliHH pacna,ll. 

HCROJibSV$1 MSBeCTHiie H3 T&OJIHU AYAH H BancTpa [8] BeJIH'IMHH 
9HeprHH 13- -pacna.11a AJI$1 au Fr - 0~- •312 19) K98 H USI an At 
O,ta-=740(81 K.3Bronpe.aeueM logft AU 121 Fr- 7.0.±0.1 H JIJISI 117 At 
>4,6. 3H&'feHite logft•7.0±0.l AJIR ~--pacna,Da 111 Fr COOTB8TCTByeT 

O.llHOKpaTHO sanpemaHHOMY rtepeXOJIV H H8XOAHTC$1 8 COrJiaCHH C 

PPHHRTHMM B OO:aope [1] CDHH&MH H '18THOCT$1NH OCMOBHOro COCTORHH$1 
aa 1 Fr - J~=S/Z H ocHOBHoro I~•S/t H nepsoro soaoys.DeHHoro 
J~•7/2.+, Ey •53 K9B COCTORHHA auRa. HHZHHR npeJleJI logft>4,6 JlJI$1 
,- -pacna.aa P1

•
7 At He noasoJISieT C.lleJI&Tb KaKoro-JIHOo ewso.aa o xapaK

Tepe 9TOrO ~-nepeXO,Ia.\0TM8THM, 'ITO DPH H3B8CTHHX [2) CDHH&X H 

tteTHOCTAX OCHOBHOro 9/2- COCTOSIHH$1 117 At H OCHOBHoro 9/2+ H nepeo

ro B030VZ.118HHOrO 7 /2+ .. COCTORHHA · 117 Rn CJ18AV8T OlHA&Tb, 'ITO 

f!-nepeXO.Il M8ZJIY HHMH O.IIHOICp&THO sanpe•eH, T.e. logft~7, ,., 'ITO 

HHT8HCHBHOCTb %-pacna.lla DpHMepHO H& liB& DOPSI.Il~ M8Hbme .II&B&eMOro 

s.aecb npe,aeJia. 

. .,.. 
taKHM oopasoM, a HacToSI*eA paOoTe snepawe HaOJIDA&JICR f!--pa~

na.ll 111 Fr. Bro HHT8HCHBHOC:Tb l,liS)•l(fa \ Ha pacna,ll. noKa3&HO, .'ITO 
HHT8NCHBHOCTb j!- -pacna,aa 117 At M8Hbme, VKaS&HHOA B 0030pe [1] • 

HCCJI8.1lOB8HHe BliROJIH8HO npH DO.DJI8pSKe POCCHACKOro $0H,Da $VH.Il&• 

MeHT&JibHHX HCCJI8JIOB&HHA lnP08KT 194-02-048288) • ' 

•, 

8 

,... ........ ,., ...... ~- ... ·----··~ 



I. 

I' 

-~ ~ . !, 

,1-HTepaTypa 

1. Y.A.Akovall NDS 61.623 (19~01 
2. Y.A.Akovali NDS 63.429 ll9911 
a: C.F.L1ang. These L. 'Universite. cS4t Parts, 1~69. ' .1, 

4. 8. ~ ·llYDKO-.CJITHHKOB, D. B, H~~ees, B.A. XaJJK_HH. npenpHHT OHSUt 

P12-94-194, AYCH~. 1994. 
5; B.H.~MHHilJt H Jlp. nTS (1g951

1

, I 4, B ne'laTH ·f.) 
6 .• K.H.rpoHOB·M JlP; M3S. PAI;I, cep.QIH3;, 1994, f.·SS, I 1, c.as> 
7.·, 11. c. BYTa~aes H AIL Has. PAH; cep .QIH8. , 1994. T ~59. 1 1, s n6raTH . 

8, G.Audt, A.H.Wapstra. Nucl.fhys. A565,11993}, p.l. 

..... 

.J 
r~· 

'~~~· 

\ 

,•, 

PyKonHCb DOCT)'OHJla B H3,!laTenbCJCHH OTAen 
10 HIOJIJI 1995 roJta. 

,4 

1,1 '.:' 

.. ' 
1,'•' 

''11"1, • 

•(', 

'\\ I 

,,. 

.fl 

'· ·.' 

,I 
I' 

•r: 

,··~;1 
) 

),;, ... 

··''' ',. ... 

;_•f-'·_·._:·~'::;:.r:.r7 ~ ..,._.,... } . ! • · _,-it'. 
,.:· . .' H. D·.l; n' nn, · ,. ,o. ,, 

''''"''•·.·~······-~_-'' .· • •.•• 1.· ,.,,. ~ ' : : : ' 221 . ' 217 : ' 
wna~ n~ .. Prlt A• 
::',· L !; ~~ ~ /:•\' ' ' •> '•. ' ·, \ 

·· .: ·· ,, . · · L .' '· ,;. ·· • .. · 221 · t ~21 . • •. '· -~ . -·~ 
·:· · .. ~PY*eH IJ.;pacnu; .: Ft~ Ra c "~*~ l.I(S)·\t .-·~· 

, :·~--;ita rut~li ;~. Oueue~ aepxHMD ltpcAer~ Hlfi'CHcHIH®TH ~--'PaCMJl8 · 21:!At ....,... 
·. · ~s t~r·2 ~ · • · · · ·· · " 
I •, ': <(~ ':•·'::'! ; ! . ' ' , ' , ', ; l ' 

:):/.>.: p~ awifonkettA aJta6c!IJ)uopttH IJleP,tnix'npo6new •OH.$1H. 
... ?~}tT . . . . . . , . : ... 

,, ·,·. 
;t 

'q i .. ~. ~· 
,,'\ 

·.~·. 

>1, 
,·. I\)'' 

· ~·. i ·,r~ 
, ., :~.OOIIcAKilelniOro NlfCTII'I'YTil...,...." ~~~. ~·1995 
·'!'.'·:·' ', . .,. ' . . . • i . 

; ~ 

''i,' ), • ,".,1 'i
1 '!, .. '' •' 

CbU~Qia V:(). eit al. .· , , ~~5~299 
: ' • ' : '', J • '• • • ' ), j ~ '. 

8e ... ~y ot 22lfr aad ~ 17At . · ).~: . 
. ·, \::.':;' ·;·:: .· .. · ·.' ."' ' ' . ,·>·.[ '. 

\.8-. ~y of221Fr-+ 221Ra with intensity 1.1(') · 10-2 % per ~y is f~nd. 
~.:~ ... )im~t of~--decay of 211 At at 0., · 10-2 % per decay is nalp~~ 
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